Conférences d’hiver 2011

Moriond EW, La Thuile
(Neutrino Telescopes, Venice)

Astroparticules
Neutrinos
Matiere noire



. Astroparticules: Rayons cosmiques .

Pierre Auger Observatory
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Astroparticules: Rayons cosmiques

Pierre Auger Observatory

22,000 “normal” galaxies within 200Mpc 373 x-ray galaxies within 200Mpc
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Astropart. Phys. 34 (2010) 314-326

Correlation between matter distribution and UHECR
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Astroparticules: Rayons cosmiques

Telescope Array
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Neutrino telescopes: IceCube + ANTARES
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ANTARES: diffuse flux (TeV)
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Phys. Letter B 696, 16-22, 2011
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IceCube: diffuse flux (PeV)
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remargue personnelle:
tous les modeles ‘GZK’ assument

des protons (§ Auger)
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Neutrino telescopes: ANTARES

Recherche de sources ponctuelles

saclay

Galactic Latitude
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Neutrinos: MiniBooNE (v, appearence)
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Phys. Rev. Lett. 102, 101802 (2009)
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Neutrinos: MiniBooNE (v, appearence)
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Neutrinos: OPERA

04/04/2011

v, appearance in v, beam (CNGS): 1 candidate (08/2010)
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Phys. Lett. B 691 (2010) 138-145
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Neutrinos: T2K
J J

v_Candiate
e -
Event () v, appearance in v, beam
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Neutrinos: Borexino
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Neutrinos: Reactor Anomaly




Neutrinos: Reactor Anomaly

A. Palazzo: influence on solar oscillations
* degeneracy between 6,5 and 6,,
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Neutrinos: other experiments

DoubleChooz
ir fu Installation of far detector finished
Physics data taking eminent

Ce:j RENO (South Korea) + Daya Bay (China)
Installation progressing

saclay data taking forseen mid 2011

MINERvVA
low E v-nucleous cross-section measurement in NuMI beam
Test-beam and construction data analysed

ArgoNeuT
Liquid Argon TPC in NuMi beam close to Minos near detector
Cross-section measurements + R&D for LBNE detector

NA61/Shine
Hadron production cross-sections for T2K (+ cosmic rays)
pion production in p+C @ 31GeV
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Matiere noire;: CDMS

low E analy5|s (Stanford, 17 mwe, PRD 82, 122004 (2010))
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Matiere noire: CDMS
o o
low E analysis (Soudan, arXiv:1011.2482)

. 1.3 keV x 7
| r f line Sidebands for background estimate:
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* no pulse shape analysis to discard backgrounds CDMS XENON 100
treating all event inside recoil band as signal
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Matiere noire: Edelwelss

07-11 2008: 2x200 g Ge ID-detectors
04/2009 — 05/2010: 10x400 g Ge ID-detectors
Total effective exposure: 384 kg.d

Analysis threshold at 20 keV

5 candidates (background < 2.9)

inelastic scattering
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Matiere noire: autres experiences

o o
T Nobel liquids: Xenon100 results delayed (?)
| I u
&0
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COUPP

 bubble chamber with optical and
acoustic identification

« optical trigger with online image
analysis at 100fps
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Matiere noire: autres techniques
v v

Equal couplings to all SM fermions

DM-limits from LEP: — o d L
i r fu mono-photons + missing energy 5 10
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Fermi-LAT: diffuse gamma ray flux yields S o X
limit on low E dark matter annihilations = | Spin—dependent
70 10! 107 10°

WIMP mass m, [GeV]
Fox Harnik JK Bai, arXiv:1103.0240

n
@
LR |

SuperNova Legacy Survey

T
-0.5 BAO+WMAP7

" HST E

n
S
TTTT

I\
N
T

N
-
S [
Wi . .
T 3 -0
Q) I - i
18 ]
§F 1=z
S g
= ] I
14 o -1.5- =
mO.G + L
E g:; [ With systematics
0.0§
0.2 9N
0.4/ F
-06 —2.0 farfiisalitys it it st ffngtuiiss e beda s b I T4 0 F0btd
0. 0.0 0.1 0.2 03 0.4 05
redshift z O -

04/04/2011 CEA DSM Irfu - Fabian Schussler - Conférences d'hiver 2011: astroparticules, neutrinos, matiére noire 19



Neutrinoless double beta decay: GERDA

I r fu
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04/04/2011

Installation of phase-1 finished (18kg Ge)
Increased background due to electric fields
rate ~0.055 cts/(keV kg y) vs. 0.01 expected

clean room with lock
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$ = water tank (part of muon detector)
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