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neutrinos probedeeper

down to <� 10� 10 sec?(Leptogenesis)

down to � sec(nu-decoupling)

down to � 100sec(BBN)

CMB & LSS

Valle @ IFICTEO-06–p.2



NEUTRINO COSMOLOGY
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Leptogenesis

Hirschetal ..
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� 30 líneasde investigaciónPE

AHEP

Astroparticle and High Energy Physics

COMPSYS

Dynamicsof ComplexSystems

FMEE

Phenomenologyof the Standard Model and its Extensions

MATHEPTH

Mathematical and Theoretical High Energy Phys

HADMOD

Hadronic Modelsand Fundamental Interactions

NUCTHEO

Hadronic and Nuclear Theory at Intermediate Energies

PARSIFAL
Particles and Interactions: Flavour and Colour Dynamics
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Hirsch, Joshipura, Pastor, Porod*, Rius,
Valle,
+ Bazocchi,Kaneko, Lattanzi,Tomas
+ Aristizabal, Esteban, Franca, Pinto,
Villanova-del-Moral...
+ miembrosexternos

� aceleradores:LHC, ILC, ...

� hibridos, K2K, MINOS, NuFact ...

� varios telescopios:

gamma& neutrino

underground/water/ice+surface

� ILIAS/N6 WG1 Meeting (April, 2006)

� EC RTN MRTN-CT-2004-503369,many other in-
ternational, national & local grants � 22+13pubs

� 20 talks 3 courses + reviews

– p.6



invisibly decayingHiggsboson

Neutrinomassgenerationmayaffect thebasicstructure
of theelectroweaksymmetrybreakingsectorwhenneutrinosgetmassata
low massscale. Bazzocchi,J.V., Hirsch et al
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COMPHYS
Navarro , Ros+ miembrosexternos

nuclearresponseandneutrinomeanfreepath Skyrmeinteractionfor symmetric
nuclearmatterandpureneutronmatter. Numericalresultsfor neutronmatter. Effects
of spin-orbitinteractionremainsmall,evenatmomentumtransferlargerthanthe
Fermimomentum.Theneutrinomeanfreepathsaremarginally affected
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FMME

Bernabéu, Bordes, Botella, Barenboim,
Hernández, Papavassiliou, Peñarrocha,
Sanchis-Lozano,Vidal, Vives + postdocs
& becarios
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i j k lH A

(a) (b)

We consider the possibility of looking for CP-
mixing effects in two-Higgsdoubletmodels(and
particularlyin theMSSM)by studyingthelinesha-
peof theCP-even(H ) andCP-odd(A) neutralsca-
lars.In mostcasesH andA comequitedegenerate
in mass,andtheirs-channelproductionwouldlead
to nearlyoverlappingresonances.CP-violatingef-
fectsmayconnectthesetwo Higgsbosons,giving
origin to one-loopparticlemixing, which, due to
their massproximity, canberesonantlyenhanced.
The correspondingtransition amplitudecontains
thenCP-evenandCP-oddcomponents;besidesthe
signalof intereferencebetweenbothamplitudes,leadingto aCP-oddasymmetry, weproposeto look for the
mixing probabilityitself, aquantitywhich,althoughCP-even,canoriginateonly from aCP-oddamplitude.
Weshow that,in general,theeffectof suchamixing probabilitycannotbemimickedby (or bere-absorbed
into) asimplerede�nition of theH andA massesin thecontext of aCP-conservingmodel.Speci�cally, the
effectsof theCP-mixingaresuchthat,eitherthemass-splittingof theH andA bosonscannotbeaccoun-
ted for in the absenceof CP-mixing,and/orthe detailedenergy dependenceof the producedlineshapeis
clearlydifferentfrom theoneobtainedby rede�ning themasses,but notallowing any mixing.Thisanalysis
suggeststhatthedetailedstudyof thelineshapeof this Higgssystemmayprovide valuableinformationon
theCPnatureof theunderlyingtheory. – p.9



FMME
Bordes,Dominguez,Penarrocha,SchilcherSaturationof QCD chiral sumrules is

reanalyzedin view of thenew andcom-
pleteanalysisof theALEPH experimen-
tal dataon thedifferencebetweenvector
andaxial-vectorcorrelators(V-A). Ordi-
nary®nite energy sumrules(FESR)ex-
hibit poor saturationup to energies be-
low the tau-leptonmass.A remarkable
improvementis achievedby introducing
pinched,aswell asminimizing polyno-
mial integral kernels.Both methodsare
usedto determinethedimensiond=6and
d=8 vacuumcondensatesin theOperatorProductExpansion,with the results:O6 =
� (0;00226� 0;00055)GeV6, and O8 = � (0;0053� 0;0033)GeV8 from pinched
FESR,andcompatiblevaluesfrom the minimizing polynomialFESR.Somehigher
dimensionalcondensatesarealsodetermined,althoughweargueagainstextendingthe
analysisbeyonddimensiond = 8. Thevalueof the®nite remainderof the(V-A) corre-
lator at zeromomentumis alsoredetermined:�(0) = � 4�L 10 = 0;02579� 0;00023.
Thestability andprecisionof thepredictionsaresigni®cantlyimprovedcomparedto
earliercalculationsusingtheold ALEPH data.Finally, therole andlimits of applica-
bility of theOPEin thischannelareclari®ed.

– p.10



`Lattice group'
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HADMOD González,Noguera, Vento+ becarios

Glueballenhancementby colorde-con®nement.High energy heavy ion

collisionsleadto theformationof astrongcouplingde-con®nedphase

in which thelightestglueballsarenumerousandstable
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MATHEPTH
Azc�rraga, Bandos,Isidro, Sorokin,Miquel, Pi-

cón,Varela

teoríade supercuerdas/teoríaM, solucionessu-

persimétricasde la supergravedad, correspon-

denciaAdS/CFT, solucionesde la supergrave-

dadde tipo preónico,propuestosenValenciaen

2001,estructuraespacio-temporaldelascuerdas

twistorialespropuestaspor Witten paraunades-

cripciónalternativa delos diagramasdela teoría

decamposdegauge.aspectosmatem�ticosdelas

teoríascu�nticasy dela propiacuantización
adem�sde pubs,preprints,ponencias,el grupo
obtuvo importanteslogrosdivulgativosconun premiadolibro sobrela vida y
el legadode EinsteinEC RTN Constituents,fundamentalforcesandsymmetriesof the universe,
MRTN-CT-2004-005104

– p.13



MATHEPTH PUBS
I.A. Bandos,J.A.deAzc�rraga andO. Varela,On theabsenceof BPSpreonicsolutionsin IIA and
IIB supergravities,JHEP0609,009(2006)[arXiv:hep-th/0607060].

J.P. Gauntlett,E. O ColgainandO. Varela,Propertiesof someconformal�eld theorieswith
M-theoryduals,[arXiv:hep-th/0611219].

I.A. Bandos,J.A.deAzc�rraga andC. Miquel-Espanya,Superspaceformulationsof the
(super)twistorstring,JHEP0607,005(2006)[arXiv:hep-th/0604037]

E. Bergshoeff, R. Kallosh,A.-K. Kashani-Poor, D. Sorokin,A. TomasielloTheDiracOperatoron
Braneswith FluxesandSuper-PotentialGeneration,in: Proceedingsof theInternationalWorkshop
on"SUPERSYMMETRIESAND QUANTUM SYMMETRIES",EditorsE.A. Ivanov, B.M.
Zupnik,Dubna,2006,p.p.17-25.

I. BandosandD. Sorokin,Aspectsof D-branedynamicsin supergravity backgroundswith �ux es,
kappa-symmetryandequationsof motion.IIB, Nucl. Phys.B759,399(2006)
[arXiv:hep-th/0607163].

J.M. Isidro,Diracbracketsfrom magneticbackgrounds,arXiv:hep-th/0611026.

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

J.M. IsidroandM.A. a.deGosson,Abeliangerbesasa gaugetheoryof quantummechanicson
phasespace,arXiv:hep-th/0608087.

J.M. Isidro,A quantum-gravity perspectiveonsemiclassicalvs.strong-quantumduality, Int. J.
Geom.Meth.Mod. Phys3, 1293(2006)[arXiv:hep-th/0507150].

J.M. Isidro,Moduli of Quanta,Int. J.Geom.Meth.Mod. Phys.3, 177(2006)
[arXiv:quant-ph/0503053].

J.M. Isidro,Magneticbackgroundsfrom generalisedcomplex manifolds,J.Geom.Phys.56,1271
(2006)[arXiv:hep-th/0503042].

J.M. Isidro,Starproductsongeneralisedcomplex manifolds,arXiv:hep-th/0612186.

– p.14



Black holes
Navarro-Salas, Fabbri,Anderson,Olmo,Farese,Agull� 11+ 4 pubs, e.g.

Acousticblackholes Review paper:R. Balbinot,A. Fabbri,S.FagnocchiandR. Parentani,
Hawking radiationfrom acousticblackholes,shortdistanceandback-reactioneffects,Rivistadel
Nuovo Cimento28N3,1-55(2006)

Blackholesandquantuminformation A. FabbriandA. Perez,Blackholeevaporationin a
thermalized�nal-stateprojectionmodel,hep-th/0611152

Quantumcorrectionsto gravitationalpotential P.R.AndersonandA. Fabbri,Universalityof
semiclassicalgravity in thefar �eld limit, gr-qc/0612018

Transplanckianproblemin blackholesandTeV gravity I. Agullo, J.Navarro-SalasandG.J.
Olmo,Blackholeradiance,shortdistances,andTeV gravity, Phys.Rev. Lett. 97,041302(2006)

I. Agullo, J.Navarro-Salas,G.J.OlmoandL. Parker, Short-distancecontribution to thespectrum
of Hawking radiation,hep-th/0611355

Cosmologyandequivalenceprinciple G.J.Olmo,Violationof theequivalenceprinciplein
modi�ed theoriesof gravity, gr-qc/0612002

Divulgaci�n A. Fabbriy J.Navarro-Salas,Energ�adevac�oy agujerosnegros.RevistaEspañola
deF�sica(2007)

– p.15



NUCTHEO
Oset, VicenteVacas,Alvarez-Ruso,Napsuciale,Sasaki,Khemchandani,Geng+
Doering,D. Gamermann,A. Martinez,J.Martin

1 EU I3 projectHADRONTH , 15 + 15pubs, 1 Tesis ...

Estudiossobrehypernucleos�

Autonerg�adekaonesonondasy p enun medionuclear

Generaci�ndinámicaderesonancias
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experimentos

– p.16



Taudecaysinto hadrons ChiralPert.Theory

Pich, Bonciani,Greynat,Haefeli,Hernández,Necco,PeñaGaray, Peñaranda,
Portolés,Rius,Rodrigo
ElectroweakHadronic observables
Phenomenologyof Hadronic processes..

Spectraldistrib ution of � � ! K � � � contributions of differ ent statesareshown
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- Determinationof thespectraldistribution for � � ! K � � � (Phys.Lett. B640
(2006)176).To beemployedin theanalysisof BelleandBaBardata.

- Updateof thescalarK� form factorandevaluationof themassesof light
quarks(Phys.Rev. D74 (2006)074009).

- New versionof thePHOKHARA eventgenerator
(http://cern.ch/german.rodrigo/phokhara/)with thenew channelsandimproved
treatmentof radiative corrections.

- Developmentof twistor techniquesfor theevaluationof multipartonic
scatteringamplitudes(Phys.Rev. Lett. 96 (2006)182001).

- Studyof resonancecontributionsto theLow-Energy ChiralConstantsof O(p6)
ChiralPerturbationTheory(Nucl. Phys.B753(2006)139).

– p.18
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