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e 20135 11H-201543 A (359.2 live days)
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* Excitation: T~ afew ns (singlet), T~ 20 ns (triplet)
e Recombination: T >~30 ns
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Low mass WIMP search
Phys Lett. B719 (2013) 78

WIMP-129Xe inelastic scattering
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Inner calibration system

® Various Rl sources can be inserted

Energy [keV] Diameter [mm] Geometry
>Fe 5.9 10 2pi source
105Cd 8, 22, 25, 88 5 2pi source

241 Am 17.8,59.5 0.17 2pi/4pi source
>’/Co | 59.3 (W X-ray), 122 0.21 4pi source
137Cs 662 5 cylindrical

57Co source

® Used for light yield monitoring, optical parameter tuning,
energy and timing calibrations etc.

Sourcerod =

(Ti)




Modulation analysis

® Two different fitting methods

® Our data demonstrate high sensitivity to modulation

Pull term
(Method-1)

Covariance matrix
(Method-2)
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Why is 1%4Xe interesting?

124Xe has the largest Q-value among all the 35 ECEC candidates.

It is large enough so that B*EC and B*3* channels are also allowed.
— B*EC: (ZA) +e > (Z-2,A) +e* (+2v,)

— B*B*: (Z,A) 2> (Z-2,A) + 2e* (+2v,)

The OvB*EC mode has an enhanced sensitivity to right-handed weak current.
— It can help to disentangle the contributions of different mechanisms if observed.

The OVECEC process may be resonantly enhanced —

if there exists an excited state with A=Qg¢-2E,-E,~0.

And... any measurement of 2vECEC will provide a new 124
reference for the calculation of nuclear matrix elements.




Measurement of LXe scintillation time profile
for low energy gamma-ray induced events

<107

[ADC/ns]

Using °°Fe, 4*Am, and °’Co sources (Ey=5.9-122 keV) 5 f I Ml N IO
) ) > F e Ty =920ms, By = 0. 3
Waveforms are decomposed into “single PE” pulses ¢ o o =320ms,Fi=0000
MC simulation takes into account optical parameters < g ' ' S
3 3
(absorption, scattering, ...), electronics response 3 E_ 3
Timing distributions of data and MC are compared 2 sf —
. . . . . o 6f =
to obtain intrinsic decay time parameters. S0 S S SR S 3
= -
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