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/ coTpyaHukos, 4 npenogasaTena, 6 ctyaeHToB,l acnupaHT

OcHoBHOEe HanpasaeHne paboTbl y4aCTHUKOB TEMbI —

TEopeTnYEeCKMe N aKCNnepuMeHTaNbHble NCCNea0BaHUA

B3aMMOAENCTBMM U NEPEHOCA U3NYYEHUN B 3EMHbIX U
acTpoPU3NYECKUX cpeaax.
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° CoO34aHUNE OETEKTOPOB VI3I'IYH€HVII\;1,

*  NOAy4YeHMe N aHANU3 AAHHbIX SKCMEePUMEHTOB
OKCNEPUMEHTDI
*  COEPA,
*  3MynbCUOHHbIe akcnepmmeHTbl NEWsdm, SND&LHC, SHiP, OPERA
*  3KCMEePUMEHTbI, NCNO/b3YIOLMEe METOL MIOOHHOW pagnorpadpumu.
TEOPETUYECKUE PASPABOTKH

nccnenoBaHmMe BHeraJ1laktTu4eCkoro pacnpoCctpaHeHA raMma-KBaHTOB
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[lo Bcem HanpasneHnam B 2022 nonyyeHbl UHTEpPEeCHbIe
pe3ynbTaTbl, KOTOpble onyb/IMKOBaHbl B POCCUMUCKUX WU
3apyberKkHbIX XypHanax.

B HactoAwem [AoKknage oOCTaHOBMMCA Ha OAHOM
pe3ysibTaTe, KOTOPbIM Obin MOAYYEH B 3IKCNEPUMEHTE
NEWSdm (Nuclear Emulsions for WIMP Search -
directional measurement)
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1) 2020-21 rr. paccMOTpeHbl MOAENN
WIMP — cynepcnMmMeTpUYHbIe
pacwunpeHus CM, xonogHasi TeMHas' 105

Matepmnda co CKOpoCTAMU OTHOCUTES % Lo—i4
3emnu 220-240 km/cek, macchbl YacT e
nopsigka maccol H (125 MaB/c**2). B Rl
PaccmoTpeHo obGpa3oBaHue saep o
= 1074 |
Otgaum H n CNO npwu ynpyrom =
B3anmopgeuncTeum ¢ «setpom» WIMF 10-+7 s = < .
o 10 10 10 10
OueHeH curHan B 30 Kr sgepHomn WIMP mass [GeV/c?]
HaHOSMy'rI bCUN. FIG. 4. The spin-independent WIMP-nucleon cross section
limits as a function of the WIMP mass at 90% confidence level
Sch  the NEWSdm d ineeailatt (black line) for this run of XENONIT. In green and yellow are the
( AHOXMHa A.M. ryngeBa B.B. cheme of the m detector installation. 1o and 26 sensitivity bands. Results from LUX [27] (the red line),
! ! Natali Polukhina, ... PandaX-II [28] (the brown line), and XENON100 [23] (the gray
prOB S.D.) line) are shown for reference.
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Emulsion, H & C recoil tracks, WIMP-10,100GeV, Track_length2D>2nm
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Emulsion®, for H & C recoil tracks, WIMP-10,100GeV, Track_length2D>80nm

— [ C_recoil from WIMP100GeY H_recail from WIMP100GEV

Entries 22360 Entries 16372
| Mean  -0.004756 Mean  0.0009047
| | Std Dev 0.6427 Std Dev 0.6662
- C_recoil from WIMP10GeV H_recoil from WIMP10GeVY
—| Entries 911 Entries 12465
— Mean  0.007887 Mean  -0.001611
| Std Dev 0.6223 StdDev  0.6539
I e Emulgion WIMP10GeY
B — C Emulsion WIMP100GeV
— m— H Emulzion, WIMP10GeY
B s H Emulsion, WIMP100GeV
[ I L .

.5 - 05 0 05 1 15
0, rad




emulsion

emulsion

emulsion
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7.15%10° 3%104 0.058
3.28%10 3.69 0.44 0.016
4.39%10 0.54 0.087 <0.003
5.61*10° 2.76 0.56 <0.015




Galactic DM map




H' ,He*,C'?,0'° Ne®® Mg®*,Si*,5% Fe®® -95% of the flux from all CR nucleus

Cosmic Ray distributions:

GALPROP v.57,
CR Galactic disk is 40 kpc in diameter
and 2 kpc thick, Nuclei: H1 to Ni64

with ., = 20 ‘l::pc and

DM profile: Navarro-Frenk-White (NFW)
= 0.35 GeV cm™?

PN () = ps/[(r/rs)(1 + 7/rs)?] o
dd do; dD,
Only elastic collisions, —X 2/ dfpx(r)/ d1; Ox (r)
form factor accounted for de l.o.s My Tmin de de‘
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8
E - cos® , H recoils, Assergi Level
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Emulsion, C recoil tracks, Assergi Levels=10"*cm2,m_ =1,10,100keV, 1,10,100MeV, 1GeV Emulsion, H recoil tracks, Assergi Levelg=10°cm?,m_ =1,10,100keV, 1,10,100MeV, 1GeV
DM DM
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H+CNO recoil,GranSasso Lab Assergi. Tr_len>=70nm

H+CNO recoil, GranSasso Lab Underground, Tr_len>=70nm
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=108 102 10 cm?

Galactic Center Galactic Center Galactic Center

CR boosted DM CR boosted DM CR boosted DM

Recoil production point Recoil production point

Initial recoil direction

Recoil track
direction

W 0deg< (), <30deg
60 deg < () < 90deg

1. H and C recoil production in the elastic 2. H and C recoil tracking with GEANT4 in

) . ; 3. As an example, the number of events in
Interaction with boosted DM the emulsion P

two angle ranges was compared.




dN/dQ,CNO recoil tracks, R>=70nm, Assergi Level=102° cm? dN/dQ,CNO recoil tracks, R>=70nm, Underground Levelg=10%° cm?
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HanpaBneHHOCTb TPeKoB gaep oTaauun Ans
Tpex BapmaHToB ceyeHna (DM-p), ona macc
yacTtuy, DM (1,10,100keV,
1,10,100MeV,1GeV).

YpoBeHb 3emnu (Assergi).

BbiBOA: HanpaBneHHble TPEKU NMEET
CMbIC paccMaTpMBanTb 4N4 guanasoHa
macc DM 1 keV — 10 MeV.

N, sr'

107

CRDM H+CNO recoils directional events (10 kg emulsion, 1 year), Assergi Level, (0 - 30) & (60 - 90)deg
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Assergi Level, GC,GLat,GAC, 0 - 30 deg
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Galactic CR map
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