; Training Activity

lavi

CONTRACT NO. 35482
Mid Term Report 01/10/2006 — 31/07/2008

We present here the mid-term report on Training and TOK diets/of theMarie Curie Re-
search and Training NetworkLAVIA net The Training and TOK activities have been organized,
supervised and coordinated among the several nodes by th&iAmet Training Committee
composed by M. Davier (Orsay), S. Descotes Genon (Orsaijzn (Ljubljana), P. Hernan-
dez (Valencia), T. Mannel (Siegen), C. T. Sachrajda (Soufitan) and chaired by N. Brambilla
(U. Milano).

In the following we report the training and TOK achievemdntsach of the eleven LFAVIA net
nodes in the period 01/10/2006—31/07/2008. For each nodeesent a first year (01/10/2006-
31/12/2007) and a second year (01/01/2008-31/07/2008).

As it is reported here, at this time the training program & tietwork has been successfully
started and is being intensively developed at all nodesrmaatl the network.

For each one of the Early Stage Researchers (ESR) and eaohtbrdExperienced Researchers
(ER) a detailed and personalized Career Development Pabden constructed by the Network
Training Committee in collaboration with the node tutorsektablishing the Career Path for our
researchers we have considered a global Career Plan ap\mih short term and long terms
objectives, being the long term ones projected over a pefifide years, thus including also the
time after the conclusion of this network. The network hasrbiilly committed to grant to the
young researcher all the relevant skills and tools to allesvrt to develop into independent and
creative researchers, to enlarge and create their owntiiciension, to make possible that they
acquire all the relevant scientific, managerial, lead@rahd communicational capabilities such
to open up different perspectives and opportunities fomtirethe future. As it is explained in
the report this basic aim is being pursued with a diversisegart and innovative set of training
measures, training relationships and training situations

As it is detailed in the several sections of the report, fatheaode the training and transfer of
knowledge program is being articulated at the followingelev

¢ Individual training
¢ Intra-Node Training
¢ Inter-Node Training
e Network Training.

The General Training Measures have been organized in: timeidirGeneral Meeting held in
Barcelona in November 2006, the Annual General Meeting hel@rsay in November 2007
(both detailed in the EavIA netResearch Report), the Annual European Flavour PhysicsoBcho
of 2007 and 2008 and several Research Training Workshopssl@tkin the FEAVIA netResearch
Report). The Annual European Flavour Physics School of 2@@/meen organized at the INFN
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National Laboratories in Frascati, Italy, as the “Xll LNFr8g School in Nuclear, Subnuclear
and Astroparticle Physics” from 14th to 18th of May, 2007.eT8chool has been devoted to
the theoretical and experimental developments in Flavodr#adron physics and lectures have
been given by world experts in the subject coming from thevagk and from outside the net-
work. The main lectures have been:

D. Bryman (Triumph): Rare pi & K decay experiments

P. Franzini (LNF): The Physics of KLOE

K. Lane (Boston): Effective Field Theories for LHC physics

W. Marciano (BNL): The Anomalous Magnetic Moment of the muon

A. Pich (Valencia): Effective Field Theories for low Energfysics

A. Stocchi (Orsay): Recent developments in Beauty and Clidrysics

A. Vladikas (Rome-2): Flavour Physics on the Lattice

A total of 35 students from all over the world have attendethw8 students (Ph.D. and post-
doc) coming from the EAVIA netnodes.

The Annual European Flavour Physics School of 2008 has beganiaed at the Benasque
Physics Center, Spain, as the “International Flavor S¢Homh 13th to 25th of July, 2008. The

School has been devoted to the theoretical and experimgenalopments in Flavour physics
and Effective Field Theories and lectures have been givendsid experts in the subject com-
ing from the network and from outside the network (USA, Camathpan). The main lectures
have been:

E. Braaten (Ohio U.): Introduction to Effective Field Thissr

M. Neubert (Mainz U.): Flavor Physics Phenomenology

T. Nakada (EPFL): Flavor Physics Experiments

M. Luscher (CERN): Introduction to lattice QCD

H. Leutwyler (Bern): Chiral Perturbation Theory

A. Pineda (Barcelona): Nonrelativistic QCD

A. Vairo (Milano): Nonrelativistic QCD at Finite T

|. Stewart (MIT): Soft Collinear EFT

B. Kubis (Bonn): Baryon Chiral Perturbation Theory

M. Laine (Bielefeld): QCD at Finite Temperature and cherhpzential

D. d’Enterria (CERN): High Energy Experiments

C. Burgess (Perimeter Institute): Physics Beyond the Stahsllodel

S. Frixione (CERN): Introduction to perturbative QCD and@CIRhysics

A total of about 70 students from all over the world have atezhthe school with about 40
students (Ph.D. and post-doc) coming from theaRA net nodes.

Tutorials with exercises assigned by the lecturers hava beganized in the afternoons. The
exercises have been solved by the Early Stage Researchibrthevassistance of young Tutors
chosen among the Postdocs of the network. Such activitydsadted to be very intense, very
well participated by ESR and ER researchers and of very mdmaultiple training impact. All
the skills, from the technical and scientific capabilitieshie communication and teaching skills
and the leadership and organizational talents, have beeaioged in a nice and natural way
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through this activity.

Inside the EAVIA netthe young researchers have access to a lively, cuttingsazigetific frame
and to countless and concrete opportunities to intera¢t thi¢ best European ad International
experts in Flavour Physics. Besides this, we take the apjatepcare to train our researchers in
several complementary skills, including a training in expents and in intensive computational
methods. Particular attention has been given to the trgimicommunication and presentation
skills, vital for a scientist, and to the interdisciplinagpects of the research.

The Early Stage Researchers and the Experienced Reseaahelverbeen appointed through an
open and transparent procedure following the publicatidh® openings on the European web
servers and on several job webpages. The recruitment pracadd the subsequent arrival in
the node of the selected researchers have been closelyamsehlty the Training Committee.
As it has been mentioned at the beginning for each ESR and ERRsanml and individualized
Career Plan has been established and realized. This idedeitaithe SectioriCareer Devel-
opment Plan, Tutoring, Advising, Opportunitie®r any ESR and ER hired at any node. The
already rich environment of theLBvIA netnodes has been complemented with lectures, courses
and seminars given by experts coming from outside the naamnsiments of ESR, ER and
FLAVIA net experts among the nodes as well as complimentary skillsaarglbge courses.

The recruitment process of ESR and ER has proceeded as gldBwyéhis reporting period, we
have already appointed a total of 22 young researchers (4n8R.& ESR) for a total of 428
months (84 ER months and 344 ESR months). 17 of those cos{f@&ER and 14 ESR) with
a total of 327 person-months (60 ER months and 267 ESR mohdvg) already been started.
This together with the Ph. D. and postdoc positions existisgle the [EAVIA net nodes and
funded by other sources constitutes the biggest clusteowfgy researchers in Flavor Physics
inside Europe and perhaps in the world.

1 Training and TOK achievements

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

YEAR 1

1.1.1 OFFERED PH. D. COURSES (LOCALLY)

The Valencia node offers a complete programme of Ph.D. esungheoretical and experimental
particle and nuclear physics. The most relevant ones foFthelA nettopics are:

e Ph.D. Course on “Theory and Phenomenology of the Strongdctiens”, Valencia, Novem-
ber 2006—May 2007

e Ph.D. Course on “Electroweak Interactions”, Valencia, &lober 2006—May 2007

e Ph.D. Course on “Advanced Quantum Field Theory”, Valen€atober 2006—January
2007
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e Ph.D. Course on “Advanced General Relativity”, Valenciati@der 2006—January 2007
e Ph.D. Course on “Experimental Nuclear Physics”, ValenOietober 2006—January 2007
e Ph.D. Course on “High-Energy Astrophysics”, Valencia, @er 2006—January 2007
e Ph.D. Course on “Non-perturbative Methods”, Valenciauday—May 2007
e Ph.D. Course on “High Energy Physics”, Valencia, Januargy-&2007
e Ph.D. Course on “Advanced Phenomenology”, Valencia, Jgrivay 2007
e Ph.D. Course on “Many Body Quantum Field Theory”, Valendequary—May 2007
e Ph.D. Course on “Geometry, Topology and Physics ApplicetipValencia, January—May
2007
1.1.2 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET
e Undergraduate Course on “Quantum Field Theory”, Valeri®ggtember 2006—May 2007

e Course on “Quantum Field Theory” for Master students in tagcal physics, given by
E. Pallante, Univ. Groningen, 2006-2007

e Postgraduate Course on “The Standard Model”, given by A Rithe 4th CERN-CLAF
School of High-Energy Physics, Viiia del Mar, ValparaisgiRa, Chile, 18 February 3
March 2007

1.1.3 COURSES/TRAINING ACTIVITIES BY MEMBERS OF THE NETWOR K
in DIFFERENT NODES/SUBNODES

e Course on “Effective Field Theories”, given by A. Pich (nddeat Frascati (node 5), May
2007

e Course on “The Standard Model”, given by A. Pich (node 1) aR8Enode 9), July 2007

e 3 Ph.D. students (Paola Ferrario, Martin Gonzalez AlpRailo Roig Garcés) took part
in the XII LNF Spring School in Nuclear, Subnuclear and AstropdetiPhysicqFrascati,
Italy, 14—-18 May, 2007). Two talks presented (15/5/07):

— M. Gonzalez, “QCD condensates for the light quark V-A clater”.
— P. Roig, “Hadronic decays of the tau lepton into kaon modékiwlarge Nc QCD”.

e Training stay of the Ph.D. student Pablo Roig Garcés at éfeita degli Studi di Milano
(node 5), 12 October — 16 December, 2006

e Training stay of the Ph.D. student Pablo Roig Garcés atéisita di Bari (hode 5), 16—23
December, 2006
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e Training stay of the Ph.D. student Vicent Mateu at MPI in Miim{node 4), 16 September
— 2 December, 2007

e Training stay of the Ph.D. student Emma Torr6 Pastor at CERie 9), October-November
2006

1.1.4 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

e Olga Mena (Fermilab, USA), 15-30 October 2006

e Stefano Catani (INFN Firenze, Italy), 11-15 December 2006

e Sacha Davidson (CNRS Lyon, France), 5-9 February 2007

e Margarida Rebelo (CFTP Lisbon, Portugal), 19-23 March 2007

e Simon Eidelman (Budker Institute of Nuclear Physics, Ndwosk, Russia), 16-20 April
2007

e Geraldine Servant (CERN, Switzerland), 1-31 May 2007
e Massimiliano Grazzini (INFN Firenze, Italy), 28 May — 1 Ju2@07

e Durga Prasad Roy (TIFR Bombay, India), May-December 2007

1.1.5 GENERAL TRAINING

e Ph.D. Course on “Numerical and Statistical Methods”, ValanOctober 2006—January
2007

e General IFIC Seminar, weekly from September to July

e IFIC Colloguium, monthly from September to July

e Specialized IFIC seminars, weekly from September to July

e Undergraduate Physics Seminar, Univ. Valencia, montlamnfNovember to May

e “De Sitter Lecture Series in Theoretical Physics”, Univ. o@ingen (aimed to provide
an education at the forefront of theoretical physics folCP$tudents and early stage re-
searchers)

1.1.6 ER HIRED (October 1, 2006 — September 30, 2007)

e David Greynat, hired in Valencia on 24 September 2007, ERyeae contract.
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1.1.7 ER PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

e David Greynat, ER contract, Valencia
David Greynat has started his ER contract on 24 Septemb@&r. 208 local advisor is An-
tonio Pich. He receives local guidance from several memifdise Valencia group (Jorge
Portolés, Pilar Hernandez, Roberto Bonciani) and fromrmimers of other EAVIA nethodes
(Eduardo de Rafael, Marseille). Complementary trainingeeperimental physics is of-
fered locally by Fernando Martinez.

Career Development Plan

The research work of David Greynat concerns the analytiadlysof multi-scale Feynman
graph topologies, in order to obtain some higher-orderembions to the muon magnetic
anomaly and<;; form factors in explicit analytical form. In addition to tlhusual quantum
field theory framework, the required technical expertisgude sophisticated mathemati-
cal tools, such as multi-variable complex analysis, spéamections and Hilbert (and other)
transformations. Interactions with local Valencia mathénians are already planned.

Training and collaboration

At the University of Valencia there exist a very complete greonme of postgraduate
courses. In addition, IFIC hosts a large number of seminagscalloquiums on many
topics. Thus, David Greynat will have a wide choice of opsitmcomplement his present
physics and mathematics background. Moreover, he wilhdttbe FAVIA net general
meetings and some specialized international workshop€. if-a large physics institute;
therefore, there are many possibilities for collaboratweek.

Achievements

The F.AVIA net contract of David Greynat has just started. Neverthelesss lalready
working in a common project with members of the IFIC node. 8greliminary results
related with thef(;3 form factor calculation have been already obtained.

YEAR 2

1.1.8 OFFERED PH. COURSES (LOCALLY)

The Valencia node offers a complete programme of Ph.D. esungheoretical and experimental
particle and nuclear physics. The most relevant ones foFtheiA net topics are :

e Ph.D. Course on “Quantum Chromodynamics”, Valencia, Ndvemn2007 - May 2008.
e Ph.D. Course on “Non-perturbative methods”, Valenciauday- May 2008.

e Ph.D. Course on “Theory and Phenomenology of the Strongdctiens”, Valencia, Novem-
ber 2007 - May 2008.

e Ph.D. Course on “Electroweak interactions”, Valencia, &lober 2007 - May 2008.
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e Ph.D. Course on “Advanced Quantum Field Theory”, Valen@atober 2007- January
2008.

e Ph.D. Course on “Experimental Nuclear Physics”, ValenOietober 2007 - January 2008.
e Ph.D. Course on “High Energy Physics”, Valencia, Januaryay 4008.

e Ph.D. Course on “Advanced Phenomenology”, Valencia, Jgnuday 2008.

1.1.9 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET
e Undergraduate Course on “Quantum Field Theory”, Valerggtember 2007—May 2008.

e Postgraduate Course on “Neutrino Physics”, given by P. &tetaz at the 2008 European
School of High-Energy Physics, Herbeumont-sur-SemoikyiBa, 8 June 21 June 2008.

1.1.10 COURSES/TRAINING ACTIVITIES BY MEMBERS OF THE NETWO RK
in DIFFERENT NODES/SUBNODES

e Course on “The Standard Model”, given by A. Pich (node 1) aRSEnode 9), July 2008.

e 1 Ph.D. student (Pablo Roig, node 1) has participated inWheaternational Workshop on
Heavy Quarkonium 2007”, at DESY, Hamburg, Germany (node 17th - 20th October
2007.

e 1 Ph. D. student (Pablo Roig, node 1) has participated in EwedFlavour '07”, FLA-
VIAnet meeting at Univ. Paris-Sud 11, Orsay, France (nod&4h-16th November 2007.
One talk was presented : “Hadronic tau decays into two kandsigion within Resonance
Chiral Theory”.

e 1Ph. D. student (Pablo Roig, node 1) has participated inltieRencontres de Moriond”,
in the session devoted to QCD and High-Energy interactiom3 huile, Aosta, Italy (node
5), 8th - 15th March 2008. One talk was presented : “Hadrotmiccture of the decays
T — KKnv.”

e 1 Ph. D. student (Pablo Roig, node 1) has participated in BteP'siO8: International
Workshop orete™ collisions from® to U”, Laboratory Nazionali di Frascati, Italia (node
5), 7th - 10th April 2008. One talk was presented: “A propdsaimproving the hadroniza-
tion of QCD currents in TAUOLA".

e 1 Ph. D. student (Pablo Roig, node 1) has participated inlth&teting of the Working
Group on Radiative Corrections and MC Generators for Lowgire” (with participation
of the FLAVIAnet Working Group on Radiative Return and Mog@tarlo tools), Laboratori
Nazionali di Frascati, Italia (node 5), 11th April 2008. Qakk was presented: “A proposal
for improving the hadronization of QCD currents in TAUOLA”.
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e 2 Ph. D. students (Pablo Roig, Martin Gonzalez-Alonsaenb) have participated in the
“QCDO08", 14th International QCD Conference, Montpellierance (node 8), 7th-12th
July 2008. Two talks were presented :

— P. Roig, “Improving the hadronization of QCD currents in TAUA”.
— M. Gonzalez-Alonso, “Determination of chiral low-energynstants from tau data”.
e 5 Ph. D. students (Pablo Roig, Martin Gonzalez-Alonsad@&uzon, Alberto Filipuzzi,

Fabio Bernardoni, node 1) have participated in the “Sché&lavor Physics”, Benasque,
Spain (node 2). School organized by the FLAVIAnet netwofth125th July 2008.

e Training stay of the Ph.D. student Pablo Roig at InstitutRaysik, Johannes Gutenberg
Universitat, Mainz, Germany (node 11), from October 138@2 until December 16th
2007.

e Training stay of the Ph.D. student Vicent Mateu at MPI, MimiGermany (node 4), from
September 16th 2007 until December 2nd 2007.
1.1.11 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK
Belén Gavela (IFT Madrid, Spain), 4-5 October 2007

Ann Nelson (University of Washington, Seattle, USA), 21Nk3vember 2007

Oscar Cata (Lawrence Berkeley National Laboratory, USA§,December 2007

Abe Seiden (Santa Cruz Institute for Particle Physics)14@ecember 2007

Roberto Ruiz de Austri (IFT Madrid, Spain), 29-30 Januar@&0
e David Kaplan (INT, University of Washington, Seattle, US&2-25 April 2008

1.1.12 ORGANIZED SCHOOLS
e School on Flavour Physics, Benasque (Spain), 13th-25¢h2Ddl8.

Flavianet ESR patrticipating: Vicent Mateu (node 4), Migéalgel Escobedo, Javier
Virto (node 5), llaria Jemos (node 7), Nils Offen (node 8),chNael Donnellan,
Francesco Virotta (node 11)

Flavianet ER participating: Artyom Hovhannisyan (node 4)

Flavianet Members participating:(names)
Pablo Roig, Martin Gonzalez-Alonso, Paula Tuzon, Albéiilipuzzi, Fabio Bernar-
doni (node 1).
Diego Boito, Miguel Angel Escobedo, Clara Estela Jimérare Masjuan, Jorge
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Mondéjar, Antonio Pineda, Juan J. Sanz-Cillero, Marc BamJoan Soto, Jaume
Tarrts (node 2).

Aoife Bharucha, Javier Cobos-Marthez, Eike Mueller, Higalroso de Lima, David
Wilson (node 3).

Guido Bell, Andreas Crivellin, Lars Hofer, Artyom Hovhasgan, Vicent Mateu,
Christoph Reisser, Sascha Turczyk, Leonardo Vernazzae(#pd

Nora Brambilla, Jacobo Ghiglieri, Antonio Vairo, Javiertd, (node 5).

llaria Jemos (node 7).

Nils Offen (node 8).

Stefano Frixione, Heiri Leutwyler, Martin Luscher, Vichidlaillart, Tatsuya Nakada,
Martin Schmid, Alessio Vaghi, Christoph Weiermann (node 9)

Nejc Kosnik (node 10).

Michael Donnellan, Xu Feng, Jenifer Gonzalez-LopezkMesse, Jim Kallarackal,
Bastian Kubis, Mikko Laine, Francesco Virotta (node 11).

1.1.13 GENERAL TRAINING

General IFIC Seminar, weekly from September to July

IFIC Colloquium, monthly from September to July

Specialized IFIC seminars, weekly from September to July

Undergraduate Physics Seminar, Univ. Valencia, montloignfNovember to May

Theory Seminars, Physics Faculty of Groningen Universitgekly from September to
July

Physics Colloquium, Physics Faculty of Groningen Uniugrsieekly from September to
July

1.1.14 ER HIRED (October 1, 2007 — September 30, 2008)

David Greynat, hired in Valencia on 24 September 2007, ERyeae contract.

1.1.15 ER PERSONAL CAREER DEVELOPMENT PLAN

TUTORING, ADVISING, OPPORTUNITIES

David Greynat, ER contract, Valencia

David Greynat has started his ER contract (12 months) on pte8dwer 2007. His local

advisor is Antonio Pich. He receives local guidance fronesgmembers of the Valencia
group (Jorge Portolés, Pilar Hernandez, Roberto Boicard from members of other
FLAVIA netnodes (Eduardo de Rafael, Marseille). Complementaryitrgion experimen-

tal physics is offered locally by Fernando Martinez.
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Brief overview of research project and major accomplishmets expected

The research work of David Greynat concerns the analytiadlysof multi-scale Feynman
graph topologies, in order to obtain some higher-orderembions to the muon magnetic
anomaly and¥;; form factors in explicit analytical form.

David has developed a very elegant procedure to calculgteetic expansions of Feyn-
man diagrams. This new method is based on a clever use of thia Mansform to sep-

arate the dependences on the Feynman parameters from thescasss. In this way, one
can obtain expansions at low or large values of a given mads,sgithout having an ex-
plicit analytical formula for the corresponding Feynmanpditade. Through the study of
a few physical applications he has demonstrated the bignalya of the Mellin transform
in comparison with the computational strategies adoptgutemious works.

In Valencia David has integrated in a joint effort to get gtiahl expressions for th&(;;
form factors at the two-loop level in ChPT. This is a highlynAmivial task, since only nu-
merical results exist so far. The present discrepanciesdast Chiral Perturbation Theory
results and lattice simulations make necessary to achiegtexr understanding of the two-
loop corrections through analytical formulae. These tesatle relevant for the accurate
determination ol/,,. Using his Mellin techniques, David is computing the neelliedgter
integrals, with three different mass scales.

In parallel, and in collaboration with the CNRS node (MdisgiDavid Greynat has been
developing new techniques to compute higher-order cooregto the electron and muon
anomalous magnetic moment in analytical form. Using thelikl&lansform techniques,
it is possible to calculate the lepton QED vacuum polarimatontributions at eighth and
tenth orders. Some contributions had been already compumiagitically by Laporta, but
this technique allows to reproduce them in a much simpler. vigme others had been
estimated numerically by Nio and Kinoshita, and agree r&atdy well with the new
analytic results obtained by David and his collaboratorshatis more important, they
have been able to provide for the first time the results oféhmmntributions involving
three mass scales:., m, andm.; this is a rather remarkable achievement.

Long-term career objectives (over 5 years)

David Greynat got his Ph. D. at Marseille (node 8), under tigesvision of Eduardo de
Rafael. His Ph. D. research was focused to the study of thfieeeht problems, which
have in common the presence of strong interactions in thepeotrbative regime: rare
K decays, chiral condensates and the application of theii@insform to compute the
muon anomalous magnetic moment.

FLAVIA net offers the possibility to interact with experts on all théiséds and broaden his
personal expertise. The main goal of his ER stay at Valerasableen the implementation
of Mellin transform techniques in ChPT calculations at thve-ioop level. In addition
to the usual quantum field theory framework, the requiretineal expertise include so-
phisticated mathematical tools, such as multi-variabreglex analysis, special functions
and Hilbert (and other) transformations. David has proditrfrthe simultaneous presence
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at IFIC of higher-loop practitioners and a consolidatedugravith long-term expertise in
ChPT techniques. In addition, he has been in contact withl lnathematicians to broaden
his knowledge on these techniques.

The mathematical expertise of David Greynat has proved t@heuseful for the training
of the local PhD students of the Valencia node, which cantdrofin his very professional
advise.

At the end of September 2008, once his present ESR contraélencia will be fin-
ished, David Greynat will move to IFAE in Barcelona (nodeviZhere he will continue his
postdoctoral training with a two-year contract funded b&HEFHe will continue working
within Flavianet, so that his present expertise can be wsattdin the Flavianet scientific
goals.

Short-term objectives

David has already obtained very relevant results, whichiveilmade public soon. He has
recently published in The Physical Review D a new articlelfmrhuong — 2, written in
collaboration with E. de Rafael and J.-P. Aguilar (arXi0@8618 [hep-ph]), with very
important achievements. Additional resultsgpn 2 and thek;; form factors are expected
in a few months.

The H.AVIA net general meetings constitute an ideal environment to désthes new re-
sults, getting feed-back from the scientific community angrioving at the same time the
communication skills of the ER/ESR fellows. David alreadggented part of his results
at the past EuroFlavourO7 Conference in Paris. The new\zahients he has made since
then, will be presented at the next EuroFlavour08 Conferém®urham.

1.2 Node No. 2: Spain-B (Univ. Autonoma de Barcelona, Univ.alBarcelona,
Univ. Politecnica de Catalunya, Univ. de Granada and Univ. d
Huelva)

YEAR 1

1.2.1 OFFERED PH.D. COURSES (LOCALLY)

The different universities within the node have had Ph.@gpams for many years. This last
year was a transitional period since new Master programbeganing to develop now in our
universities. Examples of courses taught are:

e "QCD and Renormalization Group Methods” taught by M. Jantityaiv. Autonoma de
Barcelona.

e "Particle Physics” within the Master "Astrophysics, Pelei Physics and Cosmology” at
Univ. de Barcelona and "Supercomputation and Parallel raragning” within the Mas-
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ter "Applied and Computational Physics ” joint Master at Wnof Barcelona and Univ.
Politecnica de Catalunya, taught by Ricardo Graciani.

e "The Standard Model and its Phenomenology” within the Ma¥gysics” at Univ. de
Granada, taught by F. Cornet and J. Prades.

e "Renormalization Group and Critical Phenomena” within Master "Astrophysics, Par-
ticle Physics and Cosmology” at Univ. de Barcelona, taugHDbEspriu.

e "Standard Model” within the Master "Astrophysics, Paid?hysics and Cosmology” at
Univ. de Barcelona, taught by J. Soto.

¢ "Nuclear Physics at Intermediate Energies” within the pamg "Nuclear Physics” taught
at the Univ. de Salamanca by J. Nieves and A. Ramos.

e "QCD-based Hadronic Physics” within the program "Advanééethods and Techniques
in Physics”, taught by J. Nieves.
1.2.2 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET
e Course on "Phenomenology of QCD”, delivered by M. Jamin,rigaSchool of High
Energy Physics, Jaca, Spain, March 6-18 2007.
1.2.3 ESR HIRED (Octoberl, 2006.September 30, 2007)

e There was an ESR position selection process in which Yingds wshosen. Although he
initially agreed to come, he changed his mind at the last nmbm&he position will be
offered again this year.

YEAR 2

1.2.4 OFFERED PH.D. COURSES (LOCALLY)

The Ph.D. courses at the different universities comprigeithis node have followed the same
structure as the previous year.
Examples of courses taught are:

¢ "The Standard Model: A Reminder”, taught by R. Escribandwmithe Master "Advanced
and Professional Physics” at UAB.

e "Advanced Quantum Field Theory”, taught by M. Jamin withie Master "Advanced and
Professional Physics” at UAB.

e " The Standard Model and its Phenomenology”, taught by Fn€pand J. Prades within
the Master "Advanced Methods and Techniques in Physics (F)TAt UG.
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More details and the syllabuses may be found at the diffesetipages for the corresponding
masters:

e Master at UB: http://www.am.ub.es/master-AFPC/indeg-btm|
e Master at Granadaittp : //www.ugr.es/mtaf/Informacion — EN.htm

e Master at UAB:http : //bioinf3.uab.cat/masterfisica/

1.2.5 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET

e School on Flavor Physics, organized by J. Soto, Centro dec@ie de Benasque “Pedro
Pascual”, July 2008. Webpage with further details: hiberasque.ecm.ub.es/2008flavor/2008flavor.ht

1.2.6 ESR HIRED
e Cailin Farrell, who started at UB on May, 2008.

1.2.7 ESR PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

¢ Name of the Fellow: Cailin Farrell

e Workplace: Universitat de Barcelona, Dept. d’Estructu@onstituents de la Materia,
Barcelona (Spain).

e Name of Supervisor: Prof. Joan Soto

Brief overview of project and major accomplishments expectd

In the regime where quarks become nonrelativistic, usudaligeation theory breaks down and
cannot be applied to describe the nonrelativistic dynankios the accurate description of many
Standard Model parameters, such as the quark masses arithgsugr CP violation, it is how-
ever necessary to have a precise description of the theselativistic dynamics. Therefore, one
uses effective theories which are more adapted to the systeimeavy quarks, these are called
Nonrelativistic QCD (NRQCD). In the first stage of the prdjdte effective theory methods of
velocity NRQCD (VNRQCD) will be applied to the problem of eatting the top Yukawa cou-
pling at a future International Linear Collider (ILC) at neé®-leading logarithmic order. Then
the fellow will apply her expertise to other systems inchglheavy quarks and other high-energy
experiments, in particular using the effective theory potgd NRQCD (pNRQCD).

Long-term career objectives (over 5 years)

During her PhD the fellow studied the production of Higgs dows in association with top-

antitop-quark pairs at the future International Lineatidel in the regime in which the top-quark
pair is nonrelativistic. The determination of this crosstem allows for a precise determination
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of the top Yukawa coupling. The long-term goal is to pursus lihe of research, as well as ex-
tending her expertise to systems with other heavy quarkstather high-energy colliders. To
attain this goal it is necessary that the fellow collabaatéh experts in those fields and attends
conferences and workshops related to the topics of heestter

Short-term ojectives (1-2 years)

- Anticipated publicationsThe fellow plans to publish two papers per year.

Anticipated conference, workshop attendance, course®iaseminar presentations: Flavianet
conferences, seminar talks at the internal seminars, senatks at other universities, and
other conferences and workshops concerned with flavourigg)ysffective theories and col-
lider physics.

- Research Managememo management duties.

Fellowship or other funding applications planned: No offa@ding is planned.

- Communication skillsThe communications skills will be improved through talkghin the
UB as well as at other institutions.

- Other professional training (course work, teaching @gfivThe fellow attends the seminars at
the UB on a range of subjects within physics.

- Anticipated networking opportunitie$he fellow will participate at the yearly Euroflavour net-
work meetings, the next of which will take place in Durham ep&mber 2008. In addition, the
fellow will extend her network through collaborations wither scientists in the network.

- Other activities (community etc) with professional relaee:The fellow is learning Spanish.

1.3 Node No. 3: United Kingdom

YEAR 1-2

1.3.1 OFFERED PH.D. COURSES (LOCALLY)

The UK node offers a complete programme of Ph.D. courseseaarétical and experimental
particle physics relevant to FLAVIAet Those offered in Durham and Southampton are:

e Ph.D Course on “Overview of Particle Physics”, Durham, @eteMay 06/07 & 07/08
e Ph.D Course on “Introductory Field Theory”, Durham, Octebay 06/07 & 07/08

e Ph.D Course on “Group Theory”, Durham, October-May 06/0774203

e Ph.D Course on “Symmetries”, Southampton, October-Ma@ D&/ 07/08

e Ph.D Course on “Standard Model”, Durham, October-May 0&@7/08

e Ph.D Course on “Standard Model”, Southampton, October-8&H97 & 07/08

e Ph.D Course on “General Relativity”, Durham, October-M&yQ0TY & 07/08
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e Ph.D Course on “Quantum Electrodynamics”, Durham, Octdbay 06/07 & 07/08

e Ph.D Course on “Quantum Field Theory”, Durham, October-N&407 & 07/08

e Ph.D Course on “Quantum Field Theory”, Southampton, Octdlery 06/07 & 07/08

e Ph.D Course on “Conformal Field Theory”, Durham, OctobeayMd6/07 & 07/08

e Ph.D Course on “Conformal Field Theory”, Southampton, ®eteMay 06/07 & 07/08
e Ph.D Course on “Lattice Field Theory”, Southampton, Octeiday 06/07 & 07/08

e Ph.D Course on “Supersymmetry”, Durham, October-May 08/@7/08

e Ph.D Course on “Supersymmetry”, Southampton, October-8&497 & 07/08

e Ph.D Course on “Anomalies”, Durham, October-May 06/07 &0®&7/

e Ph.D Course on “Strong Interaction Physics”, Durham, Oetdday 06/07 & 07/08

e Ph.D Course on “Cosmology”, Durham, October-May 06/07 8087/

e Ph.D Course on “Cosmology”, Southampton, October-May D&/@7/08

e Ph.D Course on “Superstrings and D-Branes”, Durham, Octblag 06/07 & 07/08

e Ph.D Course on “Strings and Brane Theory”, Southamptoml@rtMay 06/07 & 07/08
e Ph.D Course on “Non-perturbative Physics”, Durham, Oatdbay 06/07 & 07/08

e Ph.D Course on “Euclidean Field Theory”, Durham, OctoberyNd6/07 & 07/08

e Ph.D Course on “Effective Field Theory”, Durham, OctobeayMD6/07 & 07/08

e Ph.D Course on “Particle Phenomenology”, SouthamptomlégrtMay 06/07 & 07/08
e Ph.D Course on “Flavour Physics and Neutrinos”, DurhamoBet-May 06/07 & 07/08
e Ph.D Course on “Integrability in Quantum Theory”, Durhanct@er-May 06/07 & 07/08
e Ph.D Course on “Introduction to AAS/CFT”, Durham, Octob&ay 06/07 & 07/08

e Ph.D Course on “Extra dimensions in gravity”, Durham, Oeteblay 06/07 & 07/08

e Ph.D Course on “Computing for Physicists”, Durham, Octeldery 06/07 & 07/08

e Ph.D Course on “MHV-rules, recursion relations and uniydriDurham, October-May
06/07 & 07/08

e Ph.D Course on “Experimental techniques”, Durham, Octdlbey 06/07 & 07/08
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e Ph.D Course on “Simulations in high energy physics”, Durh&utober-May 06/07 &
07/08

Similar courses are offered in Oxford. All first year postiyrate students similarly receive on
2 - 3 hours lectures per day for 24 weeks covering the wholgear particle theory and phe-
nomenology. This is itself a matter of choice (whether teete&rtain courses in the Mathematics
Department or in Physics in addition to core courses on fieéry, electroweak, QCD both
perturbative and non-perturbative and lattice QCD asdiateove).

1.3.2 COURSES/TRAINING ACTIVITIES BY MEMBERS OF THE NETWOR K
in DIFFERENT NODES/SUBNODES

e A. Bharucha (PhD student, Durham) participatedXl LNF Spring School in Nuclear,
Subnuclear and Astroparticle PhysjdsIFN, Frascati, Italy 14-18 May 2007.

e A. Bharucha (PhD student, Durham) made a research visitegolréthnical University
Munich 8-15 June, 2008.

e A. Bharucha (PhD student, Durham) participateéiaviaNet summer school on Flavour
Physics Centro de Ciencias de Benasque “Pedro Pascual’, BenaSpam, 13-25 July
2008.

e J.J. Cobos-Martinez (PhD student, Durham) participatdélaniaNet summer school on
Flavour PhysicsCentro de Ciencias de Benasque “Pedro Pascual’, BenaSpaim, 13-
25 July 2008.

e D.J. Wilson (PhD student, Durham) participateddlaviaNet summer school on Flavour
Physics Centro de Ciencias de Benasque “Pedro Pascual’, BenaSpam, 13-25 July
2008.

e C. Albertus (Post Doc., Southampton) participatetiatkLatt 2008, workshop for lattice
QCD scientistsEdinburgh, 1-3 April 2008.

e D. Brommel (Post Doc, Southampton) participatetiackLatt 2008, workshop for lattice
QCD scientistsEdinburgh, 1-3 April 2008.

e D. Brommel (Post Doc., Southampton) participated inX@/1 International Symposium
on Lattice Field TheoryWillliamsburg, 14-19 July 2008.

e D. Brommel (Post Doc., Southampton) participated inAhaual Theory Meetindurham,
17-19 December 2007.

e M. Donnellan (PhD student, Southampton) participatetiackLatt 2008, workshop for
lattice QCD scientistsEdinburgh, 1-3 April 2008.

e M. Donnellan (PhD student, Southampton) participatddittice Practices 200&Zeuthen,
November 2006
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e M. Donnellan (PhD student, Southampton) participatelfNin Summer School on Lattice
QCD and its ApplicationsSeattle, August 2007,

e M. Donnellan (PhD student, Southampton) participate&laviaNet summer school on
Flavour PhysicsCentro de Ciencias de Benasque “Pedro Pascual”, BenéSpaie, July
13-25 2008.

e H. Pedroso de Lima (PhD student, Southampton) participateldckLatt 2008, workshop
for lattice QCD scientistsEdinburgh, 1-3 April 2008.

e H. Pedroso de Lima (PhD student, Southampton) participatethviaNet summer school
on Flavour PhysicsCentro de Ciencias de Benasque “Pedro Pascual”’, BenaSpam,
July 13-25 2008.

1.3.3 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

¢ Vladimir Braun (Regensburg, Germany) visit to Durham 167815/10/07

1.3.4 ORGANIZED SCHOOLS
YETI2007 (Young Theorists and Experimentalists InstifuiePP, Durham 8-10 January 2007

Flavianet Members participating: Nigel Glover (3), Samptar(3), Stuart Ingleby (3), Kather-
ine Korcsak-Gorso (3), Christopher Orme (3)

Participation of others (hnumbers of Ph.D. students 45, rmrmabpostdocs 5, number of scien-
tists 5) Coming from:

1.3.5 GENERAL TRAINING

e Theoretical particle physics seminars in Durham, Oxford Southampton, several times
per week. Postdoctoral reseachers and PhD students aeckpe give at least one talk
each year. In addition, there are lunch-time seminar gragsgoin particle phenomenology
in each of the 3 institutions.

e Colloquia in Durham, Oxford and Southampton, several tipgrsmonth.

1.4 Node No. 4: Germany—-South (Universét Karlsruhe (TH))

YEAR 1

1.4.1 OFFERED PH. COURSES (LOCALLY)
e PhD seminaBaryo- and Leptogenesi8achen, Oct 2006 — Feb 2007.



18

Training Activity

PhD and student seminRarticles, Fields, StringsAachen, Apr 2007 — Jul 2007.
CourseQuantum Field Theory, lIAachen, Oct 2006 — Feb 2007.

CourseQuantum Field Theory JIAachen, Apr 2007 — Jul 2007.

CourseSpecial Topics in Field Theonpachen, Oct 2006 — Feb 2007.
Course:Advanced Particle Physic&arlsruhe, Oct 2006 — Feb 2007.
Course:Theoretical Particle Physics |Karlsruhe, Oct 2006 — Feb 2007.

Student seminar seriebtodern Particle PhysigKarlsruhe, Oct 2006 — Feb 2007.
Student seminar serieBhysics at KLOE and BaBaKarlsruhe, Oct 2006 — Feb 2007.
Ph.D. Course osupersymmetry and Grand Unificatiddiegen, Oct 2006 — Sep 2007.
Ph.D. Course oQuantum Field TheorySiegen, Apr — Jul 2007.

PhD. CourseTechnique and Application of Multiloop Feynman DiagrarSgegen, Oct
2006

PhD. Courséntroduction to Lattice QCDSiegen, Oct 2006

PhD. Cours&€Conformal Symmetpysiegen, May 2007
Course:Theoretical Particle Physics Karlsruhe, May — Jul 2007.
Course:Theoretical Particle Physics IJIKarlsruhe, May — Jul 2007.

Student seminar serieBlavour and Supersymmetrigarlsruhe, May — Jul 2007.

1.4.2 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET

e Ringberg Workshop on Perspectives in Heavy Flavor Phy8ics1-6 Oct 2007, organised

by International Max Planck Research School Munich

1.4.3 VISIT of SENIOR SCIENTISTS

from OUTSIDE the NETWORK

e Dr. Chris QuiggFermilab, Batavia, USA, to Univ. Karlsruhe in September 2006.

e Prof. Gustavo Brancolnstituto Superior TecnicoLisbon, Portugal, to TU Munich in

June/July 2007.

e Prof. Frank WilczekMIT, Cambridge, USA, to Univ. Karlsruhe in July 2007.

e Prof. Julius WesdJniv. Hamburg to Univ. Karlsruhe in July 2007.
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e Prof. A. A. Pivovarov (INR Moscow) to Univ. Siegen, Sep.2Q08il Jan 2007

e Prof. B loffe (ITEP Moscow) to Univ. Siegen, May 2007

e Prof. L. Lipatov (PNI St. Petersburg) to Univ. Siegen, Jud02

1.4.4 ORGANIZED SCHOOLS
e Pre-SUSYOBummer school, 23-25 Jul 2007, Karlsruhe, Germany.

Flavianet Members participating (with node no.):

Altmannshofer, Wolfgang, 4; Anastasiou, Charalampos,&hA Thomas, 4; Bauer,
Andreas, 4; Bekavac, Stefan, 4; Bell, Guido, 4; Beltrame]&a; Bozzi, Giuseppe,
4; Brein, Oliver, 3; Brod, Joachim, 4; Calibbi, Lorenzo, gr@panario, Francisco, 4;
Crivellin, Andreas, 4; Davidkov, Momchil, 4; Duling, Bjor 4, Guadagnoli, Diego,
4; Hofer, Lars, 4; Jones Perez, Joel, 1; Kaneko, Satoru, apKmMarkus, 4; Leone,

Debora, 4; Marchetti, Schedar, 4; Mertens, Susanne, 4;iMi\tichael, 4; Paradisi,

Paride, 1; Passemar, Emilie, 9; Salomon, Jens, 4; Seid#l, DiScherer, Dominik,

4; Scherrer, Christian, 4; Schnitter, Karsten, 4; Westiaifsanne, 4.

Participation of others: roughly 170 other participantsstty PhD students.

e Herbstschule Maria LaadBerman School for Graduate Student on High Energy Physics
Maria Laach, 4-14 Sep 2007.

Flavianet Members participating:

Node no. 4: Guido Bell, Wolfgang Dungel, Martin Heck, Thonvannel, Benjamin Pec-
jak, Holger von Radziewski, Susanne Westhoff

Participation of others: 51 other PhD students, 13 othetdoas and lecturers.

e CERN School of Physics (Lectures on “Flavour Physics and ©Raton”) Trest, 19 Aug
— 9 Sep 2007, co—organised by Thomas Mannel.

1.4.5 GENERAL TRAINING

e Course:Programming for Physicist¥arlsruhe, Oct 2006 — Feb 2007 and May — July
2007

e Course:Softskills Munich, 24 Nov 2006

1.4.6 ESR already selected and committed
(their contract will start next year)

e Vicent Mateu, ESR contract will start Feb 2008 and end Ja® 200
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1.4.7 ER already selected and committed

(their contract will start next year)

Artyom Hovhannisyan, ER contract starts October 2007, jwa+contract.

YEAR 2

1.4.8 OFFERED PH. COURSES (LOCALLY)

Course:Quantum Field Theory JIAachen, Apr — Jul 2008
Block courseMonte Carlo generatorgiven by Peter Skands, Aachen, Nov 2007

Block courseSupersymmetry: Base and LHC projectginen by Peter Zerwas, Aachen,
Jan 2008

Student SeminaiKey Experiments in Particle Physidsarlsruhe, Apr — Jul 2008

Student Seminahysics at KLOE and BaBaKarlsruhe, Apr 2007 - Feb 2008
Course:Advanced Particle Physic&arlsruhe, Oct 2007 - Feb 2008

Course:Nuclear and Particle Physi¢$ainz, Apr 2008 - July 2008

Student seminaiThe Big Bang and its particle&arlsruhe, Oct 2007 - Feb 2008

Student seminarCollider physicsKarlsruhe, Oct 2007 - Feb 2008

Student seminaPhysics beyond the Standard Madearisruhe, Oct 2007 - Feb 2008
Course:Advanced Particle Physic&arlsruhe, Oct 2007 - Feb 2008

Course:Theoretical Particle Physi¢dKarlsruhe, Oct 2007 - Feb 2008 and May—Jul 2008

Course:Physics beyond the Standard Modé&hrisruhe, Oct 2007 - Feb 2008 and May—-Jul
2008

Advanced seminaB physics lunchKarlsruhe, Oct 2007 - Feb 2008

Advanced semina-lavour and Supersymmetngarlsruhe, Oct 2007 - Feb 2008
Physik mit Hhchstenergetischen Teilchenbeschleunigstanich, May—Jul 2008
QuantenfeldtheorigMunich, May—Jul 2008

Theoretische Elementarteilchenphysik I&Munich, Oct 2007 — Feb 2008 and May—Jul
2008
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Cosmic Nucleosynthesiglunich, Oct 2007 — Feb 2008

Nuclear AstrophysigMunich, May—Jul 2008

Physik am Large Hardron CollideMunich, Oct 2007 — Feb 2008 and May—Jul 2008
Introduction to Flavour Physi¢sSiegen, Oct 2007 — Feb 2008

Applications of QCDSiegen, Jul. 2008

Effective Field TheoriesSiegen, Jun. 2008

Models with extra dimensionSiegen, Apr. — Jul. 2008

1.4.9 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET

Kern- und Teilchenphysik 1& JIMunich, Oct 2007 — Feb 2008 and May-Jul 2008

Introduction to Nuclear & Particle Physics 1&]IMunich, Oct 2007 — Feb 2008 and May—
Jul 2008

Tests des Standardmodells der Teilchenphysik, IBAunich, Oct 2007 — Feb 2008 and
May—Jul 2008

Supersymmetrie an Collidern und in der Kosmolodienich, Oct 2007 — Feb 2008
Repetitorium der Kern- und Teilchenphydikunich, Oct 2007 — Feb 2008

Einfuhrung in die QCD Munich, Oct 2007 — Feb 2008

Astroteilchenphysik 1&lIMunich, Oct 2007 — Feb 2008 and May—Jul 2008
Einfuhrung in die Astrophysik 1& [IMunich, Oct 2007 — Feb 2008 and May—Jul 2008
Computational Astrophysic#unich, Oct 2007 — Feb 2008

Happy Hour der Kern- und Teilchenphysidunich, Oct 2007 — Feb 2008 and May-Jul
2008

Experimentelle Methoden der Astroteilchenphy®iknich, Oct 2007 — Feb 2008
Standard model of particle physicSiegen, Oct 2007 — Feb 2008

Quantum Chromo DynamigcSiegen, Apr. — Jul. 2008



22 Training Activity

1.4.10 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

e Dr. Andrey Grozin BINP Novosibirsk, Russia, to Univ. Karlsruhe, Mar—May 2008

e Dr. Peter Lukin BINP Novosibirsk, Russia, to Univ. Karlsruhe from Sep—Nov 2007

e Dr. Chris QuiggFermilab, Batavia, USA, to Univ. Karlsruhe, May—Jun 2008

e Dr. Evgeny SolodovBINP Novosibirsk, Russia, to Univ. Karlsruhe from Oct—Nov 2007

e Dr. Jozef Vermasere\IKHEF, Amsterdam, Netherlands, to Univ. Karlsruhe, May—Jul
2008

e Prof. A. A. PivovarovINR Moscow, to Univ. Siegen, Sep. 2007 to Jan 2008
e Prof. R. JaffeMIT Cambridge (Mass.), to Univ. Siegen, Nov 2007
e Dr. Gil Paz,Univ. Princeton(USA) to Univ. Siegen, Apr. 2008

e Prof. S. EidelmanBINP Novosibirsk, to Univ. Siegen, Jul. 2008

1.4.11 ORGANIZED SCHOOLS

e Events organized by IMPR®&t t p: / / www. nppnu. npg. de/ i nprs/:

— Particle Physics School Colloquium (monthly)
— Young Scientist Workshop at Ringberg Castle (July 2008)

— Block Course: Symbolic and Numeric Programming in High4ggePhysics (June
2008)

— Soft Skill Seminar (May 2008)

— Interdisciplinary Symposium - New Frontiers in Sciencelfeary 2008)

— Block Course: Monte Carlo Methods in Particle Physics (Noler 2007)
— Young Scientist Workshop at Ringberg Castle (July 2007)

— Block Course: Supersymmetry at Colliders and in Cosmoldggr¢h 2007)
— IMPRS Applicants Workshop (quaterly)

e Workshop on Particle and Astropatrticle Physics, Freudehsi0-12 Oct 2007, organised
by Univ. of Karlsruhe,

e Herbstschule Maria LaadBerman School for Graduate Students on High Energy Physics
Sep. 2.-12.2008
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1.4.12 GENERAL TRAINING
e Fundamentals of Scientific Computjidunich, May—Jul 2008

e Computer lahKarlsruhe, Oct 2007 — Feb 2008

e Programming for physicisfKarlsruhe, May—Jul 2008

1.4.13 ESRHIRED
e Vicent Mateu from Feb 1, 2008, until Jan 31, 2009.

1.4.14 ERHIRED
e Artyom Hovhannisyan, hired on Oct 1, 2007, until Sep 30, 2009

1.4.15 ESR PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

¢ Name of fellow: Vicent Mateu

e Workplace: Max-Planck-Institute for Physics, Werner4¢giberg-Institute, Munich (Ger-
many).

e Name of Supervisor: Prof. Dr. Ulrich Nierste.

BRIEF OVERVIEW OF RESEARCH PROJECT AND MAJOR ACCOMPLISHMEN TS
EXPECTED

There are two main topics to be covered in the following yedet physics and heavy quark
mass determinations.

Jet physicsOur idea is to apply the techniques of Effective Field The®I(EFT) to processes
taking place at large colliders, namely the Internationialelar Collider (ILC) and the Large
Hadron Collider (LHC). Even though the main purpose of thede explore the Higgs sector
and search for physics beyond the Standard Model (SM), tagkqwvill be abundantly produced
as well, and so they will play a fundamental role in the precdstermination of its properties,
mass and decay lifetime. As all processes involving qugdtgproduction is affected by the
inherent non-perturbative QCD effects. One of the most alopge methods for tackling this
problem is by means of EFTs, and in particular Soft Collineétiective Theory (SCET) and
Heavy Quark Effective Theory (HQET). The usual benefits oT&&re a clear separation of
scales (in our case, the hard scale Q at which the tops areqgegdand its own mass when they
propagate) and the automatic resummation of large logmasitthat could jeopardize the pertur-
bative expansion. These two effects translate into the lgsddactorization theorems for various
event shapes: the matrix element of the process splits (iargéas a convolution) into several
pieces describing different physical sectors. Each piacebe calculated in a separate EFT and
a matching condition between the different EFTs is mangdtoravoiding the aforementioned
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large logarithms. The non-perturbative effects are thetaisd and encoded in the soft func-
tion, which is common to all jet production processes relgasgiof the mass of the quark. For a
very accurate determination of, for instance, the top masskqjt is mandatory to have a very
good handle in the theoretical input and so we will make aarefh calculating higher order
corrections to the invariant mass distribution for top.jets

Bottom and charm mass determinatioBgectron-positron colliders are, in contrast to hadronic
ones, very clean in the sense that they have less hadrorkgrhoand and the center of mass
energy is controlled to the few percent level. In partictlter quark- antiquark production cross
section can be covered through a wide range of energiess liden a common lore to use these
experimental data in combination with QCD sum rules for teeetmining the quark masses. For
heavy quarks a perturbative calculation is indeed a faghsghle approximation and nowadays
it is known up to and including the three loop correction. Vi@npto push it to the four loop
order and to estimate the error by comparison of differegdtinents for the running coupling
constant.

LONG-TERM CAREER OBJECTIVES (over 5 years)

1. GoalsSince during the PhD the fellow has devoted his activity hydamlow and intermediate
energies in the light quark sector of the SM, his main goa iméke a firm step towards higher
energies and heavy quarks. In the following years the LHCdwdw the attention of the major
part of the particle physics community and the fellow waotgain expertise in the necessary
techniques in order to make competitive contributions.

2. What further research activity or other training is nektteattain these goals?

The fellow intends to collaborate with Professor Andre Hpdrom the MPI in Munich. Profes-
sor Hoang is a world-wide known expert in QCD high energy pts/and heavy quark flavours,
and in particular in jet processes and mass determinat8mbe is the ideal person to work with
when trying to approach this research sector. In additiahab the fellow will need to attend
many conferences and workshops related to these topiastualy presenting his own contri-
butions to the fields. This will serve, among other thinganimke contact with other scientists
very active in the same area.

SHORT-TERM OBJECTIVES (1-2 years)

1. Research results/Anticipated publicatiohso loop corrections to soft functions in event shape
distributions. Charm and bottom mass determinations fra&dDQ@um rules.

Anticipated conference, workshop attendance, courses/@nseminar presentations: Semi-
nar at the University of Karlsruhe (Germany), November 20@&minar at the University of
Prague (Czech Republic), November 2007. Seminar at the-B&i€elona (Spain), December
2007. SCET workshop 2008, Mainz (Germany). Other relatetkstmps such as QCDO08 or
QCD@work.

2. Research Skills and techniqué&saining in specific new areas, or technical expertise e T
specific techniques the fellow will have to learn are bagicatultiloop calculations, Effective
field theories such as SCET, HQET and Non Relativistic QCDQU®). In addition to that the
fellow also intends to learn German.
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3. Research managemeNb management duties.

Fellowship or other funding applications planned (indicabme of award if known; include
fellowships with entire funding periods, grants writteppéied for/received, professional society
presentation awards or travel awards, etc.): No other ingianned.

4. Communication skillsSteady improvement through scientific talks.

5. Other professional training (course work, teachingvégdi The fellow will stay in the MPI
Munich where there is no teaching activity going on.

1. Anticipated networking opportunitieshe network offers different and equally appealing op-
portunities. In first place there are regularly organize@tings (once per year) where the scien-
tists belonging to it expose their advances and outlookss iSha great opportunity of keeping
up to date with the current research activity and makingainwith active people in the inter-
esting fields of research, translating eventually intoadmrations. In addition the network offers
the possibility of travelling to the different nodes wheetwiork members are world experts in
SCET and other EFTs (Aachen, Mainz, Durham).

2. Other activities (community, etc) with professionakrelnceln addition to the aforementioned
research activity, the fellow might eventually cooperdtéha MP1 Munich helping in the orga-
nization of meetings and workshops, and participating exstminar set up.

1.4.16 ER CAREER DEVELOPMENT PLAN,
TUTORING, ADVISING, OPPORTUNITIES

e Name of fellow: Dr. Artyom Hovhannisyan.

e Workplace: Univ. Karlsruhe, Institut fur Theoretischeilfeenphysik, Karlsruhe (Ger-
many).

e Name of Supervisor: Prof. Dr. Ulrich Nierste.

BRIEF OVERVIEW OF RESEARCH PROJECT AND MAJOR ACCOMPLISHMEN TS
EXPECTED:

We are planning to analyze the,-B, system in the Standard Model and beyond. Currently
a large experimental effort is devoted to the measuremetheofvidth difference among the
two mass eigenstates. Further experiments start to cangteacomplex CP-violating phase in
the B,-B, system through bounds on the semi-leptonic CP asymmetiy @eantities involve
the off-diagonal elemerit, of the decay matrix. The theoretical prediction of this qugns
obtained through the Heavy Quark Expansion (HQE), whicblires the two expansion param-
etersa, and Aqep/me. CurrentlyI';, is known to first oder in both expansion parameters. We
plan to compute the corrections proportional to the proddidhe two expansion parameters.
This calculation will stabilize and improve the theoretipeediction and is necessary for the-
ory to keep up with the accuracy of the future LHCb experimdrite result will have several
other applications: One can use it to update the mixing¢eduCP asymmetry in the inclusive

b — wud transitions. More importantly, one can lifik, to branching ratios into double-charm
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final states o3, mesons. These branching ratios are currently measureel Bifttctories BaBar
and BELLE.

The calculation is difficult and cumbersome, but the ER wibffi from the experience of his
supervisor with the previous calculation of thgcorrections. It is planned to publish the result
and details of the calculation in a long paper.

LONG-TERM CAREER OBJECTIVES (over 5 years):

1. GoalsThe goals are to investigate the properties of mesons congga b-quark in the Stan-
dard Model and possibly in some of its extensions. The tgknown to be an important source
of information about the SM and TeV scale physics. The magug$oof our research program
is a systematic application of QCD technologies (in paldidy, the calculation of higher order
perturbative corrections) to important quantities in bsore physics to improve the theoretical
predictions. The calculation df;, can be modified and extended to cover other observables
in inclusive decays of b-flavored hadrons. An important epi@nare the QED corrections to
semileptonic decays, which are needed to improve on therdetation of the element,, of the
Cabibbo-Kobayashi-Maskawa-Matrix.

2. What further research activity or other training is nektieattain these goals?

The calculation of higher order QCD corrections is a difficask and requires the collaborative
work of several experienced people. In addition to the ERmesdupervisor, another postdoc, Dr.
Marchetti, will join the project. Dr. Marchetti is paid fromational sources. The ER already has
a solid record of calculations of higher-order QCD cormtsi. He will profit from the expertise
of his host, the TTP in Karlsruhe, on multi-loop calculagofhe TTP is at the forefront of this
branch of particle physics. As for the required training HR needs to learn how to renormalize
the four-quark operators involved in the calculation and o factorize infrared effects. The
supervisor will take care of this.

SHORT-TERM OBJECTIVES (1-2 years):

1. Research result&nticipated publications: 1 publication during the firsiayend 2 publica-
tions during the second year.

Anticipated conference, workshop attendance, coursek/@arseminar presentations: Partici-
pation on conferences and meeting conducted by Flaviagmiingrs within the university and
other conferences and workshops are envisaged, oncesraseitbbtained. Further the ER plans
to give seminars at other institutions within Flavianeta@sntribution to the networking activity.
2. Research Skills and techniqué&saining in specific new areas, or technical expertise e T
ER is well-trained in his field. He will deepen his knowledge the renormalisation of the
effective field theories used in B physics.

3. Research managemefellowship or other funding applications planned (indeccaame of
award if known; include fellowships with entire funding pats, grants written/applied for/received,
professional society presentation awards or travel awatdg The ER’s salary from 1/10/2007
to 30/9/2009 is funded from the Research and Training Nétwdavianet (MRTN-CT-2006-
035482). The project further requires computing power,ciwhis provided by the host, the
TTP. The ER has his own PC with the necessary computer algafinaare. Currrently it is
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not planned to extend the ER’s work in Karlsruhe beyond fa02 Application for a new job
and/or new funds will be done in due time to ensure a follovennployment of the ER at another
institution.

4. Communication skillsThe Institut fur Theoretische Teilchenphysik (TTP) orngas several
weekly internal seminars, where the fellow will practicelamprove his skills in scientific pre-
sentations. Further he will give talks at physics confeesnc

5. Other professional training (course work, teachingvégdi In one of the four semesters in
Karlsruhe the ER will teach an exercise class for one advhpbgsics class on a topic in Theo-
retical Particle Physics.

6. Anticipated networking opportunitie'he ER will develop contacts with the lattice QCD
groups which compute the hadronic matrix elements entdring At sub-leading order in
Aqcep/my, matrix elements have been computed with QCD sum rules ine8jeghich is part
of the node Germany-South. Scientific exchange with thisgie planned as well. The ER will
further attend the relevant topical Flavianet meetings alsle envisage seminar talks at the other
nodes which do heavy flavour physics.

7. Other activities (community, etc) with professionakxelnceThe ER will take German classes
starting in May 2008.

1.5 Node No. 5: Italian Institute for Nuclear Physics [INFN])

YEAR 1

1.5.1 OFFERED PH. COURSES (LOCALLY)

e Ph. D. Course onThe Standard Modgljoint course of Rome-1 and Rome-3 Universities,
Winter 2007.

e Ph. D. Course onExperimental Particle Physitsjoint course of Rome-1 and Rome-3
Universities, Winter 2007.

e Ph. D. Course onEffective Field Theori€sjoint course of Rome-1 and Rome-3 Univer-
sities, Spring 2007.

e Ph. D. Course onEffective Field Theori€sUniversity of Naples, Spring 2007.

e Ph. D. Course onHeavy Flavours and CKM phenomenolégjint course of Rome-1
and Rome-3 Universities, Spring 2007.

1.5.2 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET

e Summer Lectures on "Flavour Physics”, held by Benjamin &gim at Rome-1 University,
Summer 2007.
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1.5.3 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

e Vincenzo Cirigliano (Los Alamos, USA): 20 May - 2 June, 2007
e Sacha Davidson (U. of Lyon, France): 1 July - 15 July, 2007
e Benjamin Grinstein (San Diego, USA): 1 May - 30 June, 2007

e P.Q. Hung (U. of Virginia, USA): 12 June - 15 July, 2007

1.5.4 ORGANIZED SCHOOLS

e XlI LNF Spring School in Nuclear, Subnuclear and AstropaetiPhysics (INFN National
Laboratories in Frascati, Italy, from 14th to 18th of MaypZ(.
This edition of the School has been devoted to theoretichkaperimental develop-
ments on Flavour and Hadron physics in the wake of LHC conionsyg.
Main Lecutres:
D. Bryman (Triumph): Rare pi & K decay experiments
P. Franzini (LNF): The Physics of KLOE
K. Lane (Boston): Effective Field Theories for LHC physics
W. Marciano (BNL): The Anomalous Magnetic Moment of the muon
T. Pich (Valencia): Effective Field Theories for low Energitysics
A. Stocchi (Orsay): Recent developments in Beauty and Clirdrysics
A. Vladikas (Rome-2): Flavour Physics on the Lattice
Total number of students: 35, with 18 students (Ph.D. ant@os) from other nodes
of the Network.

1.5.5 GENERAL TRAINING

e Programming in C++ University of Naples, Spring 2007.

e English Language Coursérascati National Laboratories, Winter/Spring 2007.

1.5.6 ESR HIRED (Octoberl, 2006.September 30, 2007)

e Javier Virto, hired in Rome (INFN Rome-1) with a 12 monthsicaat started September
6, 2007 (end September 5, 2008).

1.5.7 ER HIRED (Octoberl, 2006.September 30, 2007)

e None
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1.5.8 ER already selected and committed
(their contract will start next year)

e Jernej Fesel Kamenik, to be hired in Frascati (INFN Natidrgddoratories in Frascati) for
24 months starting October 2, 2007.

YEAR 2

1.5.9 OFFERED PH. COURSES (LOCALLY)

e Ph.D. Course onThe Standard Modgljoint course of Rome-1 and Rome-3 Universities,
Winter 2008.

e Ph. D. Course onExperimental Particle Physitsjoint course of Rome-1 and Rome-3
Universities, Winter 2008.

e Ph. D. Course onEffective Field Theori€sjoint course of Rome-1 and Pisa University,
Spring 2008.

e Ph. D. Course onEffective Field TheoriésUniversity of Naples, Spring 2007.
e Ph. D. Course onHeavy Flavours and CKM phenomenoldgjpint course of Rome-1
and Rome-3 Universities, Spring 2008.
1.5.10 OFFERED COURSES at ANY LEVEL of interest for the FLAVI ANET

e Summer Lectures on "Physics beyond the Standard Modeltl bglMichael Peskin at
LNF, Summer 2008.

e Summer Lectures on "Higgs Phyiscs”, held by Dieter Zeppenfeummer 2008.
1.5.11 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK
e Michael Peskin (SLAC, USA): 15 - 30 June, 2008
e German Valencia (U. of lowa, USA): 10 - 15 June, 2008

e Francesco Sannino (Bohr Inst., Denmark): 1 - 10 July, 2008

1.5.12 ORGANIZED SCHOOLS

e XII LNF Spring School in Nuclear, Subnuclear and AstropaetiPhysics (INFN National
Laboratories in Frascati, Italy, from 14th to 18th of MayP3).
This edition of the School has been devoted to theoretichkaperimental develop-
ments in high-energy physics in the wake of LHC commissignin
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1.5.13 GENERAL TRAINING
e Programming in C++ University of Naples, Spring 2008.

e English Language Coursé&rascati National Laboratories, Winter/Spring 2008.

1.5.14 ESR HIRED (Octoberl, 2007.September 30, 2008)

e Miguel Escobedo Espinosa, hired in Milan (INFN Milan) witl3 anonths contract started
April 3, 2008 (end July 2, 2008).

e Renata Jora, hired in Rome (INFN Rome-1) with a 12 monthgraots$tarted June 5, 2008
(end June 4, 2009).

1.5.15 ESR already selected and committed
(their contract will start next year)

e Pablo Roig Garces, to be hired in Frascati (INFN Nationaldratories in Frascati) for 9
months starting in January 2009.

e David Palao, to be hired in Rome (INFN Rome-2) for 12 montlaststg in September
2009.

1.5.16 ER HIRED (Octoberl, 2007.September 30, 2008)

e Jernej Fesel Kamenik, hired in Frascati (INFN National Lralbaries in Frascati) with a
24 months contract started October 2, 2007 (end October0B)20

1.5.17 ESR PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

I. Name of the fellowJavier Virto Ifigo
Department:Dipartimento di Fisica, Universita di Roma Sapienza
Name of the supervisot:uca Silvestrini

Brief overview of research project and major accomplishmets expected

The main work to be carried out in the course of the first yedo isollaborate with the
UT-fit group at the Rome University in two major projects:

(&) The imminent start-up of the LHC will most probably havel@ar impact on flavor
physics. It is therefore convenient to review the phenorugyoof rare decays and
reanalyze the data, the global fits, and the main tensiohpéhsist in the flavor sector
of the SM before the start of the LHC. The fellow intends tolatobrate with the
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UT-fit group in the preparation of a report paper providingoaerview of the main
topics and results regarding flavor physics in the SM andnskb@s with minimal
flavor violation.

(b) Supersymmetry is a natural and very popular extensidheoSM that might be dis-
covered directly at the LHC if, as expected, the superpesthave sub-TeV masses.
However, the phenomenology of generic supersymetric nsadelery wide due to
the arbitrariness of the soft breaking terms or, state@fitly, the variety of known
and unknown possible mechanisms for supersymmetry brgaklavor physics pro-
vides a way of discriminating between different generiddess of supersymmetric
models and extensive research along these lines has beied @art in the past. The
fellow will collaborate with the UT-fit group on a global fit tminimal flavor violat-
ing MSSM, including constraints from direct searches, tleeteoweak observables
fit, B-physics, dark matter, etc., that should be a usefutherark as the LHC data
arrives.

Besides the projects to be carried out in collaboration with researchers of the home
institution in Rome, the fellow will continue to work with fmer collaborators, in two
main directions:

(a) The phenomenology of non-leptonit decays is obscure due to the fact that long
distance strong interactions introduce large uncertsnii the predictions. However,
these kind of decays contain much information on the natb@Poviolation, flavour
violation and strong interactions. The fellow has focusedhese issues during his
PhD, and intends to keep contributing to this field, in pattc studying correlations
between CP violating observables that are sensitive taribatibns from physics
beyond the SM.

(b) Among the extensions of the SM, the models with warpedaedimensions have
been a matter of generalized interest from the particle ipeymmunity for their
natural explanation to the various hierarchy problems.eBeh on the implications
that these recent models have on flavor physics has not eegblail the most inter-
esting possibilities. The fellow intends to introduce hativén this boiling field, and
contribute to the study of the flavor of models with extra disiens. These models
will be also in the eye of the hurricane when the LHC startyigliag data.

Long-term career objectives (over 5 years)

(a) Goals:
During his PhD the fellow has focused on non-leptoficdecays in the SM and
SUSY. In the long term, the fellow intends to extend the fienst of his expertise
to models with extra dimensions and other models of NP. Thewantends also
to introduce himself in the arena of QCD at low energies. Téw®vark offers the
possibility to interact with experts on these fields andaiét fruitful collaborations.
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(b) Further research activity and additional training needed¢ach these goals:

The active interaction with expert researchers is the macg®ctivity to achieve the
expertise and maturity required to contribute in a competitnanner in the vari-
ous fields. This interaction occurs at a first level at the hamsé&tute with local
researchers, at a second level by attending to schoolsgeremties and workshops,
and at a third level on research visits to other institutidree fellow intends to work
on the three levels by interacting with the local reseasheitending to conferences
and workshops related to topics of his interest, and imitgatollaborations with re-
searchers of different institutions.

Short-term objectives

Research results:

A) Anticipated publications:
1. Areappraisal of flavor observables before LHC.
2. Global fit to constrained MFV MSSM.
3. Correlations of BR and CP-asymmetriedipy ;) — 7K modes.
4. Some remarks on the Pade unitarization of low energy anciels.
5. The B, mixing phase in models with warped extra dimensions.

B) Anticipated conference/workshop attendance and maireptasons:
1. Talk at EuroFlavor '07 (Paris, November 2007).
2. IFAE (Bologna, December 2007).
3. SuperB workshop (Valencia, January 2008).
4. Planck '08 (Barcelona, May 2008).
5. QCD’08 (Montpellier, July 2008).
6. Attendance of the School on Flavor Physics (Benasqug 2D@8).

Research skills and techniques:

During his stay in Rome the fellow has been trained in theofuithg topics: Super-
symmetry and non-perturbative methods in QCD.

Research management:

The fellow has acquired a basic knowledge of how an Europeatract is adminis-
tered and dealt with in Italy. He has also acquired infororatibout applications for
postdoctoral fellowships. As a demonstration of this faet,has been successfully
selected for a two-year INFN postodcotral fellowship thdk start after just after his
ESR contract.

Communication skills:

During his ESR fellowship the fellow has had various oppuoitias to present talks
at international conferences, improving his communicaskills.

Other professional training (course work, teaching aiés):
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During his stay in Rome the fellow has had the opportunityttera several seminars
and colloquia in various fields of physics.

¢ Anticipated networking opportunities:

The fellow has already participated to the fisrt general mgeif the network in Paris
and will participate to the Euroflavour 08 Flavianet meetm@urham.

e Other activities (community, etc) with professional relege:
During his stay in Rome the fellow has learned some basiaital

Name of the fellowRenata Jora
Department:Dipartimento di Fisica, Universita di Ronia Sapienza
Name of the supervisoAntonello Polosa

Brief overview of research project and major accomplishmets expected

The main work to be carried out in the course of the first yeao isollaborate with the
group in Roma working on exotic spectroscopy on both expemiiad and theoretical as-
pects. After the latest experimental results to be annalimcsummer conferences, we
plan to review the status of of the field in order to understdridere is a compelling
evidence of non standard spectroscopy of particles withnclyguark.

As a short term project, we are working with Dr Jora to the pgobof determining the
mass of the lightest tetraquark state in QCD in 1+1 dimerssiQCD in two dimensions,
and in the limit of a large number of colors, has the remaskgbbperty of being a the-
ory with a linearly confining potential for the; pair. Another attractive channel is the
antitriplet color one 3., favoring the formation of diquarksyg states. Diquarks can be
treated as boson fields, = [¢q], and one can try to solve the 't Hooft equations (Bethe-
Salpeter equations in QGPN,. — o0) both in theqg and ¢p¢* cases, i.e. in spinor and
scalar chromodynamics respectively. 't Hooft equatioresFredholm integral equations
with singular kernels, and their exact solutions are unkmowWe are using a variational
approach to determine the ground states in both scalar amorgpeories. To determine
the mass of the lightest bound tetraquark, we will try to us@m input only the experi-
mental mass of the pion. The 't Hooft model is a strong singaifon of QCD but with
some connection to the almost one- dimensional flux tube hafdguark confinement.
For this reason we find interesting the attempt to solve thined problem.

Long-term career objectives (over 5 years)

(a) Goals:
During his PhD the fellow has focused on the study of lightaataesons with effec-
tive theory approaches. The network offers the possilitityiteract with experts on
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(b)

these fields and extend the the knowledge in different doestof particles physics,
including experimental groups. At the end of the trainingiqub the fellow is ex-
pected to be able to propose new original research projects.

Further research activity and additional training needed¢ach these goals:

The active interaction with expert researchers is the macg®ctivity to achieve the
expertise and maturity required to contribute in a competimanner in the vari-
ous fields. This interaction occurs at a first level at the hamsé&tute with local
researchers, at a second level by attending to schoolseremtes and workshops,
and at a third level on research visits to other institutidree fellow intends to work
on the three levels by interacting with the local reseasheitending to conferences
and workshops related to topics of his interest, and imitgatollaborations with re-
searchers of different institutions.

Short-term objectives

Research results:

A) Anticipated publications:
1. New phenomenological analysis of heavy-quark exotitesta
2. Theoretical models of exotic-states spectroscopy.

B) Anticipated conference/workshop attendance and maireptasions:

1. Talk at EuroFlavor '08 (Durham, Sept 2008).

2. CKM 2008 (Roma, September 2008).

3. LNF Spring School 2009 (Frascati, May 2009).
Research skills and techniques:
During her stay in Rome the fellow will be been trained in tlodwing topics:
heavy-meson spectroscopy, data analysis.
Research management:
The fellow will acquire a basic knowledge of how an Europeami@act is admin-
istered and dealt with in Italy. She will also become famiddout applications for
postdoctoral fellowships.
Communication skills:
During his ESR fellowship the fellow will have various opparities to present talks
at international conferences, improving her communicesiills.
Other professional training (course work, teaching atitis):
During her stay in Rome, the fellow will have the opportunidyattend several semi-
nars and colloquia in various fields of physics.
Anticipated networking opportunities:

The fellow will participate to the general meeting of theweitk in the Euroflavour
08 Flavianet meeting in Durham.
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e Other activities (community, etc) with professional relece:
During his stay in Rome the fellow has learned some basiaital

Name of the fellowMiguel Angel Escobedo Espinosa
Department:Dip. di Fisica, Universita Degli Studi di MilanName of the supervisors:
Nora Brambilla and Antonio Vairo

Brief overview of research project and major accomplishmets expected

The research plan is to study heavy quarkonium physics & tiemperature, using effec-
tive field theories (EFT) like non-relativistic QCD (NRQCBNd potential NRQCD (pN-
RQCD). The importance of this physical system lies in théttaat the relative suppression
of this type of particles in heavy ions collisions can be usetheasure the temperature
of the matter created in this collisions. This conclusiorsest presented by Matsui and
Satz (Phys. Lett. B 178, 416 (1986)) with a naive model bas&kbye screening. Present
and future experimental facilities as RHIC and LHC are gpimformation of this range of
temperatures for charmonium (and for bottomonium in a netaré), so a more detailed
comprehension of this system is needed in order to reallyerstand experimental data
and find the temperature of the new state of matter createdwhaether it is a weak or
strongly coupled plasma. Until now most studies of thisdegiave been based on poten-
tial models and lattice data, but recently, the work of Lgimep-ph/0611300) have shown
that the physical picture of Debye screening is modified iety yprofound way due to the
existence of a imaginary part of the static potential thay tma bigger than the real part
for the relevant temperatures.

Our plan is to use EFT, that have shown their value in zero ésatpre situation, to calcu-
late in a perturbative way the mass and the potential of hgagykonium at finite temper-
ature making as less assumptions as possible, so that thecas be checked with exper-
iments and give us information of the matter created in héawyollisions. The starting
point of this work will be the paper of Antonio Vairo, Nora Bndilla , Jacopo Ghiglieri
and Peter Petreczky(hep-ph:0804.0993) that studies hepaarkonium with EFT in the
static limit, and the paper of Joan Soto and Miguel Angel Bsdo (hep-ph:0804.0691)
that studies hydrogen atom with NRQED and pNRQED.

Long-term career objectives (over 5 years)

At the starting of the PhD the fellow have been studying th@rbgen atom situation, as
a “toy model” for heavy quarkonium. So the main goal of thifadmoration has been to
really enter in the QCD calculations, with all the new featuthat comes from a non-
abelian nature of the physical system.
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Nora Brambilla and Antonio Vairo are experts in non-relatic EFT for QCD , and in
the last year have been doing research in finite temperatitbea similar approach to that
of the hydrogen atom studies of the fellow. For this reasenddpartment of physics of
Milan’s University is a very suitable place for the fellowstart studying the more complex
heavy quarkonium case.

The techniques and the tools that the fellow has acquiredilanid will be important in
enhancing his future career pattern.

Short-term objectives

Research result:

Anticipated publications:1/m corrections to heavy quaikm potential at finite tem-
perature and temperature dependent mass determination.

Anticipated conference, workshop attendance, coursegoaseminar presentation:
Euroflavour 08 Flavianet meeting, IPPP, Durham (United Kong), September 2008.
Research skills and techniques:

During his stay in Milano the fellow has been trained in thikofeing topics: Hard
Thermal Loops calculations in real time formalism; Nontielatic effective field
theories; QCD perturbative calculations

Research management:

The fellow has acquired a basic knowledge of how an Europeautr@ct is adminis-
tered and dealt with in Italy. He has also acquired infororatibout applications to
the procedures European Commission for grants and postdbtgllowships.
Communication skills:

During his stay in Milano the fellow has given several infadrtalks on the results of
his research and this has contributed greatly to build hsnoanication skills.

Other professional training (course work, teaching aiés):

During his stay in Milano the fellow has attended severalisans and colloquia in
particle physics and in string theory.

Anticipated networking opportunities:

After the end of the fellowship, but due to this, the fellowllvgarticipate to the
Euroflavour 08 Flavianet meeting in Institute for ParticleyBics Phenomenology
(IPPP) in Durham, where important contact with scientisthe network will be
made.

Other activities (comunity, etc) with professional relege:

During his stay in Milano the fellow has improved his knowgedf English and has
learned some basic Italian.
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IV. Name of the fellowJernej Fesel Kamenik
Department:.Laboratori Nazionali di Frascati
Name of the supervisofGino Isidori

Brief overview of research project and major accomplishmets expected

The main work to be carried out in the course of the first year the following projects
in collaboration with researchers at the LNF:

(a) Inview of the accumulating precision measurements wbtlaphysics observables at

(b)

the B factories and at the Tevatron, the window for sizable pleysics contributions
to many processes is shrinking severely. This allows totcaimseven the pessimistic
scenario of minimal flavour violation (MFV). In collaborati with Tobias Hurth,
Gino Isidori and Federico Mescia, the fellow intends to gmalthe presently most
stringent bounds coming from rare decays on the MFV new pkystenarios in a
model independent way both in the one-Higgs doublet casearatite two-Higgs
doublet scenario with largexn 5. Then the implications of these bounds in view of
improved measurements in exclusive and inclusive obsksabb — s¢*¢~ and

s — dvv transitions at the up-coming LHCb experiment and futureoilenfactories
will be discussed.

In the Standard Model, scalar contributions to lept@md semileptonic decays are
helicity suppressed, while hypothesis of additional ptgisneutral/charged Higgses
can enhance such scalar contributions and give detectébldseespecially in B
physics. For the charged Higgs, experimental informatiototh Br(B — Dtv)
and Br(B — 7v) has already become available and in particular Bhe-» D7v
branching ratio measurements will be further improved ad¢bming years. In col-
laboration with Federico Mescia, the fellow will evaluateetsensitivity to scalar
contributions in semileptonic decays by combining exggrperimental information
from the B factories with recent lattice estimates of thewvaht hadronic quantities.
In collaboration with Svjetlana Fajfer and Jan Eeg, theofelWwill then evaluate the
chiral symmetry breaking effects relevant for future higéqgision lattice calculations
of these quantities and project the sensitivity to scalatrdoutions inB, — D,Tv
decay.

Besides the projects to be carried out in collaboration whthresearchers of the home
institution in Frascati, the fellow will continue to work thi former collaborators, in the
following directions:

(@)

The matrix elements ahAB = 0 four-quark operators enter several phenomeno-
logical studies of which the most important ones are theyseal of the spectra of
inclusive semileptonic decays of heavy mesons and théntiéetatios of heavy-light
mesons. In collaboration with Damir Becirevic and Svjedl&ajfer, the fellow will
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compare the impact of these power suppressed contributanmslusive B and D me-

son observables. Then he will determine the chiral symniegking corrections to
the related bag parameters, which can be combined with ttiectoning estimates
of the corresponding matrix elements on the lattice to m®a more reliable physics
result.

(b) The up-coming LHC, whose large energy and luminosity enidkan efficient top
quark factory, will allow for the first time to study rare topiark decays. Among
these the flavor changing neutral currént> ¢ transitions could provide possible
distinctive indications of new physics beyond minimal flavalation. In collabora-
tion with Svjetlana Fajfer and others the fellow will consigrospective kinematic
observables in these decays, which can be analyzed efficlanthe LHC experi-
ments to disentangle different possible new physics sa@snhiiom SM backgrounds
using signal distributions.

Long-term career objectives (over 5 years):

(a) Goals:
During his PhD the fellow has focused on the use of effectheoties in the de-
scription of exclusiveD and B meson processes in the SM and possible new physics
scenarios. In the long term, the fellow intends to extendrbretiers of his expertise
to many other aspects of particle physics, including pls/s&yond the SM. He also
expect to improve his ability to work in a research team anidt@ract with experi-
mental groups. At the end of the training period, the fellmdd develop the ability
to lead a research group by his own.

(b) Further research activity and additional training needed¢ach these goals:

The active interaction with expert researchers is the macg®ctivity to achieve the
expertise and maturity required to contribute in a competinanner in the vari-
ous fields. This interaction occurs at a first level at the hamsé&tute with local
researchers, at a second level by attending to schoolsgeremties and workshops,
and at a third level on research visits to other institutidriee fellow intends to work
on the three levels by interacting with the local reseaishettending to conferences
and workshops related to topics of his interest, and imitgatollaborations with re-
searchers of different institutions.

Short-term objectives

e Research results:
A) Anticipated publications:
1. A new analysis o8B — D/{v decays
2. Global analysis of MFV in thé\ F' = 1 sector.
3. Analysis of spectator effects in inclusiyiegand D decays.
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4. Strategies for CPV studies i\to.J/ Psi K K bar at the LHCb

5. LHC Phenomenology of Higgsless models

6. Phenomenology of Light Neutralinos in RPV MSSM

7. Signatures and constraints on MFV RPV MSSM

8. Analysis of CKM unitarity and new physics hints in the ahagector

B) Anticipated conference/workshop attendance and maireptasions:

. Talk at EuroFavor '07 (Paris, November 2007).

. Attendance at Collider and Flavor Workshop '07 (Genewegddnber 2007).
. Talk at Moriond EW '08 (Moriond, March 2008).

. Talk at B physics workshop '08 (Cagliari, April 2008).

. Talk at Planck '08 (Barcelona, May 2008).

. Seminar at Institute of Theoretical Physics (Karlsruhge 2008).
. Talk at B physics workshop '08 (Capri, June 2008).

. CKM 2008 (September, Rome).

. Planck 2009 (May, Padova).

10. EPS HEP '09 (Krakow)

O©CoOoO~NOOThWNPRE

e Research skills and techniques:
During his stay in Frascati the fellow has been trained infeflewing topics: effec-
tive field theories, physics beyond the SM.

e Research management:

The fellow has acquired a basic knowledge of how an Europeautr@ct is adminis-
tered and dealt with in Italy. He has also acquired infororatibout applications for
research grants and postdoctoral fellowships.

e Communication skills:

During his stay in Frascati the fellow has had the opporjunipresent talks at major
international conferences, and has interacted with eepeed researchers to improve
his communication skills.

e Other professional training (course work, teaching atitis):
During his stay in Frascati the fellow has attended sevemaisars and colloquia in
various aspects of particle physics, from cosmology to easdd matter.

¢ Anticipated networking opportunities:

The will have the opportunity to participate to all the Gexléveetings of the net-
work and to smaller topical workshops, which stimulate thernactions with other
members of the Network.

e Other activities (community, etc) with professional relage:

During his stay in Frascati the fellow has learned some Hdtaian.
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1.6 Node No. 6: Poland (University of Silesia, University o¥Warsaw, Inst.
of Nuclear Physics (Polish Academy of Science) Cracow , Angej Soltan
Insitute for Nuclear Studies (Polish Academy of Science) Waaw)

YEAR 1

1.6.1 OFFERED PH. COURSES (LOCALLY)

The selected courses listed below, most relevant for FLA@Aactivities, are part of much
broader offer from PhD courses at Cracow, Katowice and Warsa

e Group Theory in Particle PhysicsWarsaw, 2006/7

e High Energy Physics: Computational and Experimental MdghdVarsaw, 2006/7

e Quantum MechanigsKatowice, 2006/7

¢ Neutrino Physics Katowice, 2006/7

e Elements of Quantum Mechanics and Relatjvi@racow, 2006/7

e Introduction to Monte Carlo MethodsCracow, 2006/7

e Heavy lon Collisions Cracow, 2006/7

e Elementary Particle Interactions: Symmetries and Coresgon Laws, Cracow, 2006/7
e Astrophysics of Cosmic Rgy€racow, 2006/7

e General Relativity for PhysicistsCracow, 2006/7

1.6.2 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET
e Quantum Field TheoryKatowice, 2006/7

Standard Model Katowice, 2006/7

Extensions of the Standard Modkhtowice, 2006/7

AstrophysicsKatowice, 2006/7

Meson spectroscopy in p-p collisio&towice, 2006/7

Elementary Particle Physic8Yarsaw, 2006/7

General Relativity\WWarsaw, 2006/7

Particles and RelativitywWarsaw, 2006/7
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1.6.3 COURSES/TRAINING ACTIVITIES BY MEMBERS OF THE NETWOR K
in DIFFERENT NODES/SUBNODES

e Lecture by Janusz Gluza: "Feynman Integrals and MellinrABarRepresentations” at
School: Computer Algebra and Particle Physics 2007, 25-8cM2007, DESY,Zeuthen

e Training/research stay of PhD student Agnieszka Wapidriladsruhe (node 4): 22/11/06-
22/12/06 and 07/01/07-13/02/07

1.6.4 GENERAL TRAINING

e Polish Language Course for Foreigners Planning to Studyalakd, Katowice

¢ Polish Courses and Introduction to Poland for Socratesdanas Students, Katowice
e Polish Courses (at various levels), Warsaw

e Summer School of Polish Language, Literature and Cultuetpiice

e Statistics for PhysicisidVarsaw

e Computers and Network®Varsaw

o Parallel Data ProcessingWarsaw

e Programming Language&atowice

e Programming in C++ Katowice

e Computer Simulations and Analysis of Physical Phenomi€aswice

1.6.5 COURSES/TRAINING ACTIVITIES BY MEMBERS OF THE NETWOR K
in DIFFERENT NODES/SUBNODES

e Training/research stay of PhD student Agnieszka Wapidriladsruhe (node 4): 10/11/07-
10/12/07

1.6.6 ESR already selected and committed
(their contract will start this year)

e K. A. Kanishchev, the contract started on 17 October 200&ak gontract

YEAR 2



42 Training Activity

1.6.7 OFFERED PH. COURSES (LOCALLY)

The selected courses listed below, most relevant for FLA@®Aactivities, are part of much
broader offer from PhD courses at Cracow, Katowice and Warsa

e Introduction to String Theory Warsaw, 2007/8

e Renormalisation, principles and meaningVarsaw, 2007/8

e Quantum MechanigsKatowice, 2007/8

e Extentions of the Standard ModdKatowice, 2007/8

e Elements of Quantum Mechanics and Relatjvi@racow, 2006/7

e Introduction to Monte Carlo MethodsCracow, 2007/8

e Elementary Particle Interactions: Symmetries and Coresgon Laws, Cracow, 2007/8
¢ Neutron stars Cracow, 2007/8

e General Relativity for PhysicistsCracow, 2007/8

1.6.8 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET
e Quantum Field TheoryKatowice, 2007/8

Standard Model Katowice, 2007/8

CosmologyKatowice, 2007/8

Relativistic heavy ion interaction§racow, 2007/8

Elementary Particle Physic8yarsaw, 2007/8

Introduction to Supersymmetiyarsaw, 2007/8

Statistics for Physicist&Varsaw, 2007/8

1.6.9 GENERAL TRAINING

e Polish Language Course for Foreigners Planning to Studyalakd, Katowice

Polish Courses (at various levels), Warsaw

Summer School of Polish Language, Literature and CultusgoWice

History of PhysicsWarsaw

Numerical MethodsWarsaw
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Object oriented programmin§Varsaw

Programming in FORTRANKatowice

Programming in C++ Katowice

Computer Simulations and Analysis of Physical Phenomi€atowice

1.6.10 ESR already selected and committed
(their contract will start this year)

e S. Ilvashyn, the contract will start on 1st September 200&a2 gontract

1.6.11 ESR PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

¢ K. KANISHCHEYV, ESR contract, Katowice

K. Kanishchev has started his one year ESR contact in KatowaficOctober 17, 2007.
His local advisor is Prof. Maria Krawczyk from the Chair oetfheory of Particles and
Elementary Interactions at the Physics Faculty at the Usityeof Warsaw. K. Kanishchev
receives local guidance and mentorship in his research itk by his advisor, by the
other member of the group Ph.D. student Dorota Sokolowskainifig in physics at a
general level is offered by the Physics Faculty of the Ursitgrof Warsaw with a huge
variety of seminars, lectures, courses and colloquia.

In particular we notice seminars "Theory of Elementary fatéions” and "Cosmology
and Elementary Patrticles”, lectures "Introduction to1®4f heory” and "Renormalisation,
principles and meaning”.

Career Development Plan

The research work of Mr. Kanishchev inside the Flavianeteoms the study of properties
of CP violation in Two Higgs Doublet Model. It was planned tméront some versions of
2HDM with existing data and with expectations at Large Had@wllider, InterTheory of
Particles and Elementary Interactionsnational Lineati@ and Photon Linear Collider.
Also analysis of the specific case of 2HDM — the Inert Model piasined.

Training and collaboration

This year K. Kanishchev has attended the following lectuie¢roduction to String The-
ory” and "Renormalisation, principles and meaning”.

He has participated in the following Schools:

Winter School on Strings, Supergravity and Gauge TheddE&N, January 21 - 25, 2008
FLAVIAnet Spring School in Nuclear, Subnuclear and Astmbigée Physics, INFN, Fras-
cati, May 12 - 16, 2008.

He has delivered the following talks/seminars:
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"Charge asymmetry of lepton production” — talk at INFN Spgrichool (Frascati, May
14)

"Different Vacua in 2HDM” — talk at seminar "Theory of Elemtamy Interactions” at the
University of Warsaw.

Also he participated and helped as Scientific Secretaryaritttee conferences organized
by the Chair of the Theory of Particles and Elementary Imtiivas at Physics Faculty of
the University of Warsaw in 2008: 1/ Transfer of Knowledgediieg — Particle Physics
and Cosmology: the Interface (February 2008, Warsaw),

2/ LHC meeting, March 2008 (Warsaw)

3/ ECFA-ILC Meeting (June 2008, Warsaw).

Achievements

This year K. Kanishchev has studied structure of Yukawaosexft2HDM, properties of
reparametrisation symmetry of 2HDM.

He has been introduced to computer algebra and symbolicpmlation computer pro-
gram OMEGA (Optimising Matrix Element Generator), estsiing contact with it's au-
thor T.Ohl. He also learnt about Monte-Carlo generators WHER HERWIG++ and
WHIZARD. He started to program a new add-on in C++, implermgngeneral Two Higgs
Doublet Model into HERWIG++ generator.

He is a co-author of one article submitted to to Phys.Rev.D. :

D.A. Anipko, M. Cannoni, I.F. Ginzburg, K.A. Kanishev, A2%gk, O. Panella. Charge
asymmetries iy — (t0~ + /s (¢ = u, ¢) with polarised photons in the Standard Model.
(arXiv:0806.1760)

This is the first-step publication in the long-term projeond in collaboration with M.
Cannoni and O. Panella (INFN, Perguia, Italy). In this wohai@e asymmetry in pro-
cesses likey — (¢~ + /s is considered. This effect appears even in Standard Model
and it is sensitive to New Physics.

During investigation, in collaboration with I.P. lvanovdhF.Ginzburg, of a vacuum struc-
ture of Two Higgs Doublet Model, the possibility of diffeftesequences of phase transi-
tions in Early Universe was discovered. In particular it iand that the two-stage phase
transition with the intermediate charged or spontaneddBRviolating vacuum is possible.
The article, reporting this result is in preparation.

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

YEAR 1

1.7.1 OFFERED PH. COURSES (LOCALLY)
e Ph. D. Course onThe standard model and extensigriaund, March-September 2007.

e Ph. D. CourseAdvanced Quantum Field Thedryund, January-May 2007.
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e Ph. D. course onRelativistic Quantum Mechanics and introduction to Quamteield
Theory, Lund, September-December 2006.

e Advanced course onFYS4170 - Relativistic quantum field thebrpslo, September-
December 2006.

e Ph.D. course onQCD and hadron structufeHelsinki, September 2006 - December 2006

1.7.2 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET
e Master course onTheoretical Particle Physi¢sLund, November 2006-January 2007.
e Master course onGeneral Relativity, Lund, March-June 2007.

e Undergraduate coursdheoretical particle physi¢sHelsinki, September 2006 - Decem-
ber 2006

e Undergraduate coursédrtroduction to quantum field thedtyHelsinki, September 2006 -
November 2006
1.7.3 PERIODS SPENT by MEMBERS of the FLAVIANET in OTHER NODE S/SUBNODES
Johan Bijnens 7 11 (Mainz) 16-17/1/2007
Jan Eeg 7 10 (Ljubljana) 8-26/1/2007
1.7.4 COURSES/TRAINING ACTIVITIES BY MEMBERS OF THE NETWOR K
in DIFFERENT NODES/SUBNODES
e Talk by J. Eeg in Ljubljana, 11 Jan 20Q&Qw-energy aspects of heavy meson decays
e Talk by J. Bijnens, Mainz, 17 Jan 200Raon decays and chiral perturbation theory

1.7.5 ORGANIZED SCHOOLS
e A short school about PWA analysis in conjunction with 4thehntational Pion-Nucleon
PWA Workshop 26-29 Jun 2007, Helsinki, Finland
1.7.6 ESR already selected and committed

(their contract will start next year)

e |. Jemos, ESR contract will start October 2007, end SepteQiD.

YEAR 2

The three institutions all have a full PhD and Master in Pégypirogram. We therefore list only
a subset of courses of special interest to the network. Mb&treced courses are aimed at both
master and PhD students.
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1.7.7 OFFERED PH. D. COURSES (LOCALLY)
e Ph. D. CourseAdvanced Quantum Field Thedryund, January-May 2008.

e Ph. D. course onRelativistic Quantum Mechanics and introduction to Quamtkield
Theory, Lund, September-December 2007.

e Advanced course orFYS4170 - Relativistic quantum field theb@slo, August-November
2007.

e Ph. D. course onFYS9120 - Advanced quantum field thép@slo, Jan-May 2008.
e Ph. D. course onSpecial topics in particle physitHelsinki, Sep-Dec 2007.

1.7.8 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET
e Master course onTheoretical Particle Physi¢sLund, November 2007-January 2008.
e Master course onGeneral Relativity, Lund, March-June 2008.
e Master course onThe general theory of relativityOslo Jan-May 2008.
e Master course onElementary particl physi¢sOslo August-November 2007.
e Master course onTheoretical particle physi¢sHelsinki, September-December 2007.

e Master course Ihtroduction to quantum field thedtyHelsinki, September-November
2007

e Master coursePath Integrals, Helsinki, January-March 2008.

e Master courseGeneral relativity, Helsinki, January-May 2008.

1.7.9 GENERAL TRAINING

e Introduction to PhD Studies, Lund

e Seminar series in Experimental and Theoretical Particlesiel: exists in all three insti-

tutes: Lund, Oslo and Helsinki.
1.7.10 PERIODS SPENT by MEMBERS of the FLAVIANET in OTHER NOD ES/SUBNODES
JanEeg 7 10 (Ljubljana) 26/2-13/3/2008
1.7.11 COURSES/TRAINING ACTIVITIES BY MEMBERS OF THE NETWO RK
in DIFFERENT NODES/SUBNODES

e Talk by J. Eeg in Ljubljana, 5 March 2008hort and long distance strong interaction
effects inB — Dr decays
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1.7.12 ESR hired Octorber 1, 2007- September 30, 2010)

e llaria Jemos, hired for 36 months, started October 1, 206 end of September 2010.

1.7.13 ESR PERSONAL CAREER DEVELOPMENT PLAN

e llaria Jemos, ESR contract, Lund

Brief overview of research project and major accomplishtmerpected:

The planned project is performing a new fit of the Chiral Pdxdtion Theory parameters at
NNLO taking into account the more sophisticated modelsterttigher order low-energy-
constants now available. We will also try to see if we can fimmtemontrivial relations
between observables at NNLO order.

Long-term career objectives (over 5 years):

1.
2.

Goals: PhD degree

Further research activity or other training is neededt@rathese goals: 90 ECTS
credits of advanced courses and 150 ECTS credits of research

Short-term objectives (1-2 years):

1.

Research results

Anticipated publications: None in the first year, then a finsé with a preliminary
new fit.

Anticipated conference, workshop attendance, coursek,/@nseminar presenta-
tions: November meeting in Orsay, Kaon working group meetimJune in Capri
and Benasque Flavianet training school next summer.

Research Skills and techniques: Training in specific measa or technical expertise
etc: Studying Chiral Perturbation Theory and associatelhigues.

Research management: Fellowship or other funding aggjmits planned (indicate
name of award if known; include fellowships with entire fumglperiods, grants writ-
ten/applied for/received, professional society predemtawards or travel awards,
etc.)

Communication skills: Introductory PhD Course whichudes first training on giv-
ing seminars and writing papers.

Other professional training (course work, teachingvig): Statistical mechanics,
electrodynamics.

6. Anticipated networking opportunities : see under point 1

7. Other activities (community, etc) with professionakselnce: visit to Pavia univer-

sity to complete paper based on master thesis.
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1.8

Node No. 8: France (CNRS)

YEAR 1

1.8.1 OFFERED PH. COURSES (LOCALLY)

Several PhD programmes are offered in Orsay, Marseille aadue, in particle and nuclear
physics, either on experimental or on theoretical aspantsng which one can highlight

Quantum Field Theory, second year Masters course (Octi©6-dg0rsay)

Particles and symmetries, second year Masters course G207, Orsay)
Introduction to cosmology, second year Masters course@@dan 07, Orsay)
High-energy astrophysics, second year Masters coursed@dan 07, Orsay)

Weak interaction and unification, second year Masters eqsir 07-Jun 07, Orsay)
Strong interaction, second year Masters course (Mar 00-du@rsay)

Neutrinos, second year Masters course (Mar 07-Jun 07, Drsay

Relativity and gravitation, second year Masters courser @4alJun 07, Orsay)

Relativistic quantum field theory, second year Masterss®(lr. Lellouch, Oct 06-Jan 07,
Marseille)

Advanced quantum field theory, second year Masters courseK(cht, Jan-Mar 07,
Marseille)

The standard model and beyond, second year Masters cour€bddes, Jan-Mar 07,
Marseille)

Advanced quantum mechanics, second year Masters cours8gQan 07, Marseille)
Particle physics, second year Masters course (Oct 06-Javidgeille)

Introduction to astroparticle physics and cosmology, sdogear Masters course (Oct 06-
Jan 07, Marseille)

Experimental particle physics, second year Masters cqueseMar 07, Marseille)
Experimental astroparticle physics, second year Mastense (Jan-Mar 07, Marseille)
General relativity, second year Masters course (Jan-Mavi@rseille)

Geometry and gauge theories, second year Masters counsM@rad7, Marseille)

Observational cosmology, second year Masters courseMaai®-7, Marseille)
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1.8.2 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET

e Non-perturbative methods with LHCb connections, PhD HnesthoolEcole de Gif D.
Becirevic (24-28 Sep 2007, Paris, France)

e The Standard Model and beyond, 1st PhD French-UkrainiaocdcB. Descotes-Genon
(9-14 Jul 2007, Mukachevo, Ukraine)

e Flavour physics, 1st PhD French-Ukrainian school, M.H.®&h9-14 Jul 2007, Mukachevo,
Ukraine)

e Chiral Symmetry Breaking, Ph.D. level, Central Europeahdstin Particle Physics, M.
Knecht (12-20 Sep 2007, Prague, Czech Republic)

1.8.3 COURSES/TRAINING ACTIVITIES BY MEMBERS OF THE NETWOR K
in DIFFERENT NODES/SUBNODES

e D. Becirevit taught courses on quantum field theory dudng week in Ljubljana in May
2006 (node 9)

e 5 PhD students (Emmanuel Chang, Benjamin Haas, Justinan®etfoao Costa, Jaroslav
Trnka) took part in the Xlith Frascati Spring Schdttysics in the LHC er§l4-18 May
2007).

1.8.4 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

¢ lkaros Bigi (Notre-Dame-du-Lac, USA) visited Orsay the \whmonth of July 2007 in or-
der to collaborate with theorists and experimentalistsammikeptonicB — D transitions.
An article summarising the outcome of these discussion®éas submitted?].

e Andreas Nyffeler (Harish-Chandra Research Instituteai#dbad, India) visited Marseille
June 4-9 2007. He gave a seminar on “Little Higgs at the LHGI discussed theoreticla
aspects of the hadronic contribution(ip— 2),,.

1.8.5 ORGANIZED SCHOOLS

Members of the node 8 took part in the organisation of two stshimr PhD students
e 1st French-Ukrainian school (9-14 Jul 2007, Mukachevo gisig)

Flavianet ESR participating: E. Lopez (node 2), Y. AmhidBB8quilleux (node 8)
Flavianet ER patrticipating: None (limited to PhD students)

Flavianet Members participating: A. Stocchi (organisetHMSchune (organiser and lec-
turer), S. Descotes-Genon (lecturer) (node 8)
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Participation of others : 30 ph. d. students, no postdocssciénhtists Coming from:
Germany, Poland, Ukraine, Russia, France, Spain, Roumasiagia

e Central European School in Particle Physics (12-20 Sep,2®@gdue, Czech Republic)

Flavianet ESR participating: M. Kolesar, J. Trnka (node 8)
Flavianet ER patrticipating: None (limited to PhD students)

Flavianet Members participating: K. Kampf (organiser)\dvotny, M. Knecht (lecturer)
(node 8)

Participation of others : 40 ph. d. students, no postdocsiieghsts Coming from:
Germany, Hungary, Poland, Italy, Ukraine, Slovakia, CZeepublic, Spain

1.8.6 GENERAL TRAINING

e English and French language courses provided by CNRS (PasayUniversity Paris-Sud
11 (Oct 06-Jun 07)

e Access to “Formation permanente” courses offered by CNRSay) Marseille)

e Weekly seminars on particle physics from September to Julpisay, Marseille and
Prague

1.8.7 ESR HIRED (Octoberl, 2006.September 30, 2007)
¢ Nils Offen, hired in Orsay 1st August 2007 for 2 years

1.8.8 ESR PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

¢ Nils Offen, Orsay

N. Offen has started his two-year ESR contract in Orsay on¥a1g007. His local advisor
is Dr S. Descotes-Genon, with further local guidance and fiem Drs. D. Becirevi€, O.
Pene and L. Oliver, as well as from postdocs (in particulared Kou) and Ph.D. students
(E. Chang, B. Haas, B. Malaescu). Experimental aspectswiittgphysics will be covered
through discussions with A. Stocchi, M.H. Schune and P. Raud In particular, N. Of-
fen will take part in discussions between theorists and exyatalists that are planned at
the local level concerning the physics case for Super-Bfaeg. If needed, further back-
ground on basic physics can be easily obtained through timses and seminars provided
by the Department of Physics and the laboratories on the gaimipOrsay.

Career Development Plan
The research work of N. Offen inside the Flavianet conceuns giles on the light cone
applied forB-decays at present. The career development plan elaboogteither with his
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local advisor will provide N. Offen tools to tackle furthessues on the non-perturbative
aspects of heavy-quark physics (introduction to latticéhoes, effective theories). More
specific research objectives have also been proposed comgehe properties of light-
cone distribution amplitudes and extensions of sum ruled,ca a longer term properties
of the B, meson.

Training and collaboration

Since he was hired in Aug. 2007, N. Offen has kept a steadyittkhis home institution
(Univ. of Siegen) through several stays, allowing him togmer his collaboration with his
PhD advisor and his collaborators. He has presented hisrdumork onB form factors in
Orsay in May 2007.

Achievements

Although hired very recently, N. Offen has started to getantact with the various mem-

bers of the node, and interact with them both on personal aof@gsional levels. He

has started learning French through courses provided bySC{9Rhours per week). He
has finished a joint project with his collaborators at Unifz.Saegen which is about to be
published, and he is currently working with Dr S. Descotesi@ on one of the research
objectives defined in his CDP.

YEAR 2

1.8.9 OFFERED PH. COURSES (LOCALLY)

Several PhD programmes are offered in Orsay, Marseille aadgue, in particle and nuclear
physics, either on experimental or on theoretical aspanteng which one can highlight

Quantum Field Theory, second year Masters course (Oct@D8cOrsay)

Particles and symmetries, second year Masters course {J&rd08, Orsay)
Introduction to cosmology, second year Masters course@@dan 08, Orsay)
High-energy astrophysics, second year Masters coursed(@g¢an 08, Orsay)

Weak interaction and unification, second year Masters eqiMar 08-Jun 08, Orsay)
Strong interaction, second year Masters course (Mar 083u@rsay)

Neutrinos, second year Masters course (Mar 08-Jun 08, Drsay

Relativity and gravitation, second year Masters course (8aJun 08, Orsay)

Relativistic quantum field theory, second year Masterss®(lr. Lellouch, Oct 07-Jan 08,
Marseille)
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Advanced quantum field theory, second year Masters courske{louch, Jan-Mar 08,
Marseille)

The standard model and beyond, second year Masters coars&l@r 08, Marseille)
Advanced quantum mechanics, second year Masters cours@{&Qan 08, Marseille)
Particle physics, second year Masters course (Oct 07-Javi&@8eille)

Introduction to astroparticle physics and cosmology, sdggear Masters course (Oct 07-
Jan 08, Marseille)

Experimental particle physics, second year Masters cqueseMar 08, Marseille)
Experimental astroparticle physics, second year Mastense (Jan-Mar 08, Marseille)
General relativity, second year Masters course (Jan-Mavidgseille)

Geometry and gauge theories, second year Masters counsM@rad8, Marseille)

Observational cosmology, second year Masters courseMaa®8, Marseille)

1.8.10 OFFERED COURSES at ANY LEVEL of interest for the FLAVI ANET

Hybrid Monte Carlo algorithm for PhD students, Ph. Boucadéeb (December 2007,
Grenoble, France)

Experimental and theoretical particle physics, M1 and M2ses, M.H. Schune (February
2008, Kiev, Ukraine)

Combinations of observables in flavour physics, first Sclod@tatistics, J. Charles (30
Jun-4 Jul 2008, Strasbourg, France)

The Standard Model and beyond, PhD Trans-European SchéfigbfEnergy Physics, S.
Descotes-Genon (3-9 Jul 2008, Buymerovka, Sumy regiorai&y

Flavour physics, PhD Trans-European School of High Enetgsies, M.H. Schune (3-9
Jul 2008, Buymerovka, Sumy region, Ukraine)

1.8.11 COURSES/TRAINING ACTIVITIES BY MEMBERS OF THE NETWO RK

in DIFFERENT NODES/SUBNODES

1 PhD student (Benjamin Haas) and 1 ESR (Niels Offen) toolkip#ne Benasqu8ummer
School on Flavour Physiqd.3-25 July 2008, Benasque, Spain).
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1.8.12 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

e Mikhail Shifman (Univ. of Minnsota, USA) has been staying &T Orsay since Spring
2008 under an International Chair of Research Blaise P@uaich state chair). He gave
an inaugural lecture on superconductivity and quark conferd in June 2008, and he will
give six lectures othe Polyakov model of confinemdot M2 students in October 2008.

e Stephen Sharpe (Univ. of Washington, USA) visited CPT M#esom June 23 to July
22, 2008, as an invited professor of the Université de lalikderanée. He gave three
ninety-minute lectures oApplications of chiral perturbation theory to lattice Qb 13
graduate students and postdoctoral fellows and 17 sdieiftesn France, Germany and

Spain.

e Rahul Sinha (Chennai, India) will visit CPT Marseille frorhs® August to September 2nd
2008, for collaboration and a seminar.

1.8.13 ORGANIZED SCHOOLS
Members of the node 8 took part in the organisation of threeals for PhD students
e Block course on Lattice Simulations of Quantum Fields (26dWalst April 2008, Orsay)
Flavianet Members participating: D. Becirevic (organjs& Boucaud (lecturer) (node

8), V. Lubicz (node 5),

Participation : 20 ph. d. students, 3 postdocs, 10 scientist
Coming from: Germany, France, USA, UK.

e First School of Statistics, (30 June-4 July 2008, Stragipdenance)

Flavianet Members participating: O. Leroy (organiserf;larles (lecturer) (node 8),

Participation : 65 PhD students, 15 scientists
Coming from: mainly France, USA and CERN.

e Trans-European School on High-Energy Physics (3-9 Jul2BO@ymerovka, Sumy re-
gion, Ukraine)

Flavianet Members participating: A. Stocchi (organiseftdMSchune (organiser and lec-
turer), S. Descotes-Genon (lecturer) (node 8)

Participation : 40 ph. d. students, no postdocs, 10 sctentis
Coming from: Poland, Ukraine, Russia, Roumania, Hungasanée.
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1.8.14 GENERAL TRAINING

e English and French language courses provided by CNRS (PasayUniversity Paris-Sud
11 (Oct 07-Jun 08)

e Access to “Formation permanente” courses offered by CNRSay) Marseille)

e Weekly seminars on particle physics from September to Julpisay, Marseille and
Prague

e Monthly seminars among PhD students from September to d@ysay, Marseille.

1.8.15 ESR HIRED (Octoberl, 2007.September 30, 2008)
¢ Nils Offen, hired in Orsay, started his contract 1st Aug@fi2for 2 years.

1.8.16 ESR already selected and committed
(contract to start next year)

e Pablo Roig, hired in Orsay, will start 1st October 2009 forehry

1.8.17 ER already selected and committed
(contract to start next year)

e Alberto Ramos, hired in Marseille, will start 1st OctobeO8Gor 2 years.

1.8.18 ESR PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

¢ Nils Offen, Orsay

N. Offen has started his two-year ESR contract in Orsay on¥s1g@007. His local advisor
is Dr S. Descotes-Genon, with further local guidance ang freim Drs. D. Becirevic,
O. Péne, L. Oliver and E. Kou, as well as from Ph.D. studeBtsOhang, B. Haas, B.
Malaescu). Experimental aspects of flavour physics areredw@irough discussions with
A. Stocchi, M.H. Schune, P. Roudeau, Y. Ahmis (LAL Orsay).adsember of the particle
physics group of LPT Orsay, Nils Offen has the opportunityake part in the regular
discussions between theorists and experimentalists dDrday campus. If needed, further
background on basic physics can be easily obtained througltdurses and seminars
provided by the Department of Physics and the laboratondb® campus of Orsay.

Career Development Plan

The research work of N. Offen inside the Flavianet conceuns giles on the light cone
applied for B-decays at present. The career development plan has bdmvatéd to-
gether with his local advisor to provide N. Offen tools tokigcfurther issues on the
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non-perturbative aspects of heavy-quark physics (intthdn to lattice methods, effec-
tive theories) and to give him an introduction to experinaéigsues in flavour physics.

Currently N. Offen is working on two projects. The first prcfj¢with S. Descotes-Genon)
concerns the renormalization of leading light-cone distiion amplitudes of the B-meson
once higher Fock states are taken into account. The secofecp(with D. Becirevic)
consists in reassessing the use of QCD sum rules within #meefivork of heavy quark
effective theory (HQET). Both projects cover issues of th&oal as well as phenomeno-
logical interests and provide N. Offen the opportunity tarfemethods used to tackle a
wide variety of problems in Heavy-Flavour Physics. N. Off#ans also to start another
project with his home institution in autumn 2008, which deaith the use of light-cone
sum rules in the sector of the charm quark.

Training and collaboration

Since he was hired in August 2007, N. Offen has kept a stea#tywlith his home insti-
tution (Univ. of Siegen) through several stays, allowingnho finish a project olB — 7
form factors and to prepare a new project/on— 7 andD — K form factors in collabora-
tion with Dr. A. Khodjamirian. He presented his results & BuroFlavour 07 conference
(Orsay, Nov 2007) under the tité,, and B — 7 form factors from QCD sum rules revis-
ited. He has been invited to give a talk at the international wiookson the CKM matrix
in Rome in Sep. 2008 concerning theoretical uncertainfi€@D sum-rule calculations.

Atthe local level, in addition to collaborating with Drs. [Bescotes-Genon and D. BecCirevic,
N. Offen participated at the local seminars in particle ptg/sand he gave two lectures on
flavour physics and QCD sum rules for PhD students. At thei&tet school on Flavour
Physics (July 2008, Benasque), he will give tutorials fobRiudents.

Achievements

Besides learning the basics of French via courses provigl@NRS, N. Offen has finished

a project under the titleight-cone sum rules foB — = form factors revisitedDuplan-

cic et al., JHEP 0804:014,2008]. He has completed his Ph&)gBeZerfallsformfaktoren

aus QCD-Summenrege{m German) which he defended successfully Jan 25 2008 at the
University of Siegen. He is currently working on two progetith Drs. S. Descotes-
Genon and D. Becirevit concerning the research objextiedined in his CDP, together
with further projects in collaboration with his home inatibn.

1.9 Node No. 9: Switzerland (Universi&t Bern (UBERN))

YEAR 1

1.9.1 OFFERED PH. COURSES (LOCALLY)

e At the University of Bern we offer a series of “Special topaucses” with about 12 hours
of lectures over four weeks for PhD students. During the exwad year 2006/07 we had:
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“Introduction to dispersion relations”, Jurg Gasser (Ber
“The minimal supersymmetric standard model” ChristophaitB (Bern)

“The standard model”, Massimo Passera (Padua)
e At the University of Zurich:

“Flavour Physics (theoretical and experimental aspecibias Hurth (CERN-Zurich)
and Urs Langenegger (ETH-PSI)

1.9.2 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET

e The Universities of Bern, Lausanne and Zurich offer a widgeaof physics courses at the
Master level, like Quantum field theory, | and II, and Intratan to experimental particle
physics.

1.9.3 GENERAL TRAINING

e The University of Berne, Lausanne and Zurich have a wide offtanguage courses, like
German for foreigners at various levels and Scientific wgiih English.

e Moreover they offer courses about different aspects of m@ment for people working in
the academic/scientific world.

1.9.4 ESR HIRED (Octoberl, 2006—September 30, 2007)
e Emilie Passemar, hired in Bern on July 1, 2007; ESR, 2 yearsatt

1.9.5 ESR PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

e E. Passemar, ESR contract, Bern

Emilie Passemar has started her two year ESR contract in &eduly 1, 2007. Lo-
cal advisor is Gilberto Colangelo. In addition, she is adféiguidance by other senior
members of the node, like J. Gasser, H. Leutwyler and C. Somthlifferent aspects
related to her PhD work. At the University of Bern she canrattgraduate courses
on various topic of interest and also language courses (&elnd scientific English).
Career Development Plan

E. Passemar will finish her PhD in the coming months. Aftedsahe will extend her re-
search activity in other directions, in particular in sesliof effects of supersymmetric
particles in flavour physics at low energy and their conmecto collider physics. In ad-
dition we plan to study radiative corrections in low energygionic processes. For both
research directions she can find the necessary expertaéyldearticular attention will be
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givento giving E. Passemar the opportunity to present Heeaements locally, in network
meetings and at international conferences.

Training and collaboration

At the University of Bern E. Passemar can attend graduatesesun particle physics on
various topic of interest and also language courses (Geandrscientific English). In
July she attended a school on Supersymmetry at the UniyefsKarlsruhe, just before
the International conference on Supersymmetry. She istdsting an active collaboration
with various members of the Institute for theoretical pbgsiWe have invited two exper-
imentalists to Bern to give seminars on thgs decay which is the subject of the PhD of
E. Passemar.

Achievements
Since E. Passemar has arrived in Bern she has completed jpeewith her advisor in Or-
say and other collaborators also belonging to the network.

YEAR 2

1.9.6 OFFERED PH. COURSES (LOCALLY)

e At the University of Bern we offer a series of “Special topaucses” with about 12 hours
of lectures over four weeks for PhD students. During the exad year 2007/08 we had:

“Particle physics of the early universe”, Uwe-Jens Wieser(B
“Introduction to grand unified theories” Christopher Sn{iern)

“The standard model”, Christoph Greub (Bern)
e At the University of Zurich:

“Effective Field Theories”, Tobias Hurth (CERN-Zurich)

“Flavour Physics: Theory and Experiment” , Tobias Hurth RNeZurich)

1.9.7 OFFERED COURSES at ANY LEVEL of interest for the FLAVIA NET

e The Universities of Bern, Lausanne and Zurich offer a widgeaof physics courses at the
Master level, like Quantum field theory, | and II, and Intratan to experimental particle
physics.
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1.9.8 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

e M. Sainio, Institut fUr theoretische Physik, Universitielsinki, Helsinki, Finland, 28.2.08

A. Rusetsky, Institut fur theoretische Physik, UnivetsiBonn, Germany, 31.7.-11.8.07,
14.-19.9.07, 9.-14.4.08, 30.6.08

A. Nyffeler, Harish-Chandra Research Institute, Allahldbadia, 30.5.08, 5.5.08, 23.6.-
4.7.08

L. Nemenov, CERN, Geneva, Switzerland, 16.4.08

B. Joffe, Institute for theoretical Physics (ITEP), MoskRuissia, 20.-24.8.07

A. Hasenfratz, Dept. of Theoretical Physics, UniversityCallorado, Boulder, USA, 13.-
16.5.08

S. Gevorkyan, CERN, Geneva, Switzerland, 10.-11.4.08

T. Ewerth, Istituto Nazionale di Fisica Nucleare, Torintgly, 23.10.07, 14.-16.11.07,
13.6.08

A. Bernstein, MIT, Cambridge, USA, 29.-30.5.08

H. Asatrian, Physics Institute, Yerevan, Armenia, 1313.12.07, 2.6.-4.7.08

A. Alok, Tata Institute of Fundamental Research, Mumbagtidn5.-8.6.08

1.9.9 GENERAL TRAINING

e The University of Berne, Lausanne and Zurich have a wide offtanguage courses, like
German for foreigners at various levels and Scientific wgiih English.

e Moreover they offer courses about different aspects of mamant for people working in
the academic/scientific world.

1.9.10 ESR HIRED (Octoberl, 2007-September 30, 2008)

e Simone Bifani, hired in Bern on January 1, 2008; ESR, 2 yeamn$ract
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1.9.11 ESR PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

e S. Bifani, ESR contract, Bern

Simone Bifani has started his two year ESR contract in Berdasmuary 1, 2008. He is
stationed at CERN (European Organization for Nuclear Rebgavere the local advisor
is Augusto Ceccucci. Simone is integrated in the researtitees of the CERN group

lead by Augusto Ceccucci and collaborates to the physidgsia®f the data collected by
the CERN NA48/2 and NA62 kaon experiments. Simone can iotena daily basis with

several other outstanding particle physicists includinggLDi Lella and Heinrich Wahl.

For the more technical parts of his work, he can count on tippat of world-leading

CERN experts.

At CERN Simone can attend Academic Lectures of broad intenmes excellent seminar
series in particle physics and phenomenology. His comgugkills can profit from the
presence at CERN of leading specialists and outstandingeting facilities.

Career Development Plan

Simone Bifani has defended his doctoral thesis on March @832He has now started to
analyze the data collected in 2007 by the NA62 Collaboratlarticular interest will be
devoted to the study of the radiativé™ — e~y decays. He will also continue to study
the requirements for the beam spectrometer (“gigatratkeduired to address very rare
kaon decays at the CERN SPS. These topics allow Simone tosigiicant visibility
and personal impact on the experiment.

Simone Bifani will be given ample opportunity to present\wisrk to the whole Collabo-
ration and to contribute in network meetings and at inteonal conferences.

Training and collaboration

In June 2008, Bifani attended the PASCOS Conference in Wat@dntario) where he had
the opportunity to present the results of his doctoral the$hese results are soon to be
published on a refereed journal.

e E. Passemar, ESR contract, Bern
During her first year as ESR in Bern, Emilie Passemar has wlarkehis PhD thesis, has
given important contributions to the Kaon Working groupddras reported on the activity
of this working group at the BEACHO08 Conference in South Gasoin June 2008), and
has started a new project in collaboration with G. Colangel Stefan Lanz on the disper-
sive treatment ofy — 3. She has had regular discussions and exchanges also wéth oth
senior members of the node, like J. Gasser, H. Leutwyler ai8htith on different aspects
related to her PhD work. At the University of Bern she hasratéel graduate courses on
“Particle physics of the early universe” and on “Grand uxlifieeories”. She has had Ger-
man courses for beginneiGareer Development Plan
E. Passemar will finish her PhD in the coming months. Aftedseashe will intensify her
work onn — 37 and have a chance to start new projects. As already durinyédas,
E. Passemar will be given the opportunity to present hereaehients locally, in network
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meetings and at international conferences.

Training and collaboration

At the University of Bern E. Passemar can attend graduatesesun particle physics on
various topic of interest and also language courses (Geandrscientific English). We
had planned her participation to the Flavianet Summer dahrodlavour physics in Be-
nasque (which she unfortunately had to cancel in order tqoteten her PhD thesis within
the deadline, which was just after the school).

Achievements

E. Passemar has completed two new papers during last yeanittmher advisor in Orsay
and other collaborators also belonging to the network, &edother with the Flavianet
working group on Kaon decays. The results of this workingugrbave been used by the
Particle Data Group.

1.10 Node No. 10: Austria (Universiat Wien)

YEAR 1

1.10.1 OFFERED PH. COURSES (LOCALLY)

This node offers a complete programme of PhD courses in &lsfief theoretical and experi-
mental physics. The most relevant ones for th@wa nettopics are:

Seminar on Particle Physics, winter term 2006/2007, suntener 2007
Privatissimum for PhD students of theoretical physics tariterm 2006/2007

Seminar on Noncommutative Quantum Field Theory, wintent2006/2007

1.10.2 OFFERED COURSES at ANY LEVEL of interest for the FLAVI ANET

Course and Exercises: Particle Physics 1, winter term 2006/

Course and Exercises: Particle Physics 2, summer term 2007

Course: Quantum Field Theory and Noncommutative Geonmgingmer term 2007
Course: Tensors, Spinors, Twistors and all that, winten t2006/2007

Course: Entanglement, Decoherence and Geometry of QuaBystems, winter term
2006/2007

Course: Physics with Differential Forms, summer term 2007
Course: Quantum Information, Entanglement and Geometmnser term 2007

3rd Vienna Central European Seminar on Particle Physic€did 1-3 December 2006
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1.10.3 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

e Wolfgang Hollik (MPI Munich) October - December 2006

1.10.4 GENERAL TRAINING
e Practical Course: Computers in Theoretical Physics 1,exietrm 2006/2007

e Practical Course: Computers in Theoretical Physics 2, seintenm 2007

1.10.5 ESR already selected and committed
(their contract will start next year)

e Martin Zdrahal, January 2008 — December 2009

Year 2

1.10.6 OFFERED PH. COURSES (LOCALLY)

This node offers a complete programme of PhD courses in &isfief theoretical and experi-
mental physics. The most relevant ones for thewfa nettopics are:

e Seminar: Particle Physics, winter term 2007/2008, sumerer 2008
e Lectures on Neutrino Physics, winter term 2007/2008
e Seminar: Noncommutative Quantum Field Theory, winter t26@7/2008

e Seminar: Noncommutative Geometry and Strings, summer 2608

1.10.7 OFFERED COURSES at ANY LEVEL of interest for the FLAVI ANET
e Course: Electroweak Physics at the LHC, winter term 20007820

e Seminar: Electroweak Symmetry Breaking (Higgs Mechanisemnmer term 2008
e Course and Exercises: Particle Physics 1, winter term 2008
e Course and Exercises: Particle Physics 2, summer term 2008

e Course: Lie-groups and Lie-algebras for Physicists, sunenm 2008

e Course: Special Relativity 2 (Representation Theory otttz and Poincare Group), sum-

mer term 2008

e Course: Relativity 3 (Gravitation and Quantum Theory), tefrierm 2007/2008
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e Course: Relativity and Cosmology 2, summer term 2008

e 4th Vienna Central European Seminar on Particle Physics@ftl (Commutative and
Noncommutative Quantum Fields), November 30 - Decembed@7 2

1.10.8 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

e Stefan Dittmaier (MPI Munich), winter term 2007/2008

e Alexei Yu. Smirnov (ICTP Trieste), October 2007

1.10.9 GENERAL TRAINING

e Language Courses: German
e Practical Course: Computers in Theoretical Physics, wieten 2007/2008

e Practical Course: Scientific Computing, summer term 2007

1.10.10 ESR
e Martin Zdrahal, January 2008 — December 2009

1.10.11 ESR PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

e Martin Zdr ahal, ESR contract, Vienna
Martin Zdrahal has started his two-year ESR contract onaigmnl, 2008. His local advisor
is Helmut Neufeld with additional local guidance by Gerh&ker.

Career Development Plan

Martin Zdrahal is presently finishing the work on his doeldhesis which he had started
in Prague under the supervision of J. Novotny. He is workinghe dispersive approach
to chiral perturbation theory. In collaboration with K. KamM. Knecht and J. Novotny
he is applying this method to the treatment of cusp effect& in~ 37 decays. After
completion of his PhD he will extend his research activitpiher directions, in particular
in studies of electromagnetic effects in chiral pertudmatineory and the determination
of low-energy constants with larg®¥; methods. For both research directions he finds the
necessary local expertise. He will be able to present thdtsesf his research in local
seminars, in network meetings and at international contere.

Training and collaboration

At the University of Vienna he can attend graduate courseganious topics of interest,
seminars, informal discussions of the members of the pamicysics group and German
courses. He finds the opportunity for research collabanatioside and outside this node.
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At present, he is involved in an active collaboration witiNdvotny (node 8), M. Knecht
(node 8) and K. Kampf (presently at Paul Scherrer InstiMlégen, Switzerland).

Achievements

Since Martin Zdrahal has arrived in Vienna he has completexlpaper with his advisor
in Prague. He has presented the current status of his work onr 37 decays at the
FLAVIA net Kaon Workshop in Capri and at the local particle physics samin Vienna.
He has attended the QCD 08 conference in Montpellier givingdiso the opportunity to
establish valuable contacts with experimentalists waykinkaon physics. His visit of the
FLAvIA netgroup in Marseille allowed him fruitful scientific discuesis on thexX’ — 37
research project. Martin Zdrahal was actively partidipgin the local seminar on “Elec-
troweak Symmetry Breaking” giving a talk on “Extensions bétStandard Model with
Extra Dimensions”. Finally, he has also passed the final exfams German course (level
B1) at the University of Vienna with excellent grades.

1.11 Node No. 11: Germany North ((DESY, Zeuthen)

The Universities of Berlin (Humboldt), Bonn, Mainz and Mier offer a complete programme
of Ph.D courses in theoretical and experimental particlgsjals including nuclear physics at
Bonn and Mainz. We list here courses which are particulalguant for FLAVIAnet.

YEAR 1

1.11.1 OFFERED PH. COURSES (LOCALLY)

e Ph. D. Tutorial on Conformal invariant quantum field thedrerlin, October 2006-
February 2007

e Ph. D. Tutorial on Schibdinger functional and chiral lattice fermidnBerlin, April-July
2007

e Ph. D. Course onQuantum ChromodynamitaMunster, April - July 2007.

e Ph. D. Course onlhtroduction to the Standard Model of Elementary Particleedry,
Munster, October 2006 - February 2007.

e Ph. D. Tutorial on Effective field theories and lattice QC[Mainz, April - July 2007

1.11.2 OFFERED COURSES at ANY LEVEL of interest for the FLAVI ANET
e Course on "Lattice QCD and effective field theories”, Bonr§\8006/07, SS 2007

e Course on Quantum field theory’] Berlin, October 2006-February 2007

e Course on Introduction to the standard modeBerlin, October 2006-February 2007
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e Course on Quantum field theory 1] Berlin, April-July 2007
e Course on Functional integration and lattice field thedryBerlin, April-July 2007
e “Lectures on Lattice Field Thedty26 March - 1 April, 2007, Florianopolis, Brazil

e “Lectures on Lattice Field ThedtyMinischool on Lattice QCD, April 16-20 2007, Tian-
Jin, China

e Course on Introduction to lattice QCD, within the INT Summer School onlattice QCD
and its application Seattle, August 2007

1.11.3 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

e Herbert Neuberger, Rutgers University, USA, visiting Bedul 2006 — Dec 2006 and Jun
2007 — Jul 2007

e R.P. Springer, Duke University, USA, visiting Bonn 26.0B8:09.09.07
e B.L. loffe, ITEP Moscow, Ru, visiting Bonn 15.05.07-31.03.
e D. Lee, Raleigh, NC, USA, visiting Bonn 03.07.07-05.08.07

1.11.4 ORGANIZED SCHOOLS

e 24th Students’ Workshop on Electromagnetic Interacti@usen (Saar), 9-14 September
2007

e INT Summerschool "Lattice QCD and its applications”, Aug&sAug. 28, 2007, Seattle,
USA
Participation of 40 students.

e Workshop on Lattice QCD, Chiral Perturbation Theory and fdadPhenomenology ,
Trento, Italy, 2-6 October 2006
36 Participants

1.11.5 GENERAL TRAINING
e Computational Physics (Programming in matlab), BerlintiApuly 2007

e German for foreigners, DESY, October 2006 - July 2007
e English Conversation, DESY, October 2006 - July 2007

e Guidance in Scientific Research in Quantum field theory aedthEhtary Particle Physics,
Munster, October 2006 - July 2007
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1.11.6 PERIODS SPENT my MEMBERS of the FLAVIANET
in OTHER NODES/SUBNODES

e 29/5/07 — 31/5/07 Training on HQET by Rainer Sommer at Togsta, Rome (Node 5)
YEAR 2

1.11.7 OFFERED PH. COURSES (LOCALLY)
e Ph. D. course + exercises: Quantum Field theory | in SS 2008
e Ph. D. course + exercises: Theoretical Hadron Physics in 003/P8

e Ph. D. Tutorial on Algorithms for dynamical fermions in lattice QCBerlin, October
2007 - February 2008

e Ph. D. Tutorial on Extra dimensionsBerlin, April 2008 - July 2008

e Ph. D. Course onQuantum Field Theory and Quantum Chromodynaiis4inster,
April - July 2008

e Ph. D and Research Seminar dpdantum Field Theoty Miinster, October 2007 - Febru-
ary 2008 and April - July 2008

e Ph. D. and Student Tutorial oTheoretical Nuclear and Particle Physi¢cdunster, Oc-
tober 2007 - February 2008 and April - July 2008
1.11.8 OFFERED COURSES at ANY LEVEL of interest for the FLAVI ANET
e Lecture + exercises: Quantim Field theory Il in WS 2007/08
e Seminar “Hadron physics with antiprotons,” WS 2007/08
e Course on Introduction to the standard modeBerlin, October 2007 - February 2008
e Course on Quantum field theory’IBerlin, October 2007 - February 2008
e Course on Physics at LHCBerlin, October 2007 - February 2008
e Course on Quantum field theory 1IBerlin, April 2008 - July 2008
e Course on Flavour physicsBerlin, April 2008 - July 2008

e Course on Introduction to the Standard Model of Elementary Partickee®dry’, Minster,
October 2007 - February 2008

e Student Seminar onPath Integrals in Quantum Mechanics and Field ThépMunster,
October 2007 - February 2008

e Student Seminar orParticles and Fields: Symmetries and Conservation Lalsinster,
April - July 2008
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1.11.9 VISIT of SENIOR SCIENTISTS
from OUTSIDE the NETWORK

e J. Myers, Washington University St. Louis, visiting Mues09/12/07 - 11/12/07
¢ |. Montvay, visiting Munster in April 2008
e F. Bruckmann, University of Regensburg, visiting Miins¢f06/08 - 26/06/08

1.11.10 ORGANIZED SCHOOLS

e Workshop on Perspectives and Challenges for Full QCD Lattice Calcwaa$i, Trento,
Italy, 05 - 09 May 2008, 50 Participants, organized by F. R, L. Scorzato and U.
Wenger

1.11.11 PERIODS SPENT BY MEMBERS OF THE FLAVIANET
IN OTHER NODES/SUBNODES

e 28/11/07 - 29/11/07 Training on twisted mass QCD by GernahMér at University of
Mainz

e 22/01/08 - 23/01/08 Training on one-flavour lattice QCD byié&co Farchioni at DESY,
Zeuthen

e 13/02/08 - 15/02/08 Training on charm physics by Jochengédeit University of Mainz
e 02/04/08 - 04/04/08 Training on HQET by Jochen Heitger atVigata, Rome (Node 5)
e 18/06/08 - 20/06/08 Training on HQET by Jochen Heitger at BERuthen

1.11.12 ESRHIRED
e Francesco Virotta, hired in DESY in April 2008, ESR 21 montbatract

e Michael Donnellan, hired in DESY in July 2008, ESR 27 monthistcact

1.11.13 ESR PERSONAL CAREER DEVELOPMENT PLAN
TUTORING, ADVISING, OPPORTUNITIES

e Francesco Virotta

Francesco Virotta has a background as a theoretical peysi@rking in his Diplom thesis
on classical quantum field theory out of equilibrium. The ralleplan for his career is
to learn the physics of heavy quarks in the Standard Modelimrmhrticular the non-
perturbative dynamics of strong interactions of thesekpiafie will work on a PHD thesis
dealing with the development of algorithms as well as thppliaation in the numerical
simulations of these quarks.
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Under the supervision of Rainer Sommer, and in the first twathng he will study
lattice gauge theory starting with text books. Recent mg\agticles on the simulation
of dynamical fermions such as the one by A. Kennedy will belist. In months 3-
4, the literature on domain decomposition and multi-madees®s in lattice QCD will
be critically reviewed. Out of these studies a practicabatgm for adding mass-non-
degenerate quarks to the known 2-flavor algorithm based amatlodecomposition by
Martin Luscher will be developed in months 5-6. Its implertation into the public domain
code http:/ /1 uscher.web. cern. ch/l uscher/ DD HMC/ i ndex. ht m ] will
be planned in month 7 and carried out in months 8-12.

Months 13-21 are reserved for a study and tuning of the dlgarc parameters in simula-
tions of QCD with one flavour of a large quark mass as well as@@vith 2 light flavours
and 1 heavier one. In parallel to this and in collaboratiothwiher members of the node
cutoff effects of heavy quarks will be studied in perturbattheory in order to understand
how small the lattice spacing has to be in order to allow foreaningful simulation of a
dynamical charm quark.

The FLAVIAnet contract of Francesco Virotta will end afteonth 21 and he will finish his
PHD work with a grant by the German DFG. Depending on the oué&of the previous
studies the effects of a heavy quark on the running of thengtomupling constant or on
Heavy Quark Effective Theory matrix elements will then besistigated numerically.

In parallel to this research plan, Francesco Virotta wiitlasses on the Standard Model,
lattice gauge theory, Gravity and others at the Humboldvkhsity and participate in all
activities of the planned Graduierten Kolleg. He will taleran the FLAVIAnet meetings,
the FLAVIAnet schools and when apropriate will visit oth@des, in particular the Swiss
node (CERN) to get training on dynamical fermion algorithms

It is planned to finish the PHD in February 2011.

e Michael Donnellan

Michael Donnellan has a background as a theoretical ptsgsworking on his PHD thesis
on meson dstribution amplitudes as well as non-perturbaéiormalization in the MOM
scheme.

In Zeuthen he will finish his PHD thesis. He will then continuerking on meson distri-
bution amplitudes and learn about the non-perturbativerrealization in the Schrodinger
functional scheme for which there are top experts at noden@ey North of the network.

He will get training in the non-perturbative treatment of HQ which was developed in
the node Germany North. Depending on the progress achiexedamd at other places,
he may enter a project on the semileptonic decay® of~ = (v for the precision ex-
traction ofV,, or B — D [ v for the precision extraction d¥_,. In these projects the
non-perturbative treatment of HQET will be essential. Agggions will initially be for
the quenched approximation, but together with other mesbgthe node, in particular
calculations with two quark flavours are being carried out.
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Furthermore, F. Virotta, another ESR fellow, will develapagorithm and code for sim-
ulations of QCD with one flavour of a large quark mass as welha3CD with 2 light
flavours and 1 heavier one. Michael Donnellan will aquirewdealge on these techniques
as well.

In parallel to this research plan, Michael Donnellan wilktpapate in special courses at
the Humboldt University and participate in activities oétplanned Graduierten Kolleg.
He will take part in the FLAVIAnet meetings, the FLAVIAnettsools and when apropriate
will visit other nodes as well as Miunster and Mainz whichdogj to the node Germany
North.

Michael Donnellan will take German classes here at DESY tthé&r come to a profes-
sional level in German.

By the time he finishes his contract in 2010 he will have agukeowledge in a broad
range of aspects of lattice gauge theory. He will thus gualsf an experienced postdoc in
the field.

2 Conclusions

The H.AVIA net network offers a first level training in Flavor Physics, theand experiments,
and all boundary research fields, to all the ESR and ER rectaind to all the EAvIA netyoung
researchers. The network constitutes a very lively, cgtédge scientific framework offering
countless concrete and well structured opportunitiesteract with the best European and In-
ternational experts in this research field. This networkii®atstanding reference point for the
scientific research in Europe in the Flavor Physics field anthie training of the next generation
of scientists. All the complementary aspects of the trgjriave been taken into account and an
appropriate career and development path has been estabimheach researcher. We are fully
aware of the importance of training young scientists thatstand out both for their scientific
competence, their unlimited creativity and capability xplere nature, their passion to commu-
nicate the wonder and the impact of the human scientific adverand their mastering of all
the societal processes related to science. It is no doubtRhavIA netis contributing and will
contribute in the best way to producing high level scieatistiintaining an European leadership
in Particle Physics. On the other hand it is important thabfe focuses in continuing to create
appropriate opportunities for the next generation of 4@&s) besides those offered at the level
of the network.



