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The /MIMAC project

A multi-chamber detector for Dark Matter

eTrack-Energy measurements
eMatrix of chambers (correlation)
\ uTPC : Micromegas technology
) «3He and CF, gaz : o(A) dependancy
eAxial interaction
// eHigh or low pressure regime

eDirectionnal detector

Rejection of background events : R
v' Energy (ionization)
> Track

> Direction (Cygnus) )
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Cross section 3He-y
and event rate in MIMAC-He3 (10kg)
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[ Complementarity with scalar detection

= SUSY and Cosmology allowed
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Why do we think we need a large TPC?

Directionality

(correlation with galactic halo)

Axial interaction (H ,3He, 19F)

(complement of scalar (coherent) search )

« Mass dependence cross section (modularity)
Two different operating modes (pressure)
Low energy threshold detection (< 300 eV)
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MIMAC:
(Micro-tpc MAtrix of Chambers )
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Quenchmg factor measurement

eLow energy ion source
1 to 50 keV
eDevelopped @LPSC

Micromegas puTPC
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MIMAC : uTPC chamber

Real size prototype

Drift space : 15 cm

Micromegas

+pixellized anod (X,y)
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Detection of “He (recoils) of 1.5 keV !!
(95% “He + 5% iso) at 700mbars
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Quenching Factor (%)
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QF measurement !!

Quenching factor @ 700 mbars

Measurement of 4He
in 95% “He + 5% C,H,,

Threshold :300 eV (oni.) or
1 keV (recoil)

eThe response of this 4He
detector is fully understood
from 1 to 50 keV

eDark Matter range : covered

20 30 20 50

Range of interest for Dark Matter

Initial energy (keV)
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|IQF Measurement of “He in 95% “He + 5% C, H,,

as a function of the pressure
D. Santos et al. arXiv:astro-ph0810.1137
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3D track measurement of an electron (5.9 keV, 350mbar)
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3D track measurement of an electron of 1.5 keV (X(Al))
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3D track alpha (radioactivity)
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MIMAC : recoil track measurements

e

April 2009
@ IRSN Cadarache

Amande facility :

eNeutron field with energies down to a few keV
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6 keV recoil track (*He) projections
300 mbar (95% of 4He, 5% of C, H,, )

X-Y X-Z Y-Z
]
¥ J N

1
ﬁﬁﬁﬁﬁﬁﬁﬁ

Cambridge (USA) — CYGNUS 2009 D. Santos (LPSC Grenoble)



“He (6 keV) in “He (100mbar)
range ~ 4mm
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Directionality of recoils measured in 3D
(E ~ 120 keV)
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New degree of freedom to discriminate recoils
from electrons from 3D tracks

Normalized Integrated Straggling (NIS)
(J. Billard et al. (2009) in preparation)
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Conclusion

« MIMAC has measured the IQF of “He and can
measured the IQF of 1H and 1°F up to 100 keV.

« MIMAC has designed and built a 3D read-out with a
resolution of 300 um.

e MIMAC has shown tracks in 3D of recolils in a few
keV range.

e Future : a 1m?3 unit design...

CYGNUS (CosmoloGY with NUclear recoilS)
(international collaboration)
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Distance entre 1 interaction elastique et 1 interaction inelastique d'un neutron de 8 ke a 2 atm I Inteqr 023

160 Elastic-capture distance distribution
in He3(2 atm) for a 8 keV neutron
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