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Existing evidences of dark matter
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Methods to search WIMP
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Many Direct Search Experiments

In many underground labs
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Direct detection challenge

WIMP energy signal
<0.1/[kg day],
<100keV,

no feature.

- low E threshold,
- low bkg rate,
- large exposure.

spin independent
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Direct detection technigue
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Nal/Csl Crystal Single Channel

DAMA/Nal, DAMA/LIBRA, 230kg Nal

Single-hit residuals rate vs time in 2-6 keV EPJC 56(2008)333 EPJC 67(2010)39, EPJC 73(2013)2648
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Nal-002 in a Cu case
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Ge Crystal Single Channel
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Crystal Multi Channels

CDMS-Ge, CDMS-Si, CDMSlite, SuperCDMS (9kg Ge), phonon+ionization
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Liquid Xe/Ar single channel
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Liquid Xe/Ar multi channels
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New techniques

Bubble chamber coming back, CUPP, PICO, SIMPLE
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Limit Scalar Cross=section cm” [60 GeV WIMP)

Direct search history

Dark Matter Scarches: Past, Present & Future
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Present status
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Published results

target Ethreshold | mass exposure Bkg. rate limit @ limit @
material | [keVnr] kg] [kg day] /[kgkeVday] ~100GeV | 5GeV

DAMA 2/0.15=12 4.7E5 E-40*
DM-ICE Nal 2/0.15=12 17 17 x 1300 7.9 ~E-40*
SuperCDMS  Ge 1.6 9(4.2) 577 ~11/(577*10) E-43 ~E-42
CRESST-II CawO4 0.6 2.5 29 ~E-42

0.307 0.3 52 8.5 ~E-40

"CoGeNT HPGe 0.5/0.2 0.33 ~400 6 (C4 <1)

CDEX-1 HPGe 0.48/0.2 1 54 4.1 ~E-40
MALBEK HPGe 0.6/0.2 0.465 90 3 ~E-40
XMASS LXe 0.3/0.1 851 851x6.1 ~3
XENON-100 LXe 6.6 34(FV) 34x225 5.3E-3 (nosz2is1) E-44
LUX LXe 0.9/0.1 118(FV) 118x85.3 3.6E-3 (nos2/s1) E-45




Expectation
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HPGe sensitivity

10GeV WIMP with og=1E-40 cm2 - 0.16 evts/[kgeday]

Assume ROI: 2-25keVnr (0.4-10keVee with Q=20%),
bkg: 0.1 /[kgekeVeday] = 1/[kgeday]
efficiency: 100%.

Exposure #bkg #WIMP #WIMP
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3560000 3650 60 1.7E-5
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summary

Exciting results from many experiments,
including CoGeNT and CDEX ...

Low Myy,up COmMpetition from LXe/LAr & LHC

New types of HPGe? new methods for bkg.
reduction? ...
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New challenge on DAMA signal
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