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Deriving fi(v) from the scattering spectrum

. Differential rate for elastic WIMP-nucleus scattering

Umin

Here
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is the minimal incoming velocity of incident WIMPs that can
deposit the recoil energy @ in the detector.
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po: WIMP density near the Earth
oo: total cross section ignoring the form factor suppression
F(Q): elastic nuclear form factor
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Deriving fi(v) from the scattering spectrum
. Normalized one-dimensional velocity distribution function
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« Moments of the velocity distribution function
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Reconstructing fi(v) from experimental data

. Experimental data
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« Theoretically predicted scattering spectrum
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Reconstructing fi(v) from experimental data
o Ansatz: in the nth Q-bin
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« Recoil spectrum at Q = Q,,
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. Logarithmic slope and shifted point in the nth Q-bin
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Reconstructing fi(v) from experimental data

« Reconstructing the one-dimensional velocity distribution
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« Determining the moments of the velocity distribution
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Determining the WIMP mass

. Using two different target nuclei
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Determining the WIMP mass

. Using two different target nuclei
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o« WIMP mass
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« 1-0 statistical error
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Determining the WIMP mass

« 1-0 statistical error for different combinations
(1 -200 keV, n =1, 25 + 25 events)

Qrnax = 200 ke, Gmin =1 keY, n=1,25 + 25 swents
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Determining the WIMP mass

« Reproduced WIMP mass
(1 -200 keV, n =1, "®Ge + 28Si, 25 + 25 events)

Qrax = 200 keV, Qmin =1 ke, n=1,25 + 25 events, Ge-76 + 5i-28
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Determining the WIMP mass

« Reproduced WIMP mass
(1 -200 keV, n =1, "®Ge + 28Si, 250 + 250 events)

Qmax = 200 ke, Qmin =1 kW, n=1,250 + 250 events, Ge-76 + 5i-28
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Determining the WIMP mass
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. By using experimental data with different detector materials
we can determine the WIMP mass.

« The larger the mass difference between two target nuclei,
the smaller the statistical error will be.

o Our method is model-independent and needs only measured
recoil energies.

« With 200 keV maximal measuring energy and 25 events from
each experiment, we can already extract meaningful information
about the WIMP mass.
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