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This report summarises our research activity during theeeRLAVIA net funding period. We
summarise the research achievements of the 11 nodes inlSéetSect. 2 we list the publica-
tions of our network. Sect. 3 describes the presentatioruntoientific results at international
conferences and describes our networking activity. Sastdédvoted to the economic spin-off of
the network’s research. Finally we summarise.

1 Research Achievements

The research of the 11LEvIA netnodes listed in Tab. 1 is organised in 6 working groups:
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| No.| Node | Acronym | Institutions involved | Sc.in Charge|

1 Spain-V UVEG UVEG, CSIC, U. Murcia, U. Groningen  A. Pich
(Holland)

2 Spain-B UAB UAB, UB, UPC (Barcelona), U. Granada, S. Peris
U. Huelva

3 UK UDUR U. Durham, U. Oxford, U. Southhamptop M. Pennington

4 | Germany-S UniKarl TTP, EKP (Karlsruhe), RWTH (Aachen), U. Nierste

KIT-U TU, MPI (Munich), U Siegen

5 Italy INFN Frascati, Bari, Bologna, Milano, Napoli, G. Isidori
Pisa, Roma (1,2,3)

6 Poland Univ. of Silesia| U. Silesia, INP (Cracow), INS, ITP-WU H. Czyz
(Warsaw)

7 Nordic ULUND U. Lund (Sweden), Helsinki IP (Finland), J. Bijnens
U. Oslo (Norway)

8 France CNRS LPT, IPN, LAL (Orsay), CPHT-X, LLR-| S. Descotes-G
X (Palaiseau), LPT (Strasbourg) CPT,
CPPM (Marseille),LPTA (Montpellier)
Ch. U. Prague (Czech R.)

9 | Switzerland UBERN U. Bern, U. Lausanne, U. Zurich, CERN G. Colangelo

10 Austria UNIWIEN U. Wien, U. Bratislava (Slovakia), U. H. Neufeld
Ljubljana, Inst. J. Stefan, U. Maribar
(Slovenia)

11 | Germany-N DESY DESY (Zeuthen, Hamburg), Humboldt Y. R. Sommer
Berlin, U. Bonn, U. Mainz, U. Minster

Table 1: Nodes as laid out in Annex | of theAv1A netcontract. Node 4 has been relabeled into

Node 12 after University of Karlsruhe changed into Karlgrimstitute of Technology.

No. field convenors

1 Kaon physics J. Bijnens, G. Isidori

2 B-physics P. Ball, F. De Fazio, U. Nierste
3 Tau-charm and quarkonium physics N. Brambilla, M. Jamin

4 Analytic approaches to non-perturbative QCD M. KnechR&lante

5 Lattice methods G. Colangelo, R. Sommer

6 Radiative return and Monte Carlo tools H. @zy. Kihn

FLAVIA netfunds were used to employ the following ESR and ER:

Name institution

Simone Bifani U Bern ESR

Michael Donnellan DESY Zeuthen ESR
Clark Downum U Barcelona ESR
Miguel Escobedo U Milan ESR
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Cailin Farrell U Barcelona ESR
Patrick Fritzsch U Southampton ESR
Ruben Garcia-Martin ~ CNRS, IPN Orsay ESR
Floriana Giannuzzi IPPP Durham ESR
David Greynat IFIC, Valencia ER
Zhi-Hui Guo UA Barcelona ESR
Artyom Hovhannisyan U Karlsruhe/KIT  ER
Sergiy Ivashyn U Silesia ESR
llaria Jemos U Lund ESR
Renata Jora INFN Rome ESR
Jernej Kamenik INFN Frascati ER
Konstantin Kanishev U Warsaw ESR
Pere Masjuan U Vienna ESR
Vicent Mateu MPI Munich ESR
Emiliano Molinaro IPPP Durham ESR
Stefano Nicotri U Durham ESR
Nils Offen CNRS, LPT Orsay ESR
Emilie Passemar U Bern ESR
IFIC, Valencia ER
David Palao INFN Rome ESR
Alberto Ramos CNRS Marseille ER
Jacobo Ruiz de Elvira  IPPP Durham ESR
Pablo Roig INFN Frascati ESR
CNRS, LPT Orsay ESR
Maximilian Stahlhofen UA Barcelona ESR
Francesco Virotta DESY Zeuthen ESR
Javier Virto INFN Rome ESR
Martin Zdrahal U Vienna ESR

In the following we describe the scientific activity of thedes with emphasis on the relation to
our milestones listed in Tab. 3.

1.1 Activity of the nodes

Node No. 1: Spain-V (Universitat de Vaéncia Estudi General [UVEG])

First Year: Our research has covered milestones 1-3, 6—17 and 19. éiffaspects of meson
and baryon interactions at low energies have been studiddsfone no. 1) [1-6]. In a joint
work with the Vienna and Bern nodes the two-flaval(p®) mesonic chiral Lagrangian has been
revisited [7] and first results on the strange quark masgiterions toSU (2) LECs at the two-
loop level were presented [8]. A new method to determine tB€4 of ChPT at NLO inl /N

has been presented ahgandC'ss have been estimated [9] (milestone no. 2). Together with the
Germany-South node, progress has been achieved in the eoemzion of the resonance satu-
ration of SU(3) LECs at the one-loop level [10, 11]. In collaboration witle tBwitzerland and
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Tasks Working groups
Strong sector of the Standard Model 112(3]4|5|6
1 | Low-energy meson-meson interaction ) .
2 | Strong chiral low-energy couplings . oo
3 | QCD parametersin,, o, ° . °
4 | Hadron spectroscopy oo 0o o0
5 | Light-cone distribution amplitudes oo
6 | Hadronic Vacuum polarisation arfgl — 2),, oo o
Electroweak sector of the Standard Model 112(3]4|5|6
7 |Vus| (K2, K3, 7) hd b e |
8 | Weak chiral low-energy couplings . o o e
9 | Weak kaon matrix elements,/e andAI =1/2 | o oo
10 | Non-leptonicB and D decays oo o0
11 | D andB semi-leptonic form factors o oo
12 | Radiative corrections in Monte Carlo generatpre | o | o
13 | Global assessment of CKM mechanism e oo
Physics beyond the Standard Model 2(3|4|5|6
14 | RareK andB decays oo oo
15| b — s transitions . oo
16 | 7-charm tests of the Standard Model oo o
17 | Supersymmetric GUTSs .
18 | Signals of alternatives to supersymmetry oo oo
19 | Global CKM fits for New Physics models e oo

Table 3: Milestone tasks according to thieal#1A net contract.

Germany-North nodes, we are pursuing a lattice deternoinati the LECs of ChPT, including
also the weak interactions, using Ginsparg-Wilson regzdéions and finite-size scaling tech-
niques in the-regime. We are currently studying meson current corresadodifferent volumes
and lattice spacings [12]. A computation of the chiral caorsige through a finite-size scaling
study on the lattice is also in progress [13]. Lattice caltiohs of light-quark masses and de-
cay constants with twisted-mass fermions have been peefrmcollaboration with DESY and
INFN [14, 15] (milestone no. 3). Our lattice activity alsacindes a fully-dynamical study of
hyperon-nucleon scattering [16] and the analysis of quetigfenguin and charm effects on the
AI = 3 rule ands’ /e [17-19] (milestone no. 9).

In collaboration with Marseille, a multi-scale analytidachnique is being applied to the cal-
culation of the muon magnetic anomaly- 2 (milestone 6) and thé&,; form factor f, (0) at
the 2-loop level (milestone no. 7). Radiative correctio®@, 1] tor/K — er,.[y] have been
studied atO(e?p?). The interplay between form-factors and QCD constrainthéncase of the
radiative pion decay has also been explored [22]. The mashteéBabar and Belle data have
been used to improve thé, determination [23—25] and update other Standard Moded e
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7 decay [26—28] (milestones no. 7,16).

The physics potential of a future Super-B factory (miles®ono. 10,11,14-16) has been ana-
lyzed in collaboration with otherlFAVIA netnodes [29]. Some supersymmetric flavour scenarios
have been studied, together with the INFN node [30] (miles$smo. 17) and constraints on new-
physics sources of CP violation have been obtained [31,1B#g¢$tones no. 13,19). The last
developments of the Monte Carlo event generator PHOKHARAe@gtone no. 12) have been
presented in [33]. Different corrections to high-energggasses within and beyond the Stan-
dard Model have been also studied [34—38]. Some member® dfalencia node are currently
working within the Babar collaboration at the SLAC B Factory

Second Year: In collaboration with nodes 9 and 11 [59] a detailed comparibetween the
results of (quenched) lattice QCD and the predictions oefghed) ChPT at NLO has been
performed. In particular, two different chiral regimes &nde-regimes) have been considered.
Volume and quark mass dependence of current correlatotsdessstudied. In theregime, also
the dependence on the topological charge has been investiganally, the leading order LECs
FandY have been extracted in the two regimes (milestone no. 2)agheement among those
independent determinations shows that quenched QCD isrg@ibduced by quenched chiral
effective theory at leading order.

The determination of LECs of ChPT is a relevant task for iedjptability in low-energy hadron
physics. Together with a calculation of the vector and axator two-point functions at NLO in
the 1/N¢ expansion, a subleading estimation/gf andCy; has been presented [60] (milestone
no. 2). In addition and in collaboration with Bern (node 9) as/e worked out the strange
quark mass contributions of the electromagnéti¢(2) LECs at NLO [61]. Similar results for
the strongSU (2) LECs at NNLO are in preparation.

We have obtained interesting results in the reactipr— =7 [62,63], extending the applicability
of dispersion relations. We also studied the implicatiostodng scalar meson-meson dynamics
on the pseudoscalar self-energies arriving to two comgfravolving the chiral counterternis,

Ls, Lg and Lg [64]. In ref. [65] we studied thd = 0 and 1/2 S-wave meson-meson dynamics
up 2 GeV, including multi-particle states (milestone na.\Wg have identified the lightest scalar
glueball corresponding to th&(1710) and a strong contribution to thig(1500). The first scalar
octet at around 1.4 GeV was identified as mainly an octet &talee no. 4).

In collaboration with the node 4 [37,66] we have studied ttuelpction of exotic resonances and
its decay to top-antitop quark pairs at Tevatron and the LiH@ddition a new method for the
computation of cross-sections of multipartonic procesde¢be LHC with NLO accuracy have
been developed in [67,68]. Finally the phenomenologicatimtions of Grand Unified Models
(GUT) and its conections with proton decay have been preden{69] (milestones no. 17, 18).
In collaboration with Marseille (node 8) we developed a nesmayal multi-scaled technique
based on multidimensional inverse Mellin transformatié@][to obtain asymptotic expansions.
We illustrated this by an application on the-2 of the muon at 4 and 5 loops level (milestone no.
6). In collaboration with Bern/Zirich (node 9) we are apptythis technique to the calculation
of chiral integrals involved in the calculation of Kaon forfiactors (milestone no. 7). Also
in collaboration with Orsay (node 8) we are looking for newplégations of the Mellin-Barnes
representation of QCD.

The group of Groningen addresses three lines of researcé.fifBh one is devoted to Lattice
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field theory for baryon interactions (milestone no. 4) angast of the effort of the European
Twisted Mass Collaboration (ETMC), which involves membsrsodes 1, 8 and 11. The second
line is a thorough investigation of how additional flavoufsmatter modify the phase structure
of non-abelian gauge theories, in particular the transiiom a confined to a deconfined phase
[71]. Finally the third line aims to isolate a mechanism foe generation of the flavour and
neutrino mass hierarchies within scenarios with extra dsmns (milestone no. 18). A more
mathematical investigation of how Majorana spinors in fdianensions can be generated through
boundary conditions on the compactified extra dimensias(g)publication [72].

Tau physics is an important tool both to analyse the hadatioiz of QCD currents (in the
semileptonic decays of the tau lepton) and to explore nevsipbylike in lepton flavour vio-
lation tau decays). Along these lines we have studied tlestiatata by the Belle experiment in
ther — v, Kgm decays [73], in colaboration with node 2, and lepton flavoalation tau decays
in a constrained MSSM-seesaw scenario [74].

The research activities of the Valencia group in the BaBgregment have expanded on the
measurement of the CKM angle gamma [75-77], Mixing and CRa¥fmn in D decays [78, 79],
the measurement ¢¥,,;| using semileptonic decays [80], and the study of hadromim flactors

in semileptonic D meson decays [81].

Third Year: The participants node 1 (Valencia, Spain) have worked infaHewing specific
lines of research along the last year :

¢ We have determined numerical values for some low-energploaiconstants in the chiral
lagrangian from inclusive tau data [82—84].
e We have reanalysed ther phase shifts fronk — 77 decays [85].

¢ We have performed an analysis of the structure of the Yukawplings in the Two-Higgs-
Doublet model [86].

¢ We have extended the mechanism of resonance saturatioriral Barturbation Theory at
next-to-leading order in the expansiohV. [87, 88].

e We have studied the bounds on couplings of the effective fieddry beyond the Standard
Model in the semileptonic decays of light quarks [89].

e The hadronization procedure of the vector and axial-vectorents in the semileptonic
decays of the tau lepton has been thoroughly studied.

¢ We have worked out explicit constructions of seesaw modgtsalow scale and minimal
flavour violation [90].

e We have performed the first study of finite-size scaling oiigdigght mesons.

e We have explored the effects of a flavour symmetry explaitiiiegobserved Yukawa cou-
plings on the flavour structures of the soft breaking ternte@MSSM.

¢ In the MSSM we can have long-lived staus if the mass diffezdmetween stau and neu-
tralino is smaller than the tau mass. This offers a nice dppdy to measure lepton flavour
violation in the decay of the stau [91].
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We have analysed the sensitivity to the Higgs sector of SI88&saw Models in the lepton
flavour violatingr — 1.f,(980) decay [92].

Fourth Year:
The participants node 1 (Valencia, Spain) have worked ifidh@wving specific lines of research
along the last year :

We have extracted some ChPT low-energy constants and QGIdivacondensates from
the inclusive hadronic tau decay data, making use of QCD suUes and taking into ac-
count the theoretical uncertainties associated with tuaiolation effects [133-135].

A study of semileptonic decays of light quarks beyon the &ath Model and with the use
of an effetive action has been carried out [89].

We have performed a thorough analysis of the phenomenologyvied in the Aligned
Two-Higgs-Doublet model [86, 136—-138].

We have studied the production of exotic resonances ancedsydto top-antitop quark
pairs at Tevatron and the LHC [139, 140]. These results aneb®ng used by Fermilab
to apply for an extension of the running of the Tevatron deilti

We have continued developing our duality relation betwesp land tree level Feynman
diagrams and scattering amplitudes in quantum field themhhave extended those results
to higher orders [141].

We have contributed to the review on precision hadroniceextion measurements at
low energies [142].

We have analyzed the simplest scenario for gauge medigpedssummetry breaking where
the messenger are also the fields that generate neutrinesads].

Within the Kaon working group, we have reviewed the deteatiom of the CKM matrix
elementV,;| and the stringent tests of the Standard Model which can Herpeed with
kaon decays [144]. In particular [145], we have given a caitioverview of the differ-
ent parametrizations available to extract tkie form factor parameters which enter the
determination ofV,,;|.

We have discussed the Callan-Treiman theorem and its stteréhe test of the Standard
Model. In Ref. [146] we have used the dispersive paraméinizave proposed sometimes
ago to reanalyse th&,; data from the KTeV experiment in order to extract the #calar
and vector form factors with a better precision.

We have performed [147] a chiral extrapolation of the lattiata on the scaldtw form
factor fy(¢) and the ratio of the kaon and pion decay const&itgF,. within chiral per-
turbation theory to two loops.
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e We are studying the — 37 decay amplitude using dispersive methods. This will allew u
to extract a fundamental Standard Model parameter, narnelguark mass ratiQ) =2 =
(m2 —m?2)/(m? — ((my +mq)/2)?) which enters predominantly this decay.

u

e We have performed a thorough study of holographic models@DEhat can be applied,
for instance, in the study of the anomalous magnetic momghteanuon [148, 149].

e An analysis of the hadronic decays of the tau lepton has bedarmed. In particular we
have studied decays into three pseudoscalarss: mwv, [150] andr — K K7, [151].

e A study of theN, = 2 effective actions of QCD in the lattice has been performé&®[1
153].

e The study of the role of the charm quark in light flavour obaéles has been carried out
within Lattice QCD and determinations of light pseudoscalasses, decay constants and
ChPT low-energy constants with Wilson twisted mass fersiwave been obtained [154].
An unquenched determination of the kaBp parameter fromV, = 2 twisted mass lattice
QCD has been also obtained [155].

e An A4 flavor model for quarks and leptons in warped geometsylieen developed [156].

e We have edited the proceedings of the “International Warskstn Effective Field Theo-
ries: From the Pion to the Upsilon (EFTQ9) (http://ific..s/eft09), that was held in Valen-
cia from 2-6 February 2009 [157].

Node No. 2: Spain-B (Universitat Aubnoma de Barcelona [UAB])

First Year: The research node 2 has been involved in most of the/IA net tasks. For exam-
ple, studies orV/,, and QCD parameters were conducted in [23-25](mileston& and 3), B
semileptonic decays were studied in [174,175] (milestameld) and the problem of matching
Regge behavior to perturbation theory was considered ] [(tidilestone no. 3). In [177] a con-
nection between resonance saturation and Pade theory wdsdgout (milestone no. 2). Several
articles which studied aspects of non-leptonic B decaykiwithe Standard Model and in Su-
persymmetry are [178-180] (milestones no. 10, 14 and 15\ tdaseY (1S) decays to extract
a, was analyzed in [181], while [182] was devoted to the nucleodleon potential (milestone
no. 4). Some aspects of baryon physics were studied in [B33,(inilestone no. 4,13) and, in
connection with the lattice, in [16]. The usefulness of teeay K™ — 3x for ¢’ /e was pointed
outin [185] (milestones no. 8,9 and 13), and for low-energyr scattering in [186] (milestones
no. 1,2). The gluon content ipandn’ mesons was considered in [187](milestone no. 4). Finally,
the collaboration of the experimental group at Univ. of Bdooa with the Babar experiment pro-
duced numerous studies of different aspects of B, D and K melsgsics [188-193] (milestones
no. 4,6, 10,13 and 14). More details may be found in the ligiutdlications.

Second Year: We calculate the — ~~ width = (1.2 + 0.4) keV using only available precise
experimental data on the proton electromagnetic polaitidzab together with analyticity and
unitarity [199]. In [200] we review the recent calculatioasd present status of the hadronic
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light-by-light contribution to the muon — 2. We computed the spin-independent structure func-
tions of the forward virtual-photon Compton tensor of thetpn at one loop using heavy baryon
chiral perturbation theory and dispersion relations. Vatbomputed the leading chiral term of
the polarizability correction to the Lamb shift of the hygdem and muonic hydrogen [201]. We
studied the constraints that the operator product expansiposes on largé/, inspired QCD
models for current-current correlators. We explicitly wled that, assumed a given mass spec-
trum: linear Regge behavior in(the principal quantum number) plus correction$in, one can
obtain the logarithmic (and constant) behavioriaf the decay constants within a systematic ex-
pansion inl /n [202]. We identify for the first time ever a violation of the @fh a quantum field
theory, in the 't Hooft model [203]. We have computed the grastate energies of systems con-
taining up to twelve pions in dynamical, mixed-action letiQCD, and found that the chemical
potential receives a substantial contribution from 3ke interaction at the lighter pion masses
we have investigated [204]. We calculated thé Kt scattering length in fully-dynamical lattice
QCD with domain-wall valence quarks on the MILC asqtad-iaved gauge configurations with
rooted staggered sea quarks, and use three-flavor mixieat-abiral perturbation theory at NLO
to extrapolate to the physicat}./f;- value, findingmj.aj . K= = —0.352 4 0.016 [205]. We
calculated thd = 27w scattering length in fully-dynamical lattice QCD with doimavall va-
lence quarks on the asqgtad-improved coarse MILC configamstiand use two- and three-flavor
mixed-action chiral perturbation theory at NLO to performe thiral and continuum extrapola-
tions, findingm,a,.(I = 2) = —0.04330 + 0.00042 [206]. We obtained a model independent
expression fo3y(m, +m,) from the electromagnetic correction to theo 3 neutral pions [207].
All three-point order-parameter Green functions are camgbat the next-to-leading logarithmic
level. This calculation is a necessary ingredient for théchmag of those Green functions with
the resonance chiral theory at the corresponding level [58cent experimental data on the
decayr~ — v, Kgm~ from the Belle collaboration are fit with a description of ttezjuired
form factors based on analyticity, unitarity and the resmeachiral theory. The fits allowed
to extract the resonance parameters of Al€892) meson as well as the low-energy slopes of
the K vector form factor [73]. The determination af from hadronicr decays is revisited.
Based on a renormalon model of higher-order perturbativeections to the Adler function it
is demonstrated that, extracted fromr decays turns out significantly lower than found in pre-
vious determinations [208]. Final state polarizatiordn— V'V decays are studied comparing
b — s decays with their U-spin counterparts [209]. Three difféitrategies to extract the weak
mixing phase of theB, system together with comments on the isospin, forwardvaot and
polarization fraction of thé(* in the decayB — K*I*/~ are discussed [210]. New observables
sensitive to the longitudinal spin amplitude of tR& in the decayB — K*I"[~ are constructed
and calculated in the framework of QCDF. They are analyzetthenSM and supersymmetry
including their experimental sensitivity at LHCb and Sup&lCb [211]. We performed a phe-
nomenological analysis of radiativé — P~ and P — V'~ decays in order to determine the
gluonic content of the/ wave function [212]. We deduced the;’ mixing angle is from an up-
dated phenomenological analysis.bf) decays into a vector and a pseudoscalar meson [213].
We calculated the radiative decays— Sy andS — Vy with V = p,w,¢ andS = ay, o, f
within the framework of the Linear Sigma Model [212]. We poge a low energy effective field
theory of QCD at the scale of pion mass for tNg = 2 sector,Nz being the baryon number,
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which contains two dibaryon fields in addition to the nuckeand pions. We calculate the scat-
tering amplitudes at next-to-leading order for tht& and?S, channels in this framework and
obtain an excellent description of the phase shifts forerent mass energies in tle— 50M eV
range [214]. We illustrate how to apply modern effectivedigleory techniques and dimensional
regularization to factorize the various scales which appeaon-relativistic bound states at fi-
nite temperature. We discuss in detail the interplay of el hsoft and ultrasoft scales of the
non-relativistic system at zero temperature with the aolu#tl scales induced at finite tempera-
ture. We also comment on the implications of our results &avy quarkonium bound states in
the quark gluon plasma [215]. We study the photon inducedldda(i1520) production in the
effective Lagrangian method near threshold [216]. Withhbk& of a model, we study the po-
tential impact of duality violations on the determinatidrOPE parameters and, in particular, on
the determination ofi,. We devise a method to extract these parameters from theiegreal
data in the presence of duality violations [217]. Usingaadl approximants, we determine the
value of one of the ordey¢ parameters of the chiral Lagrangian. The new method usedsh
better control of the systematic error than in previous reiteations [218].

Third Year: HadronicT decays are a providential system to investigate low-en@®@Gip and

to determine fundamental QCD parameters like the stronglowia,, quark masses and QCD
condensates. The essential experimental inputs in suchaiyse are spectral decay distribu-
tions for basic mesonic correlation functions which havéhia past dominantly been obtained
by the Aleph collaboration and might be remeasured in theréuiby the B-factory experiments
BaBar and Belle. A study of th& 7 vector form factor has been undertaken [219] as well as the
scalar form factor [220] (milestones 1, 2 and 16). Furtheanae have studied the impact of du-
ality violations (i.e. failure of the Operator Product Ergéon to reproduce the spectral function)
on the current determinations @f from tau decay (milestone 3 and 16) [221-223]. Concerning
duality violations and properties of the Operator Produgidhsion, a theoretical study of deep
inelastic scattering in the 2-dimensional 't Hooft modes ln@en carried out, with the result that
maximal violations of quark-hadron duality have been fquasl it is expected for a larg¥’.
analysis. For the moments, violations of the operator prodxpansion at next-to-leading order
in the1/Q? expansion have been explicitly calculated and identifi@d[2We have also used the
mathematical theory of Pade Approximants to complemernugdsative calculations of a heavy
quark threshold, obtaining the value of a constanbéat?) (milestone 3) which has not been
possible to calculate by means of state-of-the-art orglif@ynman diagram techniques [225].
We have also computed the ghost-gluon vertex on the lattidetee size of the gauge-dependent
dimension-two gluon condensate [226] (milestone 3). Clearbaryon resonances were also an-
alyzed through mechanisms which can generate them dynbyrfican the s-wave interaction
of mesons and baryons in a coupled channel scheme [227]. dviemethe static heavy quark
energy has been evaluated at the highest order ever in Ipatitr theory [228]. Also, we have
calculated at NNLO the nucleon nucleon scattering at lowgges in a recently proposed chiral
effective theory with dibaryon fields [229] and we have shdha constraints that the effective
string theory of QCD puts on lattice data for the subleadiateptials [230]. Work has been
carried out on the extraction of then’ mixing angle and the gluonium content of thiemeson
from an updated phenomenological analysid’of— P~ andJ/i¢» — V P decays [231]. All
the previous processes are of interest for ongoing expatahprograms at Frascati, Julich and
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Novosibirsk. Concerning Chiral Perturbation Theory, weehdetermined thé®(p°) low energy
constants appearing it scattering [232,233] (milestones 1 and 2) . For the phydibsiyons
on the lattice, we made an extensive high statistics arsabfdiadronic correlation functions in
order to determine the ground state baryon masses withdubiytified uncertainties that are at
or below the 0.2-level in lattice units [234, 235] (milestofh ). A reanalysis of the error asso-
ciated with the light by light contribution to muon g-2 hashbenade, where we have produced
a critical review of the present knowledge of this quantitgdther an estimate that has become
the standard value used [236—-240] (milestone 6). Finaliyhave determined,, at orderp*
andCy; at p® using tau data [82—-84, 241] (milestones 2 and 16).

Fourth Year: A study of resonance saturation has been carried out in [24Rg scattering
of proton emission in the kaon-nuclei scattering was camreid in [164]. On the lattice, chiral
symmetry breaking was studied in [248] and the ghost-glumrpting in [249]. Lepton flavor
violation in the context of GUT theories were analyzed inJR5The kaon bag parametéty
was re-analyzed with twisted-mass lattice techniques %%]Bnd the physics of the KLOE-
2 experiment was expounded in [128]. An evaluation of the C&hgle |V, | was presented
in [144]. Novel spectroscopies of the Charmonium and Botioinnm systems were appraised
in [251]. The kaon-pion vector form factor was studied in2R5In ref. [253, 254], inclusive
electromagnetic decays of heavy quarkonium were analyz&IdD; and, in [255], the QCD
static potential was studied for lower-than-four spacegetdimensions. Radiativedecays were
considered in [256], while positivity constraints for tr@v-energy constants of the chiral La-
grangian were obtained in [257]. A new method for the comthiresummation of threshold,
low- and high-energy expansions for heavy-quark corredateas obtained in [258]. Finally,
studies of muonic hydrogen bound states at finite temperatere done in [259] and, for the
case of heavy quarkonium, in [260]. A determination of jgs; parameter of QCD was made
in [261] from a study of the QCD static energy; and an effexfield theory for dibaryon fields
was set up and studied in [262].

Node No. 3: UK (University of Durham [UDURY])

First Year. The UK node has contributed to the mission of Working Grou[68-266], 2 [29,
174,175,194,267-276], 3 [277-285], 4 [286—292] and 5 [298;-302] and milestones 1-5,
7-11, 13-15 and 17-19.

Lattice calculations using partially twisted boundary divions of Ref. [295] have proved an
efficient method for determining hadronic electromagnatid weak form factors as a function
of momentum transfer. Using new high precision dataBor» m semi-leptonic decays, a model
independent value for the magnitude of the CKM elemépts extracted [274], which disagrees
by 20 from the Heavy Flavour Averaging Group result using inalasiecays. Using lattice data
to fix the form factor relevant to the same semi-leptonic glesamilar conclusions are reached
in Ref. [174]. The ability to discover new physics signatune heavy flavour decays depends
critically on the precision with which Standard Model plogsipredictions can be made. In
Ref. [273] the branching ratiog,; P and isospin asymmetries in the radiative decay3& to
vector mesonsV/, in B, ., — V' are calculated not just including QCD factorisation result
but using light-cone sum rules to go beyond this. This satstmarks for new physics searches.
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In Ref. [289, 292] the behaviour of tlig condensate as a function of quark mass is determined
in strong coupling modellings of QCD based on solutions ef$chwinger-Dyson equations and
from lattice results.

One of the highlights of recent high precision studies ofgdkavour decays is the discovery of
new and unexpected hadrons. This has led to the discussiRefif281, 284] of how to resolve
what we do not know. Dalitz plot analysis of the favouled — K~ 7= decays with 53,000
events from the FOCUS experiment provide a dramatic tegiognd for our understanding of
hadron dynamics. The analysis presented in Ref. [283] stivege data are dominated by two
body interactions consistent with all known data on e final state, but at a greater level of
precision.

Second Year:The UK node has contributed to the mission of Working Grouf638, 303—-308],
2[303,309-312], 3[313-320], 4 [287,288,321] and 5[263,298,304-308,310,311,322-324]
and milestones 1,2,4,5, 7-11, 15 and 18.

Ref. [303] summarizes the results of working group 2, B, DJ &decays, of the workshop
"Flavour in the Era of the LHC”, held at CERN from November 8atirough March 2007. It
provides, on one hand, a coherent, up-to-date picture aftdtas of flavour physics before the
start of the LHC; on the other hand, it aims to initiate stepsh@ path towards integrating infor-
mation on new physics from highr and flavour data. Ball et al. contributed to the sections on
weak decays of hadrons and QCD, radiative penguin decayB-ameison mixing. In Ref. [309],
to be published in Physics Letters B, Ball et al. investighéslight-cone distribution amplitudes
of the A, baryon, which is a necessary ingredient in analyses, oecays into light hadrons. The
QCD evolution equation is derived and solved to leading omi¢he QCD coupling. A simple
model of the distribution amplitude is presented.

The Oxford group has studied exotic hadrons, focussing otthads to determine the nature
of various enigmatic hadrons that may be molecules, hylmidaisidentified non-resonant ef-
fects [313-315]. Ref. [313] in particular criticises exigtwork in the literature and clarifies the
flavour dependence of molecule formation, in both exotic mmd-exotic channels. Ref. [314]
shows that if the tetraquatk(4430) is a real state, then photoproduction may be used to clarify
its status. Ref. [315] compares the flavour dependence aichglgnals and effects driven by
7w exchange as a way of searching for, or eliminating, hybrideanecandidates. Hadron pro-
duction of various flavours in charmonium decays is disalissg316] and the potential for
finding exotic light-flavoured hybrids in these decays extdd. In Ref. [317] Close and Don-
nachie present a state-of-the-art treatise on electroatignteractions of hadrons. This will be
a classic reference for a generation of experimentalistphenomenologists.

The Southampton Group have been performing lattice cortipasawith chiral fermions to ob-
tain fundamental quantities in flavour physics. Perhapsitlelight has been the precise deter-
mination of theV,,, element of the CKM matrix by calculating the semileptonimfdfactor of
K3 decays [305]. This work is being continued through the imp@atation ofpartially twisted
boundary conditionso enable the determination of the form factor without thechéor an ex-
trapolation in the momentum transfer. A related projecsedobon the use of these boundary
conditions, has been the first calculation of the pion’stetesagnetic form factor at low values
of the momentum transfer and the determination of the chadjes. Another important aspect
of our lattice work are the implications for chiral pertutioa theory [323]. In addition to the
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evaluation of the low energy constants for pionic quarditie have studied the range of validity
of one-loop chiral perturbation theory and find that it failsove about 400 MeV, and in partic-
ular for the strange quark. For this reason we have devel8p&@) chiral perturbation theory
for the kaon sector, and this was one of the major Southangatotributions to ref. [323]. We
advocate this as the method of choice for chiral extrapmwiatin kaon physics. Other signif-
icant Southampton contributions have included the evanaif the decay constants of vector
mesons [293, 323] and the low moments of parton distribudioplitudes [293]. In non-lattice
flavour physics our work has focussed on the determinatiom@#/,, matrix element using
analytical techniques.

Two photon production of hadronic resonances is one of tearest ways of revealing their
composition. A major input into the study of the enigmatialacs is provided by data opy —
7t~ from Belle with a hundred times the statistics of all preaxperiments. Pennington
with the Belle group [319] have published a complete Amplgwnalysis of the world data on
integrated and differential cross-sections-on— 7w and provided a new determination of the
radiative widths of low mass isoscalar resonances [31§, 320

Third Year: The UK node has contributed to the mission of the Working @soli on kaon
physics [325, 325-327], 2 oB-physics [242, 325, 328-330], 3 on tau-charm and quarkonium
physics [112, 325, 331-338], analytic approaches to nonxmtive QCD [325, 339-342] and
lattice methods [325, 343—-346].

The Durham group working with other nodes [329] have stuthedare decayy — K*ut .
This mode is regarded as one of the crucial channelBfphysics and golden channel for LHCDb.
The polarization of thé(* allows a precise angular reconstruction that results ieadbles that
offer important tests of the Standard Model and its exterssid hose observables with the largest
impact from New Physics are identified, see also [330]. Gairds on new physics contributions
to the CP violating phase, in B°-B° mixing are deduced in [328], and these are applied to
B — w7~ decay.

An important theoretical development is the applicatioAdS/CFT correspondence to strongly
coupled QCD. Nicotri has applied this to scalar sector to enadedications for their masses,
decay constants and couplings [342].

The Oxford group has studied exotic hadrons, focussing dhads to determine the nature of
various enigmatic hadrons that may be molecules. In pdaticn [337] the mixing ofyg states
with hybrid mesons through meson loops is explored, while[885] possible explanations
of the Y'(4260) and Y (4360) states is presented by considering hovexchange can lead to
deeply bound hadronic molecules. Crucially tests of thigaxation are outlined. In the book
Antimatter[347] Close explains the fascinating subject of antimdtiethe general public.

The Southampton Group have been extending their latticgpatations with chiral fermions to
obtain fundamental quantities in flavour physics, in cadiation with physicists from the Uni-
versity of Edinburgh and the USA. Much of this year has beenspn a detailed analysis of a
simulation with a finer lattice spacing which is allowing tip@up to perform the extrapolation
to the continuum limit. A number of papers are currently iegaration; the two most import
ones include (i) a detailed simultaneous study of the clmal continuum behaviour and (ii) an
improvement of our world-leading result for thi#, parameter of<-K mixing by reducing the
error due to lattice artefacts. These studies implememéaemethod for the non-perturbative
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renormalization of lattice quantities which we proposed3a4], which eliminates infra-red
effects present in earlier methods by imposing the renomaiadn conditions only on Green
functions with no exceptional momenta. The improvementwfaalculations of semileptonic
K — m form factors for the precise determination of tg matrix element continues; the group
is currently performing the calculations on the new datasstng the techniques developed in
Southampton which do not require interpolations in the mutoma transfer; a partial status re-
port is contained in [348]. The Southampton group extentietechniques in applying SU(2)
Chiral Perturbation Theory for kaon physics to semileptdti— 7 form factors [327]. During
the course of this work it was realized that the techniquesatso be applied to processes with
hard external pions, leading to the birth of the so-calieald Pion Chiral Perturbation Theory
Other studies include the determination of low moments aiopedistribution amplitudes (a sta-
tus report was presented in [345] and a draft of the pubboat being completed); a calculation
of the BB*m and D D*w couplings using a non-perturbatively tuned relativiseawy-quark ac-
tion; the calculation of the decay constant of fheneson and the amplitude fé-5 mixing in
the static theory (a late draft of the publication is curkgbting finalised for submission) and a
major project onk’ — mw decays has been started. The Southampton group has alsweont
its research in non-lattice flavour physics. In [331] it isranstrated that resonance effects and
the potentially non-perturbative threshold region do not invalidate the standard picture@DQ
factorization. Semileptoni® — p decays were studied in [242] using the Omneés representatio
to obtain the resulfV,,;| = (2.8 + 0.2)1072 in tension with the values obtained from inclusive
decays. C.Sachrajda is a member of the Flavianet Latticeagusy Group.

Strong interaction phenomena mask the short distance wésadaction involved in the decay of
a charmed particle. A detailed analysis of the highestsiiesi data orD, decay to3x has been
published by Pennington with the BaBar collaboration [3iB8stigating the strong final state
interactions.

Two photon production of hadronic resonances is one of tearest ways of revealing their
composition. Studies for the upgrade of the ®XE machine witha a two photon facility in
the KLOE2 detector are under way. As part of this, Pennin&2] produced a report to be
published as part of a special issue of European Physicedlopromoting precision low en-
ergy two photon production of meson channels. The key to nstaleding how hadrons are
constructed from their constituent quark and gluons is thgléementation of a programme to
compute hadronic properties in the confinement regime. énctimtinuum the natural vehicle
for such calculations is the system of Schwinger-Dysonh8&alpeter equations. Pennington
reviewed recent progress in [339]. A key ingredient for ssitidies is the modelling of the in-
teractions in the strong coupling regime ensuring the ¢sd@moperties of gauge invariance and
multiplicative renormalizability are maintained. A guidgorovided by building these properties
in QED, the study of which has recently been completed in].340

Fourth Year: The UK node has contributed to the mission of the Working @soii on kaon
physics [349,350], 2 oB-physics [328,351-355], 3 on tau-charm and quarkoniumipky$28,
251,347,356-359], 4 on analytic approaches to non-patirebQCD [360-364] and 5 on lattice
methods [365, 366].

The Durham group working with other nodes has been studyiagMays in which many key
processes are sensitive to new physics beyond the StandatdlMuch a$3 — nm andB —
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Kup [328,354], as well as contributing to developing tools faakyses of forthcoming LHC
data [352] and upcoming neutrino oscillation experimeB86¥].

An important theoretical development is the applicatioAdS/CFT correspondence to strongly
coupled QCD. Giannuzzi and Nicotri have applied this to mego make predictions for their
masses, decay constants and couplings [360-363] .

The Oxford group has continued its study of exotic hadrams$sing on methods to determine
the nature of a number of recently discovered hadrons widldn heavy flavour that may be
molecules. In [251] Close, Clark and Thomas study how manjefstates recently discov-
ered inete™ colliders with the BaBar and Belle experiments might be debpund hadronic
molecules generated by single pion exchange. Crucialtg t#sthis explanation are outlined.
In the booksNothing: a very short introductiof847] andAntimatter[356] Close explains the
fascinating nature of the vacuum in modern physics and ainatier for the general public.

The Southampton Group has continued to extend their lattiogoutations with chiral fermions
to obtain fundamental quantities in flavour physics, in a@odiration with physicists from the
University of Edinburgh and the USA. The analysis of the lssiniom the simulation with a
finer lattice spacing, which is allowing the group to perfdime extrapolation to the continuum
limit, is complete and almost-final drafts of two importamipers are currently being polished
for publication: (i) a detailed simultaneous study of thérahand continuum behaviour and
(i) an improvement of our world-leading result for th#, parameter of\-K mixing by re-
ducing the error due to lattice artefacts. These studieteimgnt the new method for the non-
perturbative renormalization of lattice quantities whigh proposed earlier, which eliminates
infra-red effects present in earlier methods by imposimgrénormalization conditions only on
Green functions with no exceptional momenta. This year ireed the methods further by using
volume-averaged sources (to reduce the statistical ereoyssignificantly) and twisted boundary
conditions (to control the lattice artefacts which brea @(4) symmetry). The improvement
of our calculations of semileptoni€ — = form factors for the precise determination of tig
matrix element continues with the completion and publaabf our study using the techniques
developed in Southampton which do not require interpafatio the momentum transfer and
containing a detailed analysis of the uncertainty in theatt@xtrapolation [349]. Much of the
effort of the Southampton group has been devoted to devejanir project ok’ — 7 decays
with the aim of understanding the/ = 1/2 rule and the value aof /¢. To this end, together with
our collaborators, we have generated large course latbicgtsidy (almost) physical decays and
the first very encouraging results were presented at the Rétti@e Symposium and two papers
are currently in preparation. This will be the main reseanaa of the Southampton Group for
next two years or so. An important by product of these studgesthe first detailed study of the
spectrum and mixing of the-n’ system; the paper has recently been accepted for pubhdatio
Physical Review Letters [350]. We have completed and plbtighe calculation of the decay
constant of theB-meson and the amplitude fét-B mixing in the static theory [351]. Sachrajda
is a member of the Flavianet Lattice Averaging Group whosg igport is imminent.

The Durham group has expertise in strong coupling QCD in ¢émdiguum. A PhD student from
Tubingen, Carina Popovici visited as part of her trainifigis resulted in the completion of work
on the three quark confinement potential [364]. Two photadpction of hadronic resonances
is one of the clearest ways of revealing their compositi@nrithgton contributed to studies for
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the upgrade of the DANE machine with a two photon facility in the KLOE2 detecto2§l.

The expansion of Chiral Perturbation Theory in powers 0¥, allows the nature of low lying
hadron resonances to be studied. States thgt;dvecome more stable as the number of colours,
N,, increases, while other configurations, like tetraquarkotecular states, become wider and
merge into the multi-meson continuum. Studying scattering at one loop order in the chiral
expansion sees theresonance behaves wifli. just like agq state, as expected, while the
does not. In Ref. [358, 359], how this seemingly differentuna of these states is consistent
with semi-local duality. This duality works well &/, = 3, but at a one loop unitarisation fails
badly asN, increases. However, the authors show that at higher ordessis seen to have @y
component up near 1.2 GeV, which is sub-dominant/iv.. Remarkably, this component has
exactly the right structure to ensure semi-local dualitgle@sN. increases. The possibility that
the eighteen lightest scalars are all generated by a sjpgienet at largeV.. As N. is reduced
to its physical value, these couples increasingly to theairmeson decay channels, dynamically
generating a second set of nine states that sit close toréshiblds to which they strongly couple.

Node No. 4. Germany—South (Universiit Karlsruhe (TH) [UniKarl])

First Year. The research of the node addressed milestones no. 3,5,118a48, which span
the topics of all working groups. In [368, 369] we have deteed the strong coupling constant
a, and the charm and bottom quark masses to four—loop accura®stone no. 3) frome™ e~
scattering into hadrons. Future determinations of the tagsnwere addressed in [370]. The
determination of electric and magnetic baryon form facteasbaryon pair production through
the radiative return was studied in [371]. The prime adtioit the node were studies of various
aspects of wealB decays in and beyond the Standard Model and thus took plaserking
group No. 2: Calculations within the Standard Model deathviarm factor determinations from
light—cone sume rules [372] (milestone no. 5), inclusivaideptonic B decays [373] and vari-
ous calculations of B decay amplitudes into two light hadrddsing methods of soft—collinear
factorisation we derived new results in the next—to—legadirder (NLO) of QCD [374,375] and
made first steps into the next—next—to—leading order (NNB®®] (milestone no. 10). Systems
involving two heavy quarks can be treated with non-relaticiQCD (NRQCD); new higher—
order corrections were obtained in [377-379]. Analyse®hdythe Standard Model either pur-
sued generic, model-independent constraints on new ptgesya focussed on either of two
concrete scenarios of new physics: the Minimal Supersymer@tandard Model (MSSM) and
the Littlest Higgs Model with T parity.b — ¢ transitions [380],B — K, 7w decays [381]
(milestone no. 14)3 —B mixing [382, 383] (milestone no. 15) anddecays [384] (milestone
no. 16) were studied in a model-independent way. We studi#d the impact of the recent
measurements aB, —B, mixing and D —-D mixing and the implications of a potential tension
in global unitarity triangle fits on the supersymmetric paeder space [385-387] (milestones
no. 14,15 and 17). In [388] the boundary condition of a palécsupersymmetric GUT model
was considered (milestone no. 17). The papers [389-392pasedetailed studies of quark and
lepton flavour physics in the Littlest Higgs Model with T gsr{milestone no. 18). Our node
is also involved in experimental activity at e~ colliders and the CDF detector of the Fermilab
Tevatron: Currently an improved determination of the hadr@ontribution to the anomalous
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magnetic moment of the muay, — 2) and of the running fine structure constant at f#e
polea., (M%) are achieved using new hadronic cross section data obtatrtede™ e~ particle
factories DAPNE (experiment KLOE) and PEP-II (experiment BaBar) via tteglRtive Return
method [193, 393-395]. Our CDF group measured the widtlediffce among the two mass
eigenstates of th&, meson.

Second Year: The focus of the node has remained on the milestones no.03zmd 13-18,
with the two major fields of precision physics within the Stard Model (SM) and the search
for signals of physics beyond the SM. We computed electr&veearections to the rare Kaon
decayK* — wtvw, which allows to probe short-distance physics with very Isimadronic
uncertainites, in [404]. In [208] we revisited the deteratian of o, from hadronicr decays,
with a special emphasis on the question of higher-ordeugsative corrections and different
possibilities of resumming the perturbative series with tenormalisation group: fixed-order
(FOPT) vs. contour-improved perturbation theory (CIPTgfdR [405-408] have addresses the
static quark potential at the three-loop level, hadrongecays in the fourth order of, and the
QCD sum rule for the Kaon distribution amplitude. Within aeativistic QCD top-quark pair
production and the toponium and bottomonium wave- funetatrithe origin have been calculated
at NNNLO in [409,410]. A new activity was the combination @rpurbative methods in contin-
uum QCD with lattice gauge theory to determine the charmiqumass from current-current cor-
relators and the B meson mass splitting [411,412]. We studidiativeB decays in [413,414],
focusing on the calculation of logarithmically enhanceeceiomagnetic corrections to the de-
cay rate and forward backward asymmetry of the inclusive tecayB — X, /*¢~. Using
soft—collinear factorization and the heavy quark massesipa the structure of heavy quark jets
was analyzed in [415] at next—to—leading orderdde~ annihilation to determine the top quark
mass scheme dependence in top mass reconstruction. A nesaappo quantify infrared renor-
malons based on a novel infrared renormalization groupuiesl equation was given in [416].
The approach allows to relate short-distance heavy quads@eseextracted from meson decays,
quarkonia and heavy quark jets to th&S mass without large logarithmic terms. In [417] the
two-loop soft corrections to the" e~ thrust and heavy jet mass event-shape distributions were
computed. The complete NLO light-cone QCD sum rule analfgsi$s — = form factors has
been re-investigated and updated in [418], and the work omlegtonicb — ¢ has been con-
tinued [419, 420]. The structure of light cone distributemplitudes has been investigated in a
nonrelativistic model in [421].

Our research on physics beyond the SM has addressed studiesMinimal Supersymmetric
Standard Model (MSSM) (with and without grand unificatiomyrped extra dimensions and the
Littlest Higgs Model with T parity and has further includeadel-independent analyses. The
MSSM Higgs sector was addressed in [422—-424] analysingréift observables i physics.
We studied the viability of Yukawa unification within gene8USY GUTs and found such uni-
fication to be challangend by the experimental data on FCNCgsses [388, 425]. Detailed
analyses of particle-antiparticle mixing, rare K and B decand of lepton flavour violation
within models with one warped extra dimension are in pragtegether with a more general
analysis of the flavour structure of these models. We stuttiedmpact of warped extradimen-
sional scenarios on TeV scale physics, for the first time énliterature formulating the flavour
structure of such a model. We performed a full analysis ofotlayphysics in that particular
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model, in particular oiAF = 1 andAF' = 2 processes in the quark sector. A CKM-fitter-based
model-independent analysis of possible new physics sfiedt — s transitions has been per-
formed in [426]. Minimal Flavour Violation and a study of therresponding flavour symmetries
has been performed in [427] for quarks and in [428] for leptavodel-independent aspects of
particle-antiparticel mixing are discussed in [429, 430].

The experimental activity of the node in the BaBar experinias addressed initial-state radia-
tion events [431-433], the production @f o~ pairs [434] and the dec&y(3S)— > ~n, [435].
The group continues to analyse KLOE data [436—438].

Third Year: In the reporting period the focus of the theoretical workhe hode has been on
electroweak precision physics, effective field theoried physics beyond the Standard Model.
New data on hadroproduction in electron-positron scaitehave been used to update predic-
tions on the charm and bottom masses [450] (milestone 3)at&elmulti-loop results were
published in Refs. [451,452]. An important two-loop caltidn forb — ufv decays has been
performed independently at two institutes in the node [453]. Further two-loop calculations
have addressed charmless hadronic two-body decays in QsE®@i&ation [455, 456], complet-
ing the next-to-next-to-leading order (NNLO) predictiarr the decay rates aB — =7 and

B — pp. Conceptual problems of QCD factorisation related to chquarks were the topic of
Refs. [331,457]. A large activity was devoted to precisiatcalations in nonrelativistic QCD,
addressing top-antitop production near threshold [458}-49/e have applied QCD light-cone
sum rules toD meson decay constants [462] and semileptonic form fac#83-4465] (mile-
stones 5 and 11). The node has increased its activity on ghpsyond the Standard Model,
mostly studying the Minimal Supersymmetric Standard Mg SM): We analysed rarte— s
decays (milestones 14 and 15) [329, 466, 467], and perfogiudzhl analyses of several flavour
observables in the MSSM (milestone 19) [468—-474]. The MSSM the boundary conditions
of a Grand Unified Theory have been confronted with flavoua datRefs. [475,476]. An al-
ternative to supersymmetry are little-Higgs models stuidneRefs. [477,478]. We have further
performed model-independent studies of new physics [94,/48. Additional theoretical studies
in flavour physics were addressed in Refs. [480-488]. Camgexperimental work of the node
has been devoted to B physics analyses at CDF (Fermilald),puiblications on spectroscopy
(milestone 4) [489,490]. Further the same experimentalgias strengthened its activity in the
BELLE experiment, which the group has joined in summer 2008.

Fourth Year: The scientists in the node have performed theoretical relsem the strong and
electroweak sectors of the Standard Model and on variouglsod new physics. The node is
further involved in activities at the BaBar, KLOE, CDF-II&GBELLE experiments.

Our research on the strong interation has addressed thieodment and applications of effec-
tive field theories for QCD, precise extraction of standambel parameters and effective field
theories for the study of quarkonium suppression in heamyclisions (milestones no. 1,4)
[260, 261,505, 506]. Multi-loop calculations related tegsion determinations of QCD param-
eters (milestone no. 3) or the rare deday— X,y (milestone no. 15) have been performed
in [507-511]. The increasing precision in the hadronic mattement involved in the CP-
violating quantityex calls for a next-to-next-to-leading-log calculation oetborresponding
Wilson coefficient. In [512] we have performed this calcidatfor the charm-top contribu-
tion to ex (milestones no. 9,13). Additional long distance contiidns to this quantity are
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the focus of [513]. Soft-collinear factorisation has be@pled to non-leptonic (milestone
no. 10) [514] and rare semileptonic decays [515]. Furthehesxe analysed charm effects in
B meson decays [516,517] and studied semileptéhie D* decays at zero recoil [518] (mile-
stones no. 10,11,13). Narrow resonances have been studred thie radiative return method
(milestone no. 12) in [519].

A large fraction of the node’s scientific activity has beenated to physics beyond the Stan-
dard Model. Model-independent considerations comprisewa approach to characterising
the parameter space of new-physics models [520] and a gfibkial generic scenarios acco-
modating new physics ilB—B mixing [521] (milestone no. 19). It is well-known that the
rich flavour structure of supersymmetric models can easityave the tensions seen in today’s
data on flavour-changing neutral current (FCNC) procesSeamprehensive analysis of these
processes within the Minimal Supersymmetric Standard M@d&SM) has been performed
in [522] for the quark sector and in [523] for the lepton secWle have studied —K and D—-D
mixing with focus on the superparticle spectrum [524], loailr electric dipole moments [525]
and extreme values of the parametar 7 [522] (milestones no. 14,15,17,19). Alternative new-
physics models (milestones no. 18,19) studied in our nodede extensions of the Standard
Model by right-handed currents [526], a second Higgs ddyb®r] and a sequential fourth gen-
eration [528-530]. Further imprints of the Littlest Higgolel with T-Parity on rareD decays
(milestone no. 16) have been investigated in [531]. Impariasults of theses studies are distinc-
tive features of the models on FCNC processes: For exanmplleeiright-handed current model
the CP asymmetrieS,, in the B, system and>,x in the B; system are correlated [526], and
a fourth generation permits spectacular effects in CPatilog decays and rar€ and B decays
(milestone no. 14) as well as lepton-flavour violating ded®28-530]. These departures differ
significantly from the ones found in supersymmetric flavowdeils, littlest Higgs model with
T-parity and Randall-Sundrum model studied by us previowshally, in the two-Higgs-doublet
model with MFV and flavour-blind phases a large CP-asymmegjyyin the B, system implies
uniquely (without additional free parameters) a signiftcgoftening of the tension between the
CP-asymmetny, k. and the parametey [527].

A major experimental effort of our node was the participaiiothe data analysis of the BELLE
experiment: The NeuroBayes neural network software isecdly successfully applied to the
analysis of B decay data with missing energy. A major topiowfB physics activity in the CDF-

Il experiment at Fermilab is still the decay moBle — J /1 ¢ [532], which gives access to the CP
phase inB,—B, mixing. The KLOE group has studied the cross sectioaef — 77~ [161]

in the energy region below85 Ge\? with the radiative return method and has further measured
then — 37° slope parameter [162]. We have further determinedhthe— 17, transition form
factor at BaBar [533].

Node No. 5: Italy (Istituto Nazionale di Fisica Nucleare [INFN])

First Year: The highlights of the research activity of the node includleThe production of
extensive unquenched simulationg'of = 2 twisted-mass Wilson fermions (with several values
of the light quark masses) with the purpose of extractinginonom hadronic quantities extrap-
olated at the physical pion mass (milestones n. 8,9,11)ndthenological applications of these
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simulations relevant for Kaon, charm and B-physics have laé®n started. This research is car-
ried out by members of the node within the ETM Collaboratib, [L5, 538].ll. Determination

of the CKM matrix elements, analysis of rakeand K decays and oD—D mixing in the SM,

in motivated new physics models (such as low-energy superstry) and in general model-
independent approaches [30, 387,539-542] (milestone4-&8) Ill. Analysis of recent data
collected by KLOE and other low-energy experiments on sgphdnic/k” decays. Evaluation of
combined averages for all the quantities relevant to thaetion ofl/,; and corresponding global
estimate of this fundamental SM parameter [543, 544] (roless n. 7-8).1V. Development of
effective field theories of QCD with applications to the picgsof heavy meson decays, heavy
guarkonium, and quark-gluon plasma. Analysis of the nevidgeoved mesons with open and
hidden charm and investigations in heavy meson spectrgdd8a, 196, 545, 546] (milestones
n. 3,4,5).V. Four-quark interpretation of the newly observed heavy mgsmd corresponding
development of a new spectroscopy [547-549] (milestong.n/K¥ Improved determination of
the hadronic contribution t¢y — 2), [394] (milestone n. 6).

Second Year:The highlights of the research activity of the node includ€&xtraction of physi-
cal quantities from the unquenched simulationd/gf= 2 twisted-mass Wilson fermions within
the ETM Collaboration [52, 557-560] (milestones n. 8,9,18everal physical quantities, in
the pseudo-scalar and vector-meson sector have been campitih unquenched up and down
guark masses, corresponding to pion masses in a range frono2560 MeV. Most impor-
tantly, the results have been obtained with statisticairerat the percent level while keeping
lattice artifacts and finite volume effects well under cohtrMoreover, the ETM Collabora-
tion has started exploratory simulations with four (up, dowtrange and charm) unquenched
flavours. 1. Model-independent phenomenological analyses of newiphyifects in flavour
physics [45, 303,561, 562], including in particulBt-mixing [563], B — Dr7v decays [564],
and global analysis oA F' = 1 processes in the MFV framework [565] (milestones n. 14-18).
Related studies about the physics case of a Super Flavotarf§866]. 1ll. Analysis of recent
data collected by KLOE and other low-energy experimentseamileptonic K’ decays [567].
Evaluation of combined averages for all the quantitiesveeieto perform stringent tests of the
SM, such as the CKM-unitarity test and tests of lepton-flavmiversality [568] (milestones n. 7-
8). IV. Development of effective field theories of QCD with applioas to the physics of heavy
meson decays, heavy quarkonium [569-573] and quark-gliaema (milestones n. 3,4,5). New
determination of/,, from semileptonid3 decays [574]. Study of implications of the ADS/CFT
correspondence for light meson dynamics [575, BZ@evelopments of a new effective theory
to describe the light scalar-mesons [577] and interpiatadf the newly observed heavy mesons
in terms of four-quark states [578,579] (milestone n. 4).

Third Year: The highlights of the research activity of the node inclutleDetermination of
D and K decay form factors from unquenched simulations\of = 2 twisted-mass Wilson
fermions within the ETM Collaboration [602—-605] (milesamn. 8,9,11). The Collaboration
has continued the extraction of physical quantities in theugo-scalar and vector-meson sec-
tor, with unquenched up- and down-quark masses correspgihalpion masses in a range from
250 to 550 MeV. The results have been obtained with stagisticors at the percent level while
keeping lattice artifacts and finite volume effects well endontrol. Exploratory simulations
with four unquenched flavours have also been startled®henomenological analyses of new-
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physics effects in low-energy flavour physics observablgh particular attention to leptonic
B [104, 488, 606, 607] and [608] meson decays. Analysis of the correlations between lo
energy processes and high-energy observabels in wellsateti supersymmetric [609] and non-
supersymmetric [610, 611] extensions of the SM (milestame$4-18). Ill. Analysis of re-
cent data collected by KLOE and NA48 dn, n and decays [612—616]. (milestones n. 7-8).
IV. Development of effective field theories of QCD with applioat to the physics of heavy
quarkonium [228, 617-619] and tau physics [620] (milessone3,4,5). V. Developments of
new effective theories to describe in a coherent way the olil the newly observed scalar
mesons [341,621-625] (milestone n. 4).

Fourth Year: The highlights of the research activity of the node inclutieGlobal analysis
of leptonic and semileptonic kaon decay world data, in cociiwn with precise lattice re-
sults on kaon form factors, finalized to extratl,;| and to perform several stringent tests of
the Standard Model (Flavianet kaon WG, milestone n.7) [14#¥Ecise determination of light
guark masses, light-meson spectroscopy, Andecay form factors from unquenched simu-
lations of N; = 2 twisted-mass Wilson fermions within the ETM Collaboratignilestones
n. 8,9,11) [132, 132,154, 155, 168, 170]. First results vietr dynamical quarks with twisted-
mass Wilson fermions [165]lll. Phenomenological analyses of new-physics effects in low-
energy flavour physics observables in general terms [638],&8 within specific extensions of
the Standard Model. In particular, it has been analyseddhelation between CP violation in
B, and B; mixing in models with two Higgs doublets and MFV [527,63%,well as the effect
of right-handed currents in the determinatio/f and CP violation inB; ; mixing [526] (mile-
stones n. 14-18)V. Study of low-energy meson dynamics by means of holograpgpoasaches
to QCD [148, 149].V. Development of new effective theories to describe in a caftavay the
old and the newly observed hadrons with heavy quarks [648H@dilestone n. 4)VI. Analy-
sis of recent data collected by KLOE and NA48 Anandn decays, and low-energy e~ —
hadrons (milestones n. 7-8) [160, 162, 163, 646—648]. higa&son of the possible physics pro-
gram of an energy upgrade of the DAFNE collider [128, 649].

Node No. 6: Poland (University of Silesia [Univ. of Silesig]

First Year: The activity of the Polish node concentrated mainly on ttaisation of the mile-
stones number 6,10,12,14,15 and 16. Two meetings of theingpgkoup 6 were co-organised.
The meetings gathered not only physicists frooAFA net, but a wider group working actively
in the field covered by working group 6. Calculation of theiasisle corrections relevant for
luminosity monitoring at meson factories and constructbmecessary software tools was a
subject of papers [656—658] (milestone no. 12). In [657] Matatica program for automatic
construction of Mellin-Barnes representations of planayrfian integrals is given. It builds
one loop tensorial and up to second rank multi-loop tenbmti@grals, and multi-loop scalar in-
tegrals. In [656] some details concerning summations opENQED residues coming from
Mellin-Barnes representations are given. In [658] two |lgadiative corrections to massive
Bhabha scattering in QED for heavy fermions are calculafidtey include calculation of box
diagrams in approximatiom? < mfc < s,t,u. Various aspects of th8- decays were cov-
ered in papers [659-662] (milestones no. 10,14,15). Thelaf659] is devoted to presenting
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and describing the first estimate of tiie — X,y branching ratio that include®(a?) QCD
corrections. The article [660] presents the calculatioB-tdop contributions from the 4-quark
operators to thé — sy transition in the limit of heavy charm quatk:. > m,/2). These results
together with the BLM approximation form the basis for theenpolation inm,. and a detailed
phenomenological analysis that was summarised in [659. drticle [661] contains a descrip-
tion and results of the evaluation of 4-loop anomalous dsr@Ts for renormalisation of the
Wilson coefficients in the effective theory that arises fritve Standard Model after decoupling
the heavy electroweak bosons and the top quark. This is thlefitomalous dimension computa-
tion that was needed for the(a?) QCD corrections td3 — X,v. The paper [662] summarises
the results of [659-661]. Papers [371, 663] are devoteduties based on the radiative return
method (milestones no. 6,12). In [371] it was shown how teaettbaryon form factors using
radiative return method and information about baryon dgeragucts, while in [663] a short re-
view of the research program based on the radiative retuthadevas presented. In [664] the
status of the TAUOLA and PHOTOS programs was presented wiphasis on multi-pion
decays and radiative corrections/o- decays (milestones no. 10,12,16).

Second Year: The activity of the Polish node concentrated mainly on tredization of the
milestones number 1, 3, 4, 6, 7, 10, 12, 14, 15, 16, 17 and 18 n@m®ting of the working group
6 was co-organized. The meeting gathered not only physit@in FLAVIA net, but a wider group
working actively in the field covered by working group 6.

Calculation of the radiative corrections relevant for laosity monitoring at meson factories and
construction of necessary software tools was a subjectdresd665-670] (milestone no. 12).
In [665, 666, 669] the complete virtual QED contributionBiosabha scattering due to vacuum
polarization effects in photon propagation were derivedhe Tesult was applied to hadronic
corrections and to heavy lepton and top quark loop insestiorhe first complete estimate of
their net numerical effects for both small and large angsgtedng at typical beam energies of
meson factories, LEP, and the ILC was given. The deternunaif the infrared singularities
of massive one-loop 5-point functions with Mellin-Barn®4g) representations was discussed
in [667,668]. Analytical reductions of one-loop tensoeigitals with 5 and 6 legs to scalar master
integrals was performed in [670]. The reductions are exgae# a compact form, and have been
implemented in a Mathematica package called hexagon.m.

Associated production of the top quark pair and light Higgsdn at the future International
Linear Collider was discussed in [671,672] (milestonesIy18). The background effects have
been shown by comparing cross sections of three reactidnshwepresent different detection
channels ok*te~ — ttH, calculated with the complete sets of the lowest order Feyndia-
grams with the corresponding signal cross sections caémlilaith the diagrams of associated
production and decay of off mass shell top quark pair and siggson only.

The current status afar | omat , a program for automatic computation of the lowest ordesro
sections of multi-particle reactions was presented in[¢T#estones no. 12,17,18). The results
of comparisons with other multipurpose Monte Carlo proggamre shown.

Mass range of the charged Higgs boson in the 2HDM with ex@indl spontaneous CP violation
was discussed in [674] (milestone no. 18). It was shown thaga help to distinguish between
those types of the CP violation. Constraintsidiy in the CP conserving 2HDM(I1) were shown.
The physics case of the International Linear Collider wasented in [675] (milestone no. 18).
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In [676] the introduction to the conference Photon 2007 ptid to the photon interaction with
hadrons was presented (milestones no. 6,18). Open prolkdevant for a search for a new
physics were discussed, among them hadronic contribuigr2t for muon.

Charge asymmetry in processes — ¢ + ¢~ + /s was considered in [677] (milestone no. 18).
Effects sensitive to New Physics were found.

The report [678] presents flavour related issues in the mtomluand decays of heavy states at
LHC, both from the experimental side and from the theorésicke (milestones no. 10,14,15). It
contains a review of top quark physics, and a discussionwfiileaspects of several extensions of
the Standard Model, such as supersymmetry, little Higgsalhmdmodels with extra dimensions.
This includes discovery aspects as well as measurementefadgroperties of these heavy
states.

The article [679] presents a study of the anomalous Wtb tog@ffect on theB — X,
branching ratio (milestones no. 3,10,14,15). The coneitleouplings are introduced as parts
of gauge-invariant dimension-six operators that are lowttof the Standard Model fields only.
Bounds on the corresponding Wilson coefficients are derived

The present status of the physics program, which led to thelolgment of the Monte Carlo event
generator PHOKHARA was described in [680, 681] (milestam@s1,4,6,7,12,16). In [681] an
improved description of four-pion production in electrpasitron annihilation and in tau lepton
decays is presented. Predicting tau decay distributicoms fre~ data and comparing these
predictions with ALEPH and CLEO results, the validity of$gon symmetry is confirmed within
the present experimental errors. Special emphasis is pilttegpredictions fow(— 77~ 7%)7

in eTe~ annihilation and in tau decay.

In [682] the program BOKASUN for fast and precise evaluatdithe Master Integrals of the
two-loop self-mass sunrise diagram for arbitrary valuethefinternal masses and the external
four-momentum was presented (milestone no. 12).

The calculational precision ef e~ — 77~ andete™ — p*p~ production cross-sections in
electron-positron annihilations gts = 10.58 GeV was studied in [683] for the KKMC Monte
Carlo simulation program (milestones no. 12,16).

A review the main ideas and constraints which shaped theramo@HOTOS of today and en-
abled it widespread use was presented in [684] (milestooed n10, 12, 16). The importance
of aspects related to reliability of program results: evewbrd contents and implementation of
channel specific matrix elements were emphasized.

Third Year: The Polish node concentrated last year on tasks 1,3,4,23d46.

Tasks 1 and 4: The measurement by the BES collaboratiohiof— ~pp decays indicates an
enhancement at the — p threshold. In another experiment BES finds a peak in the igwar
mass of pi-mesons produced in the possibly related dd¢ady — yn*n . Using a semi-
phenomenological potential model which describes allthe- N scattering data, in [685] it
was shown that the explanation of both effects may be givemlirpad quasi-bound state in the
spin and isospin singlet S wave. The structure of the obdgreek is due to an interference of
this quasi-bound state with a background amplitude andratepen the annihilation mechanism.
More details and more complicated bound systems are stud{€86] and [687]. In [688] the
features of the Resonance Chiral Theory (RChT) relatedeaéscription of the lightest scalar
resonances, sigma, f0(980) and a0(980), are discussedr Btggntion is paid to the fits of the
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invariant mass distributions in the radiative decays ofgh&1020) meson. The study of the
scalar sector in RChT is motivated by the success of the yha@dictive power in numerous
processes with other types of resonances. We conclude ®iat i sufficiently flexible to
describe these decays, however the further quantitatipeomement is required. The technical
work-outs and related important questions are outlined.

Task 3: In [689] an analytical calculation of the two-loop Q€orrections to the electromagnetic
form factor of heavy quarks. The exponentiation of the hegwark form factor was applied to
derive new improved three-loop expansions in the highgnkmit.

Task 12: A review of the status of the Monte Carlo event gane@®HOKHARA, developed
for experiments using the radiative return method was ptesldn [690]. The four-pion produc-
tion in electron-positron annihilation and in tau-leptatdys and the narrow resonances studies
were described. In [691] the current version of 'carlomagirogram for automatic computation
of the lowest order cross sections of multi-particle reatdi is described. The program can be
used as the Monte Carlo generator of unweighted events asReeluction techniques in calcu-
lation of the one loop radiative correction to be used in Modarlo generators relevant for low
energy flavour physics were developed in [692]. The resmltmmpact formulae allow both for
a study of analytical properties and for efficient numerpgralgramming. They are implemented
in Fortran and Mathematica. In [693] PHOTOS was upgradedloavdor simulation of the
final state photon(s) emission in decdys— [v andy* — =7~ . Exact leading order matrix
elements were implemented. The second process is of dartinterest for the pion form factor
measurement. Upgrades of TAUOLA and PHOTOS generatorsrasemed in [694]. For the
TAUOLA Monte Carlo generator of tau-lepton decays, aut@dand simultaneous use of many
versions of form-factors for the calculation of optionaliglgs for fits was discussed. New tests
for PHOTOS Monte Carlo for QED bremsstrahlung in W decayseveiown. Prototype version
of the TAUOLA universal interface based on HepMC (the C++wvecord) was mentioned. Its
tests with the help of MC-TESTER were also discussed.

Task 14: The article [695] contains a description of the ntheoretical issues that determine
accuracy of theB — X,y decay width calculations. One of its central points is aaaitdis-
cussion of the collinear logarithm resummation by Becheat Beubert in Phys. Rev. Lett.
98 (2007) 022003. That resummation was performed too fan fite photon energy endpoint,
which resulted in worsening the accuracy rather than impgpi.

Task 16: A combined analysis of the electromagnetic pionkamh form factors in the neigh-
bourhood of J/psi and psi(2S) and of the strong decay andplitdi these resonances into kaons
is presented in [483]. In the presence of a large relativa@l@tween strong and electromag-
netic resonance amplitudes the branching ratio, as mehsuedectron-positron annihilation,
receives an additional contribution from the interferebe@veen resonance and continuum am-
plitude neglected in earlier papers. Our study is modelpeddent and does not rely on the
SU(3) symmetry assumptions used in earlier papers. We hatdhe large relative phase be-
tween strong and electromagnetic amplitudes observedriiereanalyses is model dependent
and relies critically on the specific assumptions on SU(8)rsetry and breaking.

Fourth Year: The Polish node concentrated last year on milestones &,1@,15,16 and 18.
Tasks 6, 12 and 16:

The group participated in preparations of two major reviewlgations, which gave relevant
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contributions to studies within these tasks . One of then8][t®ncerns the KLOE2 physics
program, which covers subjects vital for the flavour physicthe years to come. The group
contribution concentrated on the subjects related to thar eeduction in calculations of the
hadronic contributions t¢y — 2),,, both coming from direct measurements of the hadronic cross
sections and* — v* physics. The second review paper [142] is a summary of theityodf
the Working Group on Radiative Corrections and Monte Caremé&ators for Low Energies
(http://www.Inf.infn.it/wg/sighad/). The FLAVIAnet Widing Group on Radiative return and
Monte Carlo tools (WG6) was a part of this working group. Tlodish node coordinator was
one of the conveners of both working groups. In this papeiegements of the last years of the
experimental and theoretical groups working on hadrores€section measurements at the low
energy e+e- colliders in Beijing, Frascati, Ithaca, Nobosk, Stanford and Tsukuba and on
decays were presented and prospects in these fields for déing tgecome were sketched. The
status and the precision of the Monte Carlo generators wsaodlyse the hadronic cross section
measurements obtained with energy scans and with radiativen method as well as the ones
used to determine luminosities and to simulatéecays was reviewed in detail. The radiative
corrections fully or approximately implemented in the codead the contribution of the vacuum
polarisation were also discussed.

In [519, 696] it was shown that using the radiative returnhodtit is possibile to study kaon
and pion pair production at and around the narrow resonafjeesndy (2S) and to explore the
interference between electromagnetic and hadronic amiest. New charged and neutral kaon
as well as pion form factors were derived, whith an improvesiiption of the data in the region
of large invariant masses of the meson pair. These formraatere combined with the hadronic
couplings of charged and neutral kaong{a> andy(2.S) and implemented into the Monte Carlo
generator PHOKHARA.

In [697] the EKHARA Monte Carlo event generator of reactiens~ — eTe~ 7’ andete™ —
ete~nTn~ was presented. The newly added chanrriel” — eTe~ 7 is important fory* — ~*
physics and can be used for the pion transition form factadties at meson factories. In [698]
several final-state radiation models was compared. Reshtiééned with Monte Carlo generator
PHOKHARA, relevant for an error estimation at meson factangning at\/s = 1 GeV were
presented.

In [699—701] a program of developing new methods and toalsdtculations of the radiative
corrections was pursued. An outline of a basis for planagiretis at two loops was given. Soft-
ware packages Ambre and CSectors which use Mellin-Barreesentor decomposition methods
were further developed.

Tasks 10, 14, 15:

Various aspects oB—decays were studied in [511, 702, 703]. The last missingudeative
O(a?) corrections toBR(B — X,v) were calculated and the current status of the corrections
was reviewed. In addition larger. asymptotic behaviour of these corrections was studied.
Task 18: Higher dimensional interaction terms appearingagrangians beyond the Standard
Model were considered in [704] and their complete clasgiboawithout any redundancy was
presented. In [705, 706] evolution of the Universe aftercEteveak Symmetry Breaking was
considered, which leads to the present inert phase, comeanrSM-like Higgs boson and scalar
dark particles, among them a Dark Matter candidate. It wasvelthat if current state of the
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Universe is described by IDM, then during the thermal evotuthe Universe can pass through
various intermediate phases, different from the inert ohleese possible intermediate phases
contain no dark matter, which appears only at the relatilagly stage of cooling down of the
Universe.

Node No. 7: Nordic (Lund University [ULUND])

First Year: The research of the node addressed milestones no. 1-88-4,15, which span the
topics of working groups 1,2,4 and 5.

In [708-712] we studied various aspects of soft effect®&iand D decays. This included the
effects of chiral loops and nonfactorizable effects in saM#ecays, this work took place in WG2
(milestones no. 14 and 15).

The work on the light-by-light contribution to the muon anmlous magnetic moment has been
reviewed [197, 198] and the various calculations recatedlaaumerically and compared in a
new way [197] (milestone no. 6). A lot of work has been devdatedNLO calculations in
Chiral Perturbation Theory. These calculations have beeewed in [713] and have also been
extended considerably during the reporting period. A biwofk was done for finite volume
corrections at two-loop order [714, 715], (WG5 and milesto 2). A lot of effort has been
devoted to masses and decay constants in partially que@itiesl Perturbation Theory as well
as on how to evaluate here the eta mass and electromagrietics¢716—719] This research has
contributed to milestones and WG4 and WG5, milestone nodZBawn overall review of ChPT
in the meson sector and how this is relevant for lattice QCIB atao done [720]. In particular
the quark mass dependencefaf0) and meson masses has been elucidated here. Relevant for
WG 1 and 5, milestones 2 and 7. In the same area preliminanjtsdsr isospin breaking at
two-loop order for this quantity have been done [721]. Hinah a major step for the study of
guark masses and meson-meson interaction the calculdtipn-o 37 at NNLO was done and
first numerical results obtained [722].

In the Helsinki group the analysis of coupling constantsh&tN interaction has continued
[723, 724] relevant for milestone no. 2. The Helsinki latgroup has concentrated on studying
the Bg meson energy spectrum f8k, P-, D- and F-waves and also their first radial excitations.
Particular attention has been paid to tRe and D-wave spin-orbit splitting [725]. To check
the stability of the results several different sets of ¢t&ttconfigurations were used. In addition
increasing amounts of smearing were introduced. This wonitributes to milestone no. 4
Second Year: In this period we have contributed to milestones 1,2,718,9,1,13 which span
the working groups 1,2,4 and 5. The publications [712,723-728] which appeared in the first
period as preprints have now been published.

The new work in this period is in several main areas. First axelbeen involved in improving
the theoretical predictions fdk,; decays and their relevance for the determination of the CKM
elementV,, by computing the isospin breaking correction to NNLO in @hRerturbation The-
ory [732] and by participating in the overall discussionhe kaon working group [568]. It was
found that the total effect of isospin breaking at NNLO is #mimce there were two compen-
sating effects, a larger value of, — my is needed at NNLO but the NNLO A3 lowers the
isospin breaking correction. Effects on the Callan-Treimpaint at NNLO were also discussed.
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The second area has been in working in effects relevant ileptomic weak decays. A new type
of Penguin effect was studied i — =7 decays [733] This offshell chromomagnetic dipole
increases the effect @fs in this decay by about 5%.

The form-factors in semileptonif, to D, decays have been studied as regards to the chiral
corrections coming from chiral loops. These correctionsewalculated fod /m suppressed
operators and an extraction procedure from lattice QCDitseesuggested [585].

The last main area studied was the purely hadronic one wiestdts at NNLO in ChPT for
n — 3w were discussed [734] and the progress in the new dispersalgsas ofr /N scattering
was presented in [735, 736]. This is part of an update of tHekaklsruhe-Helsinki analysis of
the then existingr NV data set.

Third Year: In this period we have contributed to milestones 2, 4, 9 anaviith span the
working groups 1, 2, 4 and 5.

In the field of Kaon nonleptonic decays we have made two daurtions in this period. This
showed that off-shell effects can have a effect of about 5%é@se decays. In Lund [737] it
was shown how even for large Kaon masses chiral predictimnstdl possible for the pionic
logarithms. This was argued to be the case for more genendiphnacesses but shown explicitly
for the pionic logarithm inK' — 77 decays. This work built strongly on earlier work by the
Southampton group of node 3 in the caséof.

In semileptonicB-decays the chiral corrections for the formfactorsdrio D transitions were
studied [607]. The influence of opposite parity multipletaswiound to be comparable to the
SU(3) breaking.

For hadronic spectroscopy in lattice gauge theory the gpmodf excitedB, mesons was dis-
cussed in the PhD thesis which was successfully defendecyn2@09 [738].

In standard Chiral Perturbation Theory (ChPT) the work foea general determination of the
Low-Energy-Constants (LECs) enjoyed steady progress.naajer question here is to find tests
of that are independent of estimates on LECs. This was foarx tpossible at next-to-next-
to-leading order depsite the large number of LECs. Disomsstan be found in [739-741] and
the work was published in [742]. Preliminary results of thesvrfit for the NLO LECs were
presented as well [740, 741]. In this context the reviewshenstatus of mesonic ChPT are also
relevant [741,743]

The new analysis of pion-nucleon scattering using dispanmglations and partial wave analysis
has been going slowly forward in Helsinki. Preliminary ieésthave been presented at the three
conferences listed in the presented talks section by M.i&aifhis work will provide much
needed background on strong LECs in the nucleon sector.

In Lund, work has been ongoing to study ChPT in a more genetiihg which might be relevant
for future lattice studies of nonperturbative Higgs sextand methods of generating fermion
masses and mixings. We have here been studying higher avdections in various models
with different patterns of spontaneous symmetry breakswyell as studies for large number of
flavours in these models. A first publication solved the massonlineaiO(N') model for large
N and obtained the leading logarithms for the mass up to five twder [744].

Fourth Year: The participants in node 7 (Lund, Sweden, Oslo, Norway, iHelsFinland) have
contributed to working groups 1, 2 and 4 and milestones 2n&id& during this reporting period.
We have worked in the following specific lines of researchnglthe last year :
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¢ We have continued studying hard pion Chiral Perturbatioeofyr where we studie® —
7 transition formfactors [745]. This extends the earlier kvon K — = transition form-
factors from node 3 an& — 77 from year 2. Work is in progress on extending these
results to allB decay formfactors.

e Work on a new general fit of Chiral Perturbation Theory at NNisprogressing but no
new results have been published.

e The renormalization group has been studied to high looprdod¢he decay constant, vac-
uum expectation values, form-factors and meson-mesotesogtin the massive nonlinear
sigma model [746].

¢ Dispersive methods are studied for the degay 37 in collaboration with node 8. This
work has been presented at several conferences and a pioblissforthcoming.

e Lund has started studying the extension of ChPT to the armmmaector at NNLO for
three flavours. First preliminary results have been preskait conferences but this project
is still in its early stages.

¢ Dealing with spin-1 resonances in effective field theorrekdp diagrams has uncertain-
ties due to the additional degrees of freedom necessaglept in any Lorentz invariant
description. This work, jointly with node 8, has been puidid in [747].

e Alternatives to the Higgs sector require in technicolowpined scenarios theories that are
nonperturbative. Here as for QCD, extrapolations to ligintrfion masses is needed on
the lattice. We have calculated masses, vacuum expectatioes and decay constants to
two loop order in an effective field theory approximationstfree general classes of such
models with spontaneous symmetry breaking [748].

e The Oslo group has studied nonfactorizable contributions t— 7D decays. This is
especially important for the decads) — #°D° where the factorized contribution is small
[749].

e The heavy light chiral quark model as studied extensivel@#ho had a too small slope
in the Isgur-Wise function irB — D semileptonic decays. By changing the heavy quark
propagator in the model this can be improved and the effectlas implications for the
nonleptonicB — DD decays [750].

e We have had a long term visit of S. Lanz from node 9 during wineldiscusseg¢ — 37
and dispersive methods very much and in addition a paper @ Wolume correction was
published [751]

Node No. 8: France (Centre National de la Recherche Scientjie [CNRS])

First Year: The research of the node addressed mainly milestones7,@1),11,14,15,19

In the strong sector of the Standard Modalframework (Resummed Chiral Perturbation The-
ory) has been developed to cope with potentially significiiférences between the chiral limits
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of two and three massless flavours and applied to the curegatah low-energyrm and K
scatterings [752, 753] (milestone 1). In order to deternsimeng low-energy coupling constants
of the strong chiral Lagrangian within Resonance Chiraldriaethe two current approaches for
spin one particles (vector and antisymmetric tensor) haenbelated to provide a more gen-
eral class of effective Lagrangians [754, 755]. Two-loogéaflavour chiral perturbation theory
has been investigated, with a determination ofritheontributions to the chiral low-energy con-
stants, and a simplified representation for the pion mags3 [(fBilestone 2). Several aspects of
hadron spectroscopy have been studied (milestone 4). Agraltequation for the quark gauge
invariant two-point Green'’s function was studied and sdlwea well-defined approximation in
order to yield the quarkonium spectrum [757]. The width ofesal, excitations into two pho-
tons has been determined using heavy-quark spin-symnesding to model-independent rela-
tions [758]. In addition, hadron spectroscopy was considiér relation with lattice simulations.
Baryon wave functions and diquark correlations were stiidiethe lattice in both the Coulomb
and Landau gauge [759, 760]. Theresonance parameters were proved to be obtainable from
current lattice simulations [761]. Results were also atgdion the infrared behaviour of the
gluon and ghost propagators in the Landau gauge, contiraglictual assumptions [762, 763].

In the weak sector of the Standard Modah, ongoing collaboration with DESY-Zeuthen node
has provided lattice estimates for the Standard Model matements relevant for neutral kaon
mixing and those of electroweak penguin operators whick tie dominanf\/ = 3/2 contri-
bution to direct CP violation ik’ — 77 [759, 764]. Together with Univ. of Rome, an estimate
of the B — K*~ form factor has been obtained from quenched lattice sinomga{765] (mile-
stones 9 and 14). Several aspects of nonleptonic and séomie@ decays have been covered
(milestones 10 and 11). The question of isospin breakingenyield of heavy meson pairs in
eTe~ annihilation near threshold has been studieddeB, D-D and K-K [766]. The problem
of the Isgur-Wise functions to orbitally excited B meson®isemileptonic decay to charm has
been carefully formulated [767,768]. Within a relativisjuark model, a relation has been found
between the Light Cone Distribution Amplitudes and the &fapction of B mesons [769]. The
parameters describing, .-B4 s mixing has been studied in and beyond the Standard Model,
including both chiral corrections and the lowest-lyinglacheavy-light excitations, with signif-
icant implications for lattice extrapolations [770]. Farguin-mediated-decays, in particular
into K K the increasing information oB, decay rates and CP-asymmetries can be used
together with QCD factorisation and flavour symmetry to juevsharp SM predictions faB,
decays [180, 771]. A critical analysis of Bayesian staisstias been performed for the extrac-
tion of the CKM anglea, showing by both explicit calculations and frequentistraagh that
Bayesian statistics may lead to unphysical conclusiong][{##ilestone 13).

Beyond the Standard Modehe signals of alternatives to supersymmetric models haen b
studied for different flavour processes (milestone 18). W& = 2 matrix elements required
to study neutral kaon mixing in extensions of the standardiehavere calculated on the lat-
tice [759, 764]. The implications of a single Universal EBxDimension were worked out for
FCNC B, and A, transitions [541] and rar& — X,7t7~ andB — K17~ decays [773].
The implications of non-standard couplings of fermions tca Z were analysed within the
framework of effective theories, with a complete NLO anaysf experimental constraints on
these modified couplings [774, 775] and a particular emghasithe recent results obtained on
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K3 decays based on a dispersive representation [776—778}r@ons on new-physics contri-
butions forAF" = 2 contributions were extracted from the available data withiBayesian
approach [540] (milestone 19).

Several reviews have been written, some on the complenigribe@tween Chiral Perturbation
Theory and lattice simulations [779, 780], others(gn- 2),, [781, 782].

Second Year: The research of the node addressed milestones 2,4,5,7,14,15,16,19.

In the strong sector of the Skhe dispersive representation of scalar and vetoform factors
has been investigated together with the KTeV collaboragiploiting data onk(; — n*uFv
decays. The value of the scalar form factor at the Callamiae point provides a stringent
test of the Standard Model and allows for a comparison wighldttice QCD calculations. The
dispersive representation of the scalar form factor has beeched to its expression at two loops
in Chiral Perturbation Theory, providing further tests bistrepresentation [783]. The vector
form-factor f£™(¢) was reconstructed thanks to analyticity, detailed expenital inputs orr &
scattering in the”-wave and asymptotic constraints from QCD. The result waspared to new
data onr — Krv, decays [784]. Recent experimental and theoretical impnave on hadronic
T decays have allowed a reassessment of the valug(af,) using Finite-Energy Sum Rules,
with a detailed comparison of the two main approach to tleaperturbative series for the Adler
function [785]. The relations between dispersion relatiand Chiral Perturabtion Theory have
been investigated [786] and properties of thmeson (decay constanty scattering) have been
studied in the framework of Resummed Chiral Perturbatioaof [787, 788]. A study of the
properties of resonances with lattice simulations has peeposed, based on the finite-volume
dependence of the energy levels [789, 790]. The integraltemufor the two-point quark gauge
invariant Green function has been studied in the more spex@ie of two-dimensional QCD in
the large-N limit, allowing a numerical solution for the oesponding spectral functions [791].
Lattice computations were performed to extract momentsexan distribution functions [792]
and nucleon anch masses [793] witlV, = 2 twisted mass fermions.

In the electroweak sector of SMreliminary latttice results on thR-meson decay constant and
D — ntv form factors withN ;=2 Wilson quarks [794]. The experimental datalon— K/{v
were exploited to extract thB D K coupling and to test various extrapolation scheme of form
factors beyond the range experimentally accessible [798k QCD light-cone sum rules for
B — = form factors has been reconsidered and updated with thesiod of gluon radiative
corrections to the twist-2 and twist-3 terms and updatedtiaplues [418]. The chiral corrections
to the matrix elements of th& B = 0 four-quark operators, relevant to the studies of the ratios
lifetimes of heavy-light mesons as well as to the power @tioas to the inclusive semileptonic
heavy-to-light decays, have been computed to help lattiza@olations of these quantities [586].
B — Kn(’) decays have been studied within QCD factorisation, usieghttinet symmetry to
determine matrix elements of pseudoscalar densities fugsocalar mesons [796R — K7/’
predicetd branching ratios are 20-30% lower than experipagiiscrepancy solved if theé — 7/
form factor is increased by 40% with respect to the value @ling to the nonet symmetry. The
radiative B — Kn(')y decays have also been studied in corners of the Dalitz pletevk or

17 mesons are soft where heavy meson chiral perturbationytlagmiies, with a good agreement
with experimentally measured partially integrated ra®].

Beyond the Standard Moda Bayesian analysis was performed to combine the avaikaipler-
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imental information onB; mixing,including the tagged analyses Bf — .J/¥¢ by the CDF
and DO collaborations. The resulting discrepancy witheespo Standard Model expectation is
a hint of New Physics disfavouring Minimal Flavour Violati¢663].

Third Year: During the time of this report, members of the node 8 have ipaorked on the
tasks 1,3,5,6 concerning the strong sector of the StandadeMSM), the tasks 7,10,11 of the
SM electroweak sector and the tasks 14,18,19 for physiasiae$M.

Light flavours A dispersive approach was used to construct fully relstiivimodel-independent
representations of theand K to three-pion decays, valid up to and including two-loopreor
tions [815-817]. In anticipation of new and more preciseegxpental measurements relevant
for 7° decays, chiral and QED corrections to these processes wasidered [818,819]. The
robustness of the dispersive parametrization proposettiéoscalar and vectdk = form factors
has been studied. [820]. Using recently published, higitigion7* 7~ cross section BABAR
data by the BABAR, the lowest order hadronic contributioth® anomalous magnetic moment
of the muon was reassessed, reducing the discrepancy lmetwweeandr-based results for the
dominant two-pion mode [821].

B decays Radiative B decay® — K17y were analysed in the region where the emitted photon
is energetic and one of the mesons is soft [822]. The issuefophotons was reassessed for
leptonic B decays, showing potential large corrections to the cumetgérminations to thés
decay constant fronB — (1, [823]. Several non-perturbative inputs fodecays have been
studied either analytically or through lattice simulagothe Isgur-Wise functions at zero recoil
712(1) andrs/5(1), associated t&3 — D** semileptonic decays [602], the Isgur-Wise functions
for the heavy baryon\,, related to the semileptonic decdy — A./v to be measured with
precision at LHCb [824, 825], the 3-parton light-cone disttion amplitudes for heavy-light
mesons [826, 827]. Other quantities related to the stromgualycs of heavy-light mesons have
been computed from publically available gauge configunatiohe coupling, parameterising in
the Heavy Meson Chiral Perturbation Theory tHé — H= transition [828], and the densities
of charge, matter and axial charge of heavy-light mesonisdarstatic limit [829].

CKM matrix and new physicsThe decay constanis,, fp and fp, have been computed using
gauge configurations produced by the ETM Collaboration pimdgagreement with the unitarity
of the CKM matrix [830]. Concerning global fits to the CKM miairmodels of new physics
were investigated either through contributiong3t B° mixing [831], or through charged Higgs
contributions toA F' = 1 tree processes [606, 832].

Lattice methods New actions and algorithms for lattice QCD witVy = 2 + 1 flavors of sea
qguarks were used to to perform an ab initio calculation ditligadron masses [809, 833]. The
contribution of excited states to 2-pts correlation fumies was shown to be strongly reduced by
computing a matrix of correlators and solving a generalsgenvalue problem [834,835]. A
new approach to extragi andm,, from lattice simulations is based on the scaling law im

of such quantities in the heavy quark limit [626].

Analytic methods.The links between perturbative series and non-perturbatorrections in
QCD have been investigated using toy-models where the wldolergent) perturbative series
are known, like zero-dimensionat field theory [173]. Techniques for performing asymptotic
expansions of perturbative Feynman amplitudes in eitligelar small ratios of kinematic vari-
ables were extended to cases with more than two scales afiddafaplarge-order calculations
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of the leptonic vacuum polarization contributions to theomy—2 [70].

Reviews Several reviews have been written in collaboration wittieothodes, concerning-
charm physics during the next few years at BES-IIl [246], dlavphysics in the quark sec-
tor [112], the status of the theory and measurements of thennamomalous magnetic mo-
ment [240,836]. Contributions to the activities of the Féanet Lattice Averaging Group (FLAG)
were also made, in particular the synthesis of light quarkswalculations and the writing of the
corresponding section in the upcoming FLAG report.

Fourth Year: The members of Node 8 (France) have made progress conceheirigllowing
guestions in the past year. In the strong sector of the Stdidadel:

We studied in detail various aspects of the renormalizadidhe spin-1 resonance propa-
gator in the effective field theory framework [747] (task 1).

We proposed new fitting formulae for the quark mass deperdeingseudoscalar masses,
decay constants and,; form factors and applied them to recent unquenched latate d
to constraint the pattern @f; = 3 chiral symmetry breaking [856] (task 2).

We pointed out the limiations of renormalon models recen#gd in the litterature to
model higher-order perturbation theory and discrimina®veen the methods for the de-
termination ofa, using the tau spectral functions [857] (task 3).

We studied the properties of the gauge invariant quark Ggéamction in two-dimensional
QCD in the largeV., limit. An analytic and infrared finite solution of the exantégrodif-
ferential equation defining the problem was possible tolr¢868] (task 4).

We determined the couplings of the Heavy Quark Effectiveorpéagrangian and heavy-
light axial current, both expanded up t¢m,, by matching few observables computed in
HQET with their QCD counter-part [853], and we extractedrirquenched lattice simula-
tions the energy spectrum and the decay constants of thei@yeeson states [859—-861].
(task 4).

We studied the multidimensional Mellin-Barnes represtoaa powerful tool to compute
integrals of the "Feynman diagram”-type, leading to analgbntinuation formulae for
irreducible 2-fold Mellin-Barnes "master integrals” [J48ask 6).

In the electroweak sector of the Standard Model,

We determined the ratié’ /F. in QCD with N; = 2 + 1 flavors of sea quarks, based
on a series of lattice calculations with three differenti¢atspacings, large volumes and a
simulated pion mass reaching down to about 190 MeV [862k (fas

e We performed a chiral extrapolation of the RBC/UKQCD ladtdata of the strangeness

changing vector and scalar form factors and of the ratio efkidon and pion decay con-
stants within Chiral Perturbation Theory to two loops [143@Ek 7).
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e We reanalysed the KTeW ;3 data with a dispersive representation for the @ form
factors, scalar and vector. The influence of the choice o¥éwtor form factor parametri-
sation on the results for the scalar form factor was disclgs5] (task 7).

¢ We studied hadronic decays of the tau in exclusive chanmséig iResonance Chiral The-
ory: three-pion decay mode,th€ K= decay channel as well as — (7/K) v and
7 — nOr~ 7%, [150,151, 256] (task 7).

e We reconsidered the dispersive representatiomof— 77 and its application to analyze
the new experimental measurements by the Belle collalogiatd to deduce values of the
pion dipole and quadrupole polarizabilities and the relat@ral coupling constants [863]
(task 8).

As far as physics beyond the Standard Model is concerned:

e We proposed two applications of the production of correldde pairs at BESIII, based
on the angular information contained in subsequent- V'V decays, to help in the de-
termination of the CKM matrix angle and the identification of new physics CP-violating
effects [864] (task 16).

e We discussed different ways of extending the concept of MahiFlavour Violation for
leptoquarks, and discussed the most promising discovenyras in each case [865] (task
18).

e We analysed the recent Tevatron results on neutral mesomgnix combination with
other flavour observables within the CKMfitter statisticalmhework, showing evidence of
New Physics inAF = 2 transitions. We analysed the resulting constraints in aehod
independent parametrisation, within three different aces [521] (task 19).

Node No. 9: Switzerland (Universitit Bern [UBERN])

First Year: The research of the node addressed milestones no. 1,2,35,4nd 18, which
span the topics of all working groups. Experience with theram Decomposition Hybrid
Monte Carlo (DD-HMC) algorithm was extended over a wide &nfjparameter values [866,
867]. Lattices of sized8 x 243 and 64 x 323, with lattice spacings from 0.05 to 0.08 fm,
were simulated at sea-quark masses as light as 20-25 Meig & Wilson (and Wilson non-
perturbative improved) quark actions. Masses and pseatiwstonstants of the light mesons
were computed and a dependence on the light-quark mass wesly as predicted by chiral
perturbation theory was obtained (milestone 2 and 3).

In [8] a general method to perform the matching of chi#&l(2) x SU(2) to SU(3) x SU(3) at
two-loop order was developed and applied to the low energgtemts at ordeg*. This will be

of relevance for the lattice community (milestone 2).

An isospin breaking part in the decdy,., which was overlooked so far has been identified. It
brings theory andy., experiment performed by the NA48/2 collaboration at CERtd egree-
ment (milestone 1).
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The NA48/2 members of our node have: made an analysis of Hrgeth kaon data collected in
2003 and 2004; accumulated a lax@é10°) sample of K — ev events; performed R&D work
towards the realisation of an experiment to meagtite— 7 v at the SPS.

The NNLL matrix elements of the dipole operator in the— X,~ decay have been calculated.
This, combined with other calculations at NNLL precisioad Ito the first NNLL prediction
of the B — X,y branching ratio which increased the high sensitivity ofthbservable to
new physics significantly [659] (milestone 15). In [868] ttlgarm quark mass dependence of
the matrix element associated with the electromagnetioléipperator was calculated. This
was a missing ingredient for the NNLO branching ratio for— X,v. NNLO corrections to
the hard-scattering kernels entering the QCD factorimatoymula for B — K*v were also
computed [869], deriving complete results for the dipoleraporsO, andOg, and partial results
for O; valid in the larges, limit. Large perturbative logarithms in the hard-scatigrkernels
were identified and resummed using soft-collinear effedineory. (Milestone 14 and 15).

The physics case of a Super Flavour Factory has been discund29)].

The supersymmetric largewn 3 corrections toAM, ; and B, — p™p~ have been revisited
[870] (milestone 14), and a bound on minimal universal edin@ensions fronB — X~ derived
[871] (milestone 18). In [872] it has been pointed out tha pecision measurements of the
7 — bb pseudo observables imply that in models with minimal-flaviotation the sign of the
flavor-changingZ-penguin amplitude is identical to the one present in thedsted model.

The estimation of the rar&-decay matrix elements frorik,;3 experimental data is extended
beyond leading order in Chiral Perturbation Theory and theettainties on thé&{* — ntvw
and K; — 7% matrix elements are reduced by a factor of about 7 and 4, cteply, and
similarly for the direct CP-violating contribution t&;, — 7/ ¢~ [873] (milestone 14).

Second Year: The research of the node addressed milestones no. 1,212,63,14,15 which
span the topics of all working groups. In [869] the exclusae decay$3 — V'~ have been an-
alyzed. In particular the hard-scattering kernel®efandOg were calculated at NNLO, approx-
imations for theO; contribution were included and phenomenological consecggwere dis-
cussed. Virtual and Bremsstrahlung fermionic correctimnthe (O, Og)— interference which
contribute to the branching ratio fét — X,y at NNLL level were analyzed in [882].

Using the published KTeV samples&f, .; andk;, 3 decays, an analysis of the scalar and vector
form factors based on the dispersive parameterizatiorrienpeed. The correlations between the
two form factors are studied in detail [568, 783].

The evaluation of the radiative corrections to all fdur— 37 decays in the framework of NR
effective field theory has been finalized [883]. The code hesady be implemented by the
NA48/2 collaboration in their data analysis.

Supersymmetric extensions of the standard model with nahflavour violation (MFV) have
been studied. In [884] it has been shown that requiring MF¥nieugh to protect the proton
from decaying, without having to introduce the R-parity syatry. In [885] the running of these
models has been analyzed in detail and it has been showrhthMFEV parameters display a
guasi fixed-point behaviour.

The NA48/2 members of our node have completed the analyshed?003 data set of * —
nt~v, and have delivered a measurement of the branching ratidhadcoupling constant of
xPT.
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Third Year: The research of the node addressed milestones no. 1,218,6%,13,14,15, 18
which span the topics of all working groups.

In [886] an analysis off* — m*e*e~(y) decays based on a sample of 7253 candidates with 1%
background contamination has been presented. The bragncdtio in the full kinematic range
was measured, and the shape of the form factor determinedsgiljge CP violating asymmetry
of K+ and K~ decay widths was investigated, and a conservative uppérdim.1 x 10~2 at
90% CL was established.

In [887] we have analyzed isospin breaking correctionseathphase shifts extracted frofi. ,-
decay measurements and shown that these are very impartaet lavel of precision reached
by current experiments. Once these are taken into accdwnprevious discrepancy between
NA48/2 data onkK., decays and the prediction afr scattering lengths disappears. In [888]
we have worked out, for the coupling constants which occardeérp®, the dependence on the
strange quark mass at two-loop accuracy, completing aieeardrk on theO(p?) constants.

In [889] we derived analytic results for the high invariaréss region of the lepton pair in the
inclusive rare decayp — X, /*¢~. In particular, we calculated the two-loop matrix elements
associated with the operatOy, in this region, using the method of differential equationd the
method of regions. In [456] we published the first NNLO préidic for B~ — 7= 7°/p~p°.
Confronting our results with experimental data we foundrsgrsupport for QCD-factorization.
In [890] we studied the impact of NNLO corrections on partlacay rates ilB — X, /1,
transitions at leading order in tHe'm; expansion in the shape-function region. We found that
these corrections induce significant downward shifts incéretral values of these partial decay
rates, leading to an increase|bf,| by slightly less thari0%. Within the physics workshop on
SuperB, specific differences betweenlgb—! and a50 fb—! SuperB factory have been analyzed
[123]. Bounds on flavour-violating gluino and squark dedagge been derived from the present
flavour data [891].

Perhaps the clearest evidence for the breaking of chiralsstiny is provided by the condensation
of the low modes of the Dirac operator. As shown in [892], mapegctral observables are
renormalizable and thus provide new opportunities foritatale and quantitative studies of the
chiral regime of QCD in a field-theoretically solid framewoin [893] the low lying spectrum
of QCD in the delta-regime has been calculated in chiralupeation theory up to NNL order.
The spectrum has a simple form in terms of the pion decay anhBtand a combination of low
energy constants. The result should help a precise detatioinof these parameters to good
precision.

In [820] we have built a dispersive representation for themadized vector form factor and
performed a careful analysis of all the hadronic unceri@gntTher — Krv data from BaBar
and Belle have been used in this respect. In [112] a summatlyeo$tatus of quark flavour
physics on the theoretical and experimental sides has baee. dWithin the Kaon working
group we have reviewed the determination of the CKM matrémant|V,,| and the stringent
tests of the Standard Model which can be performed with kamayks.

In [497] the CP-violating phenomenology of the MSSM with Mival Flavor Violation (MFV)

in the lepton sector has been revisited and carefully apdlytn [894] a natural implementation
of Dirac neutrinos naturally without the extreme fine-tuproblems within the warped extra-
dimensional scenario proposed by Randall and Sundrum vegeoped. A generic parameter
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space where lepton sector constraints are naturally satiafithe few TeV scale, while simulta-
neously reproducing the observed lepton mass and mixingrpathas been found.
Fourth Year:

e Together with node 4 and external collaborators, the Swaske finished a project on the
(O7, Og)—interference contribution t& — X,y at NNLO in QCD [510]. The Swiss node
and node 4 (Karlsruhe) were also involved in the computaifddUSY-QCD corrections
to the gluino induced contribution to— sv. The results will be published within the next
few months.

e Possible correlations between low-energy flavour and piglebservables in supersym-
metric models have been explored: squarks can have largriftaolating decay modes
which are compatible with the present data from flavour pisy/f811].

e New observables in the exclusive deday— K*°/*¢~ in which any formfactor depen-
dence cancels out at leading order level [912,913]. Togetita several other nodes the
physics case of Super-B factory has been discussed [159].

e The decay; — 3w has been analyzed on the basis of a dispersive treatmentaiifhis
to extract a reliable estimate of the quark mass r@tioom the measurement of the decay
rate [172].

¢ Finite volume effects have been studied for heavy partidteshucleons or heavy mesons
[751], and for pions at finite lattice spacing for twistedss&CD [914].

e The gradient flow in non-abelian gauge theories has somerkairia and perhaps un-
expected properties [915]: in particular, it maps the fundatal gauge field to a smooth
renormalized field and may therefore be used to study thesei#s from short to long dis-
tances. Some new insight can be gained into the possiblegsafithe rapid slowing-down
of current QCD simulations when the lattice spacing is redy816].

e Global symmetries of the Yang-Mills theory on the latticesdndeen exploited to design
a new computational strategy for extracting glueball maissel matrix elements which
achieves an exponential reduction of the statistical evitbrrespect to standard technique.
The topological susceptibility for the SU(3) Yang-Millsabry is computed in the contin-
uum limit with a precison of about 2% by using the definitiortloé charge suggested by
Neuberger fermions for two values of the negative mass patem

e The first paper of the FLAVIAnet Lattice Averaging Group (FGA providing a review
of lattice results concerning low-energy particle physias been published just after the
end of the FLAVIAnet period. The paper condenses the agtafitmembers of several
different nodes and of more than two years of work and reptesme of the successes of
the network.
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Node No. 10: Austria (Universitat Wien [UNIWIEN)])

First Year. The research of the node was related to the topics of workiagps no. 1,2 and
4. The work of the Viennese group of this node addressed torles no. 1,2,7, and 8: In [917]
we have completed the analysis of meson resonance cordribub chiral low-energy constants
of orderp* by including all quark-antiquark bound states with orbé@abular momentun 1.

In [7] it was shown that the number of previously known termghie mesonic chiral Lagrangian
of orderp® in the two-flavour sector can be reduced by at least one frota 58 by providing an
explicit relation among the operators. The progress inrdeteng coupling constants of mesonic
chiral Lagrangians was reviewed in [918]. A discussion ofsn violating effects in the scalar
form factors ofK,; decays and a detailed numerical analysis of electromago@titributions to
K3 decays have nearly been completed. The papers of the Shoveranch of this node were
related to milestones no. 10,11,13,14 and 15: Motivatecbgnt experimental results on charm
physics, the implications of the updated constraints on pieysics in rare charm meson decays
have been investigated [919]. In [710] we have calculatedicloop corrections for the weak
decays ofB meson to positive and negative parity charmed mesons wattfiamework which
combines heavy quark and chiral symmetries. The impacteidtvest-lying positive parity
heavy mesons on the determination of the Isgur-Wise funstwas also investigated. A review
on D-meson physics was published in [920] and recently a PhBigloan the role of resonances
in heavy meson processes within the standard model and 849@id] was finished. Using
soft-collinear effective theory, all semi-inclusive hadic B — X M decays (an energetic light
mesonM recoils against an inclusive j&f) near the endpoint were desribed at leading order in
1/my, in [922]. The present status of the determination of urtitdriangle angles was reviewed
in [923, 924]. Possibilities of probing minimal flavour vation at the LHC were discussed
in [925].

Second Year:In the second year, the research of the node was related togios of working
groups no. 1,2,4,5.

The work of the Viennese group of this node addressed milestno. 1,2,7: Using chiral pertur-
bation theory, largeV. estimates for the determination of low-energy couplings dispersive
methods, we have discussed the standard model predictbonisef scalar form factors ok 3
decays [926]. Our analysis includes a discussion of isogpiating effects of strong and elec-
tromagnetic origin. The radiative corrections to All; modes to leading non-trivial order in
chiral effective field theory have been calculated [927]rkiry with a fully inclusive prescrip-
tion of real photon emission. New results for thg; modes were obtained and previous results
on the K.3 modes were updated, providing an important theoreticaltifigr the extraction of
the CKM matrix element/,, from K,;3 decays. A paper on the dispersive approach to chiral
perturbation theory has recently been completed [786] sé&meethods are presently applied in
an investigation of cusp effects i — 37 decays.

The papers of the Slovenian part of this node were relatedléstones no. 4,11,13,14,15,18,19:
The chiral corrections to the matrix elements of th& = 0 four-quark operators which are
relevant to the studies of the ratios of lifetimes of heagytl mesons as well as to the power
corrections to the inclusive semileptonic heavy-to-ligatays where determined in [586]. The
Dalitz plots of the decay®® — nK~ and B — 'K~ were investigated in [797], using the
combined heavy meson, large energy, and chiral Lagrangeories. Motivated by the possible
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sensitivity to the presence of new physicsin— D,7v decays, we have investigated the effects
of chiral corrections to the relevant (scalar) form fact8%]. The explicit chiral behaviour of
the computed chiral corrections can be used to guide fuaitieé computations in approaching
the physical regime for the light quark masses. In [928], r@str@int on the CKM quark mixing
parameterg and7 was obtained fronB — K*r. In [587] we investigate the Yukawa sector
for up-like quarks in Lee’s version of the littlest Higgs nedd We derive general quark mass
and mixing formulae and study leading order contributions tb non-zero light quark masses.
Relying on the unitarity of the generalized quark mixing rmxatve obtain corrections to the
CKM matrix elements. In this model, flavour changing neuttarents appear at the tree level.
Predictions forcp, D — p*p~ and thet — ¢(u)Z transitions are discussed. A detailed review
of the potential of a Super Flavour Factory (SFF) for seaabfenew physics was presented
in [929]. The SFF is envisioned to be a crucial tool for esséstudies of flavour physics in the
LHC era.

Third Year: The work of this node addressed milestones no. 1,2,7,814phnning the topics
of working groups 1,2,4,5.

Using more precise experimental data and improved knowleddow-energy constants, the
impact of isospin violation for extracting thewave nm scattering phase shifts frold — 7
decays has been re-analized [85]. The status of chiralibation theory in the meson sector
was reviewed in [930], with the main emphasis on recent dgveénts in pion pion scattering,
semileptonic decays and nonleptonic kaon decays. A caioito coveringPy, and Py (P =

7, K) decays to the extensive review on “Flavor Physics in therlQ8actor” [112] was written.
The dispersive approach to chiral perturbation theory wasied in an investigation of cusp
effects inK — 37 [817] and the; — 37 decay [816].

The chiral loop corrections to thB meson decay amplitudes to positive and negative parity
charmed mesons were calulated in [607]. It was found thaecbons due to states of opposite
parity are competitive with the contributions arising frégtnand» meson loops.

It was noticed recently that among many scenarios of newiphytsptoquarks might compensate
for the disagreement between lattice and experimentaltsefar the charmed strange meson
decay constant. The leptoquarks might also modify the flagbanging neutral current charm
decays. Studies related to this question were performe83f][and [608]. Using the most
general model independent Lagrangian, possible expetahsignals of new physics ih —
c(u)¢*¢~ FCNC top decays were investigated [631].

The observed mass pattern of scalar resonances helaW suggests a tetraquark assignement
over the conventionaly assignement for these states. This question was exploeeceirent lat-
tice study [932]. No indication for light tetraquarks at fien mass rangg44 MeV — 576 MeV
was found. This does, however, not exclude the possibilifinding tetraquarks in a simulation
with smaller pion masses or a different interpolator basis.

Fourth Year: The work of this node addressed milestones no. 1,2,5,7 1%panning the
topics of working groups 1,2,4,5.

The Vienna group has contributed to a global analysis [144@mtonic and semileptonic kaon
decay data, including all data of recent experiments. Thadyais, in conjunction with precise
lattice calculations of the hadronic matrix elements noailable, leads to a very precise deter-
mination ofV,,, and allows stringent tests of the Standard Model. Furthenbegs of this group
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have also contributed to a review article on physics witlKh®E-2 experiment at the upgraded
DA®NE [128].

Analytic approximations of chirabU(3) amplitudes for the extrapolation of lattice data to the
physical masses have been proposed in [936]. The methoatsalle determination of NNLO
low-energy constants in a controllable fashion. The apgragas tested with recent lattice data
for the ratioF / F, of meson decay constants.

A new algorithm for obtaining the effective continuum threkl in vacuum-to-boundstate cor-
relators was formulated in [937]. These correlators arebttgc objects for the calculation of
hadron form factors in the method of light-cone sum rules@DQThe application of the new al-
gorithm considerably enlarges the range of the momentumsfeawhere the form factor may be
extracted from the correlator. In [938] the extraction @& ground-state decay constant from the
two-point correlator in QCD and in potential models are camgd. The results suggest that in
QCD a Borel-parameter dependent threshold leads to a mi@klesand accurate determination
of bound-state characteristics by the method of sum ruléssd& methods were subsequently
applied to the determination of the decay constants of heaeydoscalar mesons from QCD
sum rules [939].

A large part of the studies performed by the Slovenian grdupis node was devoted to physics
beyond the Standard model: Lepton flavour violation in thespnce of a low-scale seesaw of
type 1+ 11l was studied in [630]. The importance of flavour effectsnodels where leptogenesis
proceeds via the decay of Majorana electroweak tripletsamasyzed in [940].

The measured forward-backward asymmetry intthproduction at the Tevatron might be ex-
plained by the additional exchange of a coloured weak sirgglalar which appears in some
grand unified theories. The phenomenological consquericegh a scenario were analyzed in
two recent publications [941, 942].

The contributions of non-standatdlil’ effective operators to the decay of an unpolarized top
quark into a bottom quark andl& gauge boson at next-to-leading order in QCD were discussed
in [943].

The viability of generic Higgless models at low energies wagstigated [653] imposing con-
straints from electroweak precision observables and mtyiteonstraints up to the TeV scale.
The analysis showed that a consistent picture can be obdtajnatroducing a single vector state
(with a mass below 1 TeV) and an axial state withm, < m4 < 1.4my .

Within the Standard Model, the tree-level contributiongite rare decay8* — n*vi, BT —
K*vy and Bt — K*Tvi were analyzed and compared to those occurringin — nvp,
DT — rtvvand D} — ntwp. It was found that the tree-level contributions account@®o,
12% and 14% of the totdb™ — ntvv, Bt — KTvvandB™ — K*tvw rates, respectively.

The Standard Model predicts highly suppressed flavour chgnueutral current processes of
the top quarkd{ — ¢V, V = Z,~, g), while new physics in many cases lifts this suppression.
The branching ratios of these rare decays mediated by eHdtavour changing neutral current
couplings at next-to-leading in QCD were calculated [9445]9including the effects due to
operator mixing.

A search for signals of weak annihilation in inclusiedecays was presented [946]. Both the
widths and the lepton energy moments, which are quite sengtobes, were considered. The
analysis of Cleo data showed no clear evidence of weak datidn and allowed to put bounds
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on their relevance in charmlegssemileptonic decays.

It was shown [947] that the ratios of tree and penguin amgidisiin B — K7 andB — pK
are 2 to 3 times larger than I8 — K. This allows for considerably larger CP asymmetries in
the former processes than the 10 % asymmetry measugdl in K 7.

The question whether the lightest scalar mesom@sid x contain a large tetraquark component
qqqq was investigated [948, 949]. A search for possible lightigark states with ¢ = 0++
and/ = 0, 2, 1/2, 3/2 was performed. Apart from the lowest scattering statestiaddl light
states in the inthé = 0 and/ = 1/2 channels were found, which can be interpreted as the
observed resonancesandx with a sizable tetraquark component.

In [950], the pion quark-wavefunctions in the Nambu-Joraihio model and in quenched lattice
QCD were examined. It turned out that the results agree kaahbrwell in all channels.

Node No. 11: Germany—North (Stiftung Deutsches Elektronei®synchrotron [DESY])

First Year: The research of the node has largely concentrated on wogkoups 4 and 5 with
influence on working groups 1,2,3. Work has been carriedorgach milestones no. 2—4, 7-9,
11, 14-18.

Open questions in D—meson semileptonic decays have beeusdexl and the necessary steps
needed to answer them have been identified [768]. The isaspiAU (3) breaking, as well and
electromagnetic interactions in the Chiral Perturbatidredry (ChPT) with the strange quark
have been extensively studied [953—-955] and very usefigdwes/on ChPT and hadronic atoms
have been published [780, 956, 957]. Moreover, we proposdfactive field theory framework
for the extraction of thes-wave K N scattering lengths from the simultaneous analysis of the
experimental data on kaonic hydrogen and kaonic deutenuguotsa. The determination of mass
and width of theA resonance from a computation of the energy spectrum in & fioiume by
means of lattice QCD has been explored.

In relation to many milestones, lattice gauge theory foatiah and methodology has to be
refined as a major activity. In particular ChPT includingite spacing effects has been stud-
ied [958-960], which is relevant for reaching milstones 2nrd an automation of perturbation
theory in the QCD-coupling on the lattice has been pursuéd][@ith a particular eye on the
determination oty (milestone 3). Domain wall fermions were investigated ydyatively [962]
and numerically [963]. The twisted mass formulation ofittQCD was investigated [538]
and applied to extract light quark masses and strong lowggreanstants in théV, = 2 the-
ory [14,15] (milestones 2,3). Also the determination|Bf;| from leptonic Kaon decay rates
was pursued (milestone 7). The non-perturbative renomai#n of four-fermion operators for
K-physics [964] and B-physics [965] provides a basis foufatdeterminations of B-factors in
the systems. In a preparation for many applications in Bspsy HQET on the lattice has been
developed and refined [412,965-970] and reviewed for ada@gamunity [971]. Work on the
non-perturbative renormalization [968] of spin-dependeravy quark potentials and the com-
putation of the bare potentials on the lattice [972] has ey input for WG3.

Second Year: The non-relativistic effective Lagrangian approach haanba&pplied to study of
K; — 3w andn — 37 decays [981]. The possibility of extractingr scattering lengths from
these decays has been investigated. The approach has biben éxtended to include electro-
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magnetic effects in the charged as well as neutral kaon d¢88&83]. The treatment of unstable
states and the extraction of phase shifts in lattice QCD heea studied by using effective field
theory methods in a finite volume [789, 790, 977]. Nucleookeon scattering at next-to-leading
order in chiral EFT is analysed on the lattice. Using the samathod, the properties of neutron
matter close to the unitarity limit are worked out [982, 983]

The twisted mass formulation of lattice QCD was applied ia3J7for the computation of the
light baryon masses and to charmed mesons [984], while ihtf&2 simulation and analysis
details of a prior publication [15] were given. In [985] neestllts concerning the spectrum of
QCD with one quark flavor were presented; a summary was givi86].

Variants of applying non-perturbative HQET on the latticegrecision B-physics have success-
fully been tested in quenched computations [298, 987, 9B8parations for their application
with two flavours of dynamical fermions have been carried[8898, 990]. The renormalization
and improvement of the light quark sector of the two flavoeotty was investigated [991, 992].
Lattice spacing effects in pion scattering have been iregdlud the chiral perturbation expansion
[993]. Wilson fermion simulations with “nHYP smearing” feween applied in the epsilon
regime [994] with a new reweighting technique to reach vemglquark masses [995].

Third Year: Using the maximally twisted mass formulation of lattice QG@became possible
to obtain a number of important simulation results withia Buropean Twisted Mass Collabo-
ration (ETMC). There have been results on the pion scagéeimgth [1020], a new proposal for
B-physics has been given [626], Meson masses and decayotsisould be determined [1021],
pseudoscalar decay constants of kaon and D-mesons haved®@uted [602], precise cal-
culations of low energy constants were obtained [1022],stiaéic-light meson spectrum was
computed [1023]. The eta’ meson was studied [1024] and sitimms with dynamical strange
and charm degrees of freedom have been started [113].

Various techniques for future high precision lattice flavphysics computations have been de-
veloped [834, 1025, 1026] and new fermion formulations Hasen investigated in perturbation
theory [1027,1028]. In particular the matching of Heavy Quaffective Theory and QCD has
been advanced in the theory with two dynamical flavours [34&] a new computation of the
decay rate foiD, into leptons has been initiated [1029, 1030]. Also the mgWRQCD formu-
lation for lattice computations of decays of hevay-lightsmes was investigated [1026, 1031].
Dynamical properties of the Hybrid Monte Carlo algorithnhiah is used for the Monte Carlo
Simulations of lattice gauge theories, were studied [1L0BRJn-perturbative determinations of
relativistic corrections to the inter-quark potentialrfrdattice QCD [1033] provide input for
working group 3.

The work of [1034,1035] opens a promising possibility foz thetermination of chiral perturba-
tion theory low energy constants (WG1/4).

The papers [1036, 1037] deal with the use of the effective fileéories to analyze the lattice
data [1036, 1037], in particular, the fourth-order ChPTcuakdtion (with explicitA degree of
freedom) of the finite-volume corrections to the spectrur®@@D in the channel with quantum
numbers of the\-resonance [1036]. Luscher approach has been genersdizled two-particle
elastic scattering and a method of calculatiigy scattering lengths in lattice QCD has been
suggested [1037]. Hadronic atoms, in particular kaoni¢etaum are studied in [898, 1038].
The cusp structure of the — 37 decay amplitude is investigated up to two loops in the non-
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relativistic effective field theory [1039] and also electragnetic corrections relevant for the
extraction of light quark mass ratios have been calculat8d(].

In Ref. [887], it is demonstrated that isospin-breakingections play an important role in the
extraction of the S-waver scattering lengths from the experimental dataGn decays.

The non-relativistic effective Lagrangian approach hasnbapplied to study the decay —
nrm, investigating the possibility to extract informationom andry threshold parameters [1041].
Isospin-breaking corrections to the pion—nucleon sdatielengths, both of strong and elec-
tromagnetic origin, are an essential ingredient in paldicto the extraction of these quantities
from pionic hydrogen; these have been calculated complaiehird order in the chiral expan-
sion [1042]. Also above threshold, these effects have bleewrsto remain moderate [1043].
Meson—baryon scattering lengths have been calculatedviariamt baryon chiral perturbation
theory to third order [1044]. The matching between the thaeel the two-flavor theory has been
performed for all dimension-two constants, and new lowrgnéheorems have been derived for
pion—hyperon scattering.

Fourth Year: We extracted low energy constants of the effective chirgraagian and derived
guantities, such as the light quark mass, with high pregjsising maximally twisted mass
fermions for two mass-degenerate quark flavours [132]. Ve @sur values of the lattice spac-
ing, spatial lattice extents ranging from 2.0 fm to 2.5 fm @séudo scalar masses in the range
280 MeV to 650 MeV and extrapolated to the continuum and itgimolume limits. First results
are also obtained with 2+1+1 dynamical quarks [154, 169]thlnused formulation of lattice
QCD, systematic effects due to isospin breaking were inyatstd with the help of the associ-
ated low energy effective theory [1087]. Also an alternativ extract low energy constants was
studied [1088] and seen to be feasible. It uses lattice sitiomls in the epsilon regime.

The non-perturbative improvement and renormalizationhef quark mass in @f-improved
lattice QCD is determined [366] and it is applied in a compredive test of HQET, a publication
which is presently being finished. In a series of papers [869,1082] a fully non-perturbative
treatment of HQET including /m corrections was carried out for the first time. This lattice
gauge theory computation is in the quenched approximatiotinke continuum limitis taken. The
quark mass [860], the spectrum [859] and fhedecay constant [1082] (including the excited
state) are computed with good precision. It turned out tiat {m, corrections are very small.
In the next couple of years, these techniques will be applieldding the effects of dynamical
fermions. Ref. [366] is an intermediate step and first rediolt physics observables have been
presented at this years lattice conference.

A chiral perturbation theory investigations estimatesgbark-disconnected diagrams contibut-
ing to the hadronic vacuum polarisation for the Muon g-2 [j08t will help to complement
lattice efforts, where the quark-disconnected contrdmdihave comparatively large statistical
errors.

An important source of uncertainties in lattice gauge th@mmputations is the autocorrelation
present in the “measurements” at different Monte-Carl@sritom the same Markov chain. The
associated critical slowing down of QCD simulations wadysed in detail [1032,1083] and an
improved error treatment was found.

The strong coupling at high energy scale is an importanttipguameter for many analysis
in flavour physics and QCD in general. Its determination flattice gauge theory through a
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recursive finite size technique is particularly clean andiypbative uncertainties can be reduced
to a minimum. The running of the coupling in the Schrodinfierctional scheme was non-
perturbatively computed with four massles quarks — a nuleston the way to the desired 5-
flavour coupling at the Z-scale, since the b-quark represgmsimall effect which can safely be
incorporated by perturbation theory.

The electric dipole form factors of neutron and proton haserbstudied in U(3) chiral perturba-
tion theory at next-to-leading order [1074]. In particularproved results for chiral extrapolation
of lattice results are discussed.

The Luscher formalism has been generalized to study thacatiin of the resonance matrix
elements on the lattice [1075]. In particular, assuming tha effective range expansion is
convergent in the resonance region, a procedure for thaatixin of the resonance pole position
on the complex plane is discussed. It is shown that, applggsgntially the same procedure in
the presence of the external field, it is possible to extiaetresonance formfactor at the zero
momentum transfer in a finite-volume. A high-accuracy dalfton of 7~—deuteron scattering
at threshold allows for the most precise determination f#t@pion—nucleon scattering lengths
from a combined analysis of pionic hydrogen and pionic dawte atoms [1076].

In [1077], a procedure for the extraction of the resonancarpaters on the lattice, alternative
to Luscher’s approach has been proposed. In particular,sihown that in the presence of an
isolated low-lying resonance the Euclidean two-point fiorcdisplays an universal behavior
characterized by the energy and width of the resonance.ggoestly, the latter can be extracted
directly from the fit of the measured two-point function attirn(not asymptotically large) times.
We have calculated radiative corrections to the flavor-ginneutral current proceds —
m¢+¢~ [1078]. The validity of the soft-photon approximation aslivess the necessity of addi-
tional phase space cuts for the electron—positron finastate discussed in detalil.

We use non-relativistic effective field theory to analyze #ffects of pion—pion final-state inter-
actions on the Dalitz plot parameterspf— 37 decays [1079]. For the slope parameter of the
neutral channel, we find = —0.025 £+ 0.005, in marginal agreement with experiment. We point
towards a possible inconsistency between neutral- andjetiathannel Dalitz plot parameters
as experimentally determined by KLOE.

The custodial Randall-Sundrum Model has been investigatdetail [1089,1091]. A systematic
factorization analysis has been performed for the— X,v photon spectrum in the endpoint
regionm;, — 2E, = O(Aqcp) [1090]. The determination df,, from B — X, /v decays has
been improved by including NNLO QCD corrections [890].

Members of the node participate in the Flavianet Latticeragang Group which is presently
finishing its first report.

1.2 Assessment of the milestone tasks

In our network proposal we have foreseen the following salesfbr the completion of the mile-
stone tasks shown in Tab. 4. By the time of the midterm revikevmilestone tasks no. 1,4,5,7
and 12-15 had been completed and a brief summary of the ponémg research achievements
can be found in our midterm report. Now, by the end of the ndtwall other milestones have
been reached as well. Often new scientific aspects not femdsgthe inception of the network
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Table 4. R AVIA net Schedule and Milestones [SoC=Start of Contract, m=months]

midterm
SoC 12 2+4 36 48 m Project Objectives

»1 ! »[2] Strong int. of light mesons
>4 »[3] QCD
»5 —— I Heavy-light mesons
> > 6] (9—2)u

> 7 »[8 »[9] Weak int. of light mesons
> »1§ Tests Beyond the SM
> ————f1§ New Physics models
> »[[9 Global CKM fits

have arised and were addressed by our research as well. hatfaive description of our re-
search in Sect. 1.1 we have put our published scientifictesub the context of the milestones.

2 Publications

The FLAVIA netmembers wrote the scientific papers listed below during tiieat funding

period of the network. Only papers which are published ifereed journal or submitted for
publication are listed with one exception: In the case oft6B8R and ER we also list unrefereed
papers. We list joint publications involving severalaviA net nodes in Sect. 3.8.

[1] J. A. Oller, L. Roca, and C. Schdmproved dispersion relations fory — 7%7°,
ar Xi v: 0708. 1659 [ hep-ph].

[2] J. A. Oller and L. RocaPseudoscalar meson masses in unitarized chiral pertushatieory
Eur. Phys. JA31 (2007) 534-536.

[3] J. A. Oller and L. RocaScalar radius of the pion and zeros in the form fac®hys. LettB651
(2007) 139-146,dr Xi v: 0704. 0039 [ hep- ph]].

[4] J. A. Oller, M. Verbeni, and J. Pradegeson - baryon effective chiral Lagrangian@{q?),
JHEP 09 (2006) 079 (Err.),liep- ph/ 0701096].

[5] L. S. Geng, E. Oset, L. Roca, and J. A. Olletues for the existence of twid; (1270)
resonancesPhys. RevD75 (2007) 014017,Hep- ph/ 0610217].

[6] J. A. Oller, J. Prades, and M. VerbeAispects of strangeness -1 meson baryon scattefing
Phys. JA31 (2007) 527-533,Hep- ph/ 0609065].



46 Final Report — Research Activity

[7] C. Haefeli, M. A. Ivanov, M. Schmid, and G. Eckén the mesonic Lagrangian of ordg? in
chiral SU(2) ar Xi v: 0705. 0576 [ hep- ph].

[8] J. Gasser, C. Haefeli, M. A. lvanov, and M. Schmiistegrating out strange quarks in ChPT
Phys. LettB652(2007) 21-26,4r Xi v: 0706. 0955 [ hep- ph] ].

[9] I. Rosell, J. J. Sanz-Cillero, and A. Piclhwards a determination of the chiral couplings at NLO
in 1/N¢: LY (1), JHEP01(2007) 039, hep- ph/ 0610290].

[10] J. Portoles, I. Rosell, and P. Ruiz-FemeManishing chiral couplings in the larg&%- resonance
theory, Phys. RevD75(2007) 114011,Hep- ph/ 0611375].

[11] J. Portoleslarge-N¢ estimate of the chiral low-energy constartigp- ph/ 0702179.

[12] F. Bernardoni and P. Hernandéinite-size scaling for the left-current correlator with
non-degenerate quark massas Xi v: 0707. 3887 [ hep-l at].

[13] L. Giusti and S. Neccdspontaneous chiral symmetry breaking in QCD: A finite-sizadirsy
study on the latticeJHEP 04 (2007) 090, hep-1 at/ 0702013].

[14] B. Blossieret. al, Light quark masses and pseudoscalar decay constants/ipm 2 lattice
QCD with twisted mass fermionar Xi v: 0709. 4574 [ hep-Il at].

[15] ETM Collaboration, P. Boucauek. al, Dynamical twisted mass fermions with light quarks
Phys. LettB650(2007) 304-311,Hep-| at/ 0701012].

[16] NPLQCD Collaboration, S. R. Bearat. al, Hyperon nucleon scattering from fully-dynamical
lattice QCD, Nucl. PhysA794 (2007) 62—72,liep- | at / 0612026].

[17] M. Golterman and E. Pallant§uenched penguins, the] = 1/2 rule, ande’ /e, POSLAT2006
(2006) 090, hep- | at / 0610005].

[18] P. HernandeZTowards a quantitative understanding of the = % rule, POSLAT2006 (2006)
012, hep-1at/0610129].

[19] L. Giustiet. al, On K — w7 amplitudes with a light charm quarlPhys. Rev. LetB8 (2007)
082003, hep- ph/ 0607220].

[20] V. Cirigliano and I. RosellThe Standard Model prediction fdig;f(), ar Xi v: 0707. 3439
[ hep- ph].

[21] V. Cirigliano and I. Rosellr/ K — ev branching ratios taO(e?p*) in Chiral Perturbation
Theory ar Xi v: 0707. 4464 [ hep- ph] .

[22] V. Mateu and J. Portolesprm factors in radiative pion decafur. Phys. JC52 (2007)
325-338, &r Xi v: 0706. 1039 [ hep- ph]].

[23] E. Gamiz, M. Jamin, A. Pich, J. Prades, and F. Schwalepretical progress on the,
determination from tau decayar Xi v: 0709. 0282 [ hep- ph].

[24] E. Gamiz, M. Jamin, A. Pich, J. Prades, and F. SchWidh] andm, from hadronic tau decays
Nucl. Phys. Proc. Suppl69(2007) 8589, tiep- ph/ 0612154].



47

[25] E. Gamiz, M. Jamin, A. Pich, J. Prades, and F. Schwidh, from strange hadronic tau data
hep- ph/ 0610246.

[26] A. Pich, Tau physics 2006: Summary and outlpblkicl. Phys. Proc. Suppl69(2007) 393-405,
[hep- ph/ 0702074].

[27] A. Pich, Theoretical overview on tau physjdat. J. Mod. PhysA21 (2006) 5652-5659,
[hep- ph/ 0609138].

[28] J. PortolesHadronic decays of the tau lepton: Theoretical outlodkicl. Phys. Proc. Suppl69
(2007) 3-15, iep- ph/ 0702132].

[29] M. Bonaet. al, SuperB: A high-luminosity asymmetrice~ super flavor factory. Conceptual
design reportar Xi v: 0709. 0451 [ hep- ex].

[30] M. Ciuchiniet. al, Soft SUSY breaking grand unification: Leptons vs quarks efiakor
playground Nucl. PhysB783(2007) 112-142 Hep- ph/ 0702144].

[31] F. J. Botella and M. NeboReparametrization Invariance, the controversial extiaetof o from
B — 7w and New Physigar Xi v: 0704. 0174 [ hep- ph].

[32] F. J. Botella, G. C. Branco, and M. Neb@# violation and limits on new physics including
recentB; measuremenidNucl. PhysB768(2007) 1-20, iep- ph/ 0608100].

[33] G. Rodrigo,PHOKHARA, the radiative return and ti{g — 2),, puzzle Nucl. Phys. Proc. Suppl.
169(2007) 271-276,Hep- ph/ 0701152].

[34] U. Aglietti et. al, Tevatron-for-LHC report: Higgshep- ph/ 0612172.

[35] U. Aglietti, R. Bonciani, G. Degrassi, and A. Vicir\nalytic results for virtual QCD corrections
to Higgs production and decayHEP 01 (2007) 021, hep- ph/ 0611266].

[36] R. Bonciani, G. Degrassi, and A. Vicirficalar particle contribution to Higgs production via
gluon fusion at NLQar Xi v: 0709. 4227 [ hep- ph] .

[37] O. Antufiano, J. H. Kuhn, and G. Rodrigimp quarks, axigluons and charge asymmetries at
hadron collidersar Xi v: 0709. 1652 [ hep- ph] .

[38] I. Dorsner, P. Fileviez-Pérez, and G. Rodri@m unification and nucleon decay in
supersymmetric grand unified theories based on SBBYs. LettB649(2007) 197-205,
[hep- ph/ 0610034].

[39] A. Pich,The Standard Model of Electroweak Interactipas Xi v: 0705. 4264 [ hep- ph] .
[40] J. PortolesAnalytical approaches to the calculation f)fo’f (0), hep- ph/ 0703093.

[41] S.R. Beanet. al, 7K scattering in full QCD with domain-wall valence quaykhys. RevD74
(2006) 114503,Hep- | at / 0607036].

[42] S. NeccoDetermining QCD Low-Energy Couplings from lattice simidas, PoS
LATTICE2007 (2007) 021,(0710. 2444].



48 Final Report — Research Activity

[43] G.Barenboim and O. Viveg\bout a (standard model) universe dominated by the rightenat
0806. 4389.

[44] L. Calibbi, J. Jones-Perez, and O. Vivesectric dipole moments from flavoured CP violation in
SUSY0804. 4620.

[45] M. Raidalet. al, Flavour physics of leptons and dipole momef®&01. 1826.

[46] G. Barenboim, P. Paradisi, O. Vives, E. Lunghi, and WddpLight charged Higgs at the
beginning of the LHC eraJHEP 04 (2008) 079, p712. 3559].

[47] A. Pich,Selected topics on tau physiéscta Phys. PolonB38 (2007) 3449-3458,
[0711. 0028].

[48] J. PortolesChiral Low-Energy Constants: Status and Prospgétsta Phys. PolonB38 (2007)
3459-3466,(0710. 4405].

[49] M. Nebot, J. F. Oliver, D. Palao, and A. SantamaHeyspects for the Zee-Babu Model at the
LHC and low energy experimenthys. RevD77 (2008) 093013,§711. 0483].

[50] P. Hernandeet. al, Determination of the\.S = 1 weak Hamiltonian in the SU(4) chiral limit
through topological zero-mode wave functipdsEP 05 (2008) 043, 0802. 3591].

[51] A. Pich,Tau Physics: Theory Overvie@806. 2793.

[52] ETM Collaboration, P. Boucauet. al, Dynamical Twisted Mass Fermions with Light Quarks:
Simulation and Analysis Detajl§803. 0224.

[53] A. V. Manohar and V. Matewispersion Relation Bounds for pi pi Scatterjfighys. RevD77
(2008) 094019,7801. 3222].

[54] V. Mateu,Universal Bounds for SU(3) Low Energy Constaithys. RevD77 (2008) 094020,
[0801. 3627].

[55] O. Cata and V. MateWovel patterns for vector mesons from the large-Nc liRlitys. RevD77
(2008) 116009,4801. 4374].

[56] M. Jamin and V. MateuQPE-RchiT matching at ordet,: hard gluonic corrections to
three-point Green functiondHEP 04 (2008) 040, p802. 2669].

[57] L.M.P.C.T. E. W. J. W. H. Hernandez, ®Veak low-energy couplings from topological
zero-mode wavefunctionBoSLAT2007 (2007) 356, &r Xi v: 0710. 5647 [ hep-lat]].

[58] e. a. Bandyopadhyay, APhysics at a future neutrino factory and superbeam fagcility
ar Xi v: 0710. 4947 [ hep-lat].

[59] L. Giustiet. al, Testing chiral effective theory with quenched lattice QGBEP 05 (2008) 024,
[0803. 2772].

[60] A. Pich, I. Rosell, and J. J. Sanz-Cillefegrm-factors and current correlators: chiral couplings
Lio(p) andCg7(p) at NLO in 1/N(C) JHEP07 (2008) 014, 0803. 1567].



49

[61] C. Haefeli, M. A. lvanov, and M. SchmidElectromagnetic low-energy constants in GHgr.
Phys. JC53(2008) 549-557,4710. 5432].

[62] J. Oller and L. Rocamproved dispersion relations fory — 7°7°, ar Xi v: 0708. 1659
[ hep- ph].

[63] J. A. Oller and L. Rocalwo photons intar’7%, ar Xi v: 0804. 0309 [ hep- ph] .

[64] J. Oller and L. RocaRseudoscalar meson masses in unitarized chiral pertushatieory
ar Xi v: hep- ph/ 0608290.

[65] M. Albaladejo and J. Olleidentification of a scalar gluebalar Xi v: 0801. 4929
[ hep-ph].

[66] G. Rodrigo,Axigluon signatures at hadron collide®oSRADCOROQ7 (2008) 010,
[0803. 2992].

[67] G. Rodrigo, S. Catani, T. Gleisberg, F. Krauss, and.JM@iter, From multileg loops to trees
(by-passing Feynman’s Tree Theore@807. 0531.

[68] S. Catani, T. Gleisberg, F. Krauss, G. Rodrigo, and.JM@ter, From loops to trees by-passing
Feynman’s theoren®804. 3170.

[69] P. Fileviez Peréz, H. Iminniyaz, and G. Rodrigypton Stability, Dark Matter and Light Color
Octet Scalars in Adjoint SU(5) UnificatipPhys. RevD78 (2008) 015013,3803. 4156].

[70] J.-P. Aguilar, D. Greynat, and E. De Rafadiion Anomaly from Lepton Vacuum Polarization
and The Mellin—Barnes Representatiéthys. RevD77 (2008) 093010,7802. 2618].

[71] A. Deuzeman, M. P. Lombardo, and E. Pallafitbe physics of eight flavoy8804. 2905.
[72] K. Brakke and E. Pallanté/ajorana neutrinos from warped extra dimensip8806. 3555.

[73] M. Jamin, A. Pich, and J. Portoléa/hat can be learned from the Belle spectrum for the decay
7~ — v, Kgn~, Phys. LettB664(2008) 78-83,(0803. 1786].

[74] E. Arganda, M. J. Herrero, and J. Portolespton flavour violating semileptonic tau decays in
constrained MSSM-seesaw scenariisEP 06 (2008) 079, P803. 2039].

[75] BABAR Collaboration, B. Auberét. al, Improved measurement of the CKM angle gamma in
BT — D*K*¥ decays with a Dalitz plot analysis of D decaysi§r*n~ and K2 K"K,
0804. 2089.

[76] BABAR Collaboration, B. Aubergt. al, Measurement of CP observablesiimt — D%PK—
decaysPhys. RevD77(2008) 111102,3802. 4052].

[77] BABAR Collaboration, B. Auberét. al, Measurement of Ratios of Branching Fractions and
CP- Violating Asymmetries & — D*K Decays0807. 2408.

[78] BABAR Collaboration, B. Auberét. al, Measurement ab® — D Mixing using the Ratio of
Lifetimes for the Decay®® — K7+, K- K+ andr—x*,0712. 2249.



50 Final Report — Research Activity

[79] BABAR Collaboration, B. Auberét. al, Search for CP Violation in the Decay3’? — K~ K+
andD? — 7~ 7+, Phys. Rev. Lettl00(2008) 061803,3709. 2715].

[80] BABAR Collaboration, B. Auberét. al, Measurements of Partial Branching Fractions for
B — X,{v and Determination ofV,,;|, Phys. Rev. LettLl00(2008) 171802,J708. 3702].

[81] BABAR Collaboration, B. Auberét. al, Measurement of the¢? dependence of the hadronic
form factor inD® — K~e*v, decaysPhys. RevD76 (2007) 052005,ep- ex/ 0607077].

[82] M. Gonzalez-Alonso, A. Pich, and J. PradBgtermination of the Chiral Couplings;y and Cg?
from Semileptonic Tau DecayRhys. RevD78 (2008) 116012,§810. 0760].

[83] M. Gonzalez-Alonso, A. Pich, and J. Prad€s$jral low-energy constants, and Cg7 from
hadronic tau decays\Nucl. Phys. Proc. Suppl.86 (2009) 171-174,J810. 2459].

[84] M. Gonzalez-Alonso, A. Pich, and J. Pradesym hadronic tau decays to the chiral couplings
Lyp andCg7, Nucl. Phys. Proc. Suppl.89(2009) 90-95,(812. 1943].

[85] V. Cirigliano, G. Ecker, and A. PiclReanalysis of pion pion phase shifts frétn— 77 decays
Phys. LettB679(2009) 445-448,J907. 1451].

[86] A. Pich and P. TuzonYukawa Alignment in the Two-Higgs-Doublet Mqd)08. 1554.

[87] I. Rosell, P. Ruiz-Femenia, and J. J. Sanz-Cill&esonance saturation of the chiral couplings at
NLO in 1/Ng Phys. RevD79(2009) 076009,3903. 2440].

[88] I. Rosell,Resonance saturation at next-to-leading ordd305. 4299.

[89] V. Cirigliano, M. Gonzalez-Alonso, and J. Jenki@&mileptonic decays of light quarks beyond
the Standard ModeD908. 1754.

[90] M. B. Gavela, T. Hambye, D. Hernandez, and P. Hernandiimal Flavour Seesaw Models
JHEPQ9 (2009) 038, 0906. 1461].

[91] S. Kaneko, J. Sato, T. Shimomura, O. Vives, and M. Yarkardeasuring Lepton Flavour
Violation at LHC with Long-Lived Slepton in the Coannihitett Region Phys. RevD78 (2008)
116013, p811. 0703].

[92] M. J. Herrero, J. Portolés, and A. M. Rodriguez-S@x;Sensitivity to the Higgs Sector of
SUSY-Seesaw Models in the Lepton Flavour Violating 1 f0(980) decay Phys. RevD80
(2009) 015023,3903. 5151].

[93] I. Bierenbaum, J. Blumlein, and S. Kleiklellin Moments of thé)(a?) Heavy Flavor
Contributions to unpolarized Deep-Inelastic Scattering)@ > m?2 and Anomalous
DimensionsNucl. PhysB820(2009) 417-482,J904. 3563].

[94] 1. Bierenbaum, J. Blumlein, and S. Kleifihe Gluonic Operator Matrix Elements é)t(ag) for
DIS Heavy Flavor ProductiarPhys. LettB672(2009) 401-406,J901. 0669].

[95] I. Bierenbaum, J. Blumlein, and S. Kleikloments of the 3—loop corrections to the heavy flavor
contribution toF;(z, Q2) for Q2 > m2, 0907. 2615.



51

[96] I. Bierenbaum, J. Blumlein, and S. KleiHgavy flavor operator matrix elements@fa?), PoS
CONFINEMENTS (2008) 185, 0812. 2427].

[97] T. Feldmann, M. Jung, and T. Mann8equential Flavour Symmetry Breakiithys. RevD80
(2009) 033003,0906. 1523].

[98] M. Jung and T. Mannelzeneral Analysis of U-Spin Breaking in B Deca9807. 0117.

[99] M. Jung,ls there a non-standard-model contribution in non-leptomito s decays?
0910. 1521.

[100] M. Jung and T. ManneModel-independent analysis of U-spin breaking in nondajit
B-decaysin International Workshop on Effective Field Theories: frdma pion to the upsilon
p. POS(EFT09)003, 2009.

[101] M. Jung. PhD thesis, Universitat Siegen, 2009. Bhieldl in OPUS Siegen:
http://dokumentix.ub.uni-siegen.de/opus/volltext&/2/392/.

[102] L. Calibbiet. al, SU(3) Flavour Symmetries and CP Violatji@®09. 2501.
[103] P. Hernandeutlook: TheoryJ. Phys. Conf. Set.36(2008) 022056.

[104] A. Filipuzzi and G. IsidoriViolations of lepton-flavour universality iR— > [v decays: a
model-independent analysi3906. 3024.

[105] V. Cirigliano, R. Kitano, Y. Okada, and P. Tuzd@n the model discriminating power pf— e
conversion in nucleiPhys. RevD80 (2009) 013002,7J904. 0957].

[106] J. PortolésAnalysis ofr — K mv, Belle data in a chiral frameworkNucl. Phys. Proc. Suppl.
186(2009) 179-182,4810. 0639].

[107] M. Herrero, J. Portolés, and A. Rodriguez-Sancisensitivity to the Higgs sector of
SUSY-seesaw models via LFV tau dec@g99. 0724.

[108] E. Arganda, M. Herrero, J. Portolés, A. Rodriguen®®ez, and A. M. Teixeird,epton Flavour
Violation in charged leptons within SUSY- sees@®/12. 2692.

[109] E. Arganda, M. J. Herrero, J. Portolés, A. Rodrig&amichez, and A. M. TeixeirdFV in
semileptonicr decays angls — e conversion in nuclei in SUSY-seesaMP Conf. Proc.1078
(2009) 335-337,J810. 0163].

[110] A. Pich,Recent Progress on Tau Lepton Physiscl. Phys. Proc. Suppl.86 (2009) 187-192,
[0811. 1347].

[111] A. Pich,Low-Energy Constants from Resonance Chiral TheBoSCONFINEMENTS8 (2008)
026, 0812. 2631].

[112] M. Antonelli et. al, Flavor Physics in the Quark Sectd@907. 5386.

[113] ETM Collaboration, R. Baroet. al, Status of ETMC simulations with; = 2 + 1 + 1 twisted
mass fermionsPoSLATTICE2008 (2008) 094, 0810. 3807].



52 Final Report — Research Activity

[114] P. Dimopoulost. al, K-meson vector and tensor decay constants and BK-pararfieterNf=2
tmQCD, POSLATTICE2008 (2008) 271,(0810. 2443].

[115] A. Aparici, K. Kim, A. Santamaria, and J. Wudkaight-handed neutrino magnetic moments
Phys. RevD80(2009) 013010,4J904. 3244].

[116] F. J. Botella, G. C. Branco, and M. Neb8tnall violations of 3 x 3 unitarity, the phase in BO(S) -
anti-BO(S) mixing and visible-t ¢ Z decays at the LHQ. Phys. Conf. Set71(2009) 012058.

[117] A. Lacour, J. A. Oller, and U. G. Meissn@&tpn-perturbative methods for a chiral effective field
theory of finite density nuclear systeri906. 2349.

[118] L. Alvarez-Ruso, J. A. Oller, and J. M. Alarcodn the¢(1020) f,(980) S-wave scattering and
the Y(2175) resonanchys. RevD80 (2009) 054011,3906. 0222].

[119] J. A. Oller, A. Lacour, and U. G. Meissn&hiral Effective Field Theory for Nuclear Matter with
long- and short-range Multi-Nucleon Interactiqrd902. 1986.

[120] I. Rosell,Current correlators and form factors in the resonance regiducl. Phys. Proc. Suppl.
186(2009) 145-148,0J810. 3592].

[121] BaBar Collaboration, F. Martinez-Vidalnitarity triangles at BaBarNucl. Phys. Proc. Suppl.
187(2009) 13-20.

[122] A. OyangurenCharm decays at BaBad. Phys. Conf. Set10(2008) 052043.

[123] D. G. Hitlin et. al, Proceedings of SuperB Workshop 6: New Physics at the Supeor-|
Factory, 0810. 1312.

[124] BABAR Collaboration, B. Aubereét. al, Search forh — u transitions inB° — D°K*0 decays
Phys. RevD80(2009) 031102,4904. 2112].

[125] BABAR Collaboration, B. Auberet. al, Measurement of Time-Dependent CP Asymmetry in
BY— > ¢eK )0 Decays Phys. RevD79 (2009) 072009,(902. 1708].

[126] A. Pich,«a, determination from Tau Decays: Theoretical StaasXi v: 1001. 0389.

[127] J. Bernabeet. al, EURONU WP6 2009 yearly report: Update of the physics paéofiNufact,
superbeams and betabeart905. 3146.

[128] G. Amelino-Camelia, F. Archilli, D. Babusci, D. Bado®. Bencivennigt. al, Physics with the
KLOE-2 experiment at the upgraded PNE, Eur.Phys.JC68(2010) 619-681,
[ar Xi v: 1003. 3868].

[129] O. CataPack approximants and the prediction of non-perturbative paegers in particle
physicsar Xi v: 1009. 3117.

[130] J. F. Kamenik, O. Cata, and G. IsiddBignatures of heavy vectors in Higgsless mqde&d$
EPS-HEP2009(2009) 266.

[131] O. CataRelations between vacuum condensates and low energy pararfrem a rational
approach Phys.RevD81 (2010) 054011,4r Xi v: 0911. 4736].



53

[132] ETM Collaboration Collaboration, R. Baroet. al, Light Meson Physics from Maximally
Twisted Mass Lattice QCIIJHEP 1008(2010) 097, &r Xi v: 0911. 5061].

[133] M. Gonzalez-Alonso, A. Pich, and J. Pradesality violation in QCD Sum Rules with the LR
correlator, ar Xi v: 1010. 1219.

[134] M. Gonzalez-Alonso, A. Pich, and J. Pradesiched weights and Duality Violation in QCD Sum
Rules: a critical analysisPhys.RevD82 (2010) 014019,dr Xi v: 1004. 4987].

[135] M. Gonzéalez-Alonso, A. Pich, and J. Pradés/ation of Quark-Hadron Duality and Spectral
Chiral Moments in QCDPhys.RevD81 (2010) 074007,dr Xi v: 1001. 2269].

[136] P. TuzbnFlavour constraints on the Aligned Two-Higgs-Doublet Maated CP violation
ar Xi v: 1010. 0955.

[137] M. Jung, A. Pich, and P. Tuz6@harged-Higgs phenomenology in the Aligned two-Higgs-
doublet model1006. 0470.

[138] P. Tuzbn and A. PichThe Aligned two-Higgs Doublet modalr Xi v: 1001. 0293.
[139] G. Rodrigo and P. Ferrari@harge asymmetry: a theory appraisalD07. 4328.
[140] P. Ferrario and G. Rodrig€harge asymmetry of top quarks006. 5593.

[141] I. Bierenbaum, S. Catani, P. Draggiotis, and G. RaiigTree-Loop Duality Relation at Two
Loops and Beyond 007. 0194.

[142] S. Actiset. al, Quest for precision in hadronic cross sections at low eneldgnte Carlo tools
vs. experimental datd&ur. Phys. JC66 (2010) 585-686,J912. 0749].

[143] P. Fileviez Perez, H. Iminniyaz, G. Rodrigo, and Snapr,Gauge Mediated SUSY Breaking via
SeesawPhys. RevD81(2010) 095013,7911. 1360].

[144] M. Antonelli, V. Cirigliano, G. Isidori, F. Mescia, MMoulson,et. al, An Evaluation ofV,,| and
precise tests of the Standard Model from world data on léptand semileptonic kaon decays
Eur. Phys. J. G2010) far Xi v: 1005. 2323].

[145] E. PassemaRrecision SM calculations and theoretical interests belthe SM ink;; and K3
decaysPoSKAONO9 (2009) 024, &r Xi v: 1003. 4696].

[146] KTeV collaboration Collaboration, E. Abouzaidt. al, Dispersive analysis ak,3 and K3
scalar and vector form factors using KTeV daedys.RevD81 (2010) 052001,
[ar Xi v: 0912. 1291].

[147] V. Bernard and E. Passem@hiral Extrapolation of the Strangeness Changifigr Form
Factor, JHEP 1004(2010) 001, &r Xi v: 0912. 3792].

[148] L. Cappiello, O. Cata, and G. D’Ambrosimproving the hadronic light by light contribution to
the (g — 2),, with holographic models of QCar Xi v: 1009. 1161.

[149] L. Cappiello, O. Cata, and G. D’AmbrosiAntisymmetric tensors in holographic approaches to
QCD, ar Xi v: 1004. 2497.



54 Final Report — Research Activity

[150] D. Gomez-Dumm, P. Roig, A. Pich, and J. Portotés; mrrv.- decays and the; (1260)
off-shell width revisitedPhys.LettB685(2010) 158-164,dr Xi v: 0911. 4436].

[151] D. Gomez-Dumm, P. Roig, A. Pich, and J. Portoldadron structure inr — K K7v, decays
Phys.RevD81 (2010) 034031,4r Xi v: 0911. 2640].

[152] F. Bernardoni, P. Hernandez, N. Garron, S. Necco,@rfdenaProbing the chiral regime of
Np = 2 QCD with mixed actionsL008. 1870.

[153] F. Bernardoni, P. Hernandez, N. Garron, S. Necco,@rfdenaMixed action computations on
fine dynamical lattice90911. 3756.

[154] R. Baron, P. Boucaud, J. Carbonell, A. Deuzeman, Vcbyet. al, Light hadrons from lattice
QCD with light (u,d), strange and charm dynamical quatkdEP 1006(2010) 111,
[ar Xi v: 1004. 5284].

[155] ETM Collaboration, M. Constantinoet. al, BK-parameter from Nf = 2 twisted mass lattice
QCD, 1009. 5606.

[156] A. Kadosh and E. Pallantén A, flavor model for quarks and leptons in warped geometry
JHEP1008(2010) 115, &r Xi v: 1004. 0321].

[157] A. Pich, (ed.), J. Portolés, (ed. ), and G. Rodrigd, jeEffective field theories: From the pion to
the upsilon. Proceedings, International Workshop, EFMafencia, Spain, February 2-6, 2009
Prepared for International Workshop on Effective Field driess: From the Pion to the Upsilon
(EFT 09), Valencia, Spain, 2-6 Feb 2009.

[158] T. Aushewet. al, Physics at Super B Factarg002. 5012.
[159] SuperB Collaboration, B. O’Leart. al, SuperB Progress Reports — Physit808. 1541.

[160] KLOE Collaboration, A. Di Domenicet. al, CPT symmetry and quantum mechanics tests in
the neutral kaon system at KLOEound. Phys40 (2010) 852—-866.

[161] KLOE Collaboration, F. Ambrosinet. al, Measurement of (ete~ — 77~ ) from threshold
to 0.85GeV? using Initial State Radiation with the KLOE detect@006. 5313.

[162] KLOE Collaboration, F. Ambrosinet. al, Measurement of the — 37° slope parametet
with the KLOE detectqPhys. LettB694(2010) 16-21,1004. 1319].

[163] KLOE Collaboration, S. E. Mulleet. al, Measurement of the pion form factor fof2_ between
0.1 and0.85GeV 2 with the KLOE detectqr0912. 2205.

[164] V. K. Magas, J. Yamagata-Sekihara, S. Hirenzaki, EetCend A. Ramos?Proton emission off
nuclei induced by kaons in flighthys. Rev\C81 (2010) 024609,7911. 3614].

[165] R. Baronet. al, First results of ETMC simulations with Nf=2+1+1 maximallyisted mass
fermions POSLAT2009 (2009) 104, 0911. 5244].

[166] ETM Collaboration, B. Blossieet. al, Ghost-gluon coupling, power corrections angs from
twisted-mass lattice QCD &Yy = 2, Phys. RevD82 (2010) 034510,1005. 5290].



55

[167] ETM Collaboration Collaboration, R. Baroet. al, Kaon and D meson masses withy =
2+1+1 twisted mass lattice QCar Xi v: 1009. 2074. * Temporary entry *.

[168] ETM Collaboration, B. Blossieet. al, Quark masses witlV; = 2 twisted mass lattice QCD
1011. 1862.

[169] European Twisted MassCollaboration, R. Baroet. al, Computing K and D meson masses
with Ny = 2 + 1 + 1 twisted mass lattice QC1005. 2042.

[170] ETM Collaboration, M. Constantinoet. al, Non-perturbative renormalization of quark bilinear
operators with\V; =2 (tmQCD) Wilson fermions and the tree- level improved gag®n,
JHEPO08 (2010) 068, 1004. 1115].

[171] ETM Collaboration, V. Bertonet. al, Kaon oscillations in the Standard Model and Beyond
using N =2 dynamical quarksPoSLAT2009 (2009) 258, 0910. 4838].

[172] G. Colangelo, S. Lanz, and E. PasserAdxlew Dispersive Analysis of eta—¢, 3@®10. 0765.

[173] S. Friot and D. Greynabon-perturbative asymptotic improvement of perturbatioeory and
Mellin-Barnes representatio9907. 5593.

[174] J. M. Flynn and J. Nieve$V,,;| from exclusive semileptonié8 — 7 decays revisitedPhys. Rev.
D76 (2007) 031302,dr Xi v: 0705. 3553 [ hep- ph] ].

[175] J. M. Flynn and J. NievesV,;| from exclusive semileptoni8 — 7 decaysPhys. LettB649
(2007) 269-274 Hep- ph/ 0703284].

[176] J. Mondejar and A. Pined&onstraints on Regge models from perturbation theory
ar Xi v: 0704. 1417 [ hep-ph].

[177] P. Masjuan and S. Peri&,rational approach to resonance saturation in large-QCD, JHEP
05(2007) 040, &r Xi v: 0704. 1247 [ hep- ph] ].

[178] E. Lunghi and J. Matiagjuge right-handed current effects B — K*(K )Tl in
supersymmetnydHEP 04 (2007) 058, hep- ph/ 0612166].

[179] S.Baek, D. London, J. Matias, and J. Vir®, — K+ K~ and B, — K'K0 decays within
supersymmetndHEP 12 (2006) 019, hep- ph/ 0610109].

[180] S. Descotes-Genon, J. Matias, and J. Vifenguin-mediated; ; — V'V decays and the
B, — B, mixing anglear Xi v: 0705. 0477 [ hep- ph].

[181] N. Brambilla, X. Garcia i Tormo, J. Soto, and A. Vaiiextraction ofa, from radiativeY (15)
decaysPhys. RevD75(2007) 074014,Hep- ph/ 0702079].

[182] J. Mondejar and J. Sot@he nucleon-nucleon potential beyond the static approtanaEur.
Phys. JA32 (2007) 77-85,fiucl -t h/ 0612051].

[183] C. Chumillas, G. Garbarino, A. Parreno, and A. Rani@gm-pion-exchange in the non-mesonic
weak decay of lambda- hypernuglar Xi v: 0705. 0231 [ nucl -th].



56 Final Report — Research Activity

[184] C. Chumillas, A. Parreno, and A. Ramd$iedn — nn transition in finite nucleiNucl. Phys.
A791(2007) 329-341,fucl -t h/ 0703002].

[185] J. Prades, E. Gamiz, and |. Scime@harged kaonk+ — 37 CP violating asymmetries vs
¢ /ex, Nucl. Phys. Proc. Suppl64(2007) 79-82,liep- ph/ 0509346].

[186] E. Gamiz, J. Prades, and |. Scimetidi,— 3 final state interactions at NLO in CHPT and
Cabibbo’s proposal to measurg — ao, Eur. Phys. JC50(2007) 405422,
[hep- ph/ 0602023].

[187] R. Escribano and J. Nad@n the gluon content of thgandr’ mesonsJHEP 05 (2007) 006,
[hep- ph/ 0703187].

[188] BABAR Collaboration, B. Aubereét. al, Search for DO - anti-DO mixing using doubly flavor
tagged semileptonic decay modesys. RevD76 (2007) 014018,dr Xi v: 0705. 0704
[ hep-ex]].

[189] BABAR Collaboration, B. Auberét. al, Search for the rare decai — 7/ /¢~, Phys. Rev. Lett.
99 (2007) 051801,Hep- ex/ 0703018].

[190] BABAR Collaboration, B. Auberét. al, Evidence for DO - anti-DO mixind?hys. Rev. Let®8
(2007) 211802,Hjep- ex/ 0703020].

[191] BABAR Collaboration, B. Auberét. al, Branching fraction measurements Bf- — p*,
B? — pY, and B® — w~, Phys. Rev. LetB8 (2007) 151802,jep- ex/ 0612017].

[192] BABAR Collaboration, B. Aubereét. al, InclusiveA. production ine™ e~ annihilations at
s1/2 = 10.54 GeV and inY (45) decaysPhys. RevD75(2007) 012003,ljep- ex/ 0609004].

[193] BABAR Collaboration, B. Auberét. al, Theete™ — KK ntn—, KT K770 and
K+K~ K™K~ Cross Sections Measured with Initial-State Radiati®hys. RevD76 (2007)
012008, &r Xi v: 0704. 0630 [ hep-ex]].

[194] J. M. Flynn and J. Nieve§emileptonic bc to cc baryon decay and heavy quark spin symnme
Phys. RevD76 (2007) 017502,dr Xi v: 0706. 2805 [ hep- ph] ].

[195] J. M. Flynn and J. Nieveglastic s-wave Br, D 7, D K and K= scattering from lattice
calculations of scalar form factors in semileptonic decd@fsys. RevD75 (2007) 074024,
[hep- ph/ 0703047].

[196] N. Brambilla, X. Garcia i Tormo, J. Soto, and A. Vaiithe logarithmic contribution to the QCD
static energy at NNNNL@Phys. LettB647(2007) 185, hep- ph/ 0610143].

[197] J. Bijnens and J. PradeRhe hadronic light-by-light contribution to the muon andmes
magnetic moment: Where do we stanidd. Phys. LettA22 (2007) 767-782,
[hep- ph/ 0702170].

[198] J. Bijnens and J. PradeStatus of the hadronic light-by-light contribution to theiom
anomalous magnetic momehep- ph/ 0701240.



57

[199] J. Bernabeu and J. Prad&beos — v gamma Width from Nucleon Electromagnetic
Polarizabilities Phys. Rev. Lettl00(2008) 241804,7J802. 1830].

[200] J. Pradediadronic Light-by-Light Contribution to Muon — 2: Status and Prospects
0806. 2250.

[201] D. Nevado and A. Pined&prward virtual Compton scattering and the Lamb shift inrahi
perturbation theoryPhys. RevC77 (2008) 035202,3712. 1294].

[202] J. Mondejar and A. Pineda/N,. and1/n preasymptotic corrections to Current-Current
correlators 0803. 3625.

[203] J. Mondejar and A. PinedBreakdown of the operator product expansion in the 't Hoadtlei
0807. 0011.

[204] W. Detmoldet. al, Multi-Pion States in Lattice QCD and the Charged-Pion Caorsige
0803. 2728.

[205] NPLQCD Collaboration, S. R. Bearet. al, The K" K+ Scattering Length from Lattice QGCD
Phys. RevD77(2008) 094507,3709. 1169].

[206] S.R.Beanet. al, Precise Determination of the = 2x7 Scattering Length from Mixed-Action
Lattice QCDO Phys. RevD77 (2008) 014505,0706. 3026].

[207] A. Deandrea, A. Nehme, and P. Talavekajote on the determination of light quark mass
splitting, 0803. 2956.

[208] M. Beneke and M. Jamimy; and ther hadronic width: fixed-order, contour-improved and
higher-order perturbation theory0806. 3156.

[209] A. Datta, D. London, J. Matias, M. Nagashima, and A.r8agan,Final-state Polarization inB;
Decays0802. 0897.

[210] J. MatiasExtracting theB,-B, mixing angle fromB — V'V decays and comments on the
puzzlingB — K*ITl~ decay0807. 2579.

[211] U. Egede, T. Hurth, J. Matias, M. Ramon, and W. RebBley observables in the decay mode
B — K*°*~,0807. 2589.

[212] R. Escribanols 7’ partially made of gluonium?712. 1814.

[213] R. EscribanoUpdate ofn-n" mixing from.J /1) — V P decaysAIP Conf. Proc.1030(2008)
368-373,0802. 3909].

[214] J. Soto and J. Tarru$aking dibaryon fields seriousl®712. 3404.

[215] M. A. Escobedo and J. Sotdon-relativistic bound states at finite temperature (e thydrogen
atom 0804. 0691.

[216] H. Toki, C. Garcia-Recio, and J. Nievé¥oton induced Lambda(1520) production and the role
of the K* exchangePhys. RevD77 (2008) 034001,(3711. 3536].



58 Final Report — Research Activity

[217] O. Cata, M. Golterman, and S. Petifyraveling duality violations in hadronic tau decayzhys.
Rev.D77(2008) 093006,3803. 0246].

[218] P. Masjuan and S. Peri&,rational approximation to and it® (p%) low- energy constanPhys.
Lett. B663(2008) 61-65,(0801. 3558].

[219] D. R. Boito, R. Escribano, and M. JamDispersive representation of tiH€r vector form factor
and fits tor — Knv, and K 3 data POSEFTO09 (2009) 064, 0904. 0425].

[220] D. R. Boito and R. Escribandy 7 form factors and final state interactions in™ — K77+
decaysPhys. RevD80(2009) 054007,§J907. 0189].

[221] O. Cata, M. Golterman, and S. Pe@)ntribution from Duality Violations to the theoretical
error ona,, 0904. 4443,

[222] O. Cata, M. Golterman, and S. Pefistimate of the systematic error in tau decay due to duality
violations POSCONFINEMENTS8 (2008) 073,0812. 3114].

[223] O. Cata, M. Golterman, and S. PeRassible duality violations in tau decay and their impact on
the determination ofis, Phys. RevD79 (2009) 053002,(812. 2285].

[224] J. Mondejar and A. PinedBeep inelastic scattering and factorization in the 't Hobfodel
Phys. RevD79(2009) 085011,0901. 3113].

[225] P. Masjuan and S. PerBade Theory applied to the vacuum polarization of a heavylqua
0903. 0294.

[226] P. Boucaudkt. al, Ghost-gluon running coupling, power corrections and theedmination of
Ayig, Phys. RevD79(2009) 014508,3811. 2059].

[227] E. Osekt. al, Meson and Baryon resonancésucl. Phys A827 (2009) 255¢c—260c,
[0901. 1972].

[228] N. Brambilla, A. Vairo, X. Garcia i Tormo, and J. Sofithe QCD static energy at NNN|.Phys.
Rev.D80(2009) 034016,3906. 1390].

[229] J. Soto and J. Tarrugffective Field Theory with Dibaryon Fields: Nucleon- Nemh amplitudes
at NNLQ 0906. 1194.

[230] G. Perez-Nadal and J. Sofgffective string theory constraints on the long distancieavéor of
the subleading potentigl®hys. RevD79(2009) 114002,9J811. 2762].

[231] R. Escribanoy-n' mixing fromV’ — P~ and.J/v¥ — V P decaysActa Phys. Polon. Supg.
(2009) 71-78,0812. 0628].

[232] Z.-H. Guo and J. J. Sanz-Cilleror scattering lengths ab(p°) revisited Phys. RevD79 (2009)
096006, P903. 0782].

[233] Z. H. Guo and J. J. Sanz-Cilleror scattering lengths ab(p%): resonance estimates
0904. 4178.



59

[234] S. R. Beanet. al, High Statistics Analysis using Anisotropic Clover Latic@l) Three-Baryon
Systems0905. 0466.

[235] S. R.Beanet. al, High Statistics Analysis using Anisotropic Clover Latticd) Single Hadron
Correlation FunctionsPhys. RevD79 (2009) 114502,(3903. 2990].

[236] J. PradesStandard Model Prediction of the Muon Anomalous Magnetiendiot 0909. 2546.
[237] J. PradesTheory of the Hadronic Light-by-Light Contribution to Mugr2, 0909. 0953.

[238] J. PradesThe Hadronic Light-by-Light Contribution to Muon g-2: A $hBeview
0907. 2938.

[239] J. Praded{adronic Light-by-Light Contribution to Muon g;2905. 3164.

[240] J. Prades, E. de Rafael, and A. Vainshteladronic Light-by-Light Scattering Contribution to
the Muon Anomalous Magnetic Momed®01. 0306.

[241] M. Gonzalez-Alonso, A. Pich, and J. Pradésjral low-energy constants from tau data
0910. 2264.

[242] J. M. Flynn, Y. Nakagawa, J. Nieves, and H. Tdkiub| from Exclusive Semileptoni8 — p
Decays0812. 2795.

[243] J. Nieves and E. R. Arriol&roperties of the rho and sigma Mesons from Unitary Chiral
Dynamics Phys. RevD80 (2009) 045023,(3904. 4344].

[244] J. Nieves and E. Ruiz Arriol&/leson Resonances at large Nc: Complex Poles vs Breit- Wigner
MassesPhys. LettB679(2009) 449-453,4904. 4590].

[245] NPLQCD Collaboration, A. Parrendsxtracting low-energy hadron-hadron physics from lattice
QCD, Few Body Sys#3(2008) 149-154.

[246] D. M. Asneret. al, Physics at BES-1]I0809. 1869.

[247] J.J. Sanz-Cillero and J. TrnKdigh energy constraints in the octet SS-PP correlator and
resonance saturation at NLO in 1/Nehys. RevD81 (2010) 056005,7J912. 0495].

[248] P. Boucauckt. al, Quark pseudoscalar vertex and quark mass function witheclermions :
spontaneous symmetry breaking, OPE, symmetry restoratismall volumePhys. RevD81
(2010) 094504,0912. 3173].

[249] B. Blossieret. al, Ghost-gluon coupling, power corrections ang;g from twisted-mass lattice
QCD atNy = 2,1010. 5724.

[250] M. E. Gomez, S. Lola, P. Naranjo, and J. Rodriguez-€@u Suppression of Lepton Flavour
Violation from Quantum Corrections abowéyr, JHEP06 (2010) 053, L003. 4937].

[251] F. Close, C. Downum, and C. E. ThomBgvel Charmonium and Bottomonium Spectroscopies
due to Deeply Bound Hadronic Molecules from Single Pion Brgh Phys. RevD81 (2010)
074033, L001. 2553].



60 Final Report — Research Activity

[252] D. R. Boito, R. Escribano, and M. JamHK pi vector form factor constrained by
T — Kpiv;andK;3 decaysJHEP 09 (2010) 031, 1007. 1858].

[253] Y. Kiyo, A. Pineda, and A. Signehnproved determination of inclusive electromagnetic geca
ratios of heavy quarkonium from QCD006. 2685.

[254] Y. Kiyo, A. Pineda, and A. SigneNew determination of inclusive electromagnetic decaysati
of heavy quarkonium from QCDlucl. PhysB841(2010) 231-256.

[255] A. Pineda and M. Stahlhofeithe QCD static potential in Dj4 dimensions at weak coupling
Phys. RevD81 (2010) 074026,1002. 1965].

[256] Z.-H. Guo and P. Roigpne meson radiative tau decay$09. 2542.

[257] Z.-H. Guo, O. Zhang, and H. Q. Zherpsitivity constraints on LECs ofPT lagrangian at
O(p%) level 0911. 4447,

[258] D. Greynat and S. PeriResummation of Threshold, Low- and High-Energy Expandimms
Heavy-Quark CorrelatorsPhys. RevD82 (2010) 034030,1006. 0643].

[259] M. A. Escobedo and J. Sothpn-relativistic bound states at finite temperature (IRetmuonic
hydrogen 1008. 0254.

[260] N. Brambilla, M. A. Escobedo, J. Ghiglieri, J. Sotodah. Vairo, Heavy Quarkonium in a
weakly-coupled quark-gluon plasma below the melting teatpe, JHEP 09 (2010) 038,
[1007. 4156].

[261] N. Brambilla, X. Garcia i Tormo, J. Soto, and A. Vaiferecision determination ofyA ;s from
the QCD static energy1006. 2066.

[262] J. Soto and J. Tarrugffective Field Theory with Dibaryon Fields: Nucleon- Nemh amplitudes
at NNLQ Phys. Re\C81 (2010) 014005,7906. 1194].

[263] C. Kim and C. Sachrajda)sing K°7~ — 7~ transitions to computé& — (77);—¢ decay
amplitudes at NLO in the chiral expansicer Xi v: 0710. 2519 [ hep-1lat].

[264] D. J. Antonioet. al, K;3 form factor withN; = 2+1 dynamical domain wall fermions: A
progress reporthep- | at / 0702026.

[265] D. J. Antonioet. al, K — wlv form factor withNy = 2+1 dynamical domain wall fermion$oS
LAT2006 (2006) 101, hep- | at / 0610080].

[266] P. A. Boyleet. al, The first moment of the kaon distribution amplitude fldin= 2+1 domain
wall fermions POSLAT2006 (2006) 111, hep- | at/ 0610025].

[267] P. Ball, V. M. Braun, and A. LenZlwist-4 distribution amplitudes of the*and ¢ mesons in
QCD, JHEP08(2007) 090, &r Xi v: 0707. 1201 [ hep- ph]].

[268] P. Ball and G. W. Jone$; — n/ Form Factors in QCDJHEP08 (2007) 025,
[ar Xi v: 0706. 3628 [ hep- ph]].

[269] P. Ball,|V (ub)| from the spectrum aB — wev, ar Xi v: 0705. 2290 [ hep- ph] .



61

[270] P. Ball,Probing new physics througB, mixing hep- ph/ 0703214.
[271] P. Ball,Constraints on new physics from gamma avidub)|, hep- ph/ 0612325.
[272] P.Ball,|V (ub)| from B — mev, hep- ph/ 0612190.

[273] P. Ball, G. W. Jones, and R. Zwicki, — V'~ beyond QCD factorisatigrPhys. RevD75 (2007)
054004, hep- ph/ 0612081].

[274] P. Ball,|V (ub)| from UTangles and3 — wlv, Phys. LettB644(2007) 38-44,
[hep- ph/ 0611108].

[275] C. Albertus, J. M. Flynn, E. Hernandez, J. Nieves, and.Merde-VelascoQuark model study
of the semileptoni@ — 7 decay AIP Conf. Proc892(2007) 312-314,Hep- ph/ 0610224].

[276] C. Albertus, J. M. Flynn, E. Hernandez, J. Nieves, ard.Merde-VelascoStudy of the
semileptonic decayB — 7, D — wand D — K, Eur. Phys. JA31 (2007) 725-727,
[hep- ph/ 0610062].

[277] P. Ball,Implication of the [ width difference on CP-violation i® — D° mixing,
ar Xi v: 0704. 0786 [ hep-ph].

[278] P. Ball,Basics ofD° D" mixing hep- ph/ 0703245.

[279] P. Ball and G. W. Jone3wist-3 distribution amplitudes df* and ® mesonsJHEP 03 (2007)
069, hep- ph/ 0702100].

[280] T.J.Burns, F. E. Close, and C. E. Thomagnamics of hadron strong production and decay
ar Xi v: 0709. 1816 [ hep-ph].

[281] F. E. CloseRumsfeld hadronsar Xi v: 0706. 2709 [ hep- ph].

[282] M. R. Penningtonl.ocation, correlation, radiation: where is the, what is its structure and what
is its coupling to photonsMod. Phys. LettA22 (2007) 1439-14584r Xi v: 0705. 3314

[ hep- ph]].

[283] FOCUS Collaboration, J. M. Linket. al, Dalitz plot analysis of theD* — K~ 7=+ decay in
the FOCUS experimenPhys. LettB653(2007) 1-11,&r Xi v: 0705. 2248 [ hep-ex]].

[284] M. R. Pennington and D. J. WilsoBgecay channels and charmonium mass-shiftsys. Rev. D.
(in press)(2007) far Xi v: 0704. 3384 [ hep- ph] ].

[285] M. R. PenningtonCan experiment distinguish tetraquark scalars, molecalas anti-q q
mesons?Prog. in Theor. Phygin press)(2007) hep- ph/ 0703256].

[286] P. Ball,|V(td)/V (ts)| from QCD sum rules on the light-conleep- ph/ 0612264.

[287] F. Krauss, T. E. J. Underwood, and R. Zwickje procesgg — hg — 7y in the Lee-Wick
Standard Modelar Xi v: 0709. 4054 [ hep- ph].

[288] R. Zwicky, Unpatrticles at heavy flavour scales: CP violating phenomemai v: 0707. 0677
[ hep-ph].



62 Final Report — Research Activity

[289] R. Williams, C. S. Fischer, and M. R. PenningtQuark condensates: Flavour dependence
hep- ph/ 0703255.

[290] C. S. Fischer and M. R. Penningtdkspects of quark mass generation on a toiug. Phys. J.
A31(2007) 746-749,Hep- ph/ 0701123].

[291] R. Williams, C. S. Fischer, and M. R. Penningtémti-q g condensate for light quarks beyond
the chiral limit, Phys. LettB645(2007) 167-172,Hep- ph/ 0612061].

[292] R. Williams, C. S. Fischer, and M. R. Penningt&xtracting the anti-q q condensate for light
quarks beyond the chiral limit in models of QC& Xi v: 0704. 2296 [ hep- ph] .

[293] M. A. Donnellanet. al, Lattice Results for Vector Meson Couplings and Parton hstion
Amplitudesar Xi v: 0710. 0869 [ hep-lat].

[294] C. T. Sachrajd&Selected topics in lattice phenomenologP Conf. Proc.892(2007) 100-106.

[295] P. A. Boyle, J. M. Flynn, A. Juttner, C. T. SachrajdagldnM. ZanottiHadronic form factors in
lattice QCD at small and vanishing momentum transiétEP 05 (2007) 016,
[hep-1 at/ 0703005].

[296] J. M. Flynn,b-hadrons: Mixing and lifetimes with a lattice perspectideicl. Phys. Proc. Suppl.
167(2007) 150-154.

[297] C. Bervillier, A. Juttner, and D. F. LitinKligh-accuracy scaling exponents in the local potential
approximation Nucl. PhysB783(2007) 213-226,Hep-t h/ 0701172].

[298] M. Della Morteet. al, Heavy-strange meson decay constants in the continuumdfrgitenched
QCD, ar Xi v: 0710. 2201 [ hep-lat].

[299] RBC and UKQCD Collaboration, C. Alltoret. al, 2+1 flavor domain wall QCD on a (2 fr)
lattice:light meson spectroscopy with = 16, Phys. RevD76 (2007) 014504,
[hep-1at/0701013].

[300] UKQCD Caollaboration, C. Alltoret. al, Light meson masses and non-perturbative
renormalisation in 2+1 flavour domain wall QGIPoSLAT2006 (2006) 096,
[hep-1at/0610119].

[301] J. M. Flynn and J. Nieveglastic s-wave scattering phase shifts afid,;,| from lattice
calculations of form factors for exclusive semileptonicaies in Lattice 2007(V. M, Braun, and
C. Gattringer, eds.), vol. POS(LATTICE 2007), p. 352, 208HAEP- - 0737.

[302] C. Albertus, Y. Aoki, P. A. Boyle, N. H. Christ, L. D. Déio, T. T. Dumitrescu, J. M. Flynn,
T. Izubuchi, O. Loktik, C. T. Sachrajda, A. Soni, and J. Wekare, B—B mixing with domain
wall fermions in the static approximatipim Lattice 2007(V. M, Braun, and C. Gattringer, eds.),
vol. POS(LATTICE 2007), p. 376, 2007.

[303] M. Artusoet. al, B, D and K decays0801. 1833.

[304] A. JuttnerProgress in kaon physics on the lattié@SLATTICE2007 (2007) 014,
[0711. 1239].



63

[305] P. A. Boyleet. al, K3 semileptonic form factor frora + 1 flavour lattice QCD Phys. Rev. Lett.
100(2008) 141601,9710. 5136].

[306] C. T. Sachrajdd,attice studies of non-leptonic kaon decayeSKAON (2008) 021.

[307] UKQCD and RBC Collaboration, D. J. Antoniet. al, K — 7 semileptonic form factor with
2 + 1 flavor domain wall fermions on the latticBoSKAON (2008) 010.

[308] P. A. Boyleet. al, K(I3) form factor withV; = 2 + 1 dynamical domain wall fermion®oS
LATTICE2007 (2007) 380.

[309] P. Ball, V. M. Braun, and E. Gardistribution Amplitudes of thé, Baryon in QCDQ
0804. 2424.

[310] J. M. Flynn and J. Nieveglastic s-wave scattering phase shifts dig,| from lattice
calculations of form factors for exclusive semileptonicales POSLAT2007 (2007) 352,
[0711. 3339].

[311] RBC and UKQCD Collaboration, C. Albertust. al, B — B mixing with domain wall fermions
in the static approximationPoSLATTICE2007 (2007) 376.

[312] F. Muheim, Y. Xie, and R. ZwickyExploiting the width difference iBs — ¢, Phys. LettB664
(2008) 174-179,0802. 0876].

[313] C. E. Thomas and F. E. Clods, X (3872) a molecule?0805. 3653.

[314] X.-H. Liu, Q. Zhao, and F. E. Clos8garch for tetraquark candidatg(4430) in meson
photoproductionPhys. RevD77 (2008) 094005,(3802. 2648].

[315] F. E. CloseThree flavours of Hybrid orr exhange: which is more attractive@801. 2646.
[316] T.J.Burns and F. E. CloskEladron production iny, . and x decays0711. 3755.

[317] e.. Close, Frank, e. . Donnachie, Sandy, and e. . Sheata® Electromagnetic interactions
and hadronic structure. Cambridge, UK: Cambridge Univ. Pr. (2007) 499 p.

[318] M. R. PenningtonStructure of the Scalay9711. 1435.

[319] M. R. Pennington, T. Mori, S. Uehara, and Y. Watanakaplitude Analysis of High Statistics
Results onyy — 777~ and the Two Photon Width of Isoscalar Sta@803. 3389.

[320] M. R. Penningtonilluminating hadron structure by scattering light on ligit806. 0328.

[321] T.E. J. Underwood and R. ZwickEglectroweak Precision Data and the Lee-Wick Standard
Model 0805. 3296.

[322] Y. Aoki et. al, Non-perturbative renormalization of quark bilinear optyes and B using
domain wall fermions0712. 1061.

[323] C. Allton et. al, Physical Results fror + 1 Flavor Domain Wall QCD andbU (2) Chiral
Perturbation Theory0804. 0473.



64 Final Report — Research Activity

[324] P. A. Boyleet. al, The pion’s electromagnetic form factor at small momentwandfer in full
lattice QCD, 0804. 3971.

[325] Particle Data Group Collaboration, C. Amsleet. al, Review of particle physic®hys. Lett.
B667(2008) 1.

[326] P. A. Boyle, J. Flynn, A. Juttner, R. Kenway, C. SactieajS. Sasaki, A. Soni, R. Tweedie, and
J. Zanotti, K3 form factor with N(f) = 2+1 dynamical domain wall fermions Phys. Conf. Ser.
110(2008) 102012. International Europhysics Conference al&nergy Physics
(EPS-HEP2007), Manchester, England, 19-25 Jul 2007.

[327] RBC Collaboration and UKQCD Collaboration Collaboration, J. M. Flynn and C. T.
SachrajdaSU(2) chiral perturbation theory fof;3 decay amplitudesNucl. PhysB812(2009)
64-80, P809. 1229].

[328] P. Ball and A. Bharucha& onstraining New Physics iB — 77— with Reparametrization
Invariance and QCD Factorizatiqrf906. 5065.

[329] W. Altmannshofegt. al, Symmetries and Asymmetriesidf— K*; i~ Decays in the
Standard Model and BeyondHEP 01 (2009) 019, 0811. 1214].

[330] A.BharuchaB — K*u ™t~ : SM and Beyondd905. 1289. To appear in the proceedings of
44th Rencontres de Moriond: Electroweak Interactions anifiedl Theories, La Thuile, Italy,
7-14 Mar 2009. Invited talk at 44th Rencontres de Moriond BW® Electroweak Interactions
and Unified Theories, La Thuile, Italy, 7-14 Mar 2009.

[331] M. Beneke, G. Buchalla, M. Neubert, and C. Sachrapgaguins with Charm and
Quark-Hadron Duality Eur. Phys. JC61(2009) 439-449,J902. 4446].

[332] M. R. PenningtoniHadronic structure from two photon collision8906. 1072. Invited talk at
KLOE-2 Physics Workshop '09, Frascati, Italy, 9-10 Apr 2009

[333] BABAR Collaboration, M. Pennington, B. Aubedt. al, Dalitz Plot Analysis of
D}f — ntn~n™, Phys. RevD79 (2009) 032003,(J808. 0971].

[334] P. Colangelo, F. De Fazio, F. Giannuzzi, and S. Nicépects of new charm(onium)
spectroscopyNucl. Phys. Proc. Suppl85(2008) 140-145.

[335] F. Close and C. Downunm@n the possibility of Deeply Bound Hadronic Molecules frongke
Pion ExchanggPhys. Rev. Lettl02(2009) 242003,0905. 2687].

[336] F. E. Close and W. MelnitchouRuality in semi-inclusive pion electroproductiof902. 4256.

[337] F. E. Close and C. E. Thomdsyoking for a gift of Nature: Hadron loops and hybrid mixing
Phys. Re\C79(2009) 045201,3901. 1812].

[338] F. Close and C. DownunGharmonium production iaTe™ — 9 + Xz and
ete” — Y (4260) — ¢'nw, Phys. RevD79 (2009) 014027,3809. 3419].

[339] M. R. PenningtonStrong Coupling QCD in the Continuy906. 1067. International
Workshop on Effective Field Theories: From the Pion to theildm (EFT 09), Valencia, Spain,
2-6 Feb 2009.



65

[340] A. Kizilersu and M. R. PenningtofBuilding the Full Fermion-Photon Vertex of QED by
Imposing Multiplicative Renormalizability of the Schwénddyson Equations for the Fermion
and Photon Propagator$’hys. RevD79 (2009) 125020,3904. 3483].

[341] P. Colangelo, F. Giannuzzi, and S. Nicoktiplographic Approach to Finite Temperature QCD:
The Case of Scalar Glueballs and Scalar Mes@&09. 1534.

[342] S. Nicotri,Holographic scalar meson§908. 2312.

[343] C. T. Sachrajdalheoretical issues in lattice simulations of heavy quarksids Nucl. Phys.
Proc. Suppl185(2008) 62—-67.

[344] C. Sturm, Y. Aoki, N. Christ, T. Izubuchi, C. Sachrajéad A. SoniRenormalization of quark
bilinear operators in a MOM- scheme with a non-exceptionddtsaction point Phys. RevD80
(2009) 014501,0901. 2599].

[345] By RBC Collaboration and UKQCD Collaboration Collaboration, P. Boylet. al, Parton
Distribution Amplitudes and Non-Perturbative Renormetiisn, 0810. 1669. Talk given at
26th International Symposium on Lattice Field Theory (icat2008), Williamsburg, Virginia,
14-20 Jul 2008.

[346] M. Della Morte, P. Fritzsch, J. Heitger, and R. Somram-perturbative quark mass
dependence in the heavy-light sector of two-flavour QRABSLATTICE2008 (2008) 226,
[0810. 3166].

[347] F. CloseAntimatter Oxford, UK: Oxford Univ. Pr. 166 [§2009).

[348] J. M. Flynn, P. de Lima H., C. Sachrajda, P. Boyle, CIK&l. Maynard, Z. J.M., and A. Juttner,
K53 and pion form factors using partially twisted boundary citioths, 0812. 4265. Presented
at 26th International Symposium on Lattice Field Theoryt(ica 2008), Williamsburg, Virginia,
14-20 Jul 2008.

[349] P. A. Boyle, C. Sachrajda, J. M. Flynet. al, K — = form factors with reduced model
dependencel004. 0886.

[350] N. H. Christ, C. T. Sachrajdat. al, Then andn’ mesons from Lattice QCG.002. 2999.

[351] C. Albertus, C. Sachrajda, J. M. Flyret, al, Neutral B-meson mixing from unquenched lattice
QCD with domain-wall light quarks and static b-quark&hys. RevD82 (2010) 014505,
[1001. 2023].

[352] F. Mahmoudkt. al, Flavour Les Houches Accord: Interfacing Flavour relateddeg
1008. 0762.

[353] A. Bharucha, T. Feldmann, and M. Wickheoretical and Phenomenological Constraints on
Form Factors for Radiative and Semi-Leptonic B-Meson DgcHyEP 09 (2010) 090,
[1004. 3249].

[354] A.Bharucha and W. Reec€pnstraining new physics with B to K* mu+ mu- in the early LHC
era, 1002. 4310.



66 Final Report — Research Activity

[355] J. Nieves, J. M. Flynn, and E. Hernand8emileptonic bc to cc and bb to bc Baryon Decays and
Heavy Quark Spin Symmet§912. 2226.

[356] F. CloseAntimatter . Oxford, UK: Oxford Univ. Pr. (2009) 166 p.

[357] M. Mannarelli and F. GiannuzZDecay widths of charmonia in a hot equilibrated medjum
0910. 3147. EMMI Workshop And 26th Max Born Symposium On Three Days Qb8g
Interactions 9-11 Jul 2009, Wroclaw, Poland.

[358] J. R. de Elvira, J. R. Pelaez, M. R. Pennington, and Wilson, Chiral Perturbation Theory, the
1/N. expansion and Regge behaviour determine the structuresdightest scalar meson
1009. 6204.

[359] J. R. de Elvira, J. R. Pelaez, M. R. Pennington, and Bilkon, Structure of the lightest scalar
meson from the 1/Nc expansion of Unitarized Chiral PerttidvaTheory and Regge Theo#lP
Conf. Proc.1257(2010) 467-471,J001. 2746]. Hadron 2009: 13th International Conference
On Hadron Spectroscopy 29 Nov - 4 Dec 2009, Tallahassedd&lor

[360] P. Colangelo, F. Giannuzzi, and S. Nicokltiplography, Heavy-Quark Free Energy, and the QCD
Phase Diagram1008. 3116.

[361] F. GiannuzziHeavy hadron spectroscopy in a Salpeter model with AdS/@Gpired potential
PoSEPS-HEP20092009) 059. 2009 Europhysics Conference On High EnergyiBshiydEP
2009 (EPS-HEP 2009) 16-22 Jul 2009, Cracow, Poland.

[362] F. GiannuzziPoubly heavy baryons in a quark model with AdS/QCD inspiremtial Nuovo
Cim.C32N3-4(2009) 131-135,J909. 2525]. IFAE 2009 (Incontri Di Fisica Delle Alte
Energie 2009) 15-17 Apr 2009, Bari, Italy.

[363] S. Nicotri,Phenomenology Of The Holographic Soft-Wall Model Of QChWReversed’
Dilaton, 1009. 4829.

[364] C. Popovici, P. Watson, and H. Reinhartiyee-quark confinement potential from the Faddeev
equation 1010. 4254.

[365] C. H.Kimand C. T. Sachrajdds — (77);—2 decays and twisted boundary conditipRys.
Rev.D81(2010) 114506,J003. 3191].

[366] P. Fritzsch, J. Heitger, and N. TantalMgn-perturbative improvement of quark mass
renormalization in two-flavour lattice QCIOHEP 08 (2010) 074, 1004. 3978].

[367] A. Ibarra, E. Molinaro, and S. T. PetcaeV Scale See-Saw Mechanisms of Neutrino Mass
Generation, the Majorana Nature of the Heavy Singlet Naosiand35-Decay 1007. 2378.

[368] J. H. Kuhn, M. Steinhauser, and T. Teubrigetermination of the strong coupling constant from
the CLEO measurement of the total hadronic cross sectierf @t annihilation below 10.56
GeV, Phys. RevD76 (2007) 074003,3707. 2589].

[369] J. H. Kuhn, M. Steinhauser, and C. Stutdeavy quark masses from sum rules in four-loop
approximation Nucl. PhysB778(2007) 192-215,Hep- ph/ 0702103].



67

[370] S. Fleming, A. H. Hoang, S. Mantry, and I. W. Stewdsdts from Massive Unstable Particles:
Top-Mass DeterminatigriPhys. RevD77 (2008) 074010,Hep- ph/ 0703207].

[371] H. Czyz, A. Grzelinska, and J. H. Kuh@pin asymmetries and correlationsAnpair production
through the radiative return methp&hys. RevD75 (2007) 074026,lep- ph/ 0702122].

[372] A. Khodjamirian, T. Mannel, and N. Offefprm factors from light-cone sum rules with B-meson
distribution amplitudesPhys. RevD75 (2007) 054013,Hep- ph/ 0611193].

[373] B. M. Dassinger, T. Mannel, and S. Turczykelusive semi-leptonic B decays to ordeim},
JHEPO03(2007) 087, hep- ph/ 0611168].

[374] M. Beneke, J. Rohrer, and D. Yariranching fractions, polarisation and asymmetries of
B — V'V decaysNucl. PhysB774(2007) 64-101,Hep- ph/ 0612290].

[375] M. Beneke and S. Jag@pectator scattering at NLO in non-leptonic B decays: Leggienguin
amplitudesNucl. PhysB768(2007) 51-84,lhep- ph/ 0610322].

[376] G. Bell, NNLO Vertex Corrections in charmless hadronic B decays:gimary part Nucl. Phys.
B795(2008) 1-26,0705. 3127].

[377] M. Beneke, Y. Kiyo, and A. A. Peniryltrasoft contribution to quarkonium production and
annihilation, Phys. LettB653(2007) 53-59,4r Xi v: 0706. 2733 [ hep- ph] ].

[378] M. Beneke, Y. Kiyo, and K. Schullet,hird-order non-Coulomb correction to the S-wave
guarkonium wave functions at the originhys. LettB658(2008) 222-229,(705. 4518].

[379] A.H.Hoang and M. Stahlhofeifwo-loop ultrasoft running of the(v?) QCD quark potentials
Phys. Re\D75 (2007) 054025,Hep- ph/ 0611292].

[380] B. M. Dassinger, R. Feger, and T. MannEsting the left-handedness of the» ¢ transition,
Phys. RevD75 (2007) 095007,ep- ph/ 0701054].

[381] R. Fleischer, S. Recksiegel, and F. Schwab puzzles and non-puzzlesin— wr, n K decays
Eur. Phys. JC51(2007) 55-61,hep- ph/ 0702275].

[382] A.Lenz and U. NiersteTheoretical update oB, — B, mixing JHEP 06 (2007) 072,
[hep- ph/ 0612167].

[383] M. Blanke and A. J. Burag,ower bounds om\ M ; from constrained minimal flavour violatipn
JHEPO05(2007) 061, hep- ph/ 0610037].

[384] B. M. Dassinger, T. Feldmann, T. Mannel, and S. Tur¢ci&del-independent Analysis of
Lepton Flavour Violating Tau Decay3HEP 10 (2007) 039,0707. 0988].

[385] W. Altmannshofer, A. J. Buras, D. Guadagnoli, and MckyLarge |V,;|: A challenge for the
Minimal Flavour Violating MSSMIJHEP 12 (2007) 096, 0706. 3845].

[386] W. Altmannshofer, A. J. Buras, and D. Guadagnblie MFV limit of the MSSM for low
tan(beta): meson mixings revisitetHEP 11 (2007) 065, hep- ph/ 0703200].



68 Final Report — Research Activity

[387] M. Ciuchiniet. al, D — D mixing and new physics: general considerations and coirggan
the MSSMPhys. LettB655(2007) 162-166,Hep- ph/ 0703204].

[388] M. Albrecht, W. Altmannshofer, A. J. Buras, D. Guadafjnand D. M. StraubChallenging
SO(10) SUSY GUTs with family symmetries through FCNC pseseBHEP 10 (2007) 055,
[0707. 3954].

[389] M. Blanke, A. J. Buras, S. Recksiegel, C. Tarantina 8nUhlig,Correlations betweer /e and
rare K decays in the Littlest Higgs model with T-payilyHEP 06 (2007) 082,
[ar Xi v: 0704. 3329 [ hep-ph] ].

[390] M. Blanke, A. J. Buras, S. Recksiegel, C. Tarantina 8nUhlig, Littlest Higgs Model with
T-Parity Confronting the New Data aR° — D° Mixing, Phys. LettB657 (2007) 81-86,
[hep- ph/ 0703254].

[391] M. Blanke, A. J. Buras, B. Duling, A. Poschenriederd & TarantinoCharged lepton flavour
violation and(g — 2),, in the Littlest Higgs model with T-parity: a clear distinoti from
SupersymmetnyHEP 05 (2007) 013, hep- ph/ 0702136].

[392] M. Blankeet. al, Rare and CP-violating K and B decays in the Littlest Higgs etadth
T-parity, JHEPO01 (2007) 066, hep- ph/ 0610298].

[393] KLOE Collaboration, F. Ambrosinet. al, Measurement of the DAFNE luminosity with the
KLOE detector using large angle Bhabha scatteriggr. Phys. JC47 (2006) 589-596,
[hep- ex/ 0604048].

[394] KLOE Collaboration, F. Ambrosinet. al, KLOE extraction of:;" in the mass range
[0.35,0.95] GeV, 0707. 4078.

[395] BABAR Collaboration, B. Auberét. al, A structure at 2175-MeV iate™ — @ f,(980)
observed via initial-state radiatigiPhys. RevD74 (2006) 091103,Hep- ex/ 0610018].

[396] C. Berger and L. SehgdlP violation and arrows of time evolution of a neutii@l or B meson
from an incoherent to a coherent staithys. RevD76 (2007) 036003,dr Xi v: 0704. 1232

[ hep- ph]].

[397] T. Mannel, B. D. Pecjak, and A. A. PivovardnalyzingB, —B, mixing: Non-perturbative
contributions to bag parameters from sum ryleep- ph/ 0703244.

[398] T. FeldmannGeneralized parton distributiong&ur. Phys. J. Special Topidst0(2007) 135-167.

[399] S. Bekavac, A. Grozin, D. Seidel, and M. Steinhausigiht quark mass effects in the on-shell
renormalization constantgHEP 10 (2007) 006, p708. 1729].

[400] A.G. Grozin, P. Marquard, J. H. Piclum, and M. Steindenil hree-Loop Chromomagnetic
Interaction in HQET Nucl. PhysB789(2008) 277-293,J707. 1388].

[401] R. V. Harlander, L. Mihaila, and M. SteinhausBunning ofo, andm,, in the MSSMPhys. Rev.
D76 (2007) 055002,4r Xi v: 0706. 2953 [ hep- ph] ].



69

[402] P. Marquard, L. Mihaila, J. H. Piclum, and M. SteinhayRelation between the pole and the
minimally subtracted mass in dimensional regularizatiow @imensional reduction to
three-loop orderNucl. PhysB773(2007) 1-18, fiep- ph/ 0702185].

[403] R. V. Harlander, D. R. T. Jones, P. Kant, L. Mihaila, aidSteinhauserour-loop beta function
and mass anomalous dimension in dimensional reduclidiEP 12 (2006) 024,
[hep- ph/ 0610206].

[404] J. Brod and M. Gorbahrglectroweak Corrections to the Charm Quark Contribution to
K+ — ntvp,0805. 4119.

[405] A. V. Smirnov, V. A. Smirnov, and M. Steinhausé&vyaluating the three-loop static quark
potential| 0807. 0365.

[406] P. A. Baikov, K. G. Chetyrkin, and J. H. KuhHadronic Z- and tau-Decays in Order?,
0801. 1821.

[407] K. G. Chetyrkin, A. Khodjamirian, and A. A. Pivovarotipwards NNLO Accuracy in the QCD
Sum Rule for the Kaon Distribution Amplitudehys. LettB661(2008) 250258,
[0712. 2999].

[408] A. Maier, P. Maierhofer, and P. Marquatdigher Moments of Heavy Quark Correlators in the
Low Energy Limit al»(a?2), Nucl. PhysB797(2008) 218-242,(4711. 2636].

[409] M. Beneke, Y. Kiyo, and K. SchullelNNLO results on top-quark pair production near
threshold 0801. 3464.

[410] M. Beneke, Y. Kiyo, A. Penin, and K. Schull®NNLO correction to the toponium and
bottomonium wave- functions at the origdv10. 4236.

[411] 1. Allison et. al, High-Precision Charm-Quark Mass from Current-Current @dators in
Lattice and Continuum QC[D805. 2999.

[412] A.G. Grozinet. al, The B-meson mass splitting from non-perturbative quentitéde QCD,
ar Xi v: 0710. 0578 [ hep-l at].

[413] T.Huber, T. Hurth, and E. LungHiogarithmically enhanced corrections to the decay rate and
forward backward asymmetry iR — X ,¢*t¢=,0712. 3009.

[414] T. Huber,Recent developments in radiative B decady$hys. Conf. Set10(2008) 052024,
[0712. 3158].

[415] S. Fleming, A. H. Hoang, S. Mantry, and I. W. Stewddp Jets in the Peak Region:
Factorization Analysis with NLL Resummatjéthys. RevD77 (2008) 114003,9711. 2079].

[416] A.H.Hoang, A. Jain, |. Scimemi, and I. W. Stewdrtfrared Renormalization Group Flow for
Heavy Quark Masse§803. 4214.

[417] A.H.Hoang and S. Kluthiemisphere Soft Function é(a?) for Dijet Production inete™
Annihilation 0806. 3852.



70 Final Report — Research Activity

[418] G. Duplancic, A. Khodjamirian, T. Mannel, B. Melic, @iN. Offen,Light-cone sum rules for
B — 7 form factors revisitedJHEP 04 (2008) 014, 801. 1796].

[419] B. Dassinger, R. Feger, and T. Manrégmplete Michel Parameter Analysis of inclusive
semileptonid — ¢ transition, 0803. 3561.

[420] C. Breidenbach, T. Feldmann, T. Mannel, and S. Turc@ykthe Role of 'Intrinsic Charm’ in
Semi-Leptonic B-Meson Decay805. 0971.

[421] G. Bell and T. Feldmanmviodelling light-cone distribution amplitudes from nonlatvistic
bound statesJIHEP 04 (2008) 061, 802. 2221].

[422] U. Nierste, S. Trine, and S. Westhdffharged-Higgs effects in a nelsr — Drv differential
decay distribution0801. 4938.

[423] S. Trine,The MSSM Higgs sector and B-Bbar mixing for latga 5, 0710. 4955.

[424] A.G. Akeroyd, C. H. Chen, and S. RecksieddkasuringB — 7v and B, — 7v at the Z peak
0803. 3517.

[425] W. Altmannshofer, D. Guadagnoli, S. Raby, and D. Ma8kr,SUSY GUTs with Yukawa
unification: a go/no-go study using FCNC proces€801. 4363.

[426] T.Feldmann, M. Jung, and T. Mannkd,there a non-Standard-Model contribution in
non-leptonich — s decays?0803. 3729.

[427] T. Feldmann and T. Manndlarge Top Mass and Non-Linear Representation of Flavour
SymmetryPhys. Rev. Lettt00(2008) 171601,§J801. 1802].

[428] T. Feldmann and T. Mannélleutrino-Mass Hierarchies and Non-linear Representatbn
Lepton-Flavour Symmetr9806. 0717.

[429] A.J. Buras and D. GuadagnaBorrelations among new CP violating effectsAF’ = 2
observables0805. 3887.

[430] S. Nandi and U. Nierst&esolving the sign ambiguity iNI"; with B, — DK, Phys. RevD77
(2008) 054010,4801. 0143].

[431] BABAR Collaboration, B. Auberét. al, Theete™ — 2(zt 77 )7, 2(zt77)n,
KT*K—rntn—7%and K+ K~nt7—n Cross Sections Measured with Initial-State Radiation
Phys. RevD76 (2007) 092005,3708. 2461].

[432] BABAR Collaboration, B. Auberét. al, Study ofete™ — AA, AXg, X9 using Initial State
Radiation with BABARPhys. RevD76 (2007) 092006,3709. 1988].

[433] BaBar Collaboration, B. Auberét. al, Measurements affe~ — KK n, KT K~ 7% and
KsK+7~ Cross Sections Using Initial State Radiation EveRisys. RevD77 (2008) 092002,
[0710. 4451].

[434] BaBar Collaboration, B. Auberét. al, Observation ok*te™ — pTp~ near,/s = 10.58 GeV,
0806. 3893.



71

[435] The BABAR Collaboration, . B. AubertQbservation of the bottomonium ground state in the
decayY (3S) — ~ym,, 0807. 1086.

[436] KLOE Collaboration, F. Ambrosinet. al, Precise measurements of thand the neutralX
meson masses with the KLOE detecittEP 12 (2007) 073,0710. 5892].

[437] KLOE Collaboration, A. Antonellet. al, Determination ofy — =+7— 7% Dalitz plot slopes and
asymmetries with the KLOE detectdHEP 05 (2008) 006, P801. 2642].

[438] KLOE Collaboration, F. Ambrosinet. al, V,,; and lepton universality from kaon decays with
the KLOE detectqrJHEP 04 (2008) 059, 0802. 3009].

[439] C. Promberger, S. Schatt, F. Schwab, and S. UBliginding the Minimal 331 Model through the
DecayB — X7, Phys. RevD77(2008) 115022,9J802. 0949].

[440] A.Ibarra and C. Simonett@onstraints on the rare tau decays frogm— e in the
supersymmetric see-saw mqdHiEP 04 (2008) 102, 0802. 3858].

[441] P. Paradisi, M. Ratz, R. Schieren, and C. Simon&tmning minimal flavor violation
0805. 3989.

[442] M. Blanke, A. J. Buras, S. Recksiegel, and C. Taranfire Littlest Higgs Model with T-Parity
Facing CP-Violation inB,—B, Mixing, 0805. 4393.

[443] W. AltmannshoferFlavor Changing Neutral Current Processes in a SO(10) SUSY @ith
Family Symmetry0710. 1488.

[444] U. Nierste Bounds on new physics froB, mixing Int. J. Mod. PhysA22 (2008) 5986-5996,
[0707. 3538].

[445] M. Steinhausel, oops for ILG 0709. 3886.

[446] S. Bekavac and D. Seidé)n-shell renormalisation constants including two différaonzero
masses0710. 0245.

[447] M. Beneke and Y. KiyoUltrasoft contribution to heavy-quark pair production melreshold
0804. 4004.

[448] A.G. Grozin,Three-loop results in HQED805. 1474.

[449] A. Maier, P. Maierhofer, and P. Marqauithe second physical moment of the heavy quark vector
correlator atO(a?), 0806. 3405.

[450] K. G. Chetyrkinet. al, Charm and Bottom Quark Masses: an Updd&bays. RevD80 (2009)
074010, p907. 2110].

[451] A. Maier, P. Maierhofer, P. Marquard, and A. V. Smirnbgw energy moments of heavy quark
current correlators at four loopsNucl. PhysB824(2010) 1-18,0907. 2117].

[452] Y. Kiyo, A. Maier, P. Maierhofer, and P. Marquafdeconstruction of heavy quark current
correlators ato(a?), Nucl. PhysB823(2009) 269-287,4907. 2120].



72 Final Report — Research Activity

[453] G. Bell,NNLO corrections to inclusive semileptonic B decays in trepe-function regionNucl.
Phys.B812(2009) 264—-289,(J810. 5695].

[454] M. Beneke, T. Huber, and X. Q. LTwo-loop QCD correction to differential semi-leptonic
b — u decays in the shape-function regjdtucl. PhysB811(2009) 77-97,(0810. 1230].

[455] G. Bell, NNLO vertex corrections in charmless hadronic B decays:| Bad, Nucl. PhysB822
(2009) 172—-200,d902. 1915].

[456] G.Belland V. Pilipp,.B~ — 7~ 7%/p~p" to NNLO in QCD factorizationPhys. RevD80 (2009)
054024, p907. 1016].

[457] M. Beneke and L. Vernazz&® — x.;K decays revisitedNucl. PhysB811(2009) 155-181,
[0810. 3575].

[458] Y. Kiyo, J. H. Kuhn, S. Moch, M. Steinhauser, and P. UWep-quark pair production near
threshold at LHCEur. Phys. JC60(2009) 375-386,0J812. 0919].

[459] Y. Kiyo, D. Seidel, and M. Steinhausex,«a;) corrections to theyt¢ vertex at the top quark
threshold JHEP 01 (2009) 038, 0810. 1597].

[460] A.H.Hoang, C. J. Reisser, and P. Ruiz-Femelmmnlementing invariant mass cuts and finite
lifetime effects in top-antitop production at threshditlicl. Phys. Proc. Suppl86(2009)
403-406, 0810. 2934].

[461] P. Marquard, J. H. Piclum, D. Seidel, and M. SteinhguSempletely automated computation of
the heavy-fermion corrections to the three-loop matchimgfficient of the vector currenPhys.
Lett. B678(2009) 269-275,4904. 0920].

[462] A. Khodjamirian,Upper bounds orfp and fp, from two-point correlation function in QCD
Phys. RevD79(2009) 031503,(3812. 3747].

[463] S. Faller, A. Khodjamirian, C. Klein, and T. Mann&, — D) Form Factors from QCD
Light-Cone Sum Rulegur. Phys. JC60 (2009) 603-615,J809. 0222].

[464] A. Khodjamirian, C. Klein, T. Mannel, and N. OffeBemileptonic charm decay$ — =lv; and
D — Kly; from QCD Light-Cone Sum Rulg3907. 2842.

[465] A. Khodjamirian,Hadronic Form Factors: Combining QCD Calculations with Aytécity,
0909. 2154.

[466] M. Wick and W. Altmannshofe\ Reconsideration of the— s gamma Decay in the Minimal
Flavor Violating MSSMAIP Conf. Proc.1078(2009) 348-353,(J810. 2874].

[467] W. Altmannshofer, A. J. Buras, D. M. Straub, and M. Wiblew strategies for New Physics
search inB — K*vv, B — Kvv and B — X,vv decaysJHEP 04 (2009) 022,0902. 0160].

[468] A. Crivellin and U. NiersteSupersymmetric renormalisation of the CKM matrix and new
constraints on the squark mass matricelys. RevD79 (2009) 035018,(3810. 1613].

[469] L. Hofer, U. Nierste, and D. Scher&esummation dfan 5-enhanced supersymmetric loop
corrections beyond the decoupling lid907. 5408.



73

[470] M. Gorbahn, S. Jager, U. Nierste, and S. Triflee supersymmetric Higgs sector aRd-B
mixing for large tan3, 0901. 2065.

[471] M. Beneke, X.-Q. Li, and L. VernazzBladronic B decays in the MSSM with largan 3, Eur.
Phys. JC61(2009) 429-438,J901. 4841].

[472] A. Crivellin and U. NiersteChirally enhanced corrections to FCNC processes in the gene
MSSM 0908. 4404.

[473] P. Paradisi and D. Straubhe SUSY CP Problem and the MFV Princj@®06. 4551.

[474] W. Altmannshofer, A. J. Buras, S. Gori, P. Paradisd Bn M. Straub Anatomy and
Phenomenology of FCNC and CPV Effects in SUSY The@$£9. 1333.

[475] D. Guadagnoli, S. Raby, and D. M. StraMmble and testable SUSY GUTs with Yukawa
unification: the case of split trilinear®907. 4709.

[476] S. Trine, S. Westhoff, and S. WiesenfelBtpbing Yukawa Unification with K and B Mixing
JHEPO08 (2009) 002, 0904. 0378].

[477] M. Blanke, A. J. Buras, B. Duling, S. Recksiegel, andr@&.antino,FCNC Processes in the
Littlest Higgs Model with T-Parity: a 2009 LopR906. 5454.

[478] I. 1. Bigi, M. Blanke, A. J. Buras, and S. Recksieg@P Violation inD° — D Oscillations:
General Considerations and Applications to the Littlesgydt Model with T-ParityJHEP 07
(2009) 097,0904. 1545].

[479] T. FeldmannNeutrinos and Lepton Flavour Violatip0909. 1691.

[480] A. Crivellin, Effects of right-handed charged currents on the deternonatof|V,,;| and | V|,
0907. 2461.

[481] Y. Kiyo, M. Steinhauser, and N. Zetgupersymmetric Corrections to the Threshold Production
of Top Quark PairsPhys. RevD80 (2009) 075005,(907. 1146].

[482] S. Bekavac, A. Grozin, D. Seidel, and M. Steinhausigiht quark mass effects in the
chromomagnetic momerit906. 0130.

[483] H. Czyz and J. H. Kuhrtrong and Electromagneti¢/y» and(2.5) Decays into Pion and
Kaon Pairs Phys. RevD80 (2009) 034035,3904. 0515].

[484] O. Cata and V. MatelChiral corrections to thef{. / f- ratio for vector meson®907. 5422.

[485] A. H.Hoang, A. Jain, |. Scimemi, and I. W. Stewarhe R-evolution of QCD matrix elements
0905. 3193.

[486] A.H.Hoang, A. Jain, . Scimemi, and I. W. Stewdtevolution: Improving perturbative QGD
0908. 3189.

[487] T.Huber,0On a two-loop crossed six-line master integral with two mastnes JHEP 03 (2009)
024, 0901. 2133].



74 Final Report — Research Activity

[488] J. F. Kamenik and C. Smitfiyee-level contributions to the rare decaigs” — (7, K, K*)vin
the Standard ModePhys. LettB680(2009) 471-475,J908. 1174].

[489] CDF Collaboration, T. Aaltoneet. al, Measurement of Resonance Parameters of Orbitally
Excited NarrowB" MesonsPhys. Rev. Lettl02(2009) 102003,§J809. 5007].

[490] CDF Collaboration, T. Aaltoneet. al, Precision Measurement of the X(3872) Mass in
J/psintm~ Decays Phys. Rev. Lettl03(2009) 152001,J906. 5218].

[491] S. WesthoffGrand Unified Flavour Physic9909. 2568.

[492] L. Hofer, U. Nierste, and D. Scher&juino-mediated FCNCs in the MSSM with large: 3,
0909. 4749.

[493] G. Bell, NNLO corrections to charmless hadronic B deca3807. 5133.

[494] A. G. Grozin,Introduction to effective field theories. 1. HeisenbergleEeffective theory,
decoupling of heavy flavour8908. 4392.

[495] A. Crivellin, CKM Elements from Squark Gluino Log@905. 3130.
[496] U. Nierste,Three Lectures on Meson Mixing and CKM phenomenolog94. 1869.

[497] L. Mercolli and C. SmithEDM constraints on flavored CP-violating phasskicl. PhysB817
(2009) 1-24,0902. 1949].

[498] S. Trine,Charged-Higgs effects iB — (D)7rv decays0810. 3633.
[499] R. Kowalewski and T. ManneDetermination ofi, andV,,, .

[500] T. FeldmannSoft-Collinear Effective Theory: Recent Results and Appibhs PoS
CONFINEMENTS8 (2008) 007,0811. 4590].

[501] S. RecksiegeFlavour Physics in the Littlest Higgs Model with T-Parityffécts in thek, By
and D systems0908. 3117.

[502] W. AltmannshoferProbing the MSSM flavor structure with low energy CP violatio
0909. 2837.

[503] D. M. StraubMFV and the SUSY CP Proble®909. 3296.
[504] C. Smith,Minimal flavor violation in supersymmetric theorj€¥909. 4444,

[505] A.V.Smirnov, V. A. Smirnov, and M. Steinhaus@hree-loop static potentiaPhys. Rev. Lett.
104(2010) 112002,4911. 4742].

[506] N. Brambilla, J. Ghiglieri, P. Petreczky, and A. Vaifiche Polyakov loop and correlator of
Polyakov loops at next-to-next-to-leading ordehys.RevD82 (2010) 074019,1007. 5172].

[507] K. G. Chetyrkin and A. MaielVilson Expansion of QCD Propagators at Three Loops:
Operators of Dimension Two and Thré®11. 0594.



75

[508] S. Bekavaet. al, Matching QCD and HQET heavy-light currents at three ladgacl. Phys.
B833(2010) 46-63,0911. 3356].

[509] A.H.Hoang, C. J. Reisser, and P. Ruiz-FemeRtegse Space Matching and Finite Lifetime
Effects for Top- Pair Production Close to Threshdhhys. RevD82 (2010) 014005,
[1002. 3223].

[510] H. M. Asatrian, T. Ewerth, A. Ferroglia, C. Greub, and@ssolaComplete(O7, Og)
contribution toB — X at ordera?, Phys. RevD82 (2010) 074006,1005. 5587].

[511] M. Misiak and M. Steinhausel,argesn. Asymptotic Behaviour @ (a?) Corrections to
B — X7, Nucl. PhysB840(2010) 271-283,1005. 1173].

[512] J. Brod and M. Gorbahmrg at NNLO: The Charm-Top-Quark ContributiphO07. 0684.

[513] A.J. Buras, D. Guadagnoli, and G. Isidddin e beyond lowest order in the Operator Product
ExpansionPhys.LettB688(2010) 309—-313,1002. 3612].

[514] M. Beneke, T. Huber, and X.-Q. LNNLO vertex corrections to non-leptonic B decays: Tree
amplitudesNucl. PhysB832(2010) 109-151,J911. 3655].

[515] G. Bell, M. Beneke, T. Huber, and X.-Q. lHeavy-to-light currents at NNLO in SCET and
semi-inclusiveB — X.¢T¢~ decay Nucl. PhysB843(2011) 143-176,J007. 3758].

[516] I. Bigi, T. Mannel, S. Turczyk, and N. Uraltseihe Two Roads to 'Intrinsic Charm’ in B
Decays JHEP 04 (2010) 073,0911. 3322].

[517] A.Khodjamirian, T. Mannel, A. A. Pivovarov, and Y. M. &klg,Charm-loop effect in
B — K® ¢t~ and B — K*~, JHEP09 (2010) 089, 1006. 4945].

[518] P. Gambino, T. Mannel, and N. Uraltséy,— D* at zero recoil revisitedPhys. RevD81 (2010)
113002, L004. 2859].

[519] H. Czyz, A. Grzelinska, and J. H. KuhRarrow resonances studies with the radiative return
method Phys. RevD81 (2010) 094014,1002. 0279].

[520] T. Feldmann, C. Promberger, and S. Recksigglehracterising New Physics Models by Effective
Dimensionality of Parameter Spack009. 5283.

[521] A.Lenzet. al, Anatomy of New Physics ii—B mixing 1008. 1593.

[522] W. Altmannshofer and D. M. Straulijability of MSSM scenarios at very large tan(betaflEP
1009(2010) 078, 1004. 1993].

[523] J. Girrbach, S. Mertens, U. Nierste, and S. Wiesehfekpton flavour violation in the MSSM
JHEPO05 (2010) 026,(0910. 2663].

[524] A. Crivellin and M. DavidkovDo squarks have to be degenerate? Constraining the mass
splitting with Kaon and D mixingPhys. RevD81 (2010) 095004,1002. 2653].



76 Final Report — Research Activity

[525] W. Altmannshofer, A. J. Buras, and P. Paradisi,ower Bound on hadronic EDMs from CP
Violation in Dy — Dy mixing in SUSY Alignment ModeRhys.LettB688(2010) 202—207,
[1001. 3835].

[526] A.J. Buras, K. Gemmler, and G. Isido@uark flavour mixing with right-handed currents: an
effective theory approaciNucl.PhysB843(2011) 107-142,7007. 1993].

[527] A.J. Buras, M. V. Carlucci, S. Gori, and G. Isidddiggs-mediated FCNCs: Natural Flavour
Conservation vs. Minimal Flavour ViolatipdHEP 1010(2010) 009, 1005. 5310].

[528] A.J. Buras, B. Duling, T. Feldmann, T. Heidsieck, Cofberger, and S. RecksiegBhtterns of
Flavour Violation in the Presence of a Fourth Generation afatks and LeptonsIHEP 1009
(2010) 106, 1002. 2126]. * Temporary entry *,

[529] A. J. Buras, B. Duling, T. Feldmann, T. Heidsieck, Cofberger, and S. Recksieg&éhe Impact
of a 4th Generation on Mixing and CP Violation in the Charmt8ysJHEP 1007 (2010) 094,
[1004. 4565].

[530] A.J. Buras, B. Duling, T. Feldmann, T. Heidsieck, andP@mberger.epton Flavour Violation
in the Presence of a Fourth Generation of Quarks and Leptiif&EP 1009(2010) 104,
[1006. 5356].

[531] A.Paul, I. 1. Bigi, and S. Recksiegdl® — vy and D? — ,+p~ Rates on an Unlikely Impact of
the Littlest Higgs Model with T- Parity008. 3141.

[532] F. Azfaret. al, Formulae for the Analysis of the Flavor-Tagged Ded#y— J /¢,
1008. 4283.

[533] The BABAR Collaboration, J. P. Leest. al, Measurement of they* — 5, transition form
factor, Phys. RevD81 (2010) 052010,1002. 3000].

[534] M. Bobrowski, A. Lenz, J. Riedl, and J. Rohrwildpw large can the SM contribution to CP
violation in D° — D® mixing be? JHEP 03 (2010) 009, 1002. 4794].

[535] O. Eberhardt, A. Lenz, and J. Rohrwilcess space for a new family of fermioa€05. 3505.

[536] T. Gehrmann, E. W. N. Glover, T. Huber, N. Ikizlerli, €. StuderusCalculation of the quark
and gluon form factors to three loops in QCIHEP 06 (2010) 094, 1004. 3653].

[537] A. Crivellin and J. GirrbachConstraining the MSSM sfermion mass matrices with lighthfen
massesPhys. RevD81 (2010) 076001,1002. 0227].

[538] P. Dimopoulost. al, Flavour symmetry restoration and kaon weak matrix elemiengsienched
twisted mass QC[Nucl. PhysB776(2007) 258-285,Hep- | at / 0702017].

[539] M. Bonaet. al, Status of the Cabibbo-Kobayashi-Maskawa matrix and uitytariangle fits
AIP Conf. Proc.881(2007) 210-219.

[540] UTfit Collaboration, M. Bonat. al, Model-independent constraints daF' = 2 operators and
the scale of New Physicar Xi v: 0707. 0636 [ hep-ph].



77

[541] P. Colangelo, F. De Fazio, R. Ferrandes, and T. N. PR&NC B, and A, transitions: Standard
Model versus a single Universal Extra Dimension scenaioXi v: 0709. 2817 [ hep- ph] .

[542] G. Isidori, F. Mescia, P. Paradisi, and D. Tentdayour physics at large tan(beta) with a
bino-like Isp Phys. RevD75 (2007) 115019,Hep- ph/ 0703035].

[543] KLOE Collaboration, F. Ambrosinet. al, Measurements of the form-factors slopes of
K1 — wvu decay with the KLOE detectoar Xi v: 0707. 4631 [ hep- ex] .

[544] KLOE Collaboration, F. Ambrosinet. al, KLOE measurement of the charged kaon absolute
semileptonic BRsar Xi v: 0707. 2532 [ hep- ex] .

[545] U. Aglietti et. al, Threshold resummation iB — X_.lv; decaysPhys. LettB653(2007) 38-52,
[ar Xi v: 0707. 2010 [ hep-ph]].

[546] P. Colangelo, F. De Fazio, F. Jugeau, and S. Nidgotithe light glueball spectrum in a
holographic description of QC[Phys. LettB652(2007) 73—78,iep- ph/ 0703316].

[547] L. Maiani, A. D. Polosa, and V. RiqueFhe charged Z(4433): Towards a hew spectroscopy
ar Xi v: 0708. 3997 [ hep-ph].

[548] L. Maiani, A. D. Polosa, and V. Riqudndications of a four-quark structure for the X(3872) and
X(3876) particles from recent Belle and BABAR daaXi v: 0707. 3354 [ hep- ph].

[549] L. Maiani, A. D. Polosa, and V. RiqueStructure of light scalar mesons from, and D° non-
leptonic decaysPhys. LettB651(2007) 129-134,Hep- ph/ 0703272].

[550] U. Aglietti, L. Di Giustino, G. Ferrera, and L. Trentag, Resummed mass distribution for jets
initiated by massive quarkPhys. LettB651(2007) 275-292,Hep- ph/ 0612073].

[551] L. Cappiello and G. D’Ambrosidsorm factor inK+ — 7+ 7%: interference versus direct
emissionPhys. RevD75 (2007) 094014,lep- ph/ 0702292].

[552] P. Colangelo, F. De Fazio, and S. NicofXi(3872) — D D~ decays and the structure of
X(3872) Phys. LettB650(2007) 166—171,Hep- ph/ 0701052].

[553] M. Ciuchini, M. Pierini, and L. SilvestriniB, — K*K* decays: The golden channels for new
physics searchesep- ph/ 0703137.

[554] G. Isidori,Soft-photon corrections in multi-body meson degaysXi v: 0709. 2439
[ hep- ph].

[555] S. Davidson, G. Isidori, and A. StrumiBhe smallest neutrino mgd3hys. LettB646(2007)
100-104, hep- ph/ 0611389].

[556] U. Aglietti, R. Bonciani, L. Grassi, and E. Remidde two loop crossed ladder vertex diagram
with two massive exchanges Xi v: 0705. 2616 [ hep- ph] .

[557] ALPHA Collaboration, P. Dimopoulost. al, Non-perturbative renormalisation of Delta F=2
four-fermion operators in two-flavour QGIDHEP 05 (2008) 065, 0712. 2429].



78 Final Report — Research Activity

[558] P. Dimopoulot. al, Non-perturbative renormalisation of four-fermion opereat in N; = 2
QCD, PoSLAT2007 (2007) 368,0710. 2862].

[559] P. Dimopoulo%t. al, Renormalisation of quark bilinears with Nf=2 Wilson fermsoand
tree-level improved gauge actioRoSLATTICE2007 (2007) 241,0710. 0975].

[560] V. Lubicz, S. Simula, and C. Tarantinoight quark masses and pseudoscalar decay constants
from Nf=2 twisted mass QCIPoSLATTICE2007 (2007) 374,0710. 0329].

[561] G. Isidori,Supersymmetric effects in flavour physies. J. Mod. PhysA22 (2008) 5841-5852.
[562] G. Isidori,Flavour Physics: Now and in the LHC er@801. 3039.

[563] UTfit Collaboration, M. Bonat. al, First Evidence of New Physics bn— s Transitions
0803. 0659.

[564] J. F. Kamenik and F. Mesci® — D7v Branching Ratios: Opportunity for Lattice QCD and
Hadron Colliders 0802. 3790.

[565] J. F. KamenikPelta F = 1 Constraints on Minimal Flavor Violatigrd805. 2363.

[566] T.Browderet. al, On the Physics Case of a Super Flavour FactditEP 02 (2008) 110,
[0710. 3799].

[567] KLOE Collaboration, F. Ambrosinet. al, Vus and lepton universality from kaon decays with
the KLOE detectqrJHEP 04 (2008) 059, p802. 3009].

[568] FlaviaNet Working Group on Kaon DecaysCollaboration, M. Antonellet. al, Precision tests
of the Standard Model with leptonic and semileptonic kacregle 0801. 1817.

[569] M. Brambilla, A. Giovannini, and R. Ugocciorn statistical developments of clan concept in
multiparticle productionPhysicaA387 (2008) 1110-1122.

[570] N. Brambilla, J. Ghiglieri, A. Vairo, and P. Petrecz8tatic quark-antiquark pairs at finite
temperature0804. 0993.

[571] N. Brambilla,Effective Field Theories for Heavy Quarkoniuydy12. 1227.
[572] N. Brambilla,Extraction ofas andmg from Onig 0711. 1689.

[573] N. Brambilla and A. VairoHeavy Quarkonium Physics Theoretical Statsta Phys. Polon.
B38(2007) 3429-34400711. 1328].

[574] U. Aglietti, F. Di Lodovico, G. Ferrera, and G. RicaiyInclusive Measure diV,;| with the
Analytic Coupling Model0711. 0860.

[575] P. Colangelo, F. De Fazio, F. Giannuzzi, F. JugeauSamdicotri, Light scalar mesons in the
soft-wall model of AdS/QCD807. 1054.

[576] P. Colangelo, F. De Fazio, F. Jugeau, and S. Nidoirgstigating AdS/QCD duality through
scalar glueball correlatorsO711. 4747.



79

[577] G.t. Hooft, G. Isidori, L. Maiani, A. D. Polosa, and VidqRier, A Theory of Scalar Mesons
0801. 2288.

[578] N. V. Drenska, R. Faccini, and A. D. Polostigher Tetraquark Particles0807. 0593.
[579] A.D. PolosaHints of a New Spectroscop§712. 1691.
[580] B. Allanachet. al, SUSY Les Houches AccorddB01. 0045.

[581] M. Moretti, F. Piccinini, and A. D. Polos#& Fully Numerical Approach to One-Loop
Amplitudes0802. 4171.

[582] S. Davidson, G. Isidori, and S. Uhli§plving the flavour problem with hierarchical fermion
wave functionsPhys. LettB663(2008) 73—79,0711. 3376].

[583] V. Cirigliano, A. De Simone, G. Isidori, I. Masina, a’d Riotto, Quantum Resonant
Leptogenesis and Minimal Lepton Flavour Violatid@CAP0801(2008) 004,0711. 0778].

[584] G. Isidori,Large tan(beta) effects in flavour physi€§10. 5377.

[585] J. O. Eeg, S. Fajfer, and J. F. Kamer@hiral corrections to the scalar form factor iB, — D,
transitions 0807. 0202.

[586] D. Becirevic, S. Fajfer, and J. F. Kamenin the matrix elements of dB=0 operators in the
heavy meson decay widil@804. 1750.

[587] S. Fajfer and J. F. Kamenikn the flavor structure of the littlest Higgs mod®#HEP 12 (2007)
074,[0710. 4293].

[588] D. Becirevic, S. Fajfer, and J. F. Kamenikse and misuse of ChPT in the heavy-light systems
PoSLAT2007 (2007) 063,0710. 3496].

[589] P. Masjuan, J. Sanz-Cillero, and V.Sgme remarks on the pade unitarization of low-energy
amplitudes0805. 3291.

[590] J. Virto, Topics in hadronic b decay8712. 3367.

[591] F. De Fazio, T. Feldmann, and T. HUr8CET sum rules foB — P and B — V transition form
factors JHEP 02 (2008) 031,p711. 3999].

[592] P. Colangelo, F. De Fazio, S. Nicotri, and M. Riddentifying D, ;(2700) through its decay
modesPhys. RevD77 (2008) 014012,§710. 3068].

[593] NA48/2 Collaboration, J. R. Batlegt. al, New high statistics measurement of K(e4) decay form
factors and pi pi scattering phase shjfesur. Phys. JC54 (2008) 411-423.

[594] KLOE Collaboration, F. Ambrosinet. al, Measurement of th&s — gg branching ratio using
a pure Kg beam with the KLOE detectadHEP 05 (2008) 051, 0712. 1744].

[595] The KLOE Collaboration, F. Ambrosinet. al, Measurement of the charged kaon lifetime with
the KLOE detectqrJHEP 01 (2008) 073,0712. 1112].



80 Final Report — Research Activity

[596] KLOE Collaboration, F. Ambrosinet. al, Measurement of th&';, — wuv form factor
parameters with the KLOE detectadtHEP 12 (2007) 105, (0710. 4470].

[597] BABAR Collaboration, B. Auberét. al, A study ofB — X (3872) K with
X (3872) — J/PsirTn—, Phys. RevD77 (2008) 111101,7803. 2838].

[598] BABAR Collaboration, B. Auberét. al, Measurement of CP observablesin— D0Ocp K
decaysPhys. RevD77(2008) 111102,3802. 4052].

[599] BABAR Collaboration, B. Auberét. al, Measurement of th& — X v Branching Fraction and
Photon Energy Spectrum using the Recoil Methritys. RevD77 (2008) 051103,
[0711. 4889].

[600] BABAR Collaboration, B. Auberét. al, Search for Lepton Flavor Violating Decays
7+ — I*w(l = e, 1), Phys. Rev. Lettl00(2008) 071802,3711. 0980].

[601] BABAR Collaboration, B. Auberét. al, A Study of Excited Charm-Strange Baryons with
Evidence for new Baryoris.(3055)" and=.(3123) ™, Phys. RevD77 (2008) 012002,
[0710. 5763].

[602] B. Blossieret. al, Pseudoscalar decay constants of kaon and D-mesons/fpm 2 twisted
mass Lattice QCRIHEP 07 (2009) 043, P904. 0954].

[603] R. Frezzotti, V. Lubicz, and S. Simulglectromagnetic form factor of the pion from
twisted-mass lattice QCD a¥y = 2,0812. 4042.

[604] B. Blossier, V. Lubicz, C. Tarantino, and S. SimWPaeudoscalar meson decay constafits fp
and fp,, from N ;=2 twisted mass Lattice QC810. 3145.

[605] V. Lubicz, F. Mescia, S. Simula, and C. Tarantihd,— 7« Semileptonic Form Factors from
Two-Flavor Lattice QCD0906. 4728.

[606] M. Bonaet. al, An Improved Standard Model Prediction Of BR— 7v) And Its Implications
For New Physics0908. 3470.

[607] J. O. Eeq, S. Fajfer, and J. F. Kamert@ihiral loop corrections inB — DIv decays
0810. 0461.

[608] I. Dorsner, S. Fajfer, J. F. Kamenik, and N. Kosr@ilan scalar leptoquarks explain thfg,
puzzle?0906. 5585.

[609] O.Buchmuelleget. al, Likelihood Functions for Supersymmetric Observables agBentist
Analyses of the CMSSM and NUHMIBO7. 5568.

[610] O. Gedalia, G. Isidori, and G. Pergzombining Direct & Indirect Kaon CP Violation to
Constrain the Warped KK Scal@905. 3264.

[611] R. Barbieri, G. Isidori, and D. Pappadopul@omposite fermions in Electroweak Symmetry
Breaking JHEP02 (2009) 029, 0811. 2888].

[612] KLOE Collaboration, M. Martiniet. al, Recent results from KLOE at DAFNEt. J. Mod.
Phys.E18(2009) 105, 0906. 3819].



81

[613] KLOE Collaboration, F. Ambrosinet. al, A global fit to determine the pseudoscalar mixing
angle and the gluonium content of themeson JHEP 07 (2009) 105, P906. 3819].

[614] KLOE Collaboration, F. Ambrosinet. al, Search for theks — eTe~ decay with the KLOE
detector Phys. LettB672(2009) 203,(0811. 1007].

[615] KLOE Collaboration, F. Ambrosinet. al, Precise measurement of
B(K — ev())/B(K — uv(v)) and study o — ev~, 0907. 3594.

[616] NA48/2 Collaboration, J. R. Batlegt. al, Precise measurement of thé™ — n*ete™ decay
Phys. LettB677(2009) 246-254,(4903. 3130].

[617] A. Vairo, Non-relativistic bound states: the long way back from théhBeSalpeter to the
Schroedinger equatiQi®902. 3346.

[618] N. Brambilla, E. Mereghetti, and A. Vairéjadronic quarkonium decays at ordef, Phys. Rev.
D79 (2009) 074002,9810. 2259].

[619] F. De FazioRadiative transitions of heavy quarkonium stateisys. RevD79 (2009) 054015,
[0812. 0716].

[620] P. Roig,Hadronic tau decays into two and three meson modes withiorRese Chiral Theory
0907. 5540.

[621] F. De FazioNew Charm Spectroscopy: Insights from The®$10. 0412.

[622] C. Bignamini, B. Grinstein, F. Piccinini, A. D. Polgsand C. Sabellils the X(3872) Production
Cross Section at Tevatron Compatible with a Hadron Moletuierpretation? 0906. 0882.

[623] N. V. Drenska, R. Faccini, and A. D. Pologotic Hadrons with Hidden Charm and
StrangenessPhys. RevD79(2009) 077502,3902. 2803].

[624] B. Grinstein, R. Jora, and A. D. Pologanote on large N scala@QCD,, Phys. LettB671(2009)
440-444,0812. 0637].

[625] A. H. Fariborz, R. Jora, and J. Schech@lpbal aspects of the scalar meson puzzle
0902. 2825.

[626] B. Blossieret. al, A proposal for B-physics on current latticeé3909. 3187.

[627] P. Dimopoulos, R. Frezzotti, C. Michael, G. C. Rosaij £. Urbach((a?) cutoff effects in
lattice Wilson fermion simulation©908. 0451.

[628] M. Constantinou, V. Lubicz, H. Panagopoulos, and fi&tou, O(a?) corrections to the
one-loop propagator and bilinears of clover fermions withrtanzik improved gluons
0907. 0381.

[629] M. Ciuchini, E. Franco, G. Martinelli, M. Pierini, arld Silvestrini, Searching For New Physics
With B — Km Decays Phys. LettB674(2009) 197-203,4811. 0341].

[630] J. F. Kamenik and M. Nemevsedkepton flavor violation in type | + Il seesg@908. 3451.



82 Final Report — Research Activity

[631] J. Drobnak, S. Fajfer, and J. F. Kamergignatures of NP models in top FCNC decay
t — c(u)l™1~, JHEP03(2009) 077,0812. 0294].

[632] KLOE Collaboration, F. Ambrosinet. al, Search for the decag — K°K°y with th e KLOE
experimentPhys. LettB679(2009) 10-14,0903. 4115].

[633] M. V. Carlucci, P. Colangelo, and F. De Fazrare B, decays ta; andy’ final statesPhys. Rev.
D80 (2009) 055023,7907. 2160].

[634] R. Jora, J. Schechter, and M. N. Shalfdrturbed S3 neutring®909. 4414.
[635] R. JoraHiggs boson otherwis®905. 0206.

[636] D. Blacket. al, Remark on pion scattering lengtidod. Phys. LettA24 (2009) 2285-2289,
[0904. 2161].

[637] G. Isidori, Y. Nir, and G. PereElavor Physics Constraints for Physics Beyond the Standard
Model 1002. 0900.

[638] UTfit Collaboration, A. Bevamt. al, Update of the Unitarity Triangle Analysi$4010. 5089.

[639] A.J.Buras, G. Isidori, and P. ParadBDMs vs. CPV inB, ; mixing in two Higgs doublet
models with MFVYto appear in Phys. LetB (2010) [LO07. 5291].

[640] P. Colangelo and F. De Fazidpen charm meson spectroscopy: Where to place the latest pie
of the puzzlePhys. RevD81 (2010) 094001,1001. 1089].

[641] N. Brambillaet. al, Heavy quarkonium: progress, puzzles, and opportunifi@d 0. 5827.

[642] T.J.Burns, F. Piccinini, A. D. Polosa, and C. Sab@&llie2~" assignment for the X(3872hys.
Rev.D82(2010) 074003,1008. 0018].

[643] N. Drenskeet. al, New Hadronic Spectroscop$006. 2741.

[644] C. Bignaminiet. al, More loosely bound hadron molecules at CDPhys. LettB684 (2010)
228-230,0912. 5064].

[645] G. Cotugno, R. Faccini, A. D. Polosa, and C. Sab€lliarmed BaryoniupPhys. Rev. Lettl04
(2010) 132005,¢911. 2178].

[646] NA48/2 Collaboration, J. R. Batlegt. al, Empirical parameterization of th&* — 7+7070
decay Dalitz platPhys. LettB686(2010) 101-108,J004. 1005].

[647] NA48/2 Collaboration, J. R. Batlegt. al, Measurement of the direct emission and interference
terms and search for CP violation in the dec&y — n*x%, Eur. Phys. JC68(2010) 75-87,
[1004. 0494].

[648] NA48/2 Collaboration, J. R. Batlegt. al, Determination of the S-wave pi pi scattering lengths
from a study oK+ — 77070 decaysEur. Phys. JC64 (2009) 589-608,0J912. 2165].

[649] D. Babuscit. al, Proposal for taking data with the KLOE-2 detector at the®ME collider
upgraded in energyl007. 5219.



83

[650] G. Rossi and M. Test# 0-dimensional counter-example to rootinghys. LettB688(2010)
248-249, 1005. 3672].

[651] P. Nathet. al, The Hunt for New Physics at the Large Hadron Collidducl. Phys. Proc. Suppl.
200-202(2010) 185-417,5001. 2693].

[652] O.Buchmuelleget. al, Predictions form; andmyy in Minimal Supersymmetric ModelBhys.
Rev.D81(2010) 035009,3912. 1036].

[653] O. Cata and J. F. KamenikJectroWeak Precision Observables at One-Loop in Higgsles
models1010. 2226.

[654] P. Colangelo, F. De Fazio, and W. WahinnleptonicB, to charmonium decays: analyses in
pursuit of determining the weak phasg 1009. 4612.

[655] P. Colangelo, F. De Fazio, and W. Watgy, — f;(980) form factors andB, decays into
f0(980), Phys. RevD81 (2010) 074001,7002. 2880].

[656] J. Gluza, F. Haas, K. Kajda, and T. RiemaAnfomatizing the application of Mellin-Barnes
representations for feynman integraég Xi v: 0707. 3567 [ hep- ph].

[657] J. Gluza, K. Kajda, and T. RiemamMBRE - a Mathematica package for the construction of
Mellin-Barnes representations for Feynman integr&lemput. Phys. Commuh?77 (2007)
879-893,0704. 2423].

[658] S. Actis, M. Czakon, J. Gluza, and T. Riemamwpo-Loop Fermionic Corrections to Massive
Bhabha ScatteringNucl. PhysB786(2007) 26-51,(704. 2400].

[659] M. Misiak et. al, The first estimate aB(B — X,v) at O(a?), Phys. Rev. Let08 (2007)
022002, hep- ph/ 0609232].

[660] M. Misiak and M. SteinhauselNNLO QCD corrections to th& — X~ matrix elements using
interpolation inm — ¢, Nucl. PhysB764(2007) 62—-82, liep- ph/ 0609241].

[661] M. Czakon, U. Haisch, and M. Misiakpur-loop anomalous dimensions for radiative flavour-
changing decaysIHEP 03 (2007) 008, hep- ph/ 0612329].

[662] M. Misiak, NNLO QCD corrections to th& — X,v, Acta Phys. PolonB38 (2007) 2879-2884.

[663] H.Czyz and A. Grzelinskd&adiative return physics program within EURIDICE netwofkta
Phys. PolonB38 (2007) 2989-2998,0707. 1275].

[664] Z.Was,Precision simulations with TAUOLA and PHOT\ucl. Phys. Proc. Suppl69(2007)
16-21, hep- ph/ 0610386].

[665] S. Actis, M. Czakon, J. Gluza, and T. RiemaRarmionic NNLO contributions to Bhabha
scattering Acta Phys. PolonB38 (2007) 3517-3528(710. 5111].

[666] S. Actis, M. Czakon, J. Gluza, and T. Riemakirtual Hadronic and Leptonic Contributions to
Bhabha ScatteringPhys. Rev. Lettl00(2008) 131602,J711. 3847].

[667] J. Gluza and T. Riemanhlew results for 5-point function§712. 2969.



84 Final Report — Research Activity

[668] J. Gluza and T. RiemanA, new treatment of mixed virtual and real IR- singularities
0801. 4228.

[669] S. Actis, J. Gluza, and T. Riemar¥irtual Hadronic Corrections to Massive Bhabha Scattering
0807. 0174.

[670] T. Diakonidiset. al, On the tensor reduction of one-loop pentagons and hexa@@ts/. 2984.

[671] K. Kolodziej and S. Szczypinsk§tudying off mass shell and off resonance background ffect
e+ e-— tanti-t H, Acta Phys. PolonB38 (2007) 3609-3615.

[672] K. Kolodziej and S. SzczypinskDff resonance background effectseine™ — ttH, Nucl. Phys.
B801(2008) 153-162,J803. 0887].

[673] K. Kolodziej, Current status of CARLOMAT, a program for automatic compoiteof lowest
order cross section$806. 4842.

[674] M. Krawczyk and D. Sokolowskd;he charged Higgs boson mass in the 2HDM: decoupling and
CP violation 0711. 4900.

[675] M. Krawczyk,The International Linear Collider: Physics caskcta Phys. PolonB38 (2007)
3595-3607.

[676] M. Krawczyk,Introduction to Photon 20Q70807. 2050.

[677] D. A. Anipkoet. al, Charge asymmetries ity — (70~ + /s (¢ = p, e) with polarized photons
in the Standard ModeD806. 1760.

[678] F. del Aguilaet. al, Collider aspects of flavour physics at high@01. 1800.

[679] B. Grzadkowski and M. Misiakhnomalous Wtb coupling effects in the weak radiative B- meso
decay to be published in Phys. Rev.(R008) 0802. 1413].

[680] H. Czyz, A. Grzelinska, and A. Wapienikiew developments in PHOKHARA Monte Carlo
generator Acta Phys. PolonB38 (2007) 3491,0710. 4227].

[681] H. Czyz, J. H. Kuhn, and A. Wapienikpur-pion production in tau decays and e+e-
annihilation: an updatePhys. RevD77 (2008) 114005,3J804. 0359].

[682] M. Caffo, H. Czyz, M. Gunia, and E. Remid@OKASUN: a fast and precise humerical
program to calculate the Master Integrals of the two-looprise diagrams0807. 1959.

[683] S. Banerjee, B. Pietrzyk, J. M. Roney, and Z. W) and muon pair production cross-sections
in electron- positron annihilations at sqrts = 10.58 GeRhys. RevD77 (2008) 054012,
[0706. 3235].

[684] Z.Was, P. Golonka, and G. Nanal®OTOS Monte Carlo and its theoretical accuracy
0807. 2762.

[685] J. P. Dedonder, B. Loiseau, B. El-Bennich, and S. Wigc@a the structure of the X(1835)
baryonium 0904. 2163.



85

[686] S.Wycech and A. M. GreeWariational calculations for K-few-nucleon syster®ys. Rev\C79
(2009) 014001,7808. 3329].

[687] S. Wycech and A. M. Greeithe kaon-few-nucleon levels and lifetimes calculated by a
variational methodFew Body Sys#5 (2009) 95-98.

[688] S. Ilvashyn and A. KorchirQn modeling the scalar meson dynamics with Resonance Chiral
Theory 0904. 4823.

[689] J. Gluza, A. Mitov, S. Moch, and T. Riemarifhe QCD form factor of heavy quarks at NNLO
JHEPO07 (2009) 001, p905. 1137].

[690] A. Grzelinska, H. Czyz, and A. Wapienigtatus of PhokharaNucl. Phys. Proc. Suppl.89
(2009) 216-221,(4812. 1939].

[691] K. Kolodziej, carlomat’, A program for automatic computation of lowestler cross sections
Comput. Phys. Commuh80(2009) 1671-1680,0903. 3334].

[692] T. Diakonidiset. al, A complete reduction of one-loop tensor 5- and 6-point irtisgPhys. Rev.
D80 (2009) 036003,7812. 2134].

[693] G. Nanava, Q. Xu, and Z. Walslatching NLO parton shower matrix element with exact phase
space: case o — lv(gamma) andy * — > 7t7~ (gamma), 0906. 4052.

[694] Z. Was, TAUOLA, TAUOLA universal interface PHOTOS and MC-TESTE&uS ReportNucl.
Phys. Proc. Suppll89(2009) 43—-48,(0901. 1865].

[695] M. Misiak, QCD Calculations of Radiative B Decay@308. 3134.

[696] H. Czyz and A. Grzelinsk&trong and electromagnetia/jland«(2s) decays into pion and kaon
pairs, Chinese Physics 34 (2010), no. 6 1-5.

[697] H. Czyz and S. IvashyisKHARA Monte Carlo generator for e+e- to e+e-pi0 and e+e- t@e
pi+pi- processesar Xi v: 1009. 1881. submitted to Comp. Phys. Comm.

[698] S. Ivashyn, H. Czyz, and A. KorchiRadiative Return: a progress on FSR teétsta Phys.
Polon.B40 (2009) 3185-3192,0910. 5335].

[699] J. Gluza, K. Kajda, T. Riemann, and V. Yundhiymerical Evaluation of Tensor Feynman
Integrals in Euclidean Kinematicar Xi v: 1010. 1667.

[700] J. Gluza, K. Kajda, and D. A. Kosowdmwards a Basis for Planar Two-Loop Integrals
ar Xi v: 1009. 0472.

[701] J. Gluza, K. Kajda, T. Riemann, and V. Yundiews on Ambre and CSectprs
ar Xi v: 1006. 4728.

[702] M. Misiak and M. Poradzinskicompleting the Calculation of BLM corrections to-B Xs
gammaar Xi v: 1009. 5685.

[703] M. Misiak, B — Xs gamma - Current Statu&cta Phys. PolonB40 (2009) 2987—-2996,
[0911. 1651].



86 Final Report — Research Activity

[704] B. Grzadkowski, M. Iskrzynski, M. Misiak, and J. Rdsi®imension-Six Terms in the Standard
Model Lagrangianar Xi v: 1008. 4884.

[705] 1. Ginzburg, K. Kanishev, M. Krawczyk, and D. SokoldwsEvolution of Universe to the
present inert phasear Xi v: 1009. 4593.

[706] D. Sokolowskalnert Model and evolution of the Universar Xi v: 1009. 5099.

[707] K. Kolodziej and S. Szczypinskgignal and Background in e+e- t anti-t H, Acta Phys. Polon.
B40(2009) 3015-3021,0911. 1085].

[708] J. O. Eeg, K. Kumericki, and I. PiceBoft gluon contributions to thB — 7’ amplitude in a low
energy bosonization moddl Phys.G32(2006) 2081-2088 Hep- ph/ 0506152].

[709] J. A. Macdonald Sorensen and J. O. Eag,the decay modeBg, — vD*’, Phys. RewD75
(2007) 034015, ljep- ph/ 0605078].

[710] J. O. Eegq, S. Fajfer, and J. Kameniiiral loop corrections to weak decays of B mesons to
positive and negative parity charmed mesalt$EP 07 (2007) 078, &r Xi v: 0705. 4567

[ hep- ph] ].

[711] J. O. Eeg, S. Fajfer, and A. Prapotnik Brdriilon-factorizable contributions 89 — D{* D{*)
from chiral loops and tree levdl/ N, terms AIP Conf. Proc.806(2006) 183-189,
[hep- ph/ 0509252].

[712] J. O. Eeglow Energy Aspects of Heavy Meson Dec#@yda Phys. PolonB38 (2007)
2869-2878,0704. 0167].

[713] J. BijnensChiral perturbation theory beyond one logprog. Part. Nucl. Phys58 (2007)
521-586, hep- ph/ 0604043].

[714] J. Bijnens and K. GhorbarmQuark anti-quark expectation value in finite volume
hep-1at/0610083.

[715] J. Bijnens and K. Ghorbarfjnite volume dependence of the quark-antiquark vacuum
expectation valuePhys. LettB636(2006) 51-55,ep-1 at / 0602019].

[716] J. Bijnens, N. Danielsson, and T. A. Lahdéyee-flavor partially quenched chiral perturbation
theory at NNLO for meson masses and decay constahts. RevD73 (2006) 074509,
[hep-1 at/ 0602003].

[717] J. Bijnens, N. Danielsson, and T. A. Lah@artially quenched and three flavour ChPT at two
loops hep- ph/ 0701267.

[718] J. Bijnens and N. Danielssofhe eta mass and NNLO three-flavor partially quenched chiral
perturbation theoryPhys. RevD74 (2006) 054503,Hep-1 at / 0606017].

[719] J. Bijnens and N. DanielssoB|ectromagnetic corrections in partially quenched chiral
perturbation theoryPhys. RevD75 (2007) 014505,Hep-1 at/ 0610127].



87

[720] J. BijnensQuark Mass dependence at Two Loops for Meson PropeR&ESLATTICE2007
(2007) 004, 0708. 1377].

[721] J. BijnensRadiative and semileptonic decays in Chiral Perturbatidredry, PoOSKAON (2008)
027,[0707. 0419].

[722] J. Bijnens and K. Ghorbanj, — 37 at Two Loops In Chiral Perturbation TheqryHEP 11
(2007) 030,0709. 0230].

[723] V. V. Abaev, P. Metsa, and M. E. Sainibhe Goldberger-Miyazawa-Oehme sum rule revisited
Eur. Phys. JA32 (2007) 321-325,J704. 3167].

[724] P. MetsaForward analysis ofrn scattering with an expansion methaat Xi v: 0705. 4528
[ hep-ph].

[725] UKQCD Collaboration, J. Koponergnergies ob, meson excited states - a lattice study
ar Xi v: 0708. 2807 [ hep-lat].

[726] J. Gasser, M. A. lvanov, and M. E. SainRevisitingyy — 77~ at low energiesNucl. Phys.
B745(2006) 84-108,ljep- ph/ 0602234].

[727] J. KoponenEnergies and radial distributions @f mesons on the latticlep- | at / 0702006.

[728] J. KoponenP- and D-wave spin-orbit splittings in heavy-light mesdP@SLAT2007 (2007)
112,[0710. 0489].

[729] UKQCD Collaboration, J. Koponergnergies and radial distributions @f mesons: The effect
of hypercubic blockingPoSLAT2006 (2006) 112, hep-1 at/ 0703011].

[730] M. E. Sainio and P. Mets®ion nucleon analysis at low energklP Conf. Proc.842(2006)
498-500.

[731] S. A. Wycech and A. M. Greeffhes- andp-wave attraction in boun@&nn, knnn states Int. J.
Mod. PhysA22 (2007) 629-632.

[732] J. Bijnens and K. Ghorbarisospin breaking inw vector form-factors for the weak and rare
decaysK3, K — mvvand K — w¢*¢~,0711. 0148.

[733] J. O. Eeg, K. Kumericki, and I. Piceklew Dipole Penguin Contribution t& — 7 decays
0803. 2106.

[734] J. Bijnensy andn’ physics Proceedings of the 11th International Conference on
Meson-Nucleon Physics and the Structure of the Nucleotededy H. Machner and S. Krewald
eConf C070910(2007) 104,0710. 4017].

[735] M. Sainio,The GMO sum rule revisitedProceedings of the 11th International Conference on
Meson-Nucleon Physics and the Structure of the Nucleoreé&diy H. Machner and S. Krewald
eConf C070910(2007) 281.

[736] P. MetsaePartial wave analysis of N scattering with fixed-constraints Proceedings of the
11th International Conference on Meson-Nucleon Physicktha Structure of the Nucleon,
edited by H. Machner and S. KrewadConf C070910(2007) 263.



88 Final Report — Research Activity

[737] J. Bijnens and A. Celid{ — 7w Decays in SU(2) Chiral Perturbation Thegfghys. LettB680
(2009) 466—470,4906. 0302].

[738] J. KoponenHeavy-light mesons on a latticklU- P- D158,
http://urn.fi/URN | SBN: 978- 952-10- 4228- 7.

[739] J. Bijnens and I. JemoBetermination of Low Energy Constants and testing Chiratui®bation
Theory at ordep® (NNLO), 0909. 4477.

[740] J. Bijnens and I. JemoBetermination of Low Energy Constants and testing Chiratd®bation
Theory at Next to Next to Leading Ordé€904. 3705.

[741] J. BijnensStatus of Strong ChRD904. 3713.

[742] J. Bijnens and I. JemoRelations at Ordep® in Chiral Perturbation Theoryto be published in
Eur. Phys. JC (2009) p906. 3118].

[743] J. BijnensChiral perturbation theory in the meson sect6009. 4635.

[744] J. Bijnens and L. CarlonLeading Logarithms in the Massivg(N') Nonlinear Sigma Model
0909. 5086.

[745] J. Bijnens and I. Jemoblard Pion Chiral Perturbation Theory foB — 7w andD — =«
Formfactors Nucl.PhysB840(2010) 54—66,4&r Xi v: 1006. 1197].

[746] J. Bijnens and L. CarloniThe Massive O(N) Non-linear Sigma Model at High Ordérhe
published in Nucl.Phys. B2010) far Xi v: 1008. 3499].

[747] K. Kampf, J. Novotny, and J. Trnk&enormalization and additional degrees of freedom within
the chiral effective theory for spin-1 resonancelys.RevD81 (2010) 116004,
[ar Xi v: 0912. 5289].

[748] J. Bijnens and J. Lulechnicolor and other QCD-like theories at next-to-nextaading ordey
JHEP0911(2009) 116, &r Xi v: 0910. 5424].

[749] L. E. Leganger and J. O. Edgpn-factorizable contribtion ta}§g — 79D° Phys.RevD82
(2010) 074007,4r Xi v: 1003. 3348].

[750] J. O. Eeg and K. Kumericki;he Isgur-Wise Function within a Modified Heavy-Light Chira
Quark Mode] Phys.RevD81 (2010) 074015,dr Xi v: 0910. 5428].

[751] G. Colangelo, A. Fuhrer, and S. Larnite volume effects for nucleon and heavy meson masses
Phys.RevD82 (2010) 034506,4r Xi v: 1005. 1485].

[752] S. Descotes-Genohpw-energyrm andw K scatterings revisited in three- flavour resummed
chiral perturbation theoryEur. Phys. JC52(2007) 141-158,Hep- ph/ 0703154].

[753] S. Descotes-Genohlow far can you go ? surprises and pitfalls in three- flavouirah
extrapolations POSLATTICE2007 (2007) 070,0709. 0265].

[754] K. Kampf, J. Novotny, and J. Trnk@n different lagrangian formalisms for vector resonances
within chiral perturbation theoryEur. Phys. JC50(2007) 385-403,Hep- ph/ 0608051].



89

[755] K. Kampf, J. Novotny, and J. Trnk&jrst order formalism for spin one field8709. 3400.
[756] R. Kaiser,On the two-loop contributions to the pion madslEP09 (2007) 065, p707. 2277].

[757] H. Sazdjian)ntegral equation for gauge invariant quark two-point Gréefunction in QCD
Phys. RevD77(2008) 045028,9709. 0161].

[758] J. P. Lansberg and T. N. Phafiwo-photon width ofy,, 7, and; from heavy- quark spin
symmetryPhys. RevD75 (2007) 017501,Hep- ph/ 0609268].

[759] R. Babichet. al, Matrix elements and diquark correlations in quenched QCihwierlap
fermions PoOSLAT2006 (2006) 091, hep- 1 at/ 0610079].

[760] R. Babichet. al, Diquark correlations in baryons on the lattice with overlgparks Phys. Rev.
D76 (2007) 074021,Hep-1 at/ 0701023].

[761] V. Bernard, U.-G. Meissner, and A. Rusetskize A-resonance in a finite volumslucl. Phys.
B788(2008) 1-20, fiep- | at/ 0702012].

[762] P. Boucauckt. al, Divergent IR gluon propagator from Ward-Slavnov-Tayloeritities? JHEP
03(2007) 076, hep- ph/ 0702092].

[763] P. Boucauckt. al, Ghost and gluon leading power corrections in Landau gahyecl. Phys.
Proc. Suppl164(2007) 221-224.

[764] R. Babichet. al, K°—K° mixing beyond the standard model and CP- violating eleataiw
penguins in quenched QCD with exact chiral symméahys. RevD74 (2006) 073009,
[hep-1at/0605016].

[765] D. Becirevic, V. Lubicz, and F. Mescian estimate of thé& — K*~ form factor, Nucl. Phys.
B769(2007) 31-43,liep- ph/ 0611295].

[766] S. Dubynskiy, A. Le Yaouanc, L. Oliver, J. C. Raynaldavi. B. Voloshin,lsospin breaking in
the yield of heavy meson pairs in e+e- annihilation near shidd Phys. RevD75 (2007)
113001, p704. 0293].

[767] F.Jugeau, A. Le Yaouanc, L. Oliver, and J. C. RayRaplicit form of the Isgur-Wise function in
the BPS limitPhys. RevD74 (2006) 094012.

[768] I. I. Bigi et. al, Memorino on the ‘1/2 vs. 3/2 puzzle’' i — [7X, — a Year Later and a Bit
Wiser, Eur. Phys. JC52(2007) 975-985,J708. 1621].

[769] A. Le Yaouanc, L. Oliver, and J. C. RaynBelation between Light Cone Distribution
Amplitudes and Shape Function in B mesdttsys. RevD77 (2008) 034005,§707. 3027].

[770] D. Becirevic, S. Fajfer, and J. Kament®hiral behavior of theB, s-Bg4 s mixing amplitude in the
standard model and beyondHEP 06 (2007) 003, hep- ph/ 0612224].

[771] S. Descotes-GenoQCD factorisation and flavour symmetries illustratedip  — KK
decayshep- ph/ 0702013.



90 Final Report — Research Activity

[772] J. Charles, A. Hocker, H. Lacker, F. R. Le Diberder, &d'JampensBayesian statistics at
work: The troublesome extraction of the CKM phaséep- ph/ 0607246.

[773] P. Colangelo, F. De Fazio, R. Ferrandes, and T. N. PBgin, effects in rare3 — X, 77~ and
B — K*r 77~ decays in a single universal extra dimension scendlys. RevD74 (2006)
115006, hep- ph/ 0610044].

[774] J. SternChiral dynamics beyond the standard maqddlicl. Phys. Proc. Suppl74(2007)
109-114, hep- ph/ 0611127].

[775] V. Bernard, M. Oertel, E. Passemar, and J. Steests of non-standard electroweak couplings of
right-handed quarksJHEP 01 (2008) 015, p707. 4194].

[776] E.Passemabispersive representation and shapergf form factors PoOSKAON (2008) 012,
[0708. 1235].

[777] E. Passemal{ 53 decay: A first evidence of right-handed quark current$@cl. Phys. Proc.
Suppl.167(2007) 7-10, hep- ph/ 0609272].

[778] J. SternDid one observe couplings of right-handed quarks to, WOSKAON (2008) 013,
[0709. 3459].

[779] V. BernardChiral Perturbation Theory and Baryon Propertjdrog. Part. Nucl. Phys60
(2008) 82-160,4706. 0312].

[780] V. Bernard and U.-G. Meissnethiral perturbation theoryAnn. Rev. Nucl. Part. Sca7 (2007)
33-60, hep- ph/ 0611231].

[781] D. W. Hertzog, J. P. Miller, E. de Rafael, B. Lee Robgatsd D. StockingefThe physics case for
the new muon (g-2) experimeatr Xi v: 0705. 4617 [ hep- ph].

[782] J. P. Miller, E. de Rafael, and B. L. Roberdyon g-2: Review of theory and experimerept.
Prog. Phys.70(2007) 795, hep- ph/ 0703049].

[783] V. Bernard and E. PassemBtatching Chiral Perturbation Theory and the Dispersive
Representation of the Scal&fm Form Factor, Phys. LettB661(2008) 95-102,9711. 3450].

[784] B. MoussallamAnalyticity constraints on the strangeness changing vemaent and
applications tor —» Knv,, 7 — Knnv,, Eur. Phys. JC53(2008) 401-412,J710. 0548].

[785] M. Davier, S. Descotes-Genon, A. Hocker, B. Malaesnal Z. ZhangThe Determination o
from r Decays Revisite®803. 0979.

[786] M. Zdrahal and J. Novotnyispersive Approach to Chiral Perturbation Thepf806. 4529.

[787] M. Kolesar and J. Novotny;n scattering and the resummation of vacuum fluctuation in
three-flavour ChPT0802. 1289.

[788] M. Kolesar and J. Novotny;hen decay constant in ‘resummed’ chiral perturbation theory
0802. 1151.



91

[789] V. Bernard, M. Lage, U.-G. Meissner, and A. Ruset$kgsonance properties from the
finite-volume energy spectry®806. 4495.

[790] V. Bernard, M. Lage, A. Rusetsky, and U. G. Meissriearalysis of theA-resonance in a finite
volume Eur. Phys. JA35 (2008) 281-285.

[791] H. Sazdjian]ntegral equation for gauge invariant quark Green'’s fuopcti0806. 3333.

[792] ETM Collaboration, R. Baroet. al, Moments of meson distribution functions with dynamical
twisted mass fermion®oSLATTICE (2007) 153,0710. 1580].

[793] European Twisted MassCollaboration, C. Alexandroat. al, Light baryon masses with
dynamical twisted mass fermiqrix803. 3190.

[794] B. Haas,D-decays with unquenched Lattice Q@IB05. 2392.

[795] S. Descotes-Genon and A. Le YaouaParametrisations of th® — K /v form factor and the
determination ofj, 0804. 0203.

[796] T.N. PhamNonet symmetry in, ’ and B — Kn, Kn' decaysPhys. RevD77 (2008) 014024,
[0710. 2412].

[797] S. Fajfer, T.-N. Pham, and N. Kosni®n the Dalitz plot analysis of thB — Kn~y decays
0806. 2247.

[798] D. Becirevic, B. Haas, and F. MescBemileptonic D-decays and Lattice QE»S
LATTICE2007 (2007) 355,(0710. 1741].

[799] S. Friot, B. Pire, and L. Szymanowskinomalous GPDs in the photo®710. 4216.

[800] S. Friot and G. Grunber@;onstant terms in threshold resummation and the quark faotof,
JHEP 09 (2007) 002,p706. 1206].

[801] P. Boucaugckt. al, On the IR behaviour of the Landau-gauge ghost propagatdEP 06 (2008)
099, 0803. 2161].

[802] P. Boucaugkt. al, IR finiteness of the ghost dressing function from numeresblution of the
ghost SD equatighdHEP 06 (2008) 012, p801. 2721].

[803] ETM Collaboration, C. Alexandroat. al, Baryon masses with dynamical twisted mass
fermions POSLATTICE2007 (2007) 087,0710. 1173].

[804] J.P. Lansberg and T. N. Phafmyo-photon decay of pseudoscalar quarke®ia04. 2180.

[805] T. N. Pham;Two-photon decay of heavy quarkonium from heavy-quarkspimnmetryAlP Conf.
Proc.964(2007) 124-131,J710. 2846].

[806] S. Descotes-Genonr andn K scatterings in three-flavour resummed chiral perturbation
theory, J. Phys. Conf. Set10(2008) 052012,§J710. 1696].

[807] S. Descotes-GenoftonnectingB,; and B, decays through QCD factorisation and flavour
symmetries]). Phys. Conf. Set10(2008) 022009,3710. 1693].



92 Final Report — Research Activity

[808] G..Akemann, F. Basile, and L. Lelloudrinite size scaling of meson propagators with isospin
chemical potentigl0804. 3809.

[809] S. Durret. al, Scaling study of dynamical smeared-link clover fermj@&02. 2706.

[810] S. Durret. al, Mixed action simulations: approaching physical quark nessBoSLAT2007
(2007) 113,0710. 4866].

[811] S. Durret. al, Chiral behavior of pseudo-Goldstone boson masses and deresgants in 2+1
flavor QCD, POSLAT2007 (2007) 115,0710. 4769].

[812] K. Kampf, J. Novotny, and J. TrnkRenormalization of tensor self-energy in Resonance Chiral
Theory 0803. 1731.

[813] N. Offen, B-decay form factors from QCD sum rules. (In German)
[814] B. Malaesculmproveda, fromr Decays0805. 2825.

[815] M. Zdrahal, K. Kampf, M. Knecht, and J. Novotrgpnstruction of they — 37 (and K’ — 37)
amplitudes using dispersive approa€t910. 1721.

[816] M. Zdrahal, K. Kampf, M. Knecht, and J. Novotrispersive construction of two-loaB — 3«
(P = K,n) amplitudes0905. 4868.

[817] K. Kampf, M. Knecht, J. Novotny, and M. Zdrah&lispersive representation ¢f — 37
amplitudes and cusp8slucl. Phys. Proc. Suppl86(2009) 334-337,J810. 1906].

[818] K. Kampf,Chiral expansion forr® decays0905. 0585.
[819] K. Kampf and B. MoussallanGhiral expansions of the® lifetimg, 0901. 4688.

[820] V. Bernard, M. Oertel, E. Passemar, and J. Sterspersive representation and shape of fkig
form factors: robustnes®hys. RevD80 (2009) 034034,3903. 1654].

[821] M. Davier, A. Hoecker, B. Malaescu, C. Z. Yuan, and Za#f,Reevaluation of the hadronic
contribution to the muon magnetic anomaly using réw~ — 77~ cross section data from
BABAR 0908. 4300.

[822] T.N.PhamB — Kn, Kn' DecaysNucl. Phys. Proc. Suppl86(2009) 391-394,
[0810. 0131].

[823] D. Becirevic, B. Haas, and E. Ko8pft Photon Problem in Leptonic B-decg9907. 1845.

[824] A. L. Yaouanc, L. Oliver, and J. C. Raynédgur-Wise functions and unitary representations of
the Lorentz group : the baryon case j 5 Bhys. RevD80 (2009) 054006,§904. 1942].

[825] A. Le Yaouanc, L. Oliver, and J. C. RaynBlound on the curvature of the Isgur-Wise function of
the baryon semileptonic decay, — A.fv, Phys. ReMD79(2009) 014023,3808. 2983].

[826] N. Offen and S. Descotes-Gendrenormalization of B-meson distribution amplitudes
0904. 4687.



93

[827] S. Descotes-Genon and N. Off@mree-particle contributions to the renormalisation of B-
meson light-cone distribution amplitudeBHEP 05 (2009) 091, 0903. 0790].

[828] D. Becirevic, B. Blossier, E. Chang, and B. Hag@*Bpi)-coupling in the static heavy quark
limit, Phys. LettB679(2009) 231-236,J905. 3355].

[829] D. Becirevic, E. Chang, and A. L. Yaouar@n internal structure of the heavy-light mespns
Phys. RevD80 (2009) 034504,7905. 3352].

[830] European Twisted MassCollaboration, B. Blossier, M. Wagner, and O. Pdrettice
calculation of the Isgur-Wise functions, and 73, with dynamical quarksJHEP 06 (2009)
022, [0903. 2298].

[831] J. CharlesStatus of the CKM matrix and a simple new physics scenbiticl. Phys. Proc. Suppl.
185(2008) 17-21.

[832] O. Deschampest. al, The Two Higgs Doublet of Type Il facing flavour physics data
0907. 5135.

[833] Budapest-Marseille-Wuppertal Collaboration, S. Durr, Z. Fodor, J. Frison, C. Hoelbling,
R. Hoffmann, S. Katz, S. Krieg, T. Kurth, L. Lellouch, T. Lipd, K. Szabo, and G. Vulverb
Initio Determination of Light Hadron MassgScience322(2008) 1224-1227,0906. 3599].

[834] B. Blossier, M. Della Morte, G. von Hippel, T. MendesidaR. SommerOn the generalized
eigenvalue method for energies and matrix elements ircéafield theoryJHEP 04 (2009) 094,
[0902. 1265].

[835] B. Blossier, G. von Hippel, T. Mendes, R. Sommer, anddlla Morte,Efficient use of the
Generalized Eigenvalue ProblefPoSLATTICE2008 (2008) 135,0808. 1017].

[836] E. de RafaelPresent Status of the Muon Anomalous Magnetic Mopivurdl. Phys. Proc. Suppl.
186(2009) 211-217,J809. 3085].

[837] T.N.PhamB — K= decays0908. 2320.

[838] J. P. Lansberg and T. N. PhaEffective Lagrangian for Two-photon and Two-gluon Decdys o
P-wave Heavy Quarkonium.o 2 and o 2 states Phys. RevD79 (2009) 094016,
[0903. 1562].

[839] ETM Collaboration, . B. Blossier, M. Wagner, and O. Pebgnamical lattice computation of
the Isgur-Wise functions, ,, and 73/, 0909. 0858.

[840] M. Oertel,Robustness of the dispersive representatioR efform factors Nucl. Phys. Proc.
Suppl.186(2009) 330-333.

[841] D. Becirevic and B. Haad)* — Dx and D* — D~ decays: Axial coupling and Magnetic
moment ofD* meson0903. 2407.

[842] S. Descotes-Genon, J. He, E. Kou, and P. Rolbe;leptonic charmles8,. decays and their
search at LHCb0907. 2256.



94 Final Report — Research Activity

[843] B. El-Bennichet. al, CP violation and kaon-pion interactions if — K77~ decays
0902. 3645.

[844] B. Loiseauet. al, Pion-Kaon interaction effects on CP violation ih— K77~ decaysMod.
Phys. LettA24 (2009) 960-963,0810. 1708].

[845] M. Davier,Precisea, determination fromr decaysNucl. Phys. Proc. Suppl89(2009) 54-59.

[846] M. Davieret. al, The Discrepancy Betweenandete™ Spectral Functions Revisited and the
Consequences for the Muon Magnetic Anom@806. 5443.

[847] B. MalaescuAn iterative, dynamically stabilized method of data unifeggl0907. 3791.
[848] M. Bonaet. al, Status of the Unitarity Triangle Analysi8909. 5065.

[849] L. Lellouch,Kaon physics: a lattice perspectiMeoS(LATTICE 2008) (2009) 015,
[0902. 4545]. plenary talk at 26th International Symposium on LatticeldriEheory (Lattice
2008), Williamsburg, Virginia, 14-20 Jul 2008.

[850] C. Bourrely, I. Caprini, and L. LellouctModel-independent description 8f — x/v decays and
a determination ofV,;|, Phys. RevD79 (2009) 013008,3807. 2722].

[851] K. Kampf, J. Novotny, and J. Trnk&lote on renormalization of the spin-1 resonance propagator
at one loop order0905. 1348.

[852] K. Kampf, J. Novotny, and J. TrnkRenormalization of the antisymmetric tensor field
propagator and dynamical generation of th&~ mesons in Resonance Chiral Thedxycl.
Phys. Proc. SupplL86(2009) 153-156,0810. 3842].

[853] B. Blossier, G. von Hippel, N. Garron, and T. Mendssnperturbative HQET at order/m, Int.
J. Mod. PhysD19(2010) 1661-1666.

[854] J. Bijnens and K. Kampfjleutral pseudoscalar meson decay§; 7 — v in SU(3) limit,
1009. 5493.

[855] N. Arnaud and others (edsBasseport pour les deux infinisDunod (2010) 192 p.

[856] V. Bernard, S. Descotes-Genon, and G. TouCésal dynamics with strange quarks in the light
of recent lattice simulationsd009. 5066.

[857] S. Descotes-Genon and B. Malaes&unote on renormalon models for the determination of
as(M;),1002. 2968.

[858] H. SazdjianSpectral properties of the gauge invariant quark Greenrgfion in
two-dimensional QCPPhys. RevD81 (2010) 114008,1003. 5099].

[859] ALPHA Collaboration, B. Blossieet. al, HQET at orderl/m: lll. Decay constants in the
guenched approximatieri006. 5816.

[860] Alpha Collaboration, B. Blossieet. al, HQET at orderl /m: Il. Spectroscopy in the quenched
approximation JHEP 05 (2010) 074, 1004. 2661].



95

[861] B. Blossieret. al, Spectroscopy and Decay Constants from Nonperturbative HQBrder
1/m,0911. 1568.

[862] S. Durret. al, The ratio Fy /F, in QCD, Phys. RevD81 (2010) 054507,1001. 4692].

[863] R. Garcia-Martin and B. MoussallamlO analysis of the high statistics Belle results on
vy — wta~, 7070 with chiral constraints 1006. 5373.

[864] J. Charles, S. Descotes-Genon, X.-W. Kang, H.-B. hfl &.-R. Lu,Extracting CP violation and
strong phase in D decays by using quantum correlationg(87v70) — DoDo — (V1V2)(V3Vy)
and(3770) — DoDg — (V1Va)(K ), Phys. RevD81 (2010) 054032,J912. 0899].

[865] S. Davidson and S. Descotes-Gengiimimal Flavour Violation for Leptoquarksl009. 1998.

[866] L. Del Debbio, L. Giusti, M. Luscher, R. Petronzio, addTantalo,QCD with light Wilson
quarks on fine lattices. I: First experiences and physicsaltsSIHEP 02 (2007) 056,
[hep-1at/0610059].

[867] L. Del Debbio, L. Giusti, M. Luscher, R. Petronzio, addTantalo,QCD with light Wilson
guarks on fine lattices. Il: DD-HMC simulations and data aysay JHEP 02 (2007) 082,
[hep-1 at/0701009].

[868] H. M. Asatrian, T. Ewerth, H. Gabrielyan, and C. GreGbarm quark mass dependence of the
electromagnetic dipole operator contribution B — X,y at O(a?), Phys. LettB647(2007)
173-178, hep- ph/ 0611123].

[869] A. Ali, B. D. Pecjak, and C. Greull3 — V'~ decays at NNLO in SCE@ar Xi v: 0709. 4422
[ hep-ph].

[870] A. Freitas, E. Gasser, and U. HaisGupersymmetric large tan(beta) correctionsd/; ;, and
Bgs — ptu~ revisited Phys. RevD76 (2007) 014016,Hep- ph/ 0702267].

[871] U. Haisch and A. WeileBound on minimal universal extra dimensions fréin— X,~, Phys.
Rev.D76 (2007) 034014,Hep- ph/ 0703064].

[872] U. Haisch and A. WeileDetermining the sign of the-penguin amplitude
ar Xi v: 0706. 2054 [ hep- ph] .

[873] F. Mescia and C. Smittmproved estimates of rare K decay matrix-elements fror@)Kigcays
Phys. Re\D76 (2007) 034017,dr Xi v: 0705. 2025 [ hep- ph] ].

[874] M. Luscher,Local coherence and deflation of the low quark modes in BQED, JHEPO7
(2007) 081, &r Xi v: 0706. 2298 [ hep-l at]].

[875] H. Leutwyler,On the lowest resonance of QCBucl. Phys. Proc. Suppl62(2006) 139-143.

[876] H. Leutwyler,Mass and width of the sigmint. J. Mod. PhysA22 (2007) 257-265,
[hep- ph/ 0608218].

[877] P.Hasenfratet. al, 2+1 flavor QCD simulated in the epsilon-regime in differespalogical
sectorsar Xi v: 0707. 0071 [ hep-lat].



96 Final Report — Research Activity

[878] P. Hasenfratet. al, 2+1 flavor QCD with the fixed point action in theregime
ar Xi v: 0710. 0551 [ hep-lat].

[879] T. Hurth,Rare decays as a probe for new physNscl. Phys. Proc. Suppl70(2007) 185-192,
[hep- ph/ 0612231].

[880] T. Hurth,Status of SM calculations éf— s transitions Int. J. Mod. PhysA22 (2007)
1781-1795, liep- ph/ 0703226].

[881] A. Freitas and D. WylerAstro unparticle physicsar Xi v: 0708. 4339 [ hep- ph] .

[882] T. Ewerth,Fermionic corrections to the interference of the electrnd @hromomagnetic dipole
operators inB — Xs gamma a(a * *2), 0805. 3911.

[883] M. Bissegger, A. Fuhrer, J. Gasser, B. Kubis, and A.dRlg/,Radiative corrections i’ — 37
decays0807. 0515.

[884] E. Nikolidakis and C. SmitiMinimal Flavor Violation, Seesaw, and R-pariffhys. RevD77
(2008) 015021,¢710. 3129].

[885] G. Colangelo, E. Nikolidakis, and C. SmitBupersymmetric models with minimal flavour
violation and their running0807. 0801.

[886] NA48/2 Collaboration, J. R. Batlegt. al, Precise measurement of the K+- —¢, pi+-e+e- decay
Phys. LettB677(2009) 246-254,J903. 3130].

[887] G. Colangelo, J. Gasser, and A. Rusetssgspin breaking in Kl4 decay&ur. Phys. JC59
(2009) 777-793,4811. 0775].

[888] J. Gasser, C. Haefeli, M. A. lvanov, and M. Schniidegrating out strange quarks in ChPT:
terms at ordep®, Phys. LettB675(2009) 49-53,(0903. 0801].

[889] C. Greub, V. Pilipp, and C. Schupbadmnalytic calculation of two-loop QCD corrections to
b — s¢*t¢~ in the highg? region JHEP 12 (2008) 040, 0810. 4077].

[890] C. Greub, M. Neubert, and B. D. Pecj&kNLO corrections tad3 — X, v and the determination
of | V|, 0909. 1609.

[891] T. Hurth and W. Porodslavour violating squark and gluino decay@HEP 08 (2009) 087,
[0904. 4574].

[892] L. Giusti and M. LuscherChiral symmetry breaking and the Banks—Casher relatiomitide
QCD with Wilson quarksJHEP 03 (2009) 013,0812. 3638].

[893] P. HasenfratZThe QCD rotator in the chiral limjt0909. 3419.

[894] W.-F. Chang, J. N. Ng, and J. M. S. Whiscrete Dirac Neutrino in Warped Extra Dimensions
0909. 1322.

[895] M. Luscher and F. Palombtjuctuations and reweighting of the quark determinant agéa
lattices 0810. 0946.



97

[896] M. Luscher,Trivializing maps, the Wilson flow and the HMC algorith@®07. 5491.
[897] L. Mercolli, Revisiting CP-violation in Minimal Flavour Violatiqrd903. 4633.
[898] J. Gasser, V. E. Lyubovitskij, and A. Rusetskdgdronic Atoms0903. 0257.

[899] H. Leutwyler,Recent developments in the physics of light quaPkSCONFINEMENTS8
(2008) 068, 0812. 4165].

[900] H. M. Asatrian, C. Greub, and B. D. Pecj@NLO corrections taB — X, [v in the
shape-function regigrPhys. RevD78 (2008) 114028,(3810. 0987].

[901] J. Balog, F. Niedermayer, and P. WeiShg puzzle of apparent linear lattice artifacts in the 2d
non-linear sigma-model and Symanzik’s solutidacl. PhysB824 (2010) 563615,
[0905. 1730].

[902] J. Balog, F. Niedermayer, and P. Weisagarithmic corrections t@(a?) lattice artifacts Phys.
Lett. B676(2009) 188-192,J901. 4033].

[903] A. Freitas, P. Schwaller, and D. Wyléx,Little Higgs Model with Exact Dark Matter Parity
0906. 1816.

[904] J. F. Donoghue and D. WyldBn Regge kinematics in SCEI®08. 4559.

[905] T. NakadagStatus and prospect of CP violation experimedt$hys. Conf. Set71(2009)
012003.

[906] B. Holdomet. al, Four Statements about the Fourth Generatid@04. 4698.

[907] W.-F. Chang, J. N. Ng, and J. M. S. WNon-Supersymmetric New Physics and Polarized Mgller
Scattering Phys. RevD79(2009) 055016,7J901. 0613].

[908] I. F. Allisonet. al, Matching the Bare and MSbar Charm Quark Masses Using Weabkl{Dou
Simulations0810. 0285.

[909] M. Luscher and F. PalombBilniversality of the topological susceptibility in the SY{auge
theory, JHEP09(2010) 110, 1008. 0732].

[910] T. Hurth and M. NakaoRadiative and Electroweak Penguin DecaysBokesonsAnn. Rev.
Nucl. Part. Sci60 (2010) 645, 1005. 1224].

[911] T. Hurth and W. PorodZorrelations between highy and flavour physicsPoSEPS-HEP2009
(2009) 265,0911. 4868].

[912] U. Egede, T. Hurth, J. Matias, M. Ramon, and W. Re&be, exclusive? — K*(— Kpi)lTl~
decay: CP conserving observablésta Phys. PolonB3 (2010) 151-157,J912. 1339].

[913] U. Egede, T. Hurth, J. Matias, M. Ramon, and W. Reblmy physics reach of the decay mode
B — K*9¢t¢=, JHEP10(2010) 056, 1005. 0571].

[914] G. Colangelo, U. Wenger, and J. M. S. Wwisted Mass Finite Volume EffecBhys. RevD82
(2010) 034502,1003. 0847].



98 Final Report — Research Activity

[915] M. LuscherProperties and uses of the Wilson flow in lattice QQBHEP 08 (2010) 071,
[1006. 4518].

[916] M. Luscher,Topology, the Wilson flow and the HMC algorithir009. 5877.

[917] G. Ecker and C. Zaunefensor meson exchange at low energieg. Phys. JC52 (2007)
315-323, &r Xi v: 0705. 0624 [ hep- ph] ].

[918] G. EckerChiral low-energy constantg\cta Phys. Polon38 (2007) 2753-2762,
[hep- ph/ 0702263].

[919] S. Fajfer, N. Kosnik, and S. Prelovsékpdated constraints on new physics in rare charm decays
Phys. RevD76 (2007) 074010,dr Xi v: 0706. 1133 [ hep- ph] ].

[920] S. Fajfer, J. Kamenik, and S. Prelovsékphysicshep- ph/ 0702172.

[921] J. F. KamenikRole of resonances in heavy meson processes within Stakttettel and beyond
ar Xi v: 0709. 3494 [ hep-ph].

[922] J. Chay, C. Kim, A. K. Leibovich, and J. Zup&probing electroweak physics usidg)— X M
decays in the endpoint regipRhys. RevD76 (2007) 094031,4r Xi v: 0708. 2466

[ hep- ph]].

[923] J. ZupanPredictions forsin 2(5/¢1 )esr In b — s penguin dominated modes
ar Xi v: 0707. 1323 [ hep- ph] .

[924] G. Cavoto, R. Fleischer, K. Trabelsi, and J. Zupamgles fromB Decays with Charm: Summary
of Working Group 5 of the CKM Workshop 20@6 Xi v: 0706. 4227 [ hep- ph] .

[925] Y. Grossman, Y. Nir, J. Thaler, T. Volansky, and J. Zufrobing Minimal Flavor Violation at
the LHC Phys. RevD76 (2007) 096006,4r Xi v: 0706. 1845 [ hep- ph] ].

[926] A. Kastner and H. Neufeld he K3 scalar form factors in the standard moglel
ar Xi v: 0805. 2222 [ hep- ph] .

[927] V. Cirigliano, M. Giannotti, and H. Neufeldlectromagnetic effects i ;3 decays
ar Xi v: 0807. 4507 [ hep-ph].

[928] M. Gronau, D. Pirjol, A. Soni, and J. Zupa@pnstraint ong, 77 from B — K*x, Phys. Re\D77
(2008) 057504,dr Xi v: 0712. 3751 [ hep-ph]].

[929] T. E. Browder, T. Gershon, D. Pirjol, A. Soni, and J. AnpNew Physics at a Super Flavor
Factory, ar Xi v: 0802. 3201 [ hep- ph].

[930] G. EckerStatus of chiral perturbation theorfPoSCONFINEMENTS8 (2008) 025,
[0812. 4196].

[931] S. Fajfer and N. Kosnil,eptogquarks in FCNC charm decayhys. RevD79 (2009) 017502,
[0810. 4858].

[932] S. Prelovsek and D. Mohled lattice study of light scalar tetraquarkPhys. RevD79 (2009)
014503, p810. 1759].



99

[933] J. Kamenik and S. Fajfeghiral loop corrections to strong decays of charmed mesdrihys.
Conf. Ser110(2008) 122015.

[934] S. Fajfer and J. F. Kamenikmpact of positive parity heavy mesons on charm meson decays
J. Mod. PhysA23 (2008) 3196-3199.

[935] S. PrelovsekA lattice study of light scalar tetraquarks with isopifisl /2 and 1, 0809. 5134.

[936] G. Ecker, P. Masjuan, and H. Neufehiral extrapolation and determination of low-energy
constants from lattice datd®hys. LettB692(2010) 184-188,1004. 3422].

[937] W. Lucha, D. Melikhov, H. Sazdjian, and S. Simufective continuum threshold for
vacuum-to-bound-state correlatgiBhys. RevD80 (2009) 114028,7J910. 3164].

[938] W. Lucha, D. Melikhov, and S. Simul&xtraction of ground-state decay constant from
dispersive sum rules: QCD vs potential modé&lys. LettB687(2010) 48-52,(0912. 5017].

[939] W. Lucha, D. Melikhov, and S. Simul®ecay constants of heavy pseudoscalar mesons from
QCD sum rules1008. 2698.

[940] D. Aristizabal Sierra, J. F. Kamenik, and M. Nemev3dekplications of Flavor Dynamics for
Fermion Triplet LeptogenesidHEP 10 (2010) 036, 1007. 1907].

[941] I. Dorsner, S. Fajfer, J. F. Kamenik, and N. KoSrilght colored scalars from grand unification
and the forward-backward asymmetry in top quark pair prdaug Phys. RevD81 (2010)
055009, p912. 0972].

[942] I. Dorsner, S. Fajfer, J. F. Kamenik, and N. KoSnilght Colored Scalar as Messenger of
Up-Quark Flavor Dynamics in Grand Unified Theorjd907. 2604.

[943] J. Drobnak, S. Fajfer, and J. F. Kameriilew physics in — bIV decay at next-to-leading order
in QCD, 1010. 2402.

[944] J. Drobnak, S. Fajfer, and J. F. Kamertkavor Changing Neutral Coupling Mediated Radiative
Top Quark Decays at Next-to-Leading Order in Q@hys. Rev. Lettl04(2010) 252001,
[1004. 0620].

[945] J. Drobnak, S. Fajfer, and J. F. Kamer@CD Corrections to Flavor Changing Neutral
Coupling Mediated Rare Top Quark Decag907. 2551.

[946] P. Gambino and J. F. Kamenikepton energy moments in semileptonic charm decéysl.
Phys.B840(2010) 424-437,1004. 0114].

[947] M. Gronau, D. Pirjol, and J. Zupa@P Asymmetries it — K, K*7m, pK DecaysPhys. Rev.
D81(2010) 094011,1001. 0702].

[948] S. Prelovselet. al, Searching for tetraquarks on the lattice002. 0193.

[949] S. Prelovselet. al, Lattice study of light scalar tetraquarks with 1=0,2,1/23are c andx
tetraquarks?1005. 0948.



100 Final Report — Research Activity

[950] W. Broniowski, S. Prelovsek, ISantte, and E. R. ArriolaRion wave function from lattice QCD
vs. chiral quark model|€Phys. LettB686(2010) 313-318,J911. 4705].

[951] J. Kopp, T. Schwetz, and J. Zup#@ipbal interpretation of direct Dark Matter searches after
CDMS-Il results JCAP1002(2010) 014,0912. 4264].

[952] A. Falkowski, J. T. Ruderman, T. Volansky, and J. Zuypdidden Higgs Decaying to Lepton Jets
JHEPO05 (2010) 077,1002. 2952].

[953] B. Kubis, E. H. Muller, J. Gasser, and M. Schmigpects of radiative K+(e3) decaysur. Phys.
J.C50(2007) 557-571,Hep- ph/ 0611366].

[954] A. Lacour, B. Kubis, and U.-G. Meil3ndidyperon decay form factors in chiral perturbation
theory, ar Xi v: 0708. 3957 [ hep- ph].

[955] C. Hanhart, B. Kubis, and J. R. Pelagawards an understanding of a0-f0 mixjng
arXiv: 0707. 0262 [ hep-ph].

[956] U.-G. Meil3nerSome recent developments in chiral perturbation thglogp- ph/ 0610200.

[957] J. Gasser, V. Lyubovitskij, and A. Rusetskadronic atoms in QCD + QED. Physics Reports
(accepted for publication).

[958] S. Aoki and O. BarThe vector and axial vector current in Wilson ChRIF Xi v: 0710. 0072
[ hep-lat].

[959] S. Aoki and O. BarAutomatic O(a) improvement for twisted-mass QEBSLAT2006 (2006)
165, jhep- | at/ 0610098].

[960] S. Aoki and O. BaWChPT analysis of twisted mass lattice dd&ar. Phys. JA31 (2007) 481,
[hep-1at/0610085].

[961] S. Takeda and U. Wolffautomatic generation of vertices for the Schroedinger tional,
ar Xi v: 0709. 4167 [ hep-lat].

[962] S. CapitaniChiral violations from one-loop domain wall fermigresr Xi v: 0708. 3281
[ hep-lat].

[963] O. Bar, R. Narayanan, H. Neuberger, and O. Witdeimain wall filters hep-1 at / 0703013.

[964] ALPHA Collaboration, P. Dimopoulost. al, Non-perturbative scale evolution of four-fermion
operators in two-flavour QCPPoSLAT2006 (2006) 158, hep- | at / 0610077].

[965] F. Palombi, M. Papinutto, C. Pena, and H. Wittitpn-perturbative renormalization of
static-light four- fermion operators in quenched lattic€Q, JHEP 09 (2007) 062,
[0706. 4153].

[966] M. Della Morte, P. Fritzsch, and J. Heitgdlpn-perturbative renormalization of the static axial
current in two-flavour QCDJHEP 02 (2007) 079, hep- | at / 0611036].

[967] F. PalombiNon-perturbative renormalization of the static vectorremt and its
O(a)-improvement in quenched QCIHEP 01 (2008) 021, 0706. 2460].



101

[968] ALPHA Collaboration, D. Guazzini, H. B. Meyer, and R. Somniwn-perturbative
renormalization of the chromo-magnetic operator in heawgirly effective theory and the B* - B
mass splittingJHEP 10 (2007) 081, 0705. 1809].

[969] B. BlossierLattice renormalisation of O(a) improved heavy-light omers, Phys. RevD76
(2007) 114513,4705. 0283].

[970] B. BlossierLattice measurement of B(B/s) with a chiral light quark anti
hep-1at/0701008.

[971] R. SommerNon-perturbative QCD: Renormalization, O(a)-improvetnamd matching to heavy
quark effective theophep- 1 at/ 0611020.

[972] Y. Koma and M. KomaSpin-dependent potentials from lattice Qucl. PhysB769(2007)
79-107, hep-1 at / 0609078].

[973] T. Kanekoet. al, Non-perturbative improvement of the axial current withelndynamical
flavors and the lwasaki gauge actiagftHEP 04 (2007) 092, hep- | at / 0703006].

[974] O. Witzel, S. Takeda, and U. Wolf§pectral properties of the non-hermitian Wilson-Dirac
operator in the Schroedinger functionalr Xi v: 0709. 4648 [ hep-1l at].

[975] F. Farchioniet. al, Hadron masses in QCD with one quark flavoldur. Phys. JC52 (2007)
305-314, &r Xi v: 0706. 1131 [ hep-lat]].

[976] B. Kubis,An introduction to chiral perturbation theorjep- ph/ 0703274. Lectures given at
Workshop on Physics and Astrophysics of Hadrons and Haclidatter, Shantiniketan, India,
6-10 Nov 2006.

[977] B. Borasoy, E. Epelbaum, H. Krebs, D. Lee, and U.-G./Mer, Two-particle scattering on the
lattice: Phase shifts, spin- orbit coupling, and mixing syar Xi v: 0708. 1780
[ nucl -th].

[978] M. A. Belushkin, H. W. Hammer, and U. G. Mei3n&tpdel-independent extraction of
two-photon effects in elastic electron-proton scatterggXi v: 0705. 3385 [ hep- ph] .

[979] B. Borasoy, E. Epelbaum, H. Krebs, D. Lee, and U.-G./Mer,Lattice simulations for light
nuclei: Chiral effective field theory at leading ordétur. Phys. JA31 (2007) 105-123,
[nucl -t h/0611087].

[980] U.-G. MeifBner and G. Schierholzattice QCD, chiral perturbation theory and hadron
phenomenologyhep- ph/ 0611072.

[981] M. Bissegger, A. Fuhrer, J. Gasser, B. Kubis, and A.d&lg/,Cusps inK;, — 37 decaysPhys.
Lett. B659(2008) 576-584,(J710. 4456].

[982] B. Borasoy, E. Epelbaum, H. Krebs, D. Lee, and U.-G.Mer,Chiral effective field theory on
the lattice at next-to- leading ordgEur. Phys. JA35 (2008) 343-355,J712. 2990].

[983] B. Borasoy, E. Epelbaum, H. Krebs, D. Lee, and U.-G.Mer,Dilute neutron matter on the
lattice at next-to-leading order in chiral effective fieltebry, Eur. Phys. JA35 (2008) 357-367,
[0712. 2993].



102 Final Report — Research Activity

[984] European Twisted MassCollaboration, B. Blossier, G. Herdoiza, and S. Simiilajsted mass
QCD in the charm sectoPoSLATTICE2007 (2007) 346,(0710. 1414].

[985] F. Farchioniet. al, Hadron spectrum of QCD with one quark flay®0oSLAT2007 (2007) 135,
[0710. 4454].

[986] F. Farchioniet. al, Hadron spectrum of QCD with one quark flaydHC Seriesvolume 39
(2008) 127.

[987] D. Guazzini, R. Sommer, and N. TantaRrecision for B-meson matrix elemenisiEP 01
(2008) 076,0710. 2229].

[988] B. Blossier, M. Della Morte, N. Garron, and R. Somni¢eavy-light decay constant at the 1/m
order of HQET, PoSLAT2007 (2007) 245,0710. 1553].

[989] M. Della Morteet. al, Towards a non-perturbative matching of HQET and QCD withadyital
light quarks POSLAT2007 (2007) 246,(0710. 1188].

[990] M. Della Morteet. al, Preparing for N =2 simulations at small lattice spacingBoSLAT2007
(2007) 255,0710. 1263].

[991] ALPHA Collaboration, M. Della Mortest. al, Scaling test of two-flavor O(a)-improved lattice
QCD, JHEP 07 (2008) 037,0804. 3383].

[992] M. Della Morte, R. Sommer, and S. Take@x) cutoff effects in lattice QCD from short to long
distances0807. 1120.

[993] S. Aoki, O. Bar, and B. BiedermanRjon scattering in Wilson ChPRD806. 4863.

[994] A. Hasenfratz, R. Hoffmann, and S. Schaelfenv energy chiral constants from epsilon-regime
simulations with improved Wilson fermiqrs806. 4586.

[995] A. Hasenfratz, R. Hoffmann, and S. SchaeReweighting towards the chiral limit
0805. 2369.

[996] B. Borasoy, P. C. Bruns, U.-G. Meil3ner, and R. Nisddegauge invariant chiral unitary
framework for kaon photo- and electroproduction on the @mpEur. Phys. JA34 (2007)
161-183,(0709. 3181].

[997] E. Epelbaum, H. Krebs, and U.-G. Meifl3nisgspin-breaking two-nucleon force with explicit
Delta- excitations0801. 1299.

[998] U.-G. Meif3ner, A. M. Rakhimov, A. Wirzba, and U. T. Yaittiev,Neutron-proton mass
difference in finite nuclei and the Nolen-Schiffer anomglyr. Phys. JA36 (2008) 37-48,
[0802. 1455].

[999] J. Haidenbauer, U.-G. Meil3ner, and A. Sibirts¢gar thresholdyp enhancement in the
J/psi — w pp decay 0804. 1469.

[1000] F.-K. Guo, C. Hanhart, and U.-G. Mei3nEgidence that the Y(4660) isfg(980)psi’ bound
state Phys. LettB665(2008) 26—29,(803. 1392].



103

[1001] V. Bernard, E. Epelbaum, H. Krebs, and U.-G. Mei38aihleading contributions to the chiral
three-nucleon force I: long-range tern3712. 1967.

[1002] J. Haidenbauer, G. Krein, U.-G. Meil3ner, and A. $dlgiv, Charmed meson rescattering in the
reaction pbar d to D Dbar N0803. 3752.

[1003] F.-K. Guo, S. Krewald, and U.-G. Meif3nétadronic-loop induced mass shifts in scalar
heavy-light meson®712. 2953.

[1004] C. Hanhart, B. Kubis, and J. R. Pela€hg effect of isospin violation on scalar meson
production 0712. 0473.

[1005] A. Hart, G. M. von Hippel, and R. R. HorgaHeavy quarkonium decays on and off the lattice
Prepared for 15th International Workshop on Deep-Inaleé&tiattering and Related Subjects
(DIS2007), Munich, Germany, 16-20 Apr 2007.

[1006] G. M. von Hippel, R. Lewis, and R. G. Pettysing evolutionary algorithms to extract field
theory mass spectr&®0oSLAT2007 (2007) 043,0710. 0014].

[1007] S. Aoki and O. BaWChPT analysis of twisted mass lattice datar. Phys. JA31 (2007)
781-783.

[1008] S. TakedaPRerturbative analysis of the Neuberger-Dirac operatortie Schodinger functional
Nucl. PhysB796(2008) 402—-421,J712. 1469].

[1009] T. DeGrand and S. Schaef@gpological susceptibility in two-flavor QCD712. 2914.

[1010] T. DeGrand, Z. Liu, and S. SchaefBiguark effects in light baryon correlators from lattice
QCD, Phys. RevD77 (2008) 034505,(712. 0254].

[1011] R. Hoffmann, A. Hasenfratz, and S. Schadfan-perturbative improvement of nHYP smeared
Wilson fermionsPoSLAT2007 (2007) 104,0710. 0471].

[1012] A. Hasenfratz, R. Hoffmann, and S. Schaefére impact of localized overlap eigenmodes on
RMT measurements and topolo@pSLATTICE2007 (2007) 309, 0710. 0401].

[1013] U. Wolff, Cluster simulation of two-dimensional relativistic feomg PoSLATTICE2007
(2007) 284,0710. 2179].

[1014] P. A. Boyle, A. Juttner, C. Kelly, and R. D. Kenwd&yse of stochastic sources for the lattice
determination of light quark physic8804. 1501.

[1015] Y. Koma, M. Koma, and H. WittigRelativistic corrections to the static potential at O(1/amd
O(1/m?), POSLAT2007 (2007) 111,0711. 2322].

[1016] F. Palombi, M. Papinutto, C. Pena, and H. Witkgst quenched results for the matrix elements
of the B, mixing parameter in the static limit from tmQCBoSLAT2007 (2007) 366,
[0710. 2863].

[1017] J. HeitgerHeavy quark masses from lattice QCRucl. Phys. Proc. Supp{2008).



104 Final Report — Research Activity

[1018] J. Langelage, G. Munster, and O. Philips&tipng coupling expansion for Yang-Mills theory at
finite temperaturePoSLAT2007 (2007) 201,0710. 0512].

[1019] J. Langelage, G. Munster, and O. Philipsetmong coupling expansion for finite temperature
Yang- Mills theory in the confined pha$¥05. 1163.

[1020] X. Feng, K. Jansen, and D. B. Renri#ng pi+ pi+ scattering length from maximally twisted
mass lattice QC[D0909. 3255.

[1021] K. Jansen, C. McNeile, C. Michael, C. Urbach, andE.tCollaborationMeson masses and
decay constants from unquenched lattice QG®06. 4720.

[1022] ETM Collaboration, P. Dimopoulost. al, Scaling and chiral extrapolation of pion mass and
decay constant with maximally twisted mass QGB10. 2873.

[1023] ETM Collaboration, K. Jansen, C. Michael, A. Shindler, and M gWér, The Static-light meson
spectrum from twisted mass lattice QCIMEP 12 (2008) 058, p810. 1843].

[1024] ETM Collaboration, K. Jansen, C. Michael, and C. Urbakime eta’ meson from lattice QCD
Eur. Phys. JC58(2008) 261-269,4804. 3871].

[1025] M. Della Morte and A. JuttneNew ideas for g-2 on the lattic®oSLAT2009 (2009) 143,
[0910. 3755].

[1026] R. R. Horgaret. al, Moving NRQCD for heavy-to-light form factors on the latfiEdnys. Rev.
D80 (2009) 074505,7J906. 0945].

[1027] S. Capitani, J. Weber, and H. Wittilglinimally doubled fermions at one lopp907. 2825.

[1028] S. Capitani, J. Weber, and H. Wittiglinimally doubled fermions at one-loop leyel
0910. 2597.

[1029] J. Heitger and A. Juttndrattice cutoff effects foF'p with improved Wilson fermions - a final
lesson from the quenched cadelEP 05 (2009) 101,0812. 2200].

[1030] G. von Hippel, R. Sommer, J. Heitger, S. Schaefer,NMintantalo,D, physics from fine lattices
PoSLATTICE2008 (2008) 227,0810. 0214].

[1031] E. H. Mulleret. al, Radiative corrections to the m(oving)NRQCD action and kdaht
operators POSLAT2009 (2009) 241, (0909. 5126].

[1032] S. Schaefer, R. Sommer, and F. Virottaestigating the critical slowing down of QCD
simulations0910. 1465.

[1033] M. Koma, Y. Koma, and H. WittigDetermination of the relativistic corrections to the stati
inter-quark potential from lattice QC[IPoOSCONFINEMENTS8 (2008) 105.

[1034] O. Bar, S. Necco, and S. Schaefédre epsilon regime with Wilson fermiq$1EP 03 (2009)
006, [0812. 2403].

[1035] A. Hasenfratz, R. Hoffmann, and S. Schadfgsilon regime calculations with reweighted
clover fermions0810. 0496.



105

[1036] V. Bernard, D. Hoja, U. G. Meissner, and A. Ruset§kye mass of the Delta resonance in a
finite volume: fourth-order calculatiQgdHEP 06 (2009) 061, 0902. 2346].

[1037] M. Lage, U.-G. Meissner, and A. Rusetshkymethod to measure the antikaon-nucleon scattering
length in lattice QCD0905. 0069.

[1038] V. Baru, E. Epelbaum, and A. Rusetskye role of nucleon recoil in low-energy
antikaon-deuteron scatterin@905. 4249.

[1039] C. O. Gulistrom, A. Kupsc, and A. Rusetsiredictions for the cusp in eta-¢,3pi0 dec@hys.
Rev.C79(2009) 028201,3812. 2371].

[1040] C. Ditsche, B. Kubis, and U.-G. MeissnEtectromagnetic corrections in eta —¢, 3 pi decays
Eur. Phys. JC60(2009) 83-105,7812. 0344].

[1041] B. Kubis and S. P. Schneiddihe cusp effect in eta’ —¢, eta pi pi decalgsir. Phys. JC62 (2009)
511-523,0904. 1320].

[1042] M. Hoferichter, B. Kubis, and U.-G. Meissné&spspin breaking in the pion-nucleon scattering
lengths Phys. LettB678(2009) 65—-71,(0903. 3890].

[1043] M. Hoferichter, B. Kubis, and U.-G. Meissné&pspin violation in low-energy pion-nucleon
scattering revisited0909. 4390.

[1044] M. Mai, P. C. Bruns, B. Kubis, and U.-G. Meissn&gpects of meson-baryon scattering in three-
and two- flavor chiral perturbation theoy9905. 2810.

[1045] E. M. ligenfritzet. al, Phase structure of thermal lattice QCD wit¥yy = 2 twisted mass Wilson
fermions 0905. 3112.

[1046] V. Drachet. al, Partially quenched study of strange baryon with Nf = 2 twilsteass fermions
PoSLATTICE2008 (2008) 123, 0905. 2894].

[1047] F. Bruckmanret. al, Comparing topological charge definitions using topologinfiactions
0905. 2849.

[1048] K. Jansernl.attice QCD: a critical status repor0810. 5634.

[1049] J. G. Lopez, K. Jansen, and A. Shindkenalysis of the Schroedinger Functional with Chirally
Rotated Boundary ConditionBOSLATTICE2008 (2008) 242,(0810. 0620].

[1050] ETM Collaboration, K. Jansen, C. Michael, A. Shindler, and M gWér, Static-light meson
masses from twisted mass lattice Q@B08. 2121.

[1051] K. Cichy, J. Gonzalez Lopez, K. Jansen, A. Kujawa, An8hindler, Twisted Mass, Overlap and
Creutz Fermions: Cut-off Effects at Tree-level of Perttidia Theory Nucl. PhysB800(2008)
94-108, P802. 3637].

[1052] J. HeitgerHeavy quark masses from lattice QCRucl. Phys. Proc. Suppl81+182(2008)
156-160, 0901. 1088].



106 Final Report — Research Activity

[1053] K. Demmouchet. al, Spectrum of 4d N=1 SYM on the lattice with light dynamicakdl
gluinos 0810. 0144.

[1054] F. Farchionkt. al, Hadron spectrum of QCD with one quark flay6810. 0161.

[1055] K. Demmouchet. al, Dynamical simulation of lattice 4d N=1 SY,FBoSCONFINEMENT8
(2008) 136,0811. 1964].

[1056] R. SommerNew perspectives for heavy flavour physics from the latfie€6. 3790.

[1057] A. Hart, G. M. von Hippel, R. R. Horgan, and E. H. Mujl@&utomated generation of lattice
QCD Feynman rule0904. 0375.

[1058] HPQCD Collaboration, A. Hart, G. M. von Hippel, and R. R. Horg&adiative corrections to
the lattice gluon action for HISQ improved staggered quaxkd the effect of such corrections on
the static potentialPhys. RevD79 (2009) 074008,3812. 0503].

[1059] O. Bar, S. Necco, and S. Schaetexploring the epsilon regime with lattice Wilson fermipns
0904. 4407.

[1060] S. Aoki, O. Bar, and S. R. Sharpéector and Axial Currents in Wilson Chiral Perturbation
Theory Phys. RevD80 (2009) 014506,3905. 0804].

[1061] F.-K. Guo, C. Hanhart, and U.-G. Meissndiass splittings within heavy baryon isospin
multiplets in chiral perturbation theorydJHEP 09 (2008) 136, 0809. 2359].

[1062] I. I. Bigi, G. G. Devidze, A. G. Liparteliani, and U. ®eissner,B — ~+ in an ACD model
Phys. RevD78(2008) 097501,9806. 1541].

[1063] P.C. Bruns and U.-G. Meissnénfrared regularization with vector mesons and barydaar.
Phys. JC58(2008) 407-422,4808. 3174].

[1064] F.-K. Guo, C. Hanhart, and U.-G. Meissnateractions between heavy mesons and Goldstone
bosons from chiral dynamic&ur. Phys. JA40 (2009) 171-179,4901. 1597].

[1065] E. Epelbaum, H. Krebs, D. Lee, and U.-G. Meiss@qund state energy of dilute neutron
matter at next-to- leading order in lattice chiral effedifield theoryEur. Phys. JA40 (2009)
199-213,0812. 3653].

[1066] WASA-at-COSY Collaboration, C. Adolplet. al, Measurement of the eta-¢ 3pi0 Dalitz Plot
Distribution with the WASA Detector at COFhys. LettB677(2009) 24-29,(0811. 2763].

[1067] E. Epelbaum, H. Krebs, D. Lee, and U.-G. Meisshattice chiral effective field theory with
three-body interactions at next-to-next-to-leading ordeur. Phys. JA41 (2009) 125-139,
[0903. 1666].

[1068] F.-K. Guo, C. Hanhart, F. J. Llanes-Estrada, and UM@issnerQuark mass dependence of the
pion vector form factarPhys. LettB678(2009) 90-96,(0812. 3270].

[1069] F.-K. Guo, C. Hanhart, and U.-G. Meissnenplications of heavy quark spin symmetry on heavy
meson hadronic moleculeBhys. Rev. Lettl02(2009) 242004,7J904. 3338].



107

[1070] H. Krebs, E. Epelbaum, and U.-G. Meissr@n-shell consistency of the Rarita-Schwinger field
formulation Phys. RewC80(2009) 028201,3812. 0132].

[1071] F.-K. Guo, C. Hanhart, and U.-G. Meissn@n the extraction of the light quark mass ratio from
the decays psi’ —¢, J/psi‘bieta), Phys. Rev. Lettl03(2009) 082003,§907. 0521].

[1072] B. Liu, M. Buescher, F.-K. Guo, C. Hanhart, and U.-GeissnerFinal state interactions in the
decays J/psi-¢, VPEEUr. Phys. JC63(2009) 93-99,(0901. 1185].

[1073] A. Filin et. al, Extraction of the strong neutron-proton mass differenoenfthe charge symmetry
breaking in pn—¢,d pi00907. 4671.

[1074] K. Ottnad, B. Kubis, U.-G. Meissner, and F.-K. GM&w insights into the neutron electric
dipole momentPhys. LettB687(2010) 42—47,(911. 3981].

[1075] D. Hoja, U.-G. Meissner, and A. RusetsRgsonances in an external field: the 1+1 dimensional
case JHEP 04 (2010) 050, 1001. 1641].

[1076] V. Baruet. al, Precision calculation of the~ deuteron scattering length and its impact on
thresholdr-N scattering1003. 4444,

[1077] U.-G. Meissner, K. Polejaeva, and A. Ruset&kytraction of the resonance parameters at finite
times 1007. 0860.

[1078] B. Kubis and R. SchmidRadiative corrections in k- 7 I+ |- decays 1007. 1887.
[1079] S. P. Schneider, B. Kubis, and C. DitscRescattering effects im — 37 decays1010. 3946.

[1080] M. Della Morte and J. Heitgefowards Precision B-physics from Non-Perturbative Heavy
Quark Effective Theoryi002. 1807.

[1081] M. Della Morte and A. JuttneRQuark disconnected diagrams in chiral perturbation theory
1009. 3783.

[1082] B. Blossier, M. della Morte, N. Garron, and R. Somn#QET at orderl/m : I.
Non-perturbative parameters in the quenched approximatlblEP 06 (2010) 002,
[1001. 4783].

[1083] S. Schaefer, R. Sommer, and F. Viro@aitical slowing down and error analysis in lattice QCD
simulations 1009. 5228.

[1084] R. Sommenntroduction to Non-perturbative Heavy Quark Effectiveedhy, 1008. 0710.

[1085] ALPHA Collaboration, F. Tekin, R. Sommer, and U. Wolftye running coupling of QCD with
four flavors Nucl. PhysB840(2010) 114-128,]006. 0672].

[1086] Alpha Collaboration, F. Tekin, R. Sommer, and U. Woliymanzik improvement of lattice QCD
with four flavors of Wilson quark®hys. LettB683(2010) 75-79,0911. 4043].

[1087] O. Bar,Chiral logs in twisted mass lattice QCD with large isospireéking 1008. 0784.



108 Final Report — Research Activity

[1088] O. Bar, S. Necco, and A. Shindl@e epsilon regime with twisted mass Wilson fermidrdEP
04 (2010) 053,1002. 1582].

[1089] S. Casagrande, F. Goertz, U. Haisch, M. Neubert, afdoh, The Custodial Randall-Sundrum
Model: From Precision Tests to Higgs PhysidslEP 1009(2010) 014, &r Xi v: 1005. 4315].

[1090] M. Benzke, S. J. Lee, M. Neubert, and G. Heagtorization at Subleading Power and
Irreducible Uncertainties if3 — X,y Decay JHEP 1008(2010) 099, &r Xi v: 1003. 5012].

[1091] M. Bauer, S. Casagrande, U. Haisch, and M. NeubBé&,or Physics in the Randall-Sundrum
Model: Il. Tree-Level Weak-Interaction Process#idEP 1009(2010) 017,
[ar Xi v: 0912. 1625].

[1092] S. Ilvashyn and A. Y. KorchirResonance chiral theory and meson production in
electron-positron annihilationin Proceedings of XIX Int. Baldin Seminar on High Energy
Physics Problems: Relativistic Nuclear Physics and Quan@hromodynamics, Dubna, Russia,
29 Sep - 4 Oct 2008A. S. A.N.Sissakian, V.V.Burov and E.B.Plekhanov, edm), 1,
pp. 223-228, 2008.

[1093] S. Ivashyn and A. Y. Korchirnteractions of light scalar mesons from the ResonanceaChir
Theory in Proceedings of Trans-European School of High Energy Phy0©8, Buymerovka
(Sumy region), Ukraine, 3-9 July 2008p. 149-150, 2008.

[1094] A. H. Fariborz, R. Jora, and J. SchechEetploration of a physical picture for the QCD scalar
channe] Nucl. Phys. Proc. Suppl.86(2009) 298-301,3810. 4640].

[1095] J. F. KamenikTheory of Semileptonic Charm Deca@909. 2755.

[1096] P. RoigA proposal for improving the hadronization of QCD curremsTIAUOLA Nucl. Phys.
Proc. Suppl181-182(2008) 319-323,4810. 1255].

[1097] P. Roigmproving the Hadronization of QCD currents in TAUOLA and®KHARA Nucl.
Phys. Proc. Suppll86(2009) 167-170,J810. 2187].

[1098] P. RoigHadronic matrix elements for TAUOLAx3and K K« channels0810. 5764.

[1099] P. RoigHadronization in three meson channelsraiecays and e~ cross-section
0907. 5101.

[1100] J. Virto,Exact NLO strong interaction corrections to ther" = 2 effective Hamiltonian in the
MSSM JHEP 11 (2009) 055, p907. 5376].

[1101] J. Virto,NLO corrections to thé\ F' = 2 Hamiltonian in the MSSM with non-degenerate
squarks0909. 3277.

[1102] O. Cata, G. Isidori, and J. F. Kamenigell-Yan production of Heavy Vectors in Higgsless
models Nucl. PhysB822(2009) 230-244,(J905. 0490].

[1103] D. Sokolowska, K. A. Kanishev, and M. Krawczy®n distinguishing the direct and
spontaneous CP violation in 2HDM812. 0296.



109

[1104] M. A. Escobedo, M. Mannarelli, and C. ManuBljlk viscosities for cold Fermi superfluids close
to the unitary limit Phys. RevA79 (2009) 063623,J904. 3023].

[1105] R. Garcia-Martin, R. Kaminski, and J. R. Peld@zcise dispersive data analysis of th@(600)
pole Int. J. Mod. PhysA24 (2009) 590-593,3810. 1134].

[1106] J. R. Pelaez, R. Garcia-Martin, R. Kaminski, and F.ridurain,In memory of Paco Yndurain: A
precise determination of pion-pion scattering from expent and dispersion relationslucl.
Phys. Proc. Suppll86(2009) 312—-317,J810. 2204].

[1107] R. Kaminski, R. Garcia-Martin, P. Grynkiewicz, andR] PelaezSigma pole position and errors
of a once and twice subtracted dispersive analysismoécattering dataNucl. Phys. Proc.
Suppl.186(2009) 318-321,J811. 4510].

[1108] R. Kaminski, R. Garcia-Matrtin, J. R. Pelaez, and K.nturain,Once and twice subtracted
dispersion relations in the analysis sfr amplitudes0905. 2139.

[1109] R. Garcia-Martin, R. Kaminski, J. R. Pelaez, and F.nurain,Once subtracted Roy-like
dispersion relations and a precise analysisraf scattering data0906. 5467.

[1110] O. Buchmuellegt. al, Prediction for the Lightest Higgs Boson Mass in the CMSSMgusi
Indirect Experimental Constraintar Xi v: 0707. 3447 [ hep- ph] .

[1111] F. Jugeau, A. Le Yaouanc, L. Oliver, and J. C. Rayhhg Isgur-Wise function in the BPS lipnit
hep- ph/ 0611031.

[1112] P. Boucauet. al, Constraints on the IR behaviour of gluon and ghost propagftom
Ward-Slavnov-Taylor identitieg&ur. Phys. JA31 (2007) 750-753,Hep- ph/ 0701114].

[1113] KLOE Collabortion Collaboration, F. Ambrosinet. al, A study of the radiativé{; — mve(7)
decay and possible osservation of direct photon emissitnthe KLOE detector
arXiv: 0707. 4634 [ hep-ex].

[1114] KLOE Collaboration, F. Ambrosinet. al, Measurement of the eta mass at KLOE
ar Xi v: 0707. 4616 [ hep-ex].

[1115] KLOE Collaboration, F. Ambrosinet. al, Study of the radiative decay phi to a0(980) gamma
with the KLOE detectorar Xi v: 0707. 4609 [ hep- ex] .

[1116] KLOE Collaboration, . F. Ambrosinet. al, Measurement of the slope parametefor the
n — 37 decay at KLOEar Xi v: 0707. 4137 [ hep-ex].

[1117] KLOE Collaboration, . F. Ambrosinet. al, Study of the processte~ — wn® with the KLOE
detectorar Xi v: 0707. 4130 [ hep-ex].

[1118] KLOE Collaboration, F. Ambrosinet. al, Branching ratio measurement &fs — ~~ decay
using a pureK g beam in the KLOE detectpar Xi v: 0707. 3933 [ hep- ex] .

[1119] KLOE Collaboration, F. Ambrosinet. al, Search for theks — eTe~ decay with the KLOE
detector at DAFNEar Xi v: 0707. 2687 [ hep-ex].
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[1120] Kloe Collaboration, F. Ambrosinet. al, The measurement of the absolute branching ratio of the
K+ — ntpi%(y) decay at KLOEar Xi v: 0707. 2654 [ hep-ex] .

[1121] KLOE Collaboration, F. Ambrosinet. al, Determination of they — =7~ 7% Dalitz plot
slopes and asymmetries with the KLOE detea@orXi v: 0707. 2355 [ hep-ex].

[1122] KLOE Collaboration, P. Massarott. al, Charged kaon lifetime at KLOE
ar Xi v: 0705. 4408 [ hep-ex].

[1123] KLOE Collaboration, P. Gauzat. al, Latest results from KLOE at DAFNt. J. Mod. Phys.
A22 (2007) 357-364.

[1124] KLOE Collaboration, F. Ambrosinet. al, Measurement of the pseudoscalar mixing angle and
eta’ gluonium content with KLOE detectd?hys. LettB648(2007) 267-273,
[hep- ex/ 0612029].

[1125] KLOE Collaboration, F. Ambrosinet. al, Determination of CP and CPT violation parameters
in the neutral kaon system using the Bell-Steinbergerimraand data from the KLOE
experimentJHEP 12 (2006) 011, hep- ex/ 0610034].

[1126] F. Buccella, D. Falcone, and L. Olivémeptogenesis and quark-lepton symmgafyys. RevD77
(2008) 033002,3708. 2000].

[1127] UTfit Collaboration, M. Bonat. al, Improved determination of the CKM anglefrom B — =
decaysPhys. RevD76(2007) 014015,Hep- ph/ 0701204].

[1128] E. Baracchinet. al, Investigating the physics case of running a B-factory atfiigs)
resonancehep- ph/ 0703258.

[1129] UTfit Collaboration, V. Lubiczt. al, Lattice QCD confronts the unitarity triangle fiNucl.
Phys. Proc. Suppll63(2007) 43—-49.

[1130] NA48/2 Collaboration, J. R. Batlegt. al, Measurements of charged kaon semileptonic decay
branching fractionsk* — 7%u*v and K+ — 7%*v and their ratiq Eur. Phys. JC50(2007)
329-340, hep- ex/ 0702015].

[1131] NA48/I Collaboration, J. R. Batlegt. al, Measurement of the branching ratios of the decays
20— Step, andZy — & et v, Phys. LettB645(2007) 36-46,liep- ex/ 0612043].

[1132] NA48 Collaboration, A. Laket. al, Measurement of the ratio
I(KY — at77)/T(KY — nfe*v) and extraction of the CP violation parameteyy |, Phys.
Lett. B645(2007) 2635, iep- ex/ 0611052].

[1133] NA48 Collaboration, A. Laket. al, Measurement OK%(,u?)) form factors Phys. LettB647
(2007) 341-350.

[1134] NA48 Collaboration, J. R. Batlegt. al, First observation and branching fraction and decay
parameter measurements of the weak radiative d&®ay- Aete™, Phys. LettB650(2007)
1-8, hep- ex/ 0703023].
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[1135] NA48/2 Collaboration, J. R. Batlegt. al, Measurement of the Dalitz plot slope parameters of
the K= — 7 Tn~ decay Phys. LettB649(2007) 349-358,Hep- ex/ 0702045].

[1136] C. Alexandrotet. al, The low-lying baryon spectrum with two dynamical twistegsf@rmions
0910. 2419.

[1137] U. Egede, T. Hurth, J. Matias, M. Ramon, and W. Rellesy physics reach of CP violating
observables in the decdy — K * [T1~, POSEPS-HEP2009(2009) 184, 0912. 1349].

[1138] G. Colangelet. al, Review of lattice results concerning low energy particlggts
1011. 4408.

[1139] R. Arthuret. al, Light Meson Distribution Amplitude4011. 2883.

[1140] L. Giusti, B. Taglienti, and S. PetrarCigwards a precise determination of the topological
susceptibility in the SU(3) Yang-Mills thegi®oSLAT2009 (2009) 229,
[ar Xi v: 1002. 0444].

[1141] S. Schaefer and F. VirottAutocorrelations in Hybrid Monte Carlo Simulations011. 5151.

368 out of the listed 1141 publications involve at least twitecent nodes of EAVIA net These
results of our networking activity are listed in Sect. 3.8ha form of matrices. 142 of the listed
papers involve one of our ESR or ER. Tables with ESR/Er anid pilications can be found in
the annual reports.

3 Conferences, Workshops and General Networking

The FA.AVIA net nodes have organised several events devoted to commonatesea scien-
tific exchange. The major meetings were the fugo-Flavourconference in Barcelona, Or-
say, Durham, Bari and Munich. These conferences are desicribthe following subsections.
Sect. 3.6 summarises other conferences and workshopsisgdaat one of the nodes, if they
were totally or in part devoted to flavour physics. Sect. 8.davoted to other conferences and
workshops, with focus on the talks given by the ESR and ERddricbm the network.

In Sect. 3.8 we summarise the individual networking activélated to research. Finally we
justify changes to our original schedule.

3.1 Euro-Flavour 06

The conferenc&uro-FlavourO6was the Inaugural Workshop of the European Flavour Physics
Network A_AVIA net It took place in Barcelona in Casa de Convalescencia fren2tid to the

4th of November of 2006. The meeting was organized by M. JamthJ. Matias, from node
no. 2. The main topics of the meeting correspond to the stdpéthe six working groups within
FLAVIA net, namely:

e Kaon decays
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B—physics

Lattice methods

Tau—charm and quarkonia

Analytic approaches to QCD

e Radiative return and Monte Carlo tools

There were a total of 77 participants (about one quarterahtivere students) and 29 plenary
talks. On Friday afternoon we organized six parallel sessione per each working group to
discuss specific topics of each field. Most of these talks wersented by students and postdocs.
Discussions in Kaon physics WG1 focused on the future of K&toysics at CERN anf” — 3,
B physics WG2 focused on the decays— K*v, B — nK andB, — KK, Tau-charm and
guarkonium physics WG3 focused on the open problems in ckpautroscopy, determinations
of V,,, andm, from hadronicr decays, Analytic approaches to non-perturbative QCD (WG4)
focused on D decays and resonance lagrangians, Latticedssf¥WG5) focused on weak matrix
elements using Neuberger quarks and the impact on B-physiglsysics and chiral perturbation
theory and finally, Radiative return and Monte Carlo toold38Y discussed on MC generators
for low energy hadronic cross section.
Plenary talks aEuro-Flavour06

S. Descotes-Genon

T. Hurth

Speaker talk title

Chris Sachrajda Lattice Computations in Kaon Physics

M. Antonelli A working group on precise SM tests in K decays

G. Isidori Minimal Flavour Violation: from quarks to leptons

S. Trine Effects of New Physics on the rare decéys — 7/~

M Davier Physics with e+e- and tau spectral functions

G. Rodrigo PHOKHARA and the radiative return

C. Smith Pion vector form-factor and the muon g-2

F. Palombi Non-perturbative renormalization of four-fermion opeyegin
the static approximation

J. Heitger Towards a determination of th8,-meson decay constant
two-flavour QCD

S. Necco Chiral condensate from quenched lattice QCD

T. Vladikas Lattice phenomenology from twisted mass QCD: a Europ
approach to dynamical fermions

A. Rusetsky The Delta resonance in a finite volume

C. Farrel The top Yukawa Coupling at 500 GeV

C. Reisser Top decay and electroweak effects atthethreshold

T. Nakada Experimental review on future B-physics

QCD factorisation and flavour symmetries illustrated
B, s — KK decays

Light-cone sum rules in soft-collinear effective theory

ean

in
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M. Blanke/A. Buras
U. Nierste

J. Charles

E. Passemar

C. Haefeli

M. Misiak

J. Rohrer
F. De Fazio
J. Soto

R. Kaiser

K. Kampf

J. Bijnens

FCNC Processes in the Littlest Higgs Model with T-Parity
By — B, bar mixing in the Standard Model and beyond
Bayesian magic in flavour physics

Scalar K pi form factor and new tests of the Standard Mod
Aspects of ChPT at large:,

Weak radiative B-meson decay in the SM and beyond:
NNLO case

Phenomenology a8 — V'V decays

Rare B decays and Universal Extra Dimensions

T(nS) — X~

Towards a consistent estimate of the chiral low-energy ¢

stants

113

[

the

on-

Role of vector resonances in the flavour symmetry breaking

sector

Photons and partial quenching; — 37 at two loops: Status

report and preliminary results

In addition their were plenary talks reporting from the wiatkgroup sessions.

3.2 Euro-Flavour 07

The conferenc&uro-Flavour07took place at the Univ. Paris-Sud 11 in Orsay from 14-16 Nov
2007. The local organisers were D. Becirevic, S. Dese@@son, B. Moussallam, M.H. Schune
and A. Stocchi (node 8). The format of this three-day comfeegewas rather similar to that of
the 2006 conference. There were 111 participants (amonghvehihird of students, for which a
special reduced fee was proposed) and 37 plenary talkshwiece :

Speaker talk title

B. Ananthanarayan Puzzles of excited charmed meson masses

P. Beltrame New measurements @fete™ — w7~ 7) cross section

J. Bijnens n — 3w at two loops in ChPT

H. Czyz Recent developments in the PHOKHARA generator

B. Duling Lepton flavour violation in the littlest Higgs model with [T-
parity

A. Fuhrer Cusp effects i’ — 37 decays

B. Haas On D-decays on the lattice

C. Haefeli Integrating out strange quarks in ChPT

J. Heitger Quark mass dependence of the heavy-strange meson gecay
constant in quenched QCD

A. Hoang QCD factorisation for top mass reconstruction

T. Hurth Rare decays with focus on electromagnetic correctiong on
B — X, T~

M. Jamin o, and the tau hadronic width
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J. Kamenik

K. Kampf
M. Kolesar
E. Kou

L. Lellouch
V. Lubicz

J. Matias

B. Moussallam
M. Oertel
N. Offen

E. Passemar
M. Pennington

S. Peris
A. Pineda

H. Sazdjian
O. Schneider
F. Schwab

l. Scimemi

P. de Simone
C. Smith

A. Stocchi

D. Straub

S. Trine

L. Vernazza
J. Virto

Lattice chiral extrapolations in processes of positive aieg-
ative parity heavy mesons

7Y decays

Aspects of resummed ChPT

Anomalous enhancement of a penguin hadronic matrix ele
inB — Kn/

Light pseudoscalar mesons in 2+1 flavor QCD
Light-quark masses and pseudoscalar decay constants
Ny = 2 lattice QCD with twisted mass fermions

The Transverse Asymmetsy. of By — K*9(— Km){t(~ in
SM and supersymmetry

Light two-particle matrix elements of th#e= 1 vector current
Testing non-standard couplings

V., and B — « form factors from light-cone sum rules revis-

ited
Matching two-loop ChPT with the dispersive representatd
the K7 scalar form factor

ment

from

Can experiment distinguish between a molecule and an under-

lying quark state ?
What is resonance saturation ?

1/N, and 1/n preasymptotic effects in current-current corie-

lators

Integral equation for gauge invariant quark Green'’s fuocti
LHCb

Flavour physics and CP violation in the minimal 331 mode
The jet mass of the top quark : two-loop properties
Precision tests from kaon decays

Minimal flavour violation, seesaw and R-parity

Super flavour factories

SO(10) SUSY GUTs with family symmetries: the test of FONC

The Higgs sector of the MSSM aid B mixing for largetan 3
Hadronic B decays on the MSSM at with large (5
Measuringeo, with B — V'V decays

A special session was devoted to two main experiments whiltiplay a major role in flavour
physics in the next years. O. Schneider (CERN) gave an awref the processes to be stud-
ied at LHCb, whereas A. Stocchi (LAL Orsay) provided an idtrotion to the two projects of
Super Flavour Factory currently under discussion. An opgcudsion was organised so that the
participants of the conference could improve their knogkedf these two major experimental

projects in the field.

Time was also provided for the working groups. A speciallBseneeting was organised for
WG5S (Lattice) on Tuesday afternoon at LPT Orsay, before tenmmg of the conference. It
was devoted to the determination of chiral low-energy camist from lattice QCD and to the



3 Conferences, Workshops and General Networking 115

averaging procedure of results from different lattice gauln addition, during the conference,
on Wednesday afternoon, parallel sessions were orgaraséukf six working groups. WG1 dis-
cussed experimental and theoretical issueEgrand K ;3 decays. WG2 focused on inclusive and
exclusive semileptonit — c transitions. WG3 addressed issues in the theoretical igésor of
guarkona and on the use of resonances for hadrodecays. WG4 investigated the interplay of
large-V. models of resonances with the determination of low-eneampstants. WG5 discussed
the use of effective theories (ChPT and HQET) on the lathoe, kept on discussing the issues
raised in the Tuesday satellite meeting. WG6 studied isseadted to the PHOKARA Monte-
Carlo generator. The outcome of these discussions wasrnpeesley the WG leaders on Friday
afternoon in a dedicated plenary session.

In addition, during the time of the conference, an outreamiference was proposed in French
by P. Roudeau (LAL Orsay) for the researchers and studertteeafampus of Orsay, but also
for the inhabitants of the neighbouring towns. This collioguon the history and the present of
particle physics was organised in the framework of the lcoahmittee of the French Physical
Society (SFP). This successful conference prompted thenaation of a second colloquium
two months later in the same framework, more focused on thé PHysics, by M. Giovannozzi
(CERN).

3.3 Euro-Flavour 08

The conferenc&uro-Flavour08took place at the Institute for Particle Physics Phenonwol
of Durham University from 22nd to 26th September 2008 witlthéiel Pennington and Linda
Wilkinson as the local organisers. One day of the 4.5 daysdeasted to the Midterm Review.
There were 64 participants. All (but one) of the young reseens funded by Flavianet attended.
The annual conference involved 38 talks. One of these by Sc@es-Genon was a reminiscence
of Jan Stern, a founder member of our European collaboratiba sadly died a few months ago.
The talks are are set out in the table.

Speaker Talk title

W. Altsmannshofer Low energy probes @f' P violation in a flavour blind MSSM

E. Ben-Haim Review ofB-physics experiment

F. Bernardoni ChPT in the mixed regime

A. Bharucha Asymmetries in the decay moBle— K*utpu~

S. Bifani Chiral Perturbation Theory tests at the NA48/2 experiment|

D. Boito K vector form factor, dispersive constraints and— v K«
decays

R. Boughezal Towards a complete NNLO prediction fBr— s+ decay rate

O. Cata a,, from tau decays: evidence for duality violations?

A. Ceccucci Plans for NA62 experiment
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A. Crivellin New Constraints on the squark-mass-matrices of the MSS
G. Colangelo Review of lattice Methods and results Il
P. Colangelo Review of quarkonium physics
H. Czyz Review of Monte Carlo tools
G. D’Ambrosio Review of kaon physics

S. Descotes-Genon
M. Donnellan

R. Escribano

C. Farrell

P. Fritzsch
M. Gorbahn
J. llic

S. Ilvashyn

. Jemos

A. Juttner
J. Kamenik
K. Kampf
L. Lellouch
P. Masjuan
V. Mateu

H. Neufeld
S. Nicotri
E. Passemar

A. Pich

G. Rodrigo

l. Rosell

J.J. Sanz-Cillero

Memories of Jan Stern

Moments of light-Cone distribution amplitudes from ladt
QCD

Derivation of the’ gluonic content from théd /) and¢ meson
decays

Top pair associated Higgs production at the ILC
Non-perturbative tests of HQET in two-flavour QCD
Rare kaon decays

Hadronic charmless threebody decays at BaBar

Momentum dependencef 980) and f,(980) meson interac:
tions
in RChT face the KLOE data

Determination of low energy constants and testing ChP]
NNLO

Review of lattice methods and results |

Review ofB-physics theory

Decayr® — ~~in ChPT

The light hadron spectrum in QCD

A rational approach to resonance saturation

Heavy quark vaccuum polarization function &(a?) and
O(a)

Electromagnetic effects i ;3 decays

Studies in holographic QCD

Robustness of the dispersive representatiald gfform factors
and analysis of KTEV data

Review of tau-physics

A duality relation between loops and trees

Resonance saturation at NLO

Some uses of Pade approximants: the vector form factor

ty

M

c

[ at
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S. Wiesenfeldt
M. Zdrahal

Large quark mixing inSO(10)
Dispersive approach to the cusp i — 3«

117

The detailed schedule can be found at http://www.ipppaduwik/Workshops/08/euroflavour08
We devoted a session to each of the Working Groups: Kaon @hyBiphysics, tau-charm
physics, Lattice methods and results, Monte Carlo methondg@ols, and Analytic approaches
to QCD. Each session began with a review of progress in the, @eld where appropriate the
interplay of theory and experiment, as well as presentirenagsues.

The Mid-term Review consisted of an overview of the Netwarkl & management by A. Pich,
its training and networking by N. Brambilla, of recruitmdayt M.R. Pennington and a presenta-
tion on the research reporting mechanism by U. Nierste. dlgarticipating Experienced Re-
searchers and Early Stage Researchers funded by Flaveareetrglividual presentations about
their scientific and cultural experience, and the coordinat each of the 11 Nodes of the Net-
work reviewed progress over the past two years. The EU wagsepted by their consultant
Prof. Fabrizio Fontana.

3.4 Euro-Flavour 09

The conferenc&uro-Flavour09took place in Bari, Italy. There were 58 participants, gg/#il
talks in total. The talks are listed in the table below.

Talk title
Kaon physics: recent results
Recent Results from the NA48/NA62 Experiments

Fitting Low Energy Constants at Next to Next to Leading order
in Chiral Perturbation Theory

Speaker
Johan Bijnens

Simone Bifani
[laria Jemos

Pere Masjuan Chiral Dynamics Predictions foy’ — nrr

Emilie Passemar A new dispersive analysis gf— 37

Karol Kampf n — 3 in the dispersive approach

Marian Kolesar n — 3w in Resummed CHPT - methods and first preliminary

results

Michele Della Morte Heavy flavors on the lattice.

results

Challenges and (some) pew

Gilberto Colangelo Status report of the FLAG activities

Gregory Vulvert Light hadron spectrum from lattice QCD
The ratiof}—K in QCD

The extrapolation of the pion and kaon decay constants from
resonance chiral theory to the lattice analysis

Alberto Ramos
Zhi-Hui Guo
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Javier Virto
Concezio Bozzi

Sebastien Descotes-Jenon

Sven Faller
Laurent Lellouch
Dominik Scherer

Lars Hofer
Yu-Ming Wang
Henryk Czyz
Antonio Pich
Stefan Recksiegel

Barbara Sciascia
Juan Jose Sanz Cillero

David Wilson
Stefano Nicotri

Antimo Palano
Nora Brambilla
Simone Stracka
Diogo Boito

Pablo Roig

Maximilian Stahlhofen
Floriana Giannuzzi
Jennifer Girrbach

Katia Fratini

Andreas Crivellin

Maria Valentina Carlucci

Martin Gonzalez-Alonso

B physics - theory review
B physics : experimental status and perspectives

The two-Higgs doublet model of type Il facing flavour phys
data

By — J/¢K,and By — J/¢¢

Model independent description 6f — 7/ decays

tan(3) enhanced SUSY corrections beyond the decouy
limit

Gluino mediated FCNCs in the MSSM with large:(5)

A, — pm, pK decays ink; factorization

Review of MC Methods and Radiative Return

Flavour constraints on multi-Higgs models

Flavour Physics in the Littlest Higgs Model with T-Parityf-E

fects in the K, B and D systems

Status report from the Kaon Working Group
Renormalization schemes in the SS-PP correlator at NL(
A

Schwinger-Dyson equations of the gauge sector of QCD

Finite temperature behaviour of scalar hadrons from a hg
graphic description

New states in the open charm sector

Review of quarkonium

Experimental results on quarkonium

K form factors and final state interactions iW* —
K-ntxt decays

Hadronic decays of the lepton into37 and K K modes
The QCD Static Potential in 2+1 Dimensions

Heavy hadron spectrum by an AdS/QCD potential
Lepton Flavour Violation in the MSSM at largen(/5)
First results from the MEG experiment

A-terms and a right-handed W coupling

B, physics in the Standard Model and in a scenario wit
single Universal Extra Dimension

New Physics bounds from CKM-unitarity

5iCS

ling

D in
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Matthaeus Bartsch CP Violation inB — V.V,
Wei Wang Probing the structure of light scalar mesons from B meson
decays

The detailed schedule can be found at http://www.ba.itduroflavour2009We devoted a ses-
sion to each of the Working Groups: Kaon physiBsphysics, tau-charm physics, Lattice meth-
ods and results, Monte Carlo methods and tools, and Analpficoaches to QCD. Each session
began with a review of progress in the field, and where apptgpthe interplay of theory and
experiment, as well as presenting open issues.

3.5 Euro-Flavour 10

The conferenc&uro-Flavourl0took place in Munich, Germany. There were 101 participants,
giving 58 talks in total. The talks are listed in the tabledvel

Speaker Talk title
Andrzej Buras Introduction to flavour physics
Gilberto Colangelo Results from Flavianet: FLAG

Wolfgang Altmannshofer | B physics review theory

Andreas Crivellin B physics review theory
Thomas Kuhr Recent Experimental B Physics Results
Rainer Sommer Perturbative and non-perturbative uncertainties in HQET-

QCD matching

Joachim Brod Rare K Decays and(K): Theory Prediction
Bastian Kubis Rescattering effects im— 37 decays
Gino Isidori Precise tests of the Standard Model with data on leptonic jand

semileptonic kaon decays (Review talk WG Kaon)
Nils Offen On renormalization of heavy-light light ray operators

Carina Popovici Coulomb gauge confinement in the heavy quark limit

Stefania Gori Higgs mediated flavour changing neutral currents
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Christoph Promberger

[laria Jemos

Andrey Tayduganov

Andre Hoang
Giulia Ricciardi
Joaquim Matias

Bachir Moussallam

Guillaume Toucas

Marian Kolesar

Ignasi Rosell

Bertrand Echenard

Yukinari Sumino

Pablo Roig-Garces

Svjetlana Fajfer

Pedro Ruiz-Femenia

Vicent Mateu

Flavour Violation in the Presence of a Fourth Generation

Hard Pion Chiral Perturbation Theory foB — 7w andD — =«
form factors

Determining the photon polarization of the radiative —
K,(1270) gamma decay

Charm guark mass from relativistic sum rules
Resummed Massive spectra in Heavy quark decays

New Physics reach of the decay mdgle- K*I*i~

MO analysis of new Belle results on photon-photon scatter
with chiral constraints

n
Lattice hints of a strong dependence of pseudoscalar observ
ables on the strange quark mass
n — 3w in Resummed CHPT

The Vector Form Factor within Resonance Chiral Theory: |es-
timation of Ly

WG3 tau/charn& quarkonium review: Exploring the world of
heavy quarkonium

QCD potential at three-loop order

Precise determination of the. mass and width in radiative
J/U decays

D

Light colored scalars and the low energy phenomenology

Electroweak non-resonant corrections to top-pair produort
close to threshold

Thrust at N®LL with Power Corrections and a Precisign
Global Fit for as
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Jacopo Ghiglieri

Maximilian Stahlhofen
Diogo Boito

Benoit Blossier
Michael Donnellan

Antonin Portelli

Jie Lu

David Palao

Alberto Ramos
Henryk Czyz

Floriana Giannuzzi

Johan Bijnens

Paula Tuzon

Lisa Carloni
Juan Jose Sanz-Cillero
Zhi-Hui Guo
Karol Kampf
Stefan Lanz

Gino Isidori

121

Heavy quarkonium spectrum and width in a weakly-coupled

quark-gluon plasma

The QCD static potential in 2+1 dimensions

K vector form factor constrained byand K3 decays
Quark masses fronv; = 2 simulations

The B* Bt coupling

Electromagnetic corrections to light hadron masses inidatt

QCD+QED
QCD-like Theories at Next-to-Next-to-Leading order

Non-perturbative computation of renormalization conssaof
bilinears operators with 4 dynamical flavours

The octect baryon sigma term
Review of WG Radiative return and Monte Carlo tools

Production-decay interferences in s-channel single-tayp
ction at NLO QCD

Status of the new! fit at order p°

Low energy constraints on the aligned two-Higgs-dou
model

Leading Logarithms and Renormalization of massi(éV)
Scalar and Pseudo-scalar correlators ifi\V..
Phenomenology study from U(3) chiral perturbation theory
Light-meson decays

A new dispersive analysis gf— 37

Quark flavour mixing with right-handed currents: an eff get

blet

theory approach
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Jacobo Ruiz de Elvira Structure of the lightest scalar meson from thé/. expansion
of unitarized Chiral Perturbation Theory and Regge behavio

Pere Masjuan Analytical Approximations for the extrapolation of lattidata

David Greynat Resummation of Threshold, Low- and High-Energy Expan-
sions

Stefano Nicotri Properties of heavy quarks at finite temperature and demsity

a holographic approach

Samuel Friot Analytic continuation of integrals of the "Feynman diagrgim
type from multidimensional Mellin-Barnes representation

Oscar Cata’ Holography and the muon (g-2)

Laurent Lellouch Nonperturbative 2+1 flavor QCD at the physical point: deter-
mining the light quark masses

Christopher Sachrajda Prospects for Lattice Calculations of Nonleptonic Kaon De-
cays

Andreas Weiler Flavour Physics beyond the SM

Cristoforo Simonetto Review of Lepton Flavor Violation

Chris Quigg Future Approaches to Flavour Physics

Furthermore, the following ESR and ER members of the netiwaxe participated in the confer-
ence: Emilie Passemar, Nils Offen, David Greynat, llariadg, Martin Zdrahal, Vicent Mateu,
Francesco Virotta, Michael Donnellan, Maximilian Statirg Patrick Fritzsch, Alberto Ramos,
Zhi-Hui Guo, Stefano Nicotri, Pablo Roig, David Palao, Pel&sjuan, Floriana Giannuzzi, Ja-
cobo Ruiz de Elvira, and Carina Popovici.

The detailed schedule can be found at http://euroflavo@®iltum.de We devoted a session
to each of the Working Groups: Kaon physiésphysics, tau-charm physics, Lattice methods
and results, Monte Carlo methods and tools, and Analyticagmghes to QCD. Each session
began with a review of progress in the field, and where apatgpthe interplay of theory and
experiment, as well as presenting open issues.
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3.6 Conferences and workshops within EAVIA net

Several conferences and workshops took place in th®1& net nodes. Here we list both gen-
uine FLAVIA net meetings and international conferences and workshopsigeghby FEAVIA net
members at their home institutions.

Node no.| Conference/Workshop
3 LHCb upgrade workshgpJniv. of Durham, UK, 11-12 January 2007
3 ApeNEXT: Computational Challenges and First Physics Rgsul
Galileo Galilei Institute for Theoretical Physics, Ardettaly, 8-10
February 2007.
5 FLAVIA net Mini-Workshop on Kaon Decaykaboratori Nazionali di
Frascati, Frascati, Italy, 18-19 May 2007.
5 Kaon 2007 May 21-25 2007, Frascati National Laboratories| of
INFN, Italy. http://www.Inf.infn.it/conference/kaon07/
1 V. European Twisted Mass Collaboration Meetidd-12 June 2007,
Valencia
5,8 Lattice computations and subatomic physib$-15 June 2007, Orsay
3 Heavy Flavour Physics (UK Forumyniv. of Durham, UK, 21-22
June 2007
7 4th International Pion-Nucleon PWA Worksh@6-29 Jun 2007
Helsinki, Finland http://www.hip.fi~-pwa07/
4 15th International Conference On Supersymmetry And Thédani
tion Of Fundamental Interactions (SUSYP2H Jul - 1 Aug 2007
Karlsruhe, Germanwttp://www.susy07.uni-karlsruhe.de
5 QCD in extreme condition$th - 8th August 2007, Frascati National
Laboratories of INFN, Italyhttp://www.Inf.infn.it/conference/xqcd2007
3 Renormalization Group and EFETUniv. of Durham, UK, 27-29
September 2007
1 SuperB Workshop VI: New Physics at the Super Flavour Fa&ory
perB, 7th - 15th January 2008, Valencia (Spéirtp://ific.uv.es/superb
1 10th International Workshop on Neutrino Factories, Supearns
and Beta beams30th June - 5th July 2008, Valencia (Spain)
http://ific.uv.es/nufact08
2 HADRONTHO7: Workshop of the HADRONTH network of the
HADRONPHYSICS I3 EU projectst - 4th October 2007, Barcelona,
Spain,http://www.ecm.ub.es/ bruno/hadron07/
2 School on Flavor Physi¢sl3th - 25th July 2008, Benasque, Spain,
http://benasque.ecm.ub.es/2008flavor/2008flavor.htm
5 Flavianet Kaon Workshog2th - 14th June 2008, Anacapri (ltaly)
http://flavianetcapri.na.infn.it

~
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Second Workshop on Theory, Phenomenology and Experinrents i

Heavy Flavour Physicdl6th - 18th June 2008, Anacapri (ltaly)
http://web.na.infn.it/index.php?id=b-physics-capri

V ltalian Informal Meeting o3 Physics3rd-4th April 2008, Cagliari
(Italy) http://www.ca.infn.it/ gruppol/IncontriB08/index.html

International Workshop or*e~ collisions from® to ¥ 7th-10th
April 2008, Frascati (Italypttp://www.Inf.infn.it/conference/phipsi08/

XIlI' LNF Spring School in Nuclear, Subnuclear and As-
troparticle Physics 12th -16th May 2008 Frascati (Italy
http://www.Inf.infn.it/conference/Infss/08/

-

International Linear Collider ECFA Workshgp-12 June 2008, War
saw, Polandhttp://ecfa2008.fuw.edu.pl/

Lattice Simulations of Quantum Field&th March - 1st April 2008
LPT Orsay http://www.th.u-psud.fr/block-course/

11

Sixth International Workshop on Chiral Dynamics (Theory
and Experiment) 6th-10th July 2009, Berne, Switzerland,
http://www.chiral09.unibe.ch

11

Hadron Physics Summer Schpallth - 15th August, Bad Honnef,
Germanyhttp://www.fz-juelich.de/ikp/hpss2008

11

MENU2007 — 11th International Conference on Meson-Nucleon

Physics and the Structure of the Nucled®-14 September 2007,
Jilich, Germanyhttp://www.fz-juelich.de/ikp/menu2007

11

39. Arbeitstreffen KernphysiR1-28 February 2008, Schleching, Ger-
many,http://ww-win.gsi.de/AK-Schleching2008

11

QCD, spin physics and chiral dynamics in nuclei Sessioreria-
tional Conference on Particles And Nuclei (PANICO8)ovember
2008, Eilat, Israelhttp://www.weizmann.ac.il/conferences/panic08

11

NSTAR 2007 — Workshop on the Physics of Excited NuglénBs
September 2007, Bonn, Germahttp://nstar2007.uni-bonn.de

11

LIGHT CONE 2008 — Relativistic Nuclear and Particle Physit4.1
July 2008, Mulhouse, Frandetp://clrwww.in2p3.fr/LC2008

11

Vth  International Conference on Quarks and Nu-
clear Physics (QNP08/09) 2008/2009, Beijing, China,
http://tpcsf.ihep.ac.cn/QNP09/index.htm

11

Perspectives and challenges for full QCD lattice calculag 5th -
9th May 2008, Trento, Italyhttp://www.ect.it

PROMETEO I: LHC physics and cosmolo@nd - 6th March 2009
Valencia (Spainhttp://ific.uv.es/ gabriela/miniworkshop.html

International Workshop on Effective Field Theori2ad - 6th Febru-
ary 2009, Valencia (Spairtp://ific.uv.es/eft09
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3 Annual UK Particle Theory Meetind.8-20 December 2008, Durham
(UK) http://www.ippp.dur.ac.uk/Xmas/08/
3 Higgs-Maxwell Meeting 4 February 2009, Edinburgh (UK)
http://www.ippp.dur.ac.uk/Workshops/09/HMW/
3 London Workshop on Standard Model discoveries With
early LHC data 30 March-1 April 2009, London (UK
http://www.hep.ucl.ac.uk/smlhc/Site/

3 Workshop on New Physics with Su-
perB, 14-17 April 2009, Warwick (UK)
http://lwww?2.warwick.ac.uk/fac/sci/physics/reseaegip/meetings/superb2009

3 Flavour  physics in the era of precision neu-

trino  experiments 9-11 June 2009, Abingdon (UK)
http://lwww.ippp.dur.ac.uk/Workshops/09/Coseners

4 Ringberg Workshop on New Physics, Flavors and ,Jeéigril
27 - May 1, 2009, Ringberg Castle, Rottach-Egern (Germany)
http://indico.mppmu.mpg.de/indico/conferenceDisggyconfld=433
4 Potential and Prospects for Super Flavour Factories
31st October - 1st Novemver 2008, Munich (Germany)
http://indico.mppmu.mpg.de/indico/conferenceDisggyconfld=341

4 Progress and Challenges in Flavour Physi@8th September -31r
October 2009, Primosten (Croati@)p://hippo.irb.hr/primosten09/

5 LNF Spring School 11th - 15th January 2008, Frascati (Italy)
http://www.Inf.infn.it/Infss09
5 Rencontres de Physique de la ¥a&lld’Aoste3th - 10th March 2009,
La Thuile (Italy) http://www.pi.infn.it/lathuile

5 Summer School on Particle Physics in the LHC ER&ne 2009
ICTP, Trieste (Italyhttp://users.ictp.it/ ktsumura/WebPage/

6 FLAVIANET TOPICAL WORKSHOP: Low energy constraints on| ex-
tensions of the Standard Mode@3-27 July 2009 Kazimierz (Poland)
http://czyz.phys.us.edu.pl

6 XX International Conference of Theoretical Physics MAR
TO THE DEEPEST: Recent Developments in Physics of Funda-
mental Interactions 11th-16th September 2009 Ustron (Poland)
http://prac.us.edu.pl/ us2009

6 The 2009 Europhysics Conference on High Energy Phy4i6s22
July 2009 Krakbéw (Polandttp://www.ifj.edu.pl/hep2009/

8 SuperB Workshop VIII: New Physics at the Super Flaviour
Factory SuperB 15th - 18th February 2009, Orsay (France)
http://events.lal.in2p3.fr/conferences/SuperB09/
9 Chiral Dynamics 2009 6th - 10th July 2009, Bern (Switzerland)
http://www.chiral09.unibe.ch

[®X
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Joint Physics Meetings of the LHCb Collaboration and the -T|
ory Group 28.11.2008, 27.01.2009, and 29.05.2009, Cern, Ge
(Switzerland)

he
neva

Working group on the interplay of collider and flavour physi®.-
18.12.2009, Cern, Geneva (Switzerland)

10

5th Vienna Central European Seminar on Particle Physics
Quantum Field Theory: Highlights in Computational Quant
Field Theory 28th - 30th November 2009, Vienna (Austri
http://www.univie.ac.at/vienna.seminar/2008/

and
m
a)

11

Modern perspectives in lattice QCD summer
school, 3-28  Aug 2009, Les Houches (Fran
http://julian.tau.ac.il/lHouches2009/Houches0809lhtm

ce)

11

LATTICE PRACTICES 2008 summer
school, 8-10 Oct 2008, Zeuthen (German
https://indico.desy.de/conferenceDisplay.py?confiii3

11

“Frontiers in Nuclear Physics,” Symposium in honor of Walt
Glockle's 70th birthdayJune 18-20, 2009, Bad Honnef (Germat
http://www.pbh.de

11

“Charmed Exotics” (447-th Wilhelm and Else Heraeus Semjn
Aug. 10-12, 2009, Bad Honnef (Germarhyip://www.pbh.de

11

“Hadron Structure and Dynamics”Aug. 13-14, 2009, Bad Honne

(Germanyhttp://www.pbh.de

11

19th International IUPAP Conference on Few-Body Problems
Physics “FB 197, Aug. 31 - Sept. 5, 2009, Bonn (German
http://fb19.hiskp.uni-bonn.de

y)

11

International Advisory Committee of the conference “Vtheina-
tional Conference on Quarks and Nuclear Physics (QNP08/0
2008/2009, Beijing (China)ttp://tpcsf.ihep.ac.cn/QNP09/index.htm

11

International Workshop  “Chiral Dynamics VI:  Theor
and Experiment; July 6-10, 2009, Bern (Switzerlanc
http://www.chiral09.unibe.ch

1)

11

PrimeNet Workshgp 8th - 9th October, Bonn, German
http://www.itkp.uni-bonn.de/ kubis/PrimeNet/Progrémml

s

1,2

Chirall0 WORKSHOP June 21-24, 2010. Valencia, Spa
http://ific.uv.es/nucth/chiral10/

n.

FLAVIAnet meeting, Southampton, UK, 14-15 December 20
Flavour physics with the Relativistic Heavy Quark acti
http://www.hep.phys.soton.ac.uk/ctslx

09.
on

Annual UK Particle Theory Meetind.7-19 December 2009, Durha]
(UK) http://www.ippp.dur.ac.uk/Xmas/09/

m
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Higgs-Maxwell Meeting 10 February 2010, Edinburgh (UK

http://www.ippp.dur.ac.uk/Workshops/10/HMW/

N

N

Workshop on Theory Experiment interplay at LHC, London,
April 2010 http://www.ippp.dur.ac.uk/Workshops/10/Th-Exp-LHC/

BOOST 2010, Oxford, 22-25 June
http://www.physics.ox.ac.uk/boost2010/

201

1O

Tools 2010;Tools for SUSY and the new physiénchester, 29 June
2 July, 201 ttp://www.next-institute.ac.uk/TOOLS2010

CKM2010: 6th International Workshop on the CK
Unitarity  Triangle, Warwick, 6-10 September 20
http://lwww?2.warwick.ac.uk/fac/sci/physics/reseaegp/meetings/ckm201

M
10

Lattice meets Phenomenology, Durham 15-17 September
http://www.ippp.dur.ac.uk/Workshops/10/latticephevamology

2010

INEXT: the NEXT phase of particle physics, Brighton, 23-24¢teen-
ber 201nttp://pact.phys.susx.ac.uk/inext/

Out-of-Equilibrium Quantum Fields in the Early Univers
6-8 Sep 2010, Aachen (Germany)http://tpe.physik.rwth-
aachen.de/workshops/noneg/Main.html

Rencontres de Physique de la é&ld’Aoste28th Feb. — 6th Marck
2010, La Thuile (Italy)http://www.pi.infn.it/lathuile

L

Third Workshop on Theory, Phenomenology and Experimen!
Heavy Flavour Physics5h Feb. — 7th July 2010, Capri (Italy
http://web.infn.it/caprifp2010/

S in

Indirect Searches for New Physics at the time of L B&h Feb. — 26th
March 2010, GGl, Florence (Italyhitp://www.ggi.fi.infn.it/

Colloquium in memory of Jan Ster&3 October 2009, Paris (Franc
http://confjstern.in2p3.fr/

ICHEP 2010: International Conference on High-Energy Phgs22-
28 July 2010, Paris (Franchitp://www.ichep2010.fr/

Working group on the interplay of collider and flavour physlé-16
Dec 2009, CERN (Switzerland)

“The New, the Rare and the Beautiful”, Workshop at Universit
Zurich 7-9 Jan 2010, Zurich, Switzerland

9,11

Future directions in lattice gauge theory 2019 Jul - 13
Aug 2010, CERN (Switzerlandhttp://phdepth.web.cern.ch/phde
th/content2/THInstitutes/2010/LGT1

10

Seminar on Parti
Effective Field T
Vienna (Austri

6th  Vienna Central European
Physics and Quantum Field Theory:
ories, 27th - 29th November 2009,
http://lwww.univie.ac.at/vienna.seminar/2009/indéxlkh

cle
he-
a)
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3.7 Other conferences and workshops

FLAVIA net researcher have given roughly 1100 talks at conferencesvaridshops during the
four years of the network. These talks are listed in the ameyparts and this information is not
repeated here.

We instead only list the conferences attended by researéineded from the network and quote
the titles of their talks:

Early stage researchers (ESR):

Name Node no.| Conference/Workshofalk title
Emilie Passemar 8 Kaon International Conference (KAON'07) 21-25 Ma)ESR
2007, Frascati, ItalyDispersive representation and
shape ofi{,3 form factors
Benjamin Haas 8 Lattice 07, XXV International Symposium on latticeESR
field theory, 30 Jul - 4 Aug 2007, Regensburg, Ger-

many, Improving the extraction of semileptonic form
factors from LQCD

Vicent Mateu 4 SCET 2008 Workshop, 3-5 Apr 2008, Mainz, GereESR
many,
Vicent Mateu 4 International Workshop on Effective Theories: FrontSR

the Pion to the Upsilon, Valencia, February 2008.
Global Fit for Thrust at NNNLL: Precision Determina:
tion of as (M)
Pablo Roig Garces 5 Int. Workshop on Effective Field Theories, ValenclaESR
Spain, Feb 2009%1adronization in three meson chan-
nels at tau decays and e~ cross-section
DPG 2009, Munich, Mar 2009 framework improving ESR
the hadronization of QCD currents
Sergiy Ivashyn 6 International Workshop on Effective Field TheoriesESR
from the Pion to the Upsilon, 2-6 February 2009, Va-
lencia, SpainOn modeling the scalar meson dynamjcs
with RChT
FLAVIANET TOPICAL WORKSHOP: Low energy] ESR
constraints on extensions of the Standard Model, |23-
27 July 2009 Kazimierz (Poland)Testing models for
final state photon emission in pi+pi- production at e+e-
colliders
XXXIII International Conference of TheoreticalESR
Physics MATTER TO THE DEEPEST: Recent De-
velopments in Physics of Fundamental Interactigns,
Ustroh, Poland September 11-16, 200%Radiative
return: a progress on FSR tests

llaria Jemos 7 EFTO09: International workshop on effective field theESR
ories, Valencia, Spain, 2-6/2/200Determination of
Low Energy Constants and testing Chiral Perturbation
Theory at Next to Next to Leading Order
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N. Offen

Simone Bifani

Emilie Passemar

Martin Zdrahal

Michael Donnellan

10

11

Sixth International Workshop on Chiral Dynamig
Berne 6-10 July, 200Relations at Ordep® in Chiral
Perturbation Theory

International Workshop on Effective Field Theorig

SESR

SESR

from the Pion to the Upsilon (EFT 09), Valencia, Spain.

February 2009 Renormalization of B-meson distrib
tion amplitudes

XVII International Conference on Supersymmetry g
the Unification of Fundamental Interactions (SUSY(
- Boston (United States), 5th-10th June 208&ndard
Model tests at the NA62 CERN experiment

New Opportunities in the Physics Landscape at CE|
- Geneva (Switzerland), 10th - 13th May 2009

5 International Workshop on the CKM Unitarity Tr
angle, University of La Sapienza, Roma, Italy, Septd
ber 9-13, 2008.Dispersive approaches for KI3 forr
factors

Euroflavour08, Annual Workshop of the Europe
Flavour Physics Network FLAVIAnet, IPPP, Durhar
UK, September 21-28, 200&obustness of the dispe

sive representation of thi,3 form factors and analysis

of KTeV data
French Particle Physics Meeting, Ecole Polytechnig
Palaiseau, France, March 23-25, 20D8persive rep-
resentation of thé<,3 form factors and applications
Kaon International Conference (KAON’'09), Tsukuh
Japan, June 9-12 200Precision SM calculations an
theoretical interests beyond the SMAR, and K3 de-
cays

International Workshop on Effective Field Theorig
from the pion to the upsilon, Valencia, Spain, Feb
ary 2009 Dispersive construction of two-loap — 3
(P = K, n) amplitudes

47. Internationale Universitatswochen fir Theore
che Physik, Schladming, Austria, February 2009
Workshop on Chiral Dynamics 2009, Bern, Switz
land, July 2009

11th Meeting of the SFB/TR 9, RWTH Aache
Aachen, October 2008

Lattice Practices 2008, DESY Zeuthen, Zeuthen,
tober 2008

12th Meeting of the SFB/TR 9, DESY Zeuthe
Zeuthen, March 2009
Introduction to Jugene and Juropa Forschungszent

-

nESR
D9)

UESR

aESR

SESR
ru-

iESR
PIESR
NESR
DESR
NESR

reBR

Julich, Julich, August 2009

129
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4th VI-HPS Tuning Workshop, Universitat BremenESR
Bremen, September 2009
Francesco Virotta 11 Lattice Practices 2008, DESY Zeuthen, Zeuthen, DESR
tober 2008.
12th Meeting of the SFB/TR 9, DESY ZeuthenESR
Zeuthen, March 2009.
Modern perspectives in lattice QCD: Quantum fi¢l&ESR
theory and high performance computingcole de
physigue des Houches, Les Houches, France, August

2009.

David Palao 5 Lattice 2010, Villasimius (Italy), June 201Benormal-| ESR
ization constants for Wilson Fermions with four dynam-
ical flavours

llaria Jemos 7 Particle days 2009, 1-2 October 2009, Lund, SweddBSR

Determination of Low Energy Constants and testjng
Chiral Perturbation Theory at Next to Next to Leading
Order
6th Vienna Central European Seminar on Part|cESR
Physics and Quantum Field Theory 27-29/11/2009, |Vi-
enna, Austria.
P. Roig-Garces 8 QCD10. Montpellier, France. June 2010— nmwmn | ESR
andete™ — nnr at low energies
Quark confinement and the hadron spectrum. MadrigSR
Spain. September 2010’y Radiative transitions tg.
Tau 10. Manchester, UK, September 2348&droniza- | ESR
tion effects inr — myv decays
Pere Masjuan 10 PrimeNet Workshop 2009, Bonn, Germany. Octop&SR
20097" — nmr in different chiral frameworks
6th Vienna Central European Seminar on Part|cle
Physics and Quantum Field Theory: Effective Field
Theories, Vienna, Austria. November 20@hiral dy-
namics predictions fon’ — nrm

QCD at Work: International Workshop on QCD - The-
ory and Experiment, Martina Franca, Italy. June 20[10.
Analytic approximants for the extrapolation of lattice
data
QCD 2010, 15th International QCD Conference,
Montpellier, France. June/July 2010Jnfolding the
second Riemann sheet with Raapproximants: hunt
ing resonance poles

Quark Confinement and the Hadron Spectrum, Madrid,
Spain. August/September 201Munting resonance
poles with Paé approximants: a model-independent
method
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Martin Zdrahal

10

PrimeNet Workshop 2010, Lisbon, Portugal. Septe
ber 2010.Final state interactions iy — nrm
Colloquium in memory of Jan Stern, Paris, France.
tober 2009.

Meeting in honour of Chris Sachrajda, Southampt
United Kingdom. December 2009Dispersive con-
struction of the two-loog — 37 amplitude

lm_

DESR

Experienced researchers (ER):

Name

Node no.

Conference/Workshotalk title

Christoph Haefeli

Jernej Fesel Kamenik

A. Ramos

Emilie Passemar

A. Ramos

1

5

Xl IFT-UAM/CSIC Christmas Workshop, Madrid
Spain, (December 2007).

Charm 2009, Leimen, Germany, May 200%eory of
semileptonic decays

Europhysics Conference on High Energy Phys
Krakow, Poland, Jul 200%ignatures of Heavy Vecto
in Higgsless models

Low energy constraints on extensions of the St
dard Model (Flavianet Topical Workshop), Kazimie
Poland, Jul 200Qepton Flavour Violation in Minimal
See-saw Models

XXVII International Symposium on Lattice

Field Theory (Lattice 2009), Beijing. July 200
Frg/Frin Ny = 241 QCD and a determination o
\on
Colloquium in memory of J. Stern, Paris, France, (
tober 2-3, 2009.
PrimeNet Workshop on eta-eta’ physics, Bonn, G
many, October 8 - 9, 2009.
NA62 Physics Handbook Workshop, CERN, Gene
Switzerland, December 10 - 12, 200Bispersive ap-|
proach toK,s form factors

35" International Conference on High Energy Physi
Paris, France, July 22 - 28, 2010.

Quark Confinement and the Hadron Spectrum

Madrid, Spain, August 30 - September 3, 200bn-
straints on theX = form factors fromr — K=7v, and
K3 decays

The 1fh International Workshop on Tau Leptd
Physics, Manchester, UK, September 13 - 17, 2(
Constraints on the{= form factors fromr — Knv,
and K3 decays

Workshop in the honour of Chris Sachrajg
Southampton, UK. December 2009. The ratio

, ER

ER

ER

O

DER
eER

V&R

c&ER

IXER

nER
10.

aER

Fy /Fy in full QCD
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Lattice10. Villasimus, Italy. May 2018igma term and ER
strange content of the nucleon
QCD10. Montpellier, France. June 208fate-of-art| ER
lattice results of QCD with light flavours
ICHEP10. Paris, France. July 2080me phenomenol-ER
ogy from the lattice: decay constants and sigma terms

CKM10. Warwick, UK. September 20185 / F;. from | ER
the BMW collaboration

Note that the talks given by our ESR and ER at Euro-Flavouferences are not included in the
tables above, but are listed in Sect. 3.1-3.5. Their invok#st in our annual Schools on Flavour
Physics are documented in our Training Report.

3.8 General Networking

During the reporting period theLRAVIA net nodes have pursued an active scientific exchange.
Here we list the visits focusing on research; visits devateglaining are listed in the Training
Report.

Name from Node no.to Node no. dates
Catalina Espinoza 1 3 17/7/2007 — 17/11/2007
Christoph Haefeli 1 9 18/12/2006 — 7/1/2007

1 11 22/1/2007 — 24/1/2007

1 9 21412007 — 2/5/2007
Pilar Hernandez 1 9 1/7/2007 — 15/8/2007
Silvia Necco 1 9 2/7/2007 — 28/07/2007

1 9 19/11/2007 — 3/12/2006

1 11 18/6/2007 — 22/06/2007|
Antonio Pich 1 9 17/7/2007 — 27/7/2007
David Greynat 1 8 (IPN-Orsay) 24th March - 6th Apyil

2008
David Greynat 1 8 (Marseille) 7-9th April 2008
Silvia Necco 1 9 25-26 March 2008
Silvia Necco 1 5 26th May 2008
Christoph Haefeli 1 9 1st January - 29th Febyu-
ary 2008

Vicent Mateu 1 4 (MPI) Sep 15 - Nov 30, 2008
E. Pallante 1 11 19 May 2008
Antonio Pich 1 5 7-10 April 2008
Antonio Pich 1 9 1st May - 31 July 2008
Matthias Jamin 2 4 13/6
Joaquim Matias 2 12 16/4
Joaquim Prades 2 1 15/1-20/1

2 12 1/1-31/11
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Rafel Escribano

Lluis Garrido

Ricardo Graciani

Felix Schwab
Patricia Ball
Aiofe Bharucha
C. Thomas
Roman Zwicky
Martin Beneke

Monika Blanke
Cailin Farrell
Agnieszka Grzelinska

Andre Hoang

Thomas Mannel
Ulrich Nierste

Anton Poschenrieder
Christoph Reil3er
Maximilian Stahlhofen
Stéphanie Trine
Johann Kihn

Ulrich Nierste

André Hoang

André Hoang
Maximilian Stahlhofen
Cailin Farrell
Christoph Reisser
Christoph Reisser

N. Brambilla

P. Colangelo

F. De Fazio

bhbbwwwwNNNNNNNNNNNNN

N

AN

e . W N W SN

U1 U1 U1 U1y O

hbh(ﬂ(ﬂ(ﬂ(ﬂ

(00}

4 (Aachen)
11 (Bonn)
11 (Mainz)
3 (Durham)
3 (Durham)
5 (Frascati)
6 (Katowice)
1 (Valencia)
1 (Valencia)
9 (Zurich)
5 (Frascati)
11 (Mainz)
3 (Durham)
3 (Durham)
1 (Valencia)
5 (Frascati)
5 (Frascati)
5 (Cagliari)
5 (Florence)
10 (Vienna)
8 (Orsay)
8 (Orsay)
3 (Durham)
8 (Orsay)
1
9
3

2713
5/7
15/3-16/3
25/4-25/4
5/6-8/6
10/7-13/7
23/7-2717
2712
10/5 - 18/5
25/6-28/6
31/7-3/8
13/8-16/8
5/4
1 April-30 Sept 2008
8-15 June, 2008
9/4/08 - 11/4/08
16-20 Jun 2008
715
12/6
21/6 - 22/6
12/2 - 17/2
2316 - 717
11/4 - 18/4 and 3/9 - 14
2713 - 3/4
6/11 - 10/11
6/11 - 10/11
13/11 - 15/11
15/11
29/11-2/12
10/10 - 14/10
6/11-10/11
21/5 - 26/5
7-10 Apr 2008
3—4 Apr 2008
Oct 1-5, 2007
Oct 29, 2008
Nov 14-16, 2007
Nov 14-16, 2007
Oct 10, 2007
Nov 14-16, 2007
April-August 2007
October 2007 (1 week)

February 2007 (1 week

9
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R. Frezzotti 5 11 August 2007 (1 week)
G. Isidori 5 12 March 2007 (1 week)

F. Jugeau 5 1 February 2007 (1 week
G.C. Rossi 5 11 January 2007 (1 week)
G.C. Rossi 5 11 July—August 2007
L. Silvestrini 5 9 May 2007 (1 week)
L. Silvestrini 5 12 March 2007 (1 week)
A. Vairo 5 1 April-August 2007
P. Colangelo 5 8 7/10/07 - 18/10/7

5 8 29/6/08 - 6/7/08
Fulvia De Fazio 5 4 November 2007 (1 wee

5 8 February 2008 (1 week)
R. Frezzotti 5 11 12.7.-19.7.07
Marco Ciuchini 5 8 20-23/2/2008
Jernej Kamenik 5 8 (Orsay) 12-21 Dec 2008

5 8 (Lubljana) 29/2 -10/3 2008

5 4 (Karlsruhe) 4-7 Jun 2008
Javier Virto 5 2 10/4-20/4 2008

5 2 16/6—23/6 2008
Vittorio Lubicz 5 8 31/3-3/4 2008
Gino Isidori 5 3 Jan 2008 (1 week)

5 9 June 2008 (1 week)
Federico Mescia 5 8 April 2008 (1 week)
Enrico Nardi 5 8 June 2008 (1 week)
Henryk Czyz 6 5 11/10/06 - 26/10/06

6 5 24/06/07 - 27/06/07

6 5 15/07/07 - 30/07/07

6 5 15/09/07 - 30/09/07

6 4 22/11/06 - 22/12/06

6 4 07/01/07 - 13/02/07
Janusz Gluza 6 11 05/02/07 - 09/02/07

6 11 22/07/07 - 27/07/07

6 5 25/06/07 - 26/06/07
Maria Krawczyk 6 9 08/10/06 - 12/10/06

6 9 26/03/07 - 31/03/07

6 4 05/02/07 - 08/02/07
Mikolaj Misiak 6 4 24/09/07 -26/09/07

6 9 09/09/07 - 23/09/07
Agnieszka Wapienik 6 4 22/11/06 - 22/12/06

6 4 07/01/07 - 13/02/07
Henryk Czyz 6 4 15/10/07-15/12/07

6 4 15/01/08-15/02/08

6 5 01/07/08-15/07/08

k)
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Janusz Gluza
Krzysztof Kajda
Konstantin A. Kanishev
Maria Krawczyk

Agnieszka Wapienik
S. Wycech

Mikko Sainio

Johan Bijnens

Jan Eeg

Jan Eeg

Mikko Sainio

Emilie Passemar

Marc Knecht
Jan Stern
Damir Becirevic
Roland Kaiser
Hagop Sazdjian
D. Betirevit

M. Brinet

S. Descotes-Genon
B. Haas

B. Moussallam
N. Offen

L. Oliver

O. Pene

H. Sazdjian

Stefan Durr
Christoph Greub
Christopher Smith
Gilberto Colangelo
Jurg Gasser

Christoph Greub
Helmut Neufeld
Andreas Kastner
Paul Posch
Martin Zdrahal

Sébastien Descotes-Genon

00 00 00 O m

© © ©© OV 0w

9
10

10

10
10

11
11
9
9
9
4
-
9
11 (Mainz)
10 (Ljubljana)
10 (Ljubljana)
9 (Berne)
2
11
11
11
9
11

11 (Mainz)
11 (Bonn)

11 (DESY-H)
5
5
5
5

15/06/08 - 21/06/08
15/06/08 - 21/06/08
21/01/08 - 02/02/08
01/10/07-31/10/07

01/01/08-28/02/08

10/11/07 - 10/12/07
24-1/10/2007

7-8/12/2006
16-17/1/2007
8-26/1/2007
26/2-13/3/2008
27-28/2/2008

2-7 Nov 2006

5-7 Mar 2007
5-7 Mar 2007

5-7 Mar 2007
Sep 2007
20 Nov - 1 Dec 2006
April 2007
6/4/08 - 19/4/08

5.12.-19.12.05
11/6/08 - 15/6/08
1/6/08-28/6/08

11/6/08 - 14/6/08

14/9/07 - 23/9/07
24/1/08 - 26/1/08
18/2/08 - 22/2/08
8/9/08 - 13/9/08
16/4/08 - 19/4/08
11.10.-17.10.07

February 08 (1 week)
24.1.07 — 26.1.07

1.3.07 -31.7.07
2.5.07 -4.5.07

25-26 June 2008

28.1.-11.2. 2008
16.6. - 28. 6. 2008
28.7.-1.8. 2008

16.-27.1.08

17-23 May 2007

12-16 May 2008

12-16 May 2008
12-16 May 2008
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Martin Zdrahal
Gerhard Ecker
Nejc Kosnik
Bjorn Leder
Rainer Sommer
B. Blossier

B. Blossier

B. Blossier

G. Herdoiza

G. Herdoiza

G. Herdoiza
German Rodrigo
German Rodrigo
German Rodrigo
Antonio Pich
Antonio Pich
Emilie Passemar

Emilie Passemar
Emilie Passemar
Oscar Cata

Oscar Cata
Oscar Cata

Oscar Cata

Oscar Cata

Jorge Portolés

German Rodrigo
German Rodrigo
Joaquim Prades

Jose Rodriguez-Quintero

Jose Rodriguez-Quintero
Jose Rodriguez-Quintero

Diogo Boito

Miguel Angel Escobedo
Aoife Bharucha

Vicent Mateu

Vicent Mateu

Vicent Mateu

B

ey

N Rl ol

N

2

2
3
4
4
4

moomOOOOOOU.IOOO_hOO

3 (IPPP, Durham)
5 (LNF, Frascati)
4 (TU, Munich)

9 (CERN)

4 (TTP Karlsruhe)
8 (IPN-Orsay)

8 (IPN-Orsay)
9 (ITP-Bern)
10 (U. Ljubljana)

5 (INFN-Napoli)
5 (INFN-Napoli)

5 (INFN-Napoli)
5 (INFN-Napoli)
10 (U. Vienna)
2 (U. Granada)
4 (U. Karlsruhe)
7 (Lund)

8 (LPT-Orsay)

8 (LPT-Orsay)
8 (LPT-Orsay)

8 (IPN-Orsay)

4 (Munich)
4 (TUM)

1 (Valencia)
9 (Bern)

1 (Valencia)

6-9 July 2008
8-9 July 2008
3-10 June 2008
17/9/07 — 20/9/07
29/5/07 — 31/5/07
13.11.-16.11.07
10.03.08
01.04.-04.04.08
12.12-14.12.07
04.03-07.03.08
18.06-23.06.08
21 Sep - 13 Oct 2008
5-8 Apr 2009
9-11 Jul 2009
21 - 22 Oct 2008
10 - 13 Sep 2009
12th - 17th Novem
2009
7th - 27th March 201(¢

13th - 19th August 20
9th - 13th Decem
2009

25th - 30th January 20Q
23rd - 27th Februag
2010
16th - 19th May 2010
3rd - 6th August 2010
27th June - 4th July 2
28th - 30th October 2

ber

Der

10
Ay

D10
D09

21st - 27th January 2010

15 Oct - 16 Nov 2008

18th - 21th Novembe

2009
30th June- 1th2Zody

18th July- 1th Astgu

2010
15th  April-
2010

15th July

2nd-6th December 2010

1 Feb - 31 Mar 2009
13-17 Oct 2008
22 - 26 Sep 2008

2 - 6 Feb 2009
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Alexander Khodjamirian
Ulrich Nierste
Susanne Westhoff
Martin Beneke
Martin Beneke
Martin Beneke
Andreas Crivellin
Andreas Crivellin
Thorsten Ewerth
Jennifer Girrbach
Jennifer Girrbach
Ulrich Nierste

Ulrich Nierste

Ulrich Nierste

Ulrich Nierste
Matthias Steinhauser
Tobias Huber

David Straub

Stefan Recksiegel
Pablo Roig Garces
Pablo Roig Garces
Pablo Roig Garces
Jernej Fesel Kamenik
Jernej Fesel Kamenik
Jernej Fesel Kamenik
Jernej Fesel Kamenik
Nora Brambilla
Antonio Vairo
Matthew Moulson
Federico Mescia
Olga Shekhovtsova
Oscar Cata

Silvano Simula
Vittorio Lubicz

Olga Shekhovtsova
Silvano Simula

David Palao

David Palao

David Palao

Gino Isidori

Gino Isidori

4
4
4

bhbhhhbbb

o ol o g o; TGN N
GG NI IR IS R N oo oo s DR

8 (Orsay)
11 (Berlin)
11 (Mainz)

3 (Southampton)

9 (Zurich)

9 (CERN)

9 (CERN)

10 (Lubljana)
9 (U Bern)

9 CERN

9 CERN

9 (CERN)

9 (ITP-Bern)
11 (U Mainz)
6 (U Warsaw)
6 (U Warsaw)
10 (Lubljana)
5 (Pisa)
10 (Lubljana)
4 (Munich)
4 (Munich)
4 (Munich)
8 (Orsay)
4 (Karlsruhe)
4 (Karlsruhe)
10 (Lubljana)
4 (Munich)
4 (Munich)
9 (CERN)
8 (Orsay)
1 (Valencia)
4 (Munich)
9 (Bern)
9 (Bern)
4 (Munich)
10 (Wien)
1 (Valencia)
1 (Valencia)
2 (Barcelona)
4 (Munich)
4 (Munich)

14 -18 Feb 2009
4 -5 May 2009
28 - 29 May 2009
13th - 15th Dec 2009
6th -8th Jan 2010
21st -25th Jun 2010
4th - 9th Jan 2010
21th - 26st Feb 2010
10th - 14th May 2010
14th - 16th Dec 2009
4th - 6th Jan 2010
15th Oct 2009 - 15th J
2010
20th - 21st Oct 2009
9th - 10th Feb 2010
27th - 31st Mar 2010
10th - 15th Jan 2010
20th - 22nd Jan 2010
30 Nov - 2 Dec 2009
14th - 16th Apr 2010
17 Jan -5 Apr 2009
10 Apr - 10 May 2009
20 May - 30 Sep 2009
2 - 8 Nov 2008
14 - 19 Dec 2008
14 - 20 Apr 2009
16 May - 7 June 2009
29 Sep - 3 Oct 2008
29 Sep - 3 Oct 2008
1-8Oct 2008
2 - 8 Nov 2008
1-7 Feb 2009
23 - 27 Feb 2009
20 - 22 Apr 2009
20 - 22 Apr 2009
28 Apr - 8 May 2009
4 - 9 May 2009
26th Jan - 2nd Feb 20
26th Jul - 18th Aug 201
14th Sep - 18th Sep 2
4th Jan - 29th Jan 2010

LO
1O
010

3rd Apr - 23rd Apr 2010
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Gino Isidori

Gino Isidori
Giancarlo Rossi
Giancarlo Rossi
Olga Shekhovtsova

Nazario Tantalo
Henryk Czyz
Henryk Czyz
Henryk Czyz
Michat Gunia
Sergiy Ivashyn
Mikotaj Misiak
Henryk Czyz

Henryk Czyz
Henryk Czyz

Janusz Gluza
Sergiy Ivashyn

Sergiy Ivashyn
Sergiy Ivashyn
Sergiy Ivashyn
Sergiy Ivashyn

Mikotaj Misiak
Michat Poradzinski
Michat Poradzinski

Johan Bijnens
Jan Eeg
Johan Bijnens
Johan Bijnens
llaria Jemos
Karol Kampf
Karol Kampf

5 4 (Munich)

5 4 (Munich)

5 11 (Zeuthen)
5 9 (CERN)
5 1 (Valencia)
5 8 (Orsay)
6 4(Karlsruhe)
6 4(Karlsruhe)
6 5(INFN, Bologna)
6 4(Karlsruhe)
6 4(Karlsruhe)
6 4(Karlsruhe)
6 1 (IFIC)
6 4 (KIT)
6 4 (KIT)
6 11 (Zeuthen)
6 1 (IFIC)
6 4 (KIT)
6 5 (LNF)
6 5 (LNF)

6 11 (U.Mainz)

6 9 (CERN)

6 4 (KIT)
4 (KIT)

»

1 (Valencia)

10 (Ljubljana)
2 (U. Granada)
10 (U. Vienna)
10 (U. Vienna)
7 8 (U. Prague)

7 8 (U. Prague)

NN NN

2nd May - 12th Ma
2010

10th Jun - 15th Jul 2010
1st Jul - 31st Jul 2010
1st Aug - 31st Aug 2010
14th May - 17th M

2010

ay

20th Jan - 24th Jan 2010

20.11-19.12 2008
15.01-15.02 2009
17.09-06.10 2009
15.01-15.02 2009

11.01-10.02 2009
9.06-14.07 2009

21st Oct. - 22th Nov.
2009
23rd Nov. - 22nd Deg.
2009
11th Jan. - 10th Fep.
2010

31st Jan. - 6th Feb. 2

22nd Oct. - 18th Nov.

2009

11th Jan.
2010

14th April - 22nd Apr
2010

25th May - 2nd June

2010
14th June - 25th J
2010

1st Sept. - 21 Sept. 2010

6th April - 29 June 201(
6th July - 1st Augu
2010
12 - 14 Oct 2008
4 - 8 May 2009
17-27 February 2010

26-30 November 2009

26-30 November 2009

28-30 December 2009

7 days during 12
6/2010

010

- 10th Fab.

uly

U
—
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N. Offen

E. de Rafael

M. Knecht

K. Kampf

J. Trnka

E. de Rafael

. Lellouch

Oliver

. Descotes-Genon
. Offen

. Offen

. Offen

. Sazdjian

. Offen

. Tayduganov

. Malaescu

. Haas

. Lellouch

T.N. Pham

J. Charles

L. Lellouch

V. Bernard

S. Descotes-Genon
R. Garcia-Martin
H. Sazdjian

B. Blossier
Veronique Bernard

romwrz2Izzzunrr

Benoit Blossier

Benoit Blossier

Sebastien Descotes-Genon
Sebastien Descotes-Genon
Sebastien Descotes-Genon
Samuel Friot

Karol Kampf

o (o6}
CIJOOOO OOOOOO

© P o0 P e P g PP ®©

0 oo 0

8

8

8

1 (Valence)

1 (Valence)
1 (Valence)

1 (Valence)

1 (Valence)

2 (Barcelona)
2 (Barcelona)
2 (Barcelona)

3 (Durham)
3 (Durham)
4 (Siegen)
4 (Siegen)

4 (Munchen)
4 (Siegen)

4 (Karlsruhe)

4 (Karlsruhe)
5 (Rome)

5 (Rome)

5 (Bari)

9 (CERN)
9 (Bern)

9 (Bern)

9 (CERN)

9 (Bern)

10 (Vienna)
11 (Zeuthen)

4 (Munich)

11 (DESY-Zeuthen)
4 (Munich)

5 (INFN-Bari)

4 (Munich)

3 (Durham)
4 (Munich)

4 (Munich)

2 -6 Feb 2009
1-6 Feb 2009
1-6 Feb 2009
1-6Feb 2009
1-6Feb 2009
8 - 10 Feb 2009
22 - 24 Feb 2009
15 - 18 Apr 2009
23 - 26 Sep 2008
21 - 26 Sep 2008
3 -7 Nov 2008
25 - 30 Nov 2008
24 - 27 Feb 2009
4 - 8 May 2009
6 - 18 Sep 2009
6 - 18 Sep 2009
25 Jan - 4 Feb 2009
7 - 8 May 2009
15 - 21 Jun 2009
13- 14 Nov 2008
20 - 22 Apr 2009
6 - 10 Jul 2009
10 - 11 Dec 2008
5-10 Jul 2009
18 - 22 May 2009
27 - 30 Apr 2009
7th September - 1
September 2010
17th May - 19th M
2010

Oth

ay

7th September - 10th

September 2010

8th November -h
November 2009

7th September -
September 2010

14th September -
September 2010

12t

12th

17th

7th September - 1Q0th

September 2010
7th September -
September 2010

10

th
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Marian Kolesar
Laurent Lellouch
Laurent Lellouch
Laurent Lellouch
Laurent Lellouch
Bachir Moussallam

Tri-Nang Pham
Eduardo de Rafael

Alberto Ramos
Alberto Ramos
Alberto Ramos
Pablo Roig-Garces
Pablo Roig-Garces
Pablo Roig-Garces

Pablo Roig-Garces
Pablo Roig-Garces

Hagop Sazdjian
Andrei Tayduganov

Andrei Tayduganov
Guillaume Toucas

Guillaume Toucas
Guillaume Toucas

Martin Zdrahal

Gilberto Colangelo

0o

0

o0 00

9

4 (Munich) 7th September - 1Q0th
September 2010
3 (Univ. Southampton) 13th December -h16t
December 2009
5 (INFN-Bari) 8th November - 12th
November 2009
9 (CERN) 18th July - 7th August
2010
4 (Munich) 7th September - 10th
September 2010
4 (Munich) 7th September - 10th
September 2010
5 (INFN-Bari) 19th June - 23 June 2010
2 (Univ. Barcelona) 15th April - 19th Apri
2010
5 (INFN-Bari) 8th November - 12th
November 2009
3 (Univ. Southampton) 13th December - 16th
December 2009
4 (Munich) 7th September - 12th
September 2010
5 (INFN-Bari) 8th November - 12th
November 2009
1 (IFIC-Valencia) 18th November - 30th
November 2009
1 (IFIC-Valencia) 11th April - 17th Apr
2010
1 (IFIC-Valencia) 2nd June - 6th Juri®20
4 (Munich) 7th September - 10th
September 2010
5 (INFN-Bari) 19th June - 23 June 2010
4 (KIT-Karlsruhe) 6th September - 18th
September 2009
4 (Munich) 7th September - 10th
September 2010
5 (INFN-Bari) 8th November - 12th
November 2009
9 (Bern) 20th June - 3rd July 2010
4 (Munich) 7th September - 10th
September 2010
4 (Munich) 7th September - 1Q0th

September 2010

11 (Desy-Hamburg) 25-27 Jan 2009
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Christoph Greub
Christoph Greub
Christoph Greub
Tobias Hurth
Tobias Hurth
Emilie Passemar
Emilie Passemar
Emilie Passemar
Emilie Passemar
Volker Pilipp
Juerg Gasser
Juerg Gasser
Peter Stoffer
Stefan Lanz

Martin Zdrahal
Beatrix Hiesmayr
Martin Zdrahal
Jure Zupan

Nejc Kosnik
Martin Zdrahal
Helmut Neufeld
Svjetlana Fajfer

Beatrix Hiesmayr
Pere Masjuan
Pere Masjuan

Pere Masjuan
Pere Masjuan

Pere Masjuan
Dmitri Melikhov

Helmut Neufeld
Helmut Neufeld

H. Wittig

A. Juttner
D. Renner
D. Renner
D. Renner

9 11 (Desy-Hamburg)
9 4 (Karlsruhe)
9 11 (Desy-Hamburg)
9 2 (Barcelona)
9 8 (Marseille)
9 10 (Wien)
9 8 (IPN-Orsay)
9 8 (IPN-Orsay)
9 5 (INFN-Frascati)
9 4 (Karlsruhe)
9 10 (Wien)
9 10 (Wien)
9 1 (Valencia)
9 7 (Lund)

10 8 (Marseille)

10 5 (Frascati)

10 8 (Prague)

10 4 (RWTH Aachen)
10 8 (IPN-Orsay)

10 9 (PSI and Bern)
10 4 (TU Munich)

10 7 (U. Oslo)

10 5 (INFN Frascati)
10 2 (UA Barcelona)
10 2 (UA Barcelona)

10 2 (UA Barcelona)
10 2 (UA Barcelona)

10 2 (UA Barcelona)
10 5 (INFN Frascati)

10 9 (CERN)
10 4 (TU Munich)

11 10 (Uni Bern)
11 10 (Uni Bern)
11 1 (Groningen)
11 8 (Grenoble)
11 8 (Grenoble)

23 Jan -1 Feb 2009
12 Feb - 13 Feb 2009
8 -9 Apr 2009
6 - 8 Oct 2008
1-4 Dec 2008
12 - 17 Oct 2008
2 -7 Jan 2009
12 -17 Apr 2009
6 -12 Sep 2009
23 - 25 Apr 2009
11th - 24th Oct 2009
22nd Nov - 5th Dec 2009
6th - 11th April 2010
1. February - 31. Ju
2010
14 - 19 Dec 2008
9-10 Apr 2009
24 - 26 May 2009
28 May 2009
14 - 21 Jun 2009
26 Jun - 10 Jul 2009
13 -17 Jul 2009
20th - 24th Septembper
2010
3rd - 5th December 2009
9th - 15th October 2009
12th - 18th November
2009
4th - 9th December 2009
19th - 22nd Febryary
2010
4th - 12th June 2010
2nd - 13th Novembegr
2009
10th - 12th December
2009
7th - 11th September
2010
20 - 22 Apr 2009
20 - 22 Apr 2009
23 - 25 Sep 2009
6 - 12 Oct 2008
18 - 21 Mar 2009

y
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K. Jansen 11 8 (Orsay) 20 - 21 Jan 2009

K. Jansen 11 8 (Grenoble) 18 - 21 Mar 2009

K. Jansen 11 1 (Groningen) 23 - 25 Sep 2009

S. Dinter 11 1 (Groningen) 23 - 25 Sep 2009

G. Herdoiza 11 1 (Valencia) 1-7 Feb 2009

G. Herdoiza 11 8 (Grenoble) 18 - 21 Mar 2009

G. Herdoiza 11 1 (Groningen) 23 - 25 Sep 2009

F. Goertz 11 4 (Karlsruhe) 7 - 18 Sep 2009

T. Pfoh 11 4 (Karlsruhe) 7 - 18 Sep 2009

Bastian Kubis 11 2 (Barcelona) 17th — 19th June 201(

Sebastian Schneider 11 9 (Bern) 6th June — 3rd July 2010

Akaki Rusetsky 11 8 (Paris) 16th — 17th February
2010

John Bulava 11 9 (CERN) 17th Jul — 13th Aug 2010

John Bulava 11 4 (Aachen) 12th - 13th July 2010

Rainer Sommer 11 9 (CERN) 17th Jul — 13th Aug 2010

Rainer Sommer 11 4 (Aachen) 12th - 14th July 2010

Ulli Wolff 11 9 (CERN) 17th - 24th July 2010

Stefan Schaefer 11 9 (CERN) 8th Jan — 13th Jan 2010

Stefan Schaefer 11 1 (Valencia) 24th Jun — 26th Jun 2010

Stefan Schaefer 11 9 (CERN) 18th Jul — 21th Jul 2010

Stefan Schaefer 11 9 (CERN) 28th Jul — 13th Aug 2010

Michael Donnellan 11 3 (Southampton) 14th - 15th December
2009

Michael Donnellan 11 4 (Aachen) 12th - 13th July 2010

Gregorio Herdoiza 11 2 (Barcelona) 13th — 18th Sept 2010

Gregorio Herdoiza 11 5 (Rome 1) 24th — 30th Nov 2009

Gregorio Herdoiza 11 9 (CERN) 25th — 30th July 2010

Vincent Drach 11 2 (Barcelona) 15th — 17th Sept 2010

Dru Renner 11 8 (Orsay) 29th — 30th April 2010

Jochen Heitger 11 3 (Southampton) 8th — 11th March 2010

Jochen Heitger 11 9 (CERN) 6th - 13th Aug 2010

Karl Jansen 11 2 (Barcelona) 15th — 17th Sept 201(

Francesco Virotta 11 5 (Bari) 9th - 11th Nov 2009

Francesco Virotta 11 3 (Southampton) 14th - 15th Dec 2009

Francesco Virotta 11 4 (MUnchen) 8th - 10th Sept 2010

Collaborations among the different nodes have resultedvaral joint publications. We present
the list of our common publications in the form of a matrix . 14—17 in order to display the
networking aspect.
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1 2 3 4 5 6 7 8 9 10 11
1 [4.6,16, | [29] 110, 29, | [14, 15, 4, | [7,8 13 ] [7.29] | [14, 15,
23-25, 37, 193,| 29, 30, 15, 29, 19,29] 19,29]
29,193 387] 34-36, 193, 767,
193, 387, 1111]
542, 556,
1110]

2 [ @6 16, 29, | [29,193,| [29, 181, [197, | 29,180, | [29] 129]
23-25,29, 174, | 381] 193, 196, 198] | 193, 762,

193] 175, 545] 1112]
194,
195,
301]
3 [ [29] 129] 129] 129] 129] 129]
[29,174,
175,
194,
195,
301]

4 || [10, 29, [29] 129,193, | [371, [29,193] | [29,659] [29, 412,
37, 193, | [29,193, 387, 393,| 659, 659]
387] 381] 394, 394,| 660,

543, 544,| 663]
1113-
1125]

5| (14, 15, [29] [29, 193, [14, 15, | [29, 866, | [924] [14, 15,
29, 30, | [29,181, 387, 393, 29, 193, | 867, 873, 29, 538,
34-36, 193, 394, 394, 538-541, | 964,965] 964, 965,
193, 387,| 196, 543, 544, 765, 773, 1130-
542, 556, | 545] 1113- 1126- 1135]
1110] 1125] 1129]

6 [656—

[371, 659, [731] [659, 661] 659]
660, 663]
7 1197, [726] [710,
198] [731] 711]

8 114, [29] [29,193] | [14, 15, [29,770] [14, 15,
15, 29, [29,180, 29, 193, 29, 759,
193, 767,| 193, 538-541, 768]
1111] 762, 765, 773,

1112] 1126—
1129]
9 | 7,8 13, | [29] [29] [29,659] | [29, 866, | [659, [29,770] [924] | [19, 869,
19,29] 867, 873,| 661] | [726] 953, 957,
964, 965] 964—
966, 973,
1130-
1135]
10 || [7,29] [924] [710, [924]
711]
11| 4, 15, | [29] 129] 129,412, | [14, 15, [14, 15, | [19, 869,
19,29] 659] 29, 538, | [656- 29, 759, | 953, 957,
964, 965, | 659 768] 964—
1130- 966, 973,
1135] 1130-
1135]

Table 14: Joint publications of several nodes during théyear of the reporting period.
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1 2 3 4 5 6 7 8 9 10 11
1 [56, 60, | [310] 137, 45, | [14, 49, | [678] 14, 15, | [14, 52, [14, 50,
73,199] 53, 431-| 52, 303, 52] 59, 61] 52,57,59]
435] 557-559]
2 || [56, 60, [29, 56, | [303] [678] [70]
73,199] 208, 303,
431-435,
439]

3 || [310] [45, 303] [303, | [678]

597-601] [801,802] [305, 308,
322-324]

4| 37,45 | [29, 58, [45, [29, 45, [45, [29, 45, | [29, 45, [29, 45,
53,431- | 208, 303,| 303] 303, 431-| 303, 303, 418, | 303 412, 434,
435] 431-435, 438, 442, | 680, 431-435] 435)

439] 567, 594—| 681]
596]

5 || 114,49, | [303] [303, | [29, 45, 677, [14, 15, [303, | [585-| [14, 52,
52, 303, 597— | 303, 431- 678, | [568] | 52, 303,| 566,591] | 588] | 557-559,
557— 601] | 438, 442, 682] 563, 566, 793, 984,
559] 567, 594— 568, 597— 987]

596] 601, 793,

798,808]
6 || 678 [678] [678] | [45, 303, 677, [678] [665—
680,681] | 678,682 [678,684] 670, 684]

7 [568] [568] [568] [585]

8 || 14,15, | [70] [801, | [29, 45, | [14, 15, | [678] [14, 15, | [588, | [14, 15,
52] 802] | 303, 418, | 52, 303, [568] 52, 563,| 786, | 52, 568,

431-435] | 563, 566, 568, 783,| 797] | 789, 790,
568, 597— 785, 793, 790, 803,
601, 793, 809-811] 1001]
798, 808]

9| 14,52, [29, 45, [303, | [678, [14, 15, [50, 59,

59, 61] 303] 566,591] | 684] | [568] | 52, 563, 298, 883,
568, 783, 965, 981,
785, 793, 988-992,
809-811] 1016]
10 [585— (588,
588] [585] | 786,797]
11 || [14, 50, [305, | [29, 45, | [14, 52, | [665- [14, 15, | [50, 59,
52, 57, 308, | 412, 434, | 557-559, | 670, 52, 568, | 298, 883,
59] 322- | 435] 793, 984, | 684] 789, 790, | 965, 981,
324] 987] 790, 803, | 988-992,
1001] 1016]

Table 15: Joint publications of several nodes during thersggear of the reporting period. See
Tab. 14 for explanation.




3 Conferences, Workshops and General Networking

1 2 3 4 5 6 7 8 9 10 11

1 [82-84, | 12, | [87, 97, [104, [112, [85,112] [112,

87, 123-| 242, | 98, 100, | 112-114, 113, 123—| [112,602] 113, 117,
125, 227,| 325, | 101,112] | 123-125, 125,602] 119, 602,
241,602] | 333] 602] 1046]

2 || [82-84, [87,228] [221— [70,173, | [602] [602]

87,123 223, 228, 226, 240,
125, 246, 602] 246, 602]
227,

241,
602]

3 [112, [112,325, [112, [112] [112,
242, 329,331] | 325, 333, [112,333] | [112,346] 331, 345,
325, 334,341] 346, 348]
333]

4 || 87,97, | [87,228) | ni2, [112, 12, | [112]

98, 100, 325, 477, 484,| [483] [112,464] | 456, 497, [112,331]
101, 329, 488, 612— 901, 902]
112] 331] 615,632]

5 [104, 221~ | [112, [112, [112, [112, [112,
112- 223, 228,| 325, | 477, 484, [607] | 246, 602,| [112,602, | 607,608, | 602, 616,
114, 246,602] | 333, | 488, 612— 604, 606,| 606, 609, | 630,631, | 626,1022,
123- 334, | 615,632 626,848] | 616,848] | 934] 1030]
125, 341]

602]
6 [483] [6] [685] (689,
(686, 692, 693]
687]
7 [607] [607]
(686,
687]

8 12, | [70,173,| [112, [112, [112, [112,
113, 226, 240, | 333] | [112,464] | 246, 602, | [685] [112,602, | 816,817] | 113, 602,
123- 246,602] 604, 606, 816, 817, 626, 834,
125, 626, 848] 820, 821, 835,1036,
602] 834, 835, 1046,

845, 846] 1136]

9 112, | [602] [112, [112, | [112,602, [112,

602] 346] | 456, 497, | 606, 609, [112, 602, 816,817] | [112, 113,
901,902] | 616,848] 816, 817, 346, 602,

820, 821, 609, 834,

834, 835, 835, 887,

845, 846] 890, 898]

10 n12 | 12 [112,607, [112, [112, [112,
[85,112] 608, 630, [607] | 816,817] | 816,817] 1034,

631,934] 1059]
11 112, | [602] [112, [112, [112, [112,
113, 331, | [112,331] | 602, 616,| [689, 113, 602, | [112,113, | 1034,
117, 345, 626,1022,| 692, 626, 834,| 346, 602, | 1059]
119, 346, 1030] 693 835,1036,| 609, 834,
602, 348] 1046, 835, 887,
1046] 1136] 890, 898]
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Table 16: Joint publications of several nodes within thedtlgear of the network. The diagonal
elements (boxed boldface numbers) are the number of ptiblisawhich the corresponding
node wrote without participation of other nodes.
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1 2 3 4 5 6 7 8 9 10 11
1 [128, [128, | [127,128,| [128,130,| [128, [142,146,| [128, 132,| [128,130,| [132, 142,
133-135, 142, 160—| 142, 158—| 132, 141,| 142, [172] 147, 150, 142, 146, | 144, 158-| 144, 154,
144, 158—-| 163, 355] 163,533] 142, 144,| 160- 151, 158,| 152-155, 163, 653] 155, 158,
164] 148, 149,| 163] 159,173] | 158-163, 159, 165—
154, 155, 165-172] 171]
158-163,
165-171]

2 || [128,133- [128, | [128,158—| [128,144,| [128, [158,159, | [128, 158—| [128,144,| [144, 158,
135, 144, 160-163, | 163, 260,| 158-163] 160— 256] 163, 912,| 158-163] 159, 912,
158-164] 253,254] | 261,533] 163] 913,1137] 913,1137]

3 || [128,142, [128, [128,142,| [128,142,| [128, [142,352,| [128, 142,| [128,160—| [142, 352,
160-163, 160-163, 160-163, 160-163, 142, 532,533] 160-163, 163] 366,1139]
355] 253,254] 352, 353,| 360, 366, 160— 352, 1138,

367, 532,| 367] 163] 1139]
533, 536]

4 || [127,128, [128, [128, [128,142, | [128, [142,158,| [128, 142, | [128,130,| [142, 158,
142, 158-| 158-163, | 142, 160— 158-163, 142, 159, 352,| 158-163, 144, 158—| 159, 352,
163,533] 260, 261, | 163, 352, 367, 510,| 160— 521, 532,| 352, 510,| 163] 366,510]

533] 353, 367, 513, 518,| 163, 533] 515,536]
532,536] 526, 527,| 511,
533, 639,| 519]
641]

5 || [128,130, [128, | [128,142, [128, [142,158,| [128, 132, | [128,144,| [132, 142,
132, 141, [128,144,| 142, 160-| 158-163, 142, 159,1138] | 142, 154, | 158-163, 144, 154,
142, 144,| 158-163] | 163, 360, | 367, 510, 160- 155, 158-| 630, 653, 155, 158,
148, 149, 366,367] | 513, 518, 163] 163, 165-| 937-940, 159, 165-
154, 155, 526, 527, 171, 646—| 946] 171, 366,
158-163, 533, 639, 648, 1138, 1138]
165-171] 641] 1140]

6 || [128,142, [128, [128,142,| [128,142, [142] [128, 142, | [128,160-| [142, 699,
160-163] | 160-163] | [128,142, | 160-163, | 160-163] 160-163] 163,950] | 701]

160-163] | 511,519]

71| 172 [747,854] | [172,751] | [751]

8 || [142,146, [158, [142,158, | [142,158, [747, [142, 146, | [158,159, | [142, 158,
147, 150, | 159,256] [142,352, | 159, 352,| 159,1138] | [142] 854] 158, 159, | 937] 159, 352,
151, 158, 532,533] | 521, 532, 352,1138] 853, 859-
159,173] 533] 861, 1082,

1138]

9 || [128,132, [128, [128,142,| [128,132,| [128, | [172, | [142,146, [128,158—| [132, 142,
142, 146,| 158-163, [128, 142, | 158-163, 142, 154, 142, 751] 158, 159, 163] 154, 155,
152-155, 912, 913, | 160-163, | 352, 510,| 155, 158—| 160- 352,1138] 158, 159,
158-163, 1137] 352,1138,| 515,536] 163, 165-| 163] 165-171,
165-172] 1139] 171, 646— 352, 912,

648, 1138, 913, 1081,
1140] 1088,1137—-
1139,1141]

10 || [128, 144, [128, | [128,130,| [128,144,| [128, [158,159, | [128, 158- [144, 158,
158-163, | [128,144, | 160-163] | 144, 158—| 158-163, | 160— | [751] | 937] 163] 159]

653] 158-163] 163] 630, 653,| 163,
937-940, 950]
946]
11 || [132,142, [144, [142, | [142,158,| [132,142,| [142, [142,158,| [132, 142, | [144,158,
144, 154,| 158, 159,| 352, 366, | 159, 352,| 144, 154,| 699, 159, 352, 154, 155,| 159]
155, 158, | 912, 913,| 1139] 366,510] 155, 158,| 701] 853, 859-| 158, 159,
159, 165-| 1137] 159, 165- 861, 1082,| 165-171,
171] 171, 366, 1138] 352, 912,
1138] 913, 1081,
1088, 1137—
1139,1141]

Table 17: Joint publications of several nodes within thettoyear of the network. See Tab. 16
for explanation.
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3.9 Changes to the schedule

We have moved the second general meetkgro-Flavour 07 from month 12 to month 14,
because several other conferences in spring and summebéeneised for networking, as men-
tioned in Sects. 3.6. Another reason was a scheduling cowftic the 4th International Confer-
ence On Flavor Physida Beijing. The duration of the second, third and fourth Epegan School
on Flavour Physics have been extended to 12 days; this loageallus to schedule a broader set
of lectures covering all relevant aspects of flavour phyaits to complement the lectures with
tutorials . We have further hired several ER and ESR later tgginally envisaged. The reason
for this delay was an unfortunate timing of the start of thietcact. In theoretical particle physics
it is customary to hire staff at the beginning of the acadefliéwvinter term, and the hiring de-
cisions are usually made more than six months in advance ¢ereer or January. Our search
for ERs and ESRs started in late January 2007 at a time whenhquakified young researchers
had already decided on their job offers.

4 Economic spin—off

The experimental CDF group in node 4 has developed neutaenie software for the origi-
nal purpose to identify signal events over a large numberaskground processes in collider
experiments. For example, their neural-network method wgzsl in the measurement of the
B, — B, oscillations at CDF and is currently used to analyse BELLEad#s a spin-off the
company<phi-t>, which applies neural-network technology to data miningsviounded in
October 2002. The rapidly growing company frequently hicemer PhD students who worked
in the B physics group of the CDF experiment<fhi-t> speaker participated in our School on
Flavour physics 2009. For more information $ee p: / / ww. phi -t . de.

Researchers in node 8 (CNRS) have taken part in the develdprhearallel computers ded-
icated to lattice computations, both at the hardware antivaoé levels. They have collabo-
rated with other researchers in the Flavianet network froenn@any and Italy, but also with
IRISA/INRIA (National Institute in Computer Sciences, Res, France). Some of their joint
work on parallel computation has been exploited by two smatérprises. An IRISA/INRIA
start-up, CAPS-Entreprise, has developped and extendieeases linked to parallel processing
and to on-board processors for large-scale computatiomath&r enterprise, KERLABS, has
exploited their expertise to develop a Linux-based opegatistem for computer clusters.

The theoretical work at theLlAvVIA net nodes involves advanced computing methods. The com-
puting skills of our PhD students makes them attractive forape enterprises. We illustrate the
variety of emplyment opportunities with two examples frooda 7: Niclas Danielsson (PhD
in Lund) works forEricssondeveloping physical simulations and Axel Hiorth (PhD in @sl
applies his computing expertise to reservoir modelingtierdil industry in Stavanger.

S5 Summary

FLAVIA netmembers have written more than 1000 papers for refereedgtauduring the report-
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ing period. We estimate that the. &vIA net activity corresponds to at least 3/4 of the scientific
output in theoretical flavour physics in Europe. Experinaésts in H.AVIA net were involved
in numerous analyses of data from BaBar, BELLE, KLOE, CDF,6RAand, as a novel de-
velopment, also of the LHC experiments. The visibility afA¥1A net research at international
conferences is evident from the large number of approxiipatd0 talks given by researchers in
our network. Our annual network meetings, tharo-Flavourconferences, were central events
of our field of research in Europe. These meetings were camgaléed by other workshops and
conferences organised by AvIA netmembers at their home institutions as described in Sect. 3.7
Importantly, R.AVIA net funding has allowed 30 young people to do research in flavhysips
through ESR and ER contracts.
It is difficult to list all highlights of four years of Flaviaet research in this summary: Our Kaon
working group has become the leading authority for the CK&hedntl,, and other quantities
of Kaon physics. Similarly, our FAVIA net Lattice Averaging Group steers the European activity
in the combination of different lattice calculations foethse by phenomenologists. Studies of
physics beyond the Standard Model have recently focused@uantities which show persis-
tent deviations from the Standard-Model prediction abtegével of three standard deviations:
the anomalous magnetic moment of the muon Bad mixing. These frontiers have been ex-
tensively explored by EaVIA net, from both the experimental and theoretical side. Thisaese
has overarched several nodes and has profited from the odlate effort of theorists in four of
our six working groups.
FLAVIA net has fostered existing and stimulated new transnationah8ic cooperations, which
resulted in common publications of different nodes, seesTal—17. By comparing these ta-
bles one recognises that the number of scientific collalmmsthas increased over the years and
FLAVIA net has lead to a better integration of European research inutgMoysics. The mutual
visits listed in Sect. 3.8 have strengthened transnatioesl FLAVIA net has brought people and
their expertises together and has actively contributedstougtured European science landscape.
Flavour physics is a field on the rise. In 2010 the largest fleyghysics experiment ever
built, LHCb at CERN, has started to take data. Further the ICERperiment NA62 has begun
to study Kaon decays with an unprecedented precision. Timessn factory BELLE is currently
upgraded to much higher luminosity and the BES-III facilityBeijing explores new frontiers
in charm physics. It is therefore desirable that the Europedivity in flavour physics will be
structured in a new ITN which builds on the experience OAFA net



