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e Cold Dark Matter (CDM)

— WIMPs (e.g.,
from MSSM)

— Axions
— axion-like
— MACHOs

 Warm Dark Matter (WDM)

neutralino

— sterile neutrinos

— gravitinos.
— axino

 Hot Dark Matter (HDM)

— Neutrinos
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* Nuclear recoil

— Sl elastic
— SD elastic
— inelastic

* Electron recoil

* E. m. component
(e-, y, x-ray)



DAMA

2-6 keV
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DAMA,CoGeNT4E i 1il|{E 5 Hlight neutralinos—

PHYSICAL REVIEW D 84, 055014 (2011)
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— [ fE: DAMA-2->1keVee, CoGeNT-0.4keVee, CRESSTII-10keVr
— HINZ B S EAR: DAMA~1ppt—->0.01ppt
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an elastic axial cross-section on nucleon, o,
= 1.5 X 103 pb and a 100 GeVec ? WIMP
mass, an exposure of ~ 7 X 103 kg day in
3He and ~1.6 X 107 kg day in CF4,
angular resolution~ 15° (FWHM),
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CYGNUS2009 white paper
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Fig. 2.  (left) The daily rotation of the Earth introduces a modulation in recoil angle, as measured
in the laboratory frame. (right) Magnitude of this daily modulation for seven lab-fixed directions,
specified as angles with respect to the Earth’s equatorial plane. The solid line corresponds to zero
degrees, and the dotted, dashed, and dash-dot lines correspond to £18°, +54° and 4+90°, with
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FIG. 1. A schematic view of the low pressure I'PC and

displayed represents a 25 ¢m by 25 cm section ot the detector
plane. See the text for a description of image features.
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MIMAC

MIcro-tpc MAtrix of Chambers



5keV F Recoil in 60 mbar
40mbar CF4+16.8mbar CHF3+1.2 mbar Isobutane
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MIMAC

nuclei recoil
But also direction of
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DRIFT



DRAFT




DRAFT

Fig. 8. Example 3D reconstruction (x-z and y-z projections) of a ~100 keV S recoil in D
ITb (circle sizes indicate the amount of deposited charge).

0o 0s 1.0 15 20 25
Anode area (ADC-us), hreshold = 8 ADC points
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RPR(radon nrocenies) reduction



DRAFT

NB: current cost of complete DRIFT II module (with shielding) ~ $80K
Extrapolation gives ~$250K for DTM (with shielding)
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FADCsum = 494.1
anode hitsum =40
mean = -2.816

sk3isk2=0.015/0.09
skewness =0.178
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The Directional Dark Matter
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Nuclear Emulsion



Nuclear Emulsion




Nuclear Emulsion

Krenergy [keV)




Nuclear Emulsion




WIMY mass (Le Vi)
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— a 1tontarget at 40 lorr and 2 mm resolution would require 10’
readout channels for a charge readout concept, each requiring fast
ADC output. Allowing for increased pressure and better position
resolution could see this rise to 10° channels per ton.

— The CCD option would require of order 10,000 CCD cameras per ton
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Miniworkshop in Tsinghua

Mini-workshop on directional DM detectors
Nov. 15-16, 2011
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ZFJ# Charling Tao

MIMAC people + Tsinghua , IHEP, SJTU, USTCZ%
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Anisotropic crvstal scintillators

light response of Anisotropic
>rystal scintillators to particles
p, o, recoil nuclei, - - ) depends
>n their impinging direction
vith respect to the crystal axes.

-or example: organic crystal

Eur. Phys. J. C 28,
203-209 (2003)

Rate(3—4keVee)cpd/(kgskeV)




Questions as summary

« Which targets are more efficient ? Heavy or light,
Sl or SD?

¢ |
highlight: MIMAC . 4% 2] 1.5keVr(He4)-5keVr(F19)

ow to reach low energy threshold?
ow to reach low background?

ow to increase target density?
ow to combine the new technologies?

—aim: best S/N ratio



