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decoupling

H > ovnx at very small T
AYNH x T2, n o< T° or XN

T/m

@ At very low energy scale, the effect of pair
annihilation can be ignored completely.

@ Number density in the comoving volume is
preserved. n«1/ov (at decoupling)

@ Note if Uinviverse does not expand, all heavy
particles disppear
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relic density
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25 modules of 9.7 kg

4 years data taking (09/03 to O7/07)
=> 192 000 kg.d = twice DAMA exposure
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2-4 keV
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Discrimination strategies

Most particle physics experience in MeV range
Direct detection requires keV scale

Poor statistics from
scintillation

CDMS
EDELWEISS

CRESST

ZEPLIN
XENON
WATP, ArDM
CLEAN

Complemenatrity DDDM & LHC/ILC Page 21 Blas Cabrera - Stanford University
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DM density constraint
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DM density constraint
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DM density constraint
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DM density constraint
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Late decaying particle
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BZESTEZ50EEMENH B,

o BEEMSYINT-HF nR"3=—71F

o BFTEICHDIm<T THBAHF n R 4= —7F

o {&f gravitino, Moduli......

o YN XDEENSEFTFNIGEIEIBENKRKELLZEDLD 5%,

(non-thermal production)
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New Pamela data

constrant increase of high energy
component up to 100 GeV
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FIG. 4: PAMELA positron fraction with theoretical models. The PAMELA positron
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exotic dark matter
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DM density constraint E
(as thermal relic) :
i

0)7) [

Sommerfelt

® Swave 0Ov= const (Little Higgs with T
parity)

p wave

syt

® P wave ov= bv/A2 (SUSY neutralino
DM)

e Sommerfellt Enhancement  (threshold
resummation effect) ov~1 /v

D
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S-wave VS p wave
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e Dark matter h' gauge RIFICARER T D3 E. HD WL gauge KT
( UED, gauge boson &) T chirality supression H%7& L\,
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~ Sommerfelt effec
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o BYIFMEEITld. WHRIFDZERHT2TeV @D neutralino DM D v~0 DX HIRIEZE A, 100
BEERELKRIGENH 5,

o E<HUWAT X EXRFDEWAIT @ TERIUTHRL,

¢ RX 2V FINEHES HRVMERTE, KOO FERIFMIANEAERY VL%
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~ Sommertelt effect
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o BYIFMEEITld. WHRIFDZERHT2TeV @D neutralino DM D v~0 DX HIRIEZE A, 100
BEERELKRIGENH 5,

o E<HUWAT X EXRFDEWAIT @ TERIUTHRL,

¢ RX 2V FINEHES HRVMERTE, KOO FERIFMIANEAERY VL%
T ZENTED

2009 9H28HAREH



A theory of dark matter
(PRD 79,015014)

e Dark matter X, KHDHIFYMY< <O(1) GeV)

e Sommerfelt Enhancement TXEHRBERZ/NS TES, =5
IZ. YD EDLOHTBRWAN T —LBS5BFTNEATER. DULEE
DM100MeV LUT 75 EFMRIETITO T FILHEE S,

o YNT—INFDIHFE, WINERKNTWSEIRDOTX ICE
EDZT DO TEVWHRFLWNWS DDFFRE.  ( Exciting dark matter)
Dark matter [ D& T Integral or Dama Z EtAEHN ?

o "£EFHA IEE/ENIFE S T WHED > T,
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e TiTE ATy

FDMDTA T4

o HEM CHEBETFZmBALELSET S &, 100EHS 1000/EZ< 5L
@ boost factor HASIAE,

e b > < D decay 9% dark matter 7% 5. 1D dark matter [CHES
X TE > TWBRBEIFERL,

o {1 brane |C{EL gauge KIF. U(1) IBB7RE TH > < D FFIE

® gravitino dark matter = lepton through R parity violation.




e Pamela & Fermi Z[RIFIC
MxlEd &

fit 9 5=

Jnon-triviale

e DM [FEICIRAEFET 71T TR

L pd
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& kD
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