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NEUTRINO COSMOLOGY
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Leptogenesis

Hirschetal ..
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Hirsch, Joshipura, Pastor Porod*, Rius,
Valle,

+ BazocchiKanelo, Lattanzi, Tomas

+ Aristizabal, Esteban, Franca, Pinto,
Villanova-del-Moral...

+ miembrosexternos

aceleradoees:LHC, ILC, ...
hibridos, K2K, MINOS, NuFact...

varios telescopios:

—~
>
(D)
=
~
/\G’
L
Vv

gammaé& neutrino

underground/water/ice+surface

ILIAS/N6 WG1 Meeting (April, 2006)
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Invisibly decayingHiggs boson

Neutrinomassgeneratiormay affect the basicstructure

of the electraveaksymmetrybreakingsectorwhenneutrinosggetmassata

low massscale. Bazzocchi J.V., Hirsch et al
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not allowed notallowed
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<s>=800H5eWL <s>=1000HzeVL

100

not allowed notallowed
0.40.50.60.70.80.9 0.40.50.60.70.80.9
cosa coxa
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COMPHYS

Navarro, Ros+ miembrosexternos

nuclearespons@ndneutrinomeanfree path Skyrmeinteractionfor symmetric

nucleamatterandpureneutronmatter Numericalresultsfor neutronmatter Effects

of spin-orbitinteractionremainsmall,evenat momentuntransfernargerthanthe
FermimomentumTheneutrinomeanfree pathsaremaiginally affected
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FMME

We considerthe possibility of looking for CP- Bernabéu, Bordes, Botellay, Barenboim,
mixing effectsin two-Higgs doubletmodels(and Hernandez, Papavassiliou, Penarrocha,
particularlyin theMSSM) by studyingthelinesha- Sanchis-LozanoYidal, Vives + postdocs
peof theCP-even(H ) andCP-odd(A) neutralsca- & becarios

lars.In mostcasedd andA comequitedegenerate
in massandtheirs-channeproductionwouldlead
to nearlyoverlappingresonancesCP-violatingef-
fectsmay connectthesetwo Higgs bosonsgiving
origin to one-loopparticle mixing, which, dueto
their massproximity, canbe resonantlyenhanced.
The correspondingransition amplitude contains
thenCP-ezenandCP-oddcomponentshesideghe
signalof intereferencdetweerbothamplitudes|eadingto a CP-oddasymmetrywe proposdo look for the
mixing probabilityitself, a quantitywhich, althoughCP-esen,canoriginateonly from a CP-oddamplitude.
We shaw that,in generaltheeffect of sucha mixing probability cannotbe mimickedby (or bere-absorbed
into) asimplerede nition of theH andA masse# thecontext of a CP-conservingnodel.Speci cally, the
effectsof the CP-mixingaresuchthat, eitherthe mass-splittingpf theH andA bosonscannotbe accoun-
tedfor in the absencef CP-mixing,and/orthe detailedenegy dependencef the producedineshapes
clearlydifferentfrom theoneobtainedoy rede ningthemasseshut notallowing ary mixing. Thisanalysis
suggestshatthe detailedstudyof the lineshapeof this Higgs systemmay provide valuableinformationon
the CP natureof theunderlyingtheory




FMME
SEWEVdslell QCD chiralsumruleSESEl B ordes Dominguez PenarrochaSchilcher

reanalyzedn view of the new andcom-
pleteanalysisof the ALEPH experimen-
tal dataon thedifferencebetweenvector
andaxial-vectorcorrelatorgV-A). Ordi-
nary ®nite enegy sumrules(FESR)ex-
hibit poor saturationup to enegies be-
low the tau-leptonmass.A remarkable
improvementis achiased by introducing
pinched,aswell asminimizing polyno-
mial integral kernels.Both methodsare

usedo determinghedimensiord=6and
d=8 vacuumcondensatem the OperatorProductExpansionwith theresults:Og =

(0;00226 0;00055)Ge\?, andOg = (0;0053 0;0033)Ge\? from pinched
FESR,and compatiblevaluesfrom the minimizing polynomial FESR.Somehigher
dimensionatondensatearealsodeterminedalthoughwe agueagainstextendingthe
analysidbeyonddimensiond = 8. Thevalueof the®nite remaindeof the (V-A) corre-
lator atzeromomentumis alsoredetermined:(0) = 4Lq9 = 0;02579 0;00023
The stability andprecisionof the predictionsaresigni®cantlyimproved comparedo
earliercalculationausingthe old ALEPH data.Finally, therole andlimits of applica-
bility of the OPEIn this channehlreclari®ed.




“Lattice group'

pion massesnddecayconstantrom
thelattice Gimenez Perez Santama-
ria, Vidal, D. Palao+ external

anotheresearchopicwas
radiatve majorananeutrinomasses

SantamariaVYidal, Oliver, Palao .
t to 5 points

t to 4 points

0.012




HADMOD GonzéalezNogueraVento+ becarios

B Glueballenhancemertiy color de-con®nementligh enegy heavry ion
collisionsleadto the formationof a strongcouplingde-con®neghase
In whichthelightestglueballsarenumerousandstable

m,(T)/m,(0)

B baryondynamics




MATHEPTH
Azc rraga, Bandos,Isidro, Sorokin,Miquel, Pi-

con,Varela

teoriade supercuerdas/teorid, solucionessu-
persimeétricasde la supegravedad, correspon-
denciaAdS/CFT solucionesde la supegrave-
dadde tipo preonico,propuesto®n Valenciaen
2001, estructuraespacio-temporalelascuerdas
twistorialespropuestapor Witten paraunades-
cripcionalternatva delos diagramaslela teoria
decamposiegauge aspectosnatem ticosdelas

teoriascu nticasy dela propiacuantizacion

adem sde pubs, preprints,ponenciasel grupo

obtuwo importantedogrosdivulgativos conun premiadadlibro sobrela viday
el Iegado de EinsteiIneEC RTN Constituentsfundamentaforcesand symmetriesf the universe,
MRTN-CT-2004-005104



MATHEPTH PUBS

B |.A. Bandos,J.A.deAzc rragaandO. Varela,On theabsencef BPSpreonicsolutionsin 1A and
lIB supegravities, JHEP0609,009 (2006)[arXiv:hep-th/0607060].

B J.P GauntlettE. O ColgainandO. Varela,Propertief someconformal eld theorieswith
M-theoryduals,[arXiv:hep-th/0611219].

B | A BandosJ.A.deAzc rragaandC. Miquel-Espaga, Superspacérmulationsof the
(supentwistoistring, JHEP0607,005(2006)[arXiv:hep-th/0604037]

B E.Bergshoef, R. Kallosh,A.-K. Kashani-PogrD. Sorokin,A. TomasielloThe Dirac Operatoron
Braneswith FluxesandSuperPotentialGenerationin: Proceedingsf the InternationaMorkshop
on"SUPERSYMMETRIESAND QUANTUM SYMMETRIES", EditorsE.A. lvanoy, B.M.
Zupnik, Dubna,2006,p.p.17-25.

B |. BandosandD. Sorokin,Aspectsof D-branedynamicsin supegravity backgroundsvith ux es,
kappa-symmetrgndequationf motion.lIB, Nucl. Phys.B759,399(2006)
[arXiv:hep-th/0607163].

B J.M. Isidro, Dirac bracletsfrom magnetidbackgroundsarXiv:hep-th/0611026.

B J.M.IsidroandM.A. a.de GossonA gaugetheoryof quantummechanics,
arXiv:quant-ph/0608093.

B J.M.IsidroandM.A. a.de GossonAbeliangerbesasa gaugetheoryof quantummechanic®n
phasespacearXiv:hep-th/0608087.

B J.M.lIsidro, A quantum-graity perspectie on semiclassica¥s. strong-quantunduality, Int. J.
Geom.Meth. Mod. Phys 3, 1293(2006)[arXiv:hep-th/0507150].



Black holes
Navarro-SalasFabbri,AndersonOlmo, Farese Agull BREFFIE, ..

B PSIEIERAEIES Review paper:R. Balbinot,A. Fabbri,S. FagnocchiandR. Parentani,
Hawking radiationfrom acoustidblackholes,shortdistanceandback-reactioreffects,Rivistadel
Nuovo Cimento28N3,1-55(2006)

__l Black holesandquantuminformation [N E=1s TN e /M (=74 E Qo] Y=V ol N e T B!
thermalizednal-state projectionmodel,hep-th/0611152

__l Quantumcorrectiondo gravitational potential [RIEals EIee]s=als /W == ] S MU NV=T 10 o)
semiclassicajravity in thefar eld limit, gr-qc/0612018

M Transplanckiamproblemin blackholesandTeV gravity [REXDIANANEYEI(oRer- 1k sl [CINE
Olmo, Black holeradianceshortdistancesandTeV gravity, Phys. Rev. Lett. 97,041302(2006)

B 1. Agullo, J. Navarro-SalasG.J.Olmo andL. Parker, Short-distanceontritution to the spectrum
of Hawking radiation,hep-th/0611355

B NG NGIEEEREEIELERISEIIREEIE G.J.Olmo, Violation of the equivalenceprinciplein
modi ed theoriesof gravity, gr-qc/0612002

| A. Fabbriy J. Navarro-SalasEneg adevac oy agujeromnegros.RevistaEspariola
deF sica(2007)



NUCTHEO

Oset VicenteVacas Alvarez-RusoNapsucialeSasakiKhemchandani(seng+
Doering,D. GamermannA. Martinez,J. Martin

1 EU I3 projectHADRONTH { 15+ 15 pubs]

B Estudiossobrehypernucleos
B Autoneg adekaonesonondasy p enun medionuclear
B Generaci ndinamicaderesonancias
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B Colisi n deneutrinosconnucleosSeutilizantécnicasde Cuanticade muchos
cuerpogarahacerevaluacionesnuy precisasie seccioneg®cacesle

neutrinosconnucleosgesencialeparael analisisde datosen SupefK y otros
experimentos



Taudecayanto hadrond Chiral Pert. Theory

Pich, Bonciani,Greynat,Haefeli,HernandezNecco,PenaGaray Pefaranda,
PortolésRius,Rodrigo

Electroweak Hadronic obsewables

Phenomenologyof Hadronic processes.

Spectral distrib ution of contributions of differ ent statesare shown

o
[N

10* dG/dd”?




Determinatiorof the spectraldistribution for I K (Phys. Lett. B640
(2006)176).To beemployedin theanalysisof Belle andBaBardata.

Updateof thescalarK form factorandevaluationof the masse®f light
quarks(Phys. Rev. D74 (2006)074009).

New versionof the PHOKHARA eventgenerator
(http://cern.ch/german.rodrigo/phokhanai)h the nev channelsandimproved
treatmenbf radiatve corrections.

Developmentof twistor techniquedor the evaluationof multipartonic
scatteringamplitudeqPhys. Rev. Lett. 96 (2006)182001).

Studyof resonanceontritutionsto the Low-Enegy Chiral Constant®f O (p°®)
Chiral PerturbationTheory(Nucl. Phys.B753(2006)139).
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