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1. Ynpyroe KorepeHTHOro paccessHust HeutpuHo (YKPH) Ha Taxenbix
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SHEPIrusi HEUTPHUHO, Z — YHCIIO IPOTOHOB B sape, N — uucio HeHTpoHOB B aape, F(g?) — aaepHblii
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D.Z. Freedman, D.N. Schramm, and D.L. Tubbs. Ann. Rev. Nucl. Part. Sci. 27, 167 (1977)
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A dekT YKPH 66111 Bnepsble HabntogeH B 2017 rogy B MeXayHapoaHoM akcnepmMmeHTe COHERENT,
nposogMmom B OKpuaXKCKon HauuoHansHown nabopatopum CLUA Ha CMNbHOTOYHOM NPOTOHHOM

yckopuTere SNS, reHepupytowemM CMeCb TPEX TUNOB HENTPUHO

D.Y. Akimov et al. Observation of coherent elastic neutrino-nucleus scattering, Science 357 (2017) no. 6356 1123 [arXiv:1708.01294]. 2
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2. Ucnonb3oBaHue saepHoOro peakropa B Ka4ecTBe MCTOYHMKA
HeUTpUHO, a Aaep Xe B KayecTBe MULLEHU
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V+p—>e +n



[MocTaHoBKa akcnepumeHTa Ha KannHmnHckon ASC
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4. [1Byx-pa3HbI SIMNUCCUOHHbLIU [ETEKTOP
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— ionization electrons
N UV scintillation photons (~175 nm) image by CH Faham (Brown)

A.l.Bolozdynya et al., “"Emission detectors”, IEEE Trans Nucl. Sci. 42 (1995)
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Herexrop P3JI-100

1 — BHemHUH (TEMIBIN) COCya KpUOCTaTa, 2 — BHYTPEHHUN (XOJIOIHBIN) COCY/T
KpHocTaTa, 3 — BepxHsAs marpuna u3 JesatHaauaty @OV tuna Hamamatsu
R11410-20, 4 — ceTuaTslii aHOJ U BHITSATHBAIOIIAS CETKA, 5 — pabouuii 00beM,
OKpPY>KEHHBIN TE(IOHOBBIM OTpa’kaTesieM CO BCTPOCHHBIMU I10JIe-3aJal0IIMMHU
3JIEKTpoAaMu, 6 — ceTyaThlil KaTojl, 7 — HWKHSA MaTpulla U3 JACBATHAALIATH
®DY, 8§ — HWKHUU IECHTPAIBHBIA TEIUIOCHEMHHUK C TepMocudoHOoM, 9 —
MeHas 06oriMa 11t HukHEH MaTpuilsl DY, 10 — MeaHBIN KOXKYX XOJIOTHOTO

cocyna kpuocrtara, 11 — omuH U3 AByX OOKOBBIX TEIUIOCHEMHHUKOB C
tepmocudoHamu, 12 — meaHas oboiima BepxHer marpuibl DY, 13 — rubkuit
TEIUIOBOM MOCT, 14 — BEpXHHMI LEHTPAIbHBIN TEIJIOCHEMHUK C MEIHBIM
JIUCKOM, Ha KOTOPOM KOHJEHCUPYETCA KCEHOH, 15 — Temion3onupyromui
MoJIBeC Ha OCHOBE marepuaina Vespel, 16 — ciuuiboHHas TETUIOBast pa3BsizKa Ha
TpyOOTIIPOBO/IE /ISl BEIBOJIA KaOeNeil; € — 3JIEKTPOHbI, — aHTUHEHTpUHO, S1 —
CUMHTHUISIIIMOHHAS BCIBIIIKA, S2 — 3JIEKTPOJIIOMUHECIIEHTHAS BCIIBIIIKA.

3neKTPOHHLIV 3aTBOP
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MoHTax BHYTpPEHHeN CTPYKTYpbl geTekTopa P3O[]-100 B UncTon KoMHaTe ISO5 Kracca
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briok-cxema n obwmnn Bug yctaHosku P3O[1-100 B nabopatopumn
aKkcnepumeHTaneHon agepHou gusukmn HAAY MAOU
1 - MICTOYHUK KHUJKOTO a30Ta; 2 — KpUOCTAT TEPMOCHU(DOHHON KPUOTEHHOM CHCTEMBI; 3 - MacCUBHAs 3anuTa; 4 -

nerektop POJI-100; 5 - untepdeiicHblil 610K; 6 - cuCTeMa ra30Boi OUUCTKH; 7-8 - cCUCTeMa XpaHEHUs
ra3000pa3HOro KCeHOHa; 9 - cucTteMa KOHTPOJIA HaJl TapaMeTpaMu yCTaHOBKH; 10 - cuctema cOopa JaHHBIX.



JTabopaTopHble ncnbiTaHna getektopa P3[-100 B 2019 roay




5. OuucTKa ncxogHoOro KCeHoHa

c nomMmoubio YP obnyyeHus n Ti HaHOOAUCNEPCHOro retrepa
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Fig. 1. Schematic drawing of Mojdodyr (a) and general view of the apparatus (b): /, titanium “blade-plane” electrodes; 2, anode
of the ionization chamber for purity measurements; 3, liquid xenon; 4, cold vessel surrounded by copper wrap with electric heat-
ers: 5, gaseous nitrogen jacket: 6, liquid nitrogen jacket: 7, vacuum jacket; &, discharge gap high voltage feedthrough: 9, ionization
signal output; /0, liquid nitrogen inlet; /7, X-ray aluminum windows; /2, X-ray tube (BSV-7 type); /3, scintillation detector.
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Instruments and Experimental Technigues, 2017, Vol. 60. No. 6, pp. 782— 758.
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Fig. 6. The spheroidal particles of titanium powder on a
metal piece immersed in liquid xenon during purification.

The photo was obtained with the use of Carl Zeiss EVO 50
scanning electron microscope.
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The content of molecular impurities in xenon before (“Initial”) and after (“Final”) the purification procedure, according
to the analysis performed by Chromium LTD

Purification stage

Content of molecular impurities, ppm

H, N, 0, CF, CH, | co, |H,0| SF, |[CH,R,
Initial 0.325 | 0950 | 0.180 | <0.001 | 0210 | 0835 | 14 0.015 7.450
Final 0.600 | 0.700 | 0.050 | <0.001 | 0.065 | 0.015 | 1.0 | <0.0000 | 1.520

Instruments and Experimental Technigues, 2017, Vol. 60. No. 6. pp. 782— 788.
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N3MeHeHune BpeMEeHU KU3HU KBa3U-CBOOOIHBIX IEKTPOHOB JI0 3aXBaTa AIEKTPOOTPUIIATETLHBIMU
MPUMECAMU (KUCIOPOJT) B )KUAKOM Xe€ MPHU padoTe AETEKTOPa C HENMPEPHIBHOW [TUPKYJISIITUOHHON
OYHCTKOM € MOMOIIIBIO Topssuero Meraminyeckoro rerrepa MONOTOR SAES
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Figure 7. Evolution of the electron lifetime in the RED-100 detector during constant circulation of Xenon in the period
February 4 — 27, 2019. Electric field strength is 0.3kV/cm

hitps://arxiv.org/fip/arxiv/papers/1910/1910.06190.pdf
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https://arxiv.org/ftp/arxiv/papers/1910/1910.06190.pdf

N3mepenne BpeMeHH KU3HU KBa3U-CBOOOIHBIX AJIEKTPOHOB JI0 3aXBara
ANEKTPOOTPUIIATEBHBIMU MPUMECSIMU B )KUJKOM X€ C MTOMOIIBI0 KOCMHUYECKUX MIOOHOB
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Figure 6. Examples of individual (a) and averaged (b) waveforms of muon events in the RED-100 detector, ¢ — exponential

fit of the averaged waveform; 10000 muon events were taken for averaging.
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https://arxiv.org/fip/arxiv/papers/1910/1910.06190.pdf



https://arxiv.org/ftp/arxiv/papers/1910/1910.06190.pdf

5. neKTpoHbl B X.Xe B P3[1-100

% V(z)
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dN_/dp A
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T.K g Mo, Vo, F., F,, te
cm’/Vis eV EViem kViem
Emitters of hot electrons
SNe 24 600 +1.1
LCH, 100 166 400 -0.18 15 =4
SCH; 77 ~1000 0 =15 =0.1 pus =1kV/cm)
Lir 84 1.51 475 -0.21 02 025 =01 us(=0.3kV/cm)
Sdr 83 1000 +0.3(6K) 0.1 =0.1 us (>100V/cm)
LEKr 116 166 1800 04 008 16 <0.1 us (=>1.6kV/cm)
SKr 116 3700 -0.25(20K) 098 <=01us (=1kV/em)
IXe 161 193 2200 -0.61 005 175 <=0.1us(=1.8kV/cm)

Bolozdynya A. Emission Detectors, Singapore: World Scientific Publishing Co. 2010. 209 p.
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V,(z)=—eF,z+ed,,z>0

DOMuUcCHS JIEKTPOHOB U3 XKUIKOTO Xe€




amplitude, ADC units
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Ocuunnorpamma
SE (Single Electron)
curHana B P3/[1-100
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https://arxiv.org/ftp/arxiv/papers/1910/1910.06190.pdf

arb. units / 100ns

[nutenbHOCTL SE Npu YoenbHbI CBETOBOW BbIXOA B
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[lepBUYHbLIN OTOOP SPE-MMMNYNbCOB
npoucxoamT MeToaom otbopa no
OSINTENbHOCTM U aMnnnTyae.
[Mpoweaine oTOop MMNynbLChI
HOPMUPYHOTCA Ha BENUYKNHY SPE,
nocne 4ero Ansa BepxHen matpuubl
PJY cTpoATCsa rmcTorpaMmbl
MNSIOTHOCTWU CMUrHamna, Ha KOTOpbIX Mo
NPeBbILIEHNIO Ha, HYNIeBOW JIMHUEN
BblOENAITCA KrnacTepbl,
YOOBIIETBOPAIOLLME KPUTEPUAM
XapakTepHon SE-ANNTENbHOCTU U
BENMUNYMHDI.
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YacTnyHasa 6rnokMpoBKka MIOOHHOIO CUrHara ¢ MoMOLLbIO 3NEKTPOHHOro 3aTBOpa Ha
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3aTBOp YaCTUYHO 3aKpbIT

MOOHHbIN curHan

>

3aTBOp MOSTHOCTBLIO OTKPbLIT

doHoBbIe SE
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Habntogaetcsa cnag ckopocTn c4eéTa POHOBBLIX SE C yBENMMYEHNEM YNUCTOThI Xe
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3aknveHue

Konna6bopauuen P (MNOUN+UTIOD/KWN) cospaH aetektop PO[-100
onsa peructpaunmn YKPH Ha sigpax kceHoHa B ycrnosusax ASC.

Pa3paboTaHa MeToauka O4MCTKN MacCuBHbIX (~100 Kr) obpa3suoB
KCEHOHa, obecrneymBatoLlas BpEMS XKU3HM 3MNEKTPOHOB A0 3axBata 90
NPMMECSAMM B HECKOSTbKO pa3 MpeBblllatoLLee BpeMs cobnpaHmsa
9EKTPOHOB N3 paboyvero o6bEMA XK. Xe ToNWMHOMN 40CM.

O6HapyXeHO, YTO MIHOOHbI BbICOKMX 3Heprun (> 1 'aB) cospatoTt B . Xe
mMaccou ~100Kr gonroxunsyLume (~1 mcek) Bo36yKAEHHbIE COCTOSIHUS,
KOTOpbIE pa3psxatoTcs NyTEM UCMYCKaHMA 3NEKTPOHOB.

HabnogéHHbIN 3 deKT CyLeCTBEHHO yBenmunBaeT OOH SE cobbITum,
KOTOpble MMUTUPYIOT Nnosie3Hblie curHasnbl oT YKPH Ha aapax KceHOHa,
YTO OUKTYET yBENUYEeHMe nopora perucrtpaumm >4e.

CTouT 3agada ngeHTndnumpoBaTb NPUPOAY OONTOXKMNBYLLINX
BO30Y>XOEHHbIX COCTOSAHUI N MOHM3UTbL nopor pernctpaumn YKPH.



Fraction of Total Fissions

s relative number of events (arbitrary unts)
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YT0 XXe MOXHO BuaeTb aetekropom tuna P3[4-100?
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3To NPUBOAUT K YMEHLLUEHUIO (MPU MOCTOSAHHOW MOLLHOCTH) 1/

noTtoka Ha ~ 0.15% /10 cyT
MU CKOpOCTU cyeTa Ha ~ 0.2% /10 cyT

N_22:4-10° /10 cyT => cTaTucTMyeckas TouHocTs ~ 0.16%
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MOX>XHO Bupetb nameHeHune noToKay BcreacreBue
BbIFrOpPaHUA TOMNMMBA B PeXUMe pearibHOro BpeMeHum



Mocewenune JIOAD HAAY MUNDOU 3amecTutenem reHepanbHOro anpekropa
MAIAT3 no 6e3onacHocTn Tepo BapbopaHTa, OTMETUBLLEM BaXXHOCTb
paspabotkn P3-100 ana mexayHapodHbIX NporpamMm HepacnpoCTpaHEHUS

saepHoro opy»ust (19 mas 2015 roaa) N
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Cbopka getektopa P3-100 ¢ nacCMBHOM 3aLLIMTON
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