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SHe for axial detection
of non-baryonic dark matter
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spin 1/2 nucleus = axial interaction with the neutralino ¥
> energy range ~ 1-6 keV

» sensitivity to My > 5 GeV

> neutron capture signature : n+3He — p + 3H + 764 keV

» very low sensitivity to y-rays

(no infrinsic X-rays /




( MIMAC-He3:
| Micro-tpc MAtrix of Chambers of He 3

[27 m3 of 3He at 3 bar pressure with a large number of chambers]
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[ Lindhard theory for ionization ratio ]
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nuclear recoils of energy higher than 1 keV

[IonizaTion ratio higher than 40% for ]




Quenching factor measurement
for MIMAC-He3
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— Nuclear recoil . Neu‘rr'ons :

- elastic diffusion = nuclear recoil
Discrimination : - multiple scattering
- capture : n+3He — p + 3H + 764 keV

* Neutralinos :
- only 1 interaction
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Electron/recoil discrimination
by track projection
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[ 3He-y cross section ]

For 3He : 65y » 651 = only o considered

[G(3H€) oc m2 (J+1)/J (a,¢<S,>+a,<S,>) ]

With spin content of *He : <5,>=-0.05
<5,>=0.49

= scattering on the unpaired neutron




[ SUSY models and parameter space scan ]

s M, " Mo M, tan B
Min 50 50 100 100 5
Max 1000 1000 1000 1000 60

* Trilinear couplings : A;p=0

- Non-universal gaugino masses : M\; =R M, ;0.01 <R < 0.5
universal cased
DarkSUSY (modified to include non-universality), parameters at EW scale
Scan = 25 x 10% models

» Relic density constraint : 0.02 < () h? < 0.15

> Accelerator constraints : -25 « Saux1010< 69
2.04 < BR(b—>s+y)x10%< 4.42
h mass > 91.6 GeV
v*mass > 103.5 GeV

After constraints : 4 x 105 models




3He-y axial cross section
and rate in MIMAC-He3 (10kg)
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- 0.02< Qxh2< 0.15
- Accelerator constraints

Axial cross-section on *He (pb),

Exclusion curve for

10-3 day-1kg-! i

background

Accessible models in

MIMAC-He3 : 1.7 x 105 modéles 10
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SUSY and Cosmology allowed
MIMA C-He3 rate > 0.01 day™




[ Complementarity with scalar direct detection ]
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[ Complementarity with neutrino telescopes ]

E, =1GeV
1:_\10 4 e th
= Tess . !
9 55 ! 2
s g : 50 < Mx <200 GeV/e

- ~ 10} 0 l M, <50 GeV/c’
) =~ S M. <20 GeV/c’
Ultimate E i b ,
background for N P <
v telescopes M
- J R
S 10 W : Background (Sun
S 10 |
=
E
MIMAC-He3 2
=1
background £
10 AR wal® i
-4 -3 -2 -1
10 10 10

10 1 410
MIMAC-He3 rate (day )




[WIMP-nucleus SD elastic cross sec'rion]

Experimental limit ono, = limitsono, or o, ?
[ o-Aoc(ap<Sp>+an<Sn>)2] P A P

Problematic |

Usual methods:
*a,= 0 oua,=0
- a,/a, = constant This ratio depends generally on neutralino composition :

= WIMP model-dependent method

For a given nucleus : :
For a given my
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Exclusion curves for SD experiments
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[ Exclusion curve in the (ap,an) plane ]
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[ Exclusion curves in the (0,,0,) plane ]
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[ Conclusion ]

(MIMAC-H@B : electron/recul discrimination by track pr'ojecﬁon\
» Quenching factor measurement in 3He : June 2005

» Sensitivity of MIMAC-He3 to light WIMPs

» Complementarity with:
- scalar direct detection

- indirect detection
K - other spin-dependent experiments /




