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WIMP Search Status
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He exhausted all avenues in heaven and the nether world,
.. he could not bring her existence to light.
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The signal of sub-GeV dark matter in
WIMP detections

e Other signal
1. scattering on electrons
2. Migdal effect
3. bremsstrahlung

 Exotic source
1. Cosmic Rays boosted dark matter
2. Atmospheric dark matter
3. Annihilation, decay -----:
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Recoll of electron
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1. The quanta of recoil energy obey binomial distribution

Ny ~ Binom (¢ /W, L) .

2. The quanta are divided in to ionization and stimulation

N; ~ Binom (N ! ) :

q 1 1 +'::JHIII ' _Il'ljnll'rf::l
J.:.E.Tri'.iﬂ = Ji\'rq - J!ﬂhl:r-i a

3. lonization quanta are divided in to electron and photon
r ~ Gauss ((r), Ar).

N, ~ Bmom(N:.1—17), 06 —Moser1 |
e i
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4. The ionized electron change into photon by gaussian
distribution when they drift to S2

.t

P (S2 | n}) = gauss (S2 | gans, os2)
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Expected sensitivity: TEA-LAB simulation (bkg + LowNe) with N. > 4
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(@) Recoil of Elactron (b) Recol of Nucleus
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(¢) Recoil of Electron Cloud
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Rayleigh Scattering (Coherent Scattering)

1 . Photons are scattered by bound electrons
2. Atoms are neither excited or 1onized

3. Scattering from different parts of electron cloud - coherent scattering
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Fig. 2.6.1.4. Comparison of the p(r) function of a sphere (
prolate ellipsoid of revolution 1:1:3 (

log I(h) —=

0.1 0.2 0.3 0.4 0.5 06 0.7 0.8

— = h

_____ ), and an oblate f:llipSOi: Fig. 2.6.1.5. Comparison of the I(h) functions of a sphere, a prolate,
of revolution 1:1:0.2 (- - - -) with the same radius of gyration.

and an oblate ellipsoid (see legend to Fig. 2.6.1.4).
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f(sin@/A) = " a;exp (—bisin® 6/3%) +c.

i=1

Element a by a b a3 by ds by €
H 0489918 | 20.6593 0.262003 | 7.74039 0.196767 | 49.5519 0.049879 | 2.20159 0.001305
H1- 0.897661 | 53.1368 0.565616 | 15.187 0415815 | 186.576 | 0.116973 | 3.56709 0.002389
He 0.8734 9.1037 0.6309 33568 0.3112 229276 0.178 0.9821 0.0064
Li 1.1282 3.9546 0.7508 1.0524 0.6175 85.3905 0.4653 168.261 0.0377
Lil+ 0.6968 46237 0.7888 1.9557 0.3414 0.6316 0.1563 10,0953 0.0167
Be 1.5919 43,6427 1.1278 1.8623 0.5391 103.483 0.7029 0.542 0.0385
Be2+ 6.2603 0.0027 0.8849 0.8313 0.7993 2.2758 0.1647 5.1146 -6.1092
B 2.0545 23.2185 1.3326 1.021 1.0979 60.3498 0.7068 0.1403 -0.1932
C 2.31 20.8439 1.02 10.2075 1.5886 0.5687 0.865 51,6512 0.2156
Cval 2.26069 22,6907 1.56165 0.656665 | 1.05075 9.75618 0.839259 | 555949 0.286977
N 12.2126 0.0057 31322 9.8933 2.0125 28.9975 1.1663 0.5826 -11.529
0 3.0485 13.2771 2.2868 5.7011 1.5463 0.3239 0.867 32,9089 0.2508
01- 41916 12.8573 1.63969 417236 1.52673 47.0179 -20.307 -0.01404 | 219412
F 35392 10.2825 26412 4.2944 1.517 0.2615 1.0243 26.1476 0.2776
F1- 36322 5.27756 3.51057 14,7353 1.26064 0442258 | 0940706 | 47.3437 0.653396
Ne 39553 8.4042 3.1125 3.4262 1.4546 0.2306 1.1251 21.7184 0.3515
Na 47626 3.285 31736 8.8422 1.2674 0.3136 1.1128 129.424 0.676
Nal+ 3.2565 2.6671 3.9362 6.1153 1.3998 0.2001 1.0032 14.039 0.404
Mg 54204 2.8275 21735 79.2611 1.2269 0.3808 2.3073 7.1937 0.8584
Mg2+ | 3.4988 21676 3.8378 47542 1.3284 0.185 0.8497 10.1411 04853 U
Al 6.4202 3.0387 1.9002 0.7426 1.5936 31.5472 19646 85.0886 1.1151
Al3+ 417448 1.93816 3.3876 414553 1.20296 0.228753 | 0528137 | 8.28524 0.706786
Siv 6.2915 2.4386 3.0353 32.3337 1.9891 0.6785 1.541 81.6937 1.1407
Sival 566269 2.6652 3.07164 38,6634 2.62446 0916946 | 1.3932 93,5458 1,24707
Sid+ 443918 1.64167 320345 343757 1.19453 0.2149 041653 6.65365 0.746297
p 6.4345 1.9067 41791 27.157 1.78 0.526 1.4908 68.1645 1.1149
5 6.9053 1.4679 5.2034 22.2151 1.4379 0.2536 1.5863 56,172 0.8669
cl 11.4604 0.0104 7.1964 1.1662 6.2556 18.5194 1.6455 477784 -9,5574
ci- 18.2915 0.0066 7.2084 11717 6.5337 19.5424 2.3386 60.4486 -16.378
Ar 7.4845 0.9072 6.7723 14,8407 0.6539 43,8983 1.6442 33.3929 1.4445
K 8.2186 12.7949 7.4398 0.7748 1.0519 213.187 0.8659 41,6841 14228
K1+ 7.9578 12,6331 7.4917 0.7674 6.359 -0.002 1.1915 31.9128 -4,9978
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FIG. T: The himits of the cross sections and dark matter mass from XenonlO0 (left panel) and XenonlT(right panel). The blue
dash (dot dash) lines show limits on the recoil of single electron and the Migdal effect. The dot line shows the result of Tophat
model of the electron cloud, while the long green dash line gives the exclusion area from the screened Coulomb potential model
with the screening length ry = 0.49A. The shaded regions show results of RHF form factor.
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