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YIIpyroe KOrepeHTHOE pacCesHUE HEUTPUHO

* Ynpyroe Korepentnoe Paccesnne Hentpuno Ha aromHoM sjpe (Y KPH)
Coherent Elastic v-Nucleus Scattering (CEVNS, CENNS, CNS, CNNS,...)
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«Coherent Neutrino Nucleus Scattering as a Probe of the Weak Neutral Current» D.Z. Freedman, Phys. Rev. D 9 (1974) 1389.;

D.Z. Freedman «Coherent effects of a weak neutral currenty.

«Isotopic and chiral structure of neutral current», V.B. Kopeliovich and L.L. Frankfurt, JETP Lett. 19 (1974) 145
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Otkmuk ot YKPH

* [Ipu KOrepeHTHOM PACCEIHUU HEUTPUHO HA AaTOMHOM SIJIPE YaCTh SHEPTUHU
nepegaércs Aapy (OHO MpUOOPETAET UMITYJILC). S ApO OTAAYN MOKET

IIPOU3BCCTH OTKIIHUK.

* JlerekTop 1o noucky YKPH 1151 peakTopHbIX HEUTPUHO JI0JKEH OBITh

YyBCTBUTEJICH K SHEPTUAM SIJIEP OTIaun C dHEepruen <1 k3B.

* JleTekTop JOKEH 00ecCIeuuBaTh BO3MOKHOCTh PETUCTPAILlMM OYEHB CIAa0bIX

MOHM3AlIMOHHBIX CUTHAJIOB B paboyei cpene!
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JIByxda3nHbIi SMUCCHOHHBIN AeTekTOop PO J[-100

Poccuiickuit Omuccuonnsiii Jletekrop (P3/1); Russian Emission Detector (RED); [xapakTepHas macca
’KHUJIKOTO KCEHOHA BHYTPHU MOPSIKA OJHOM COTHU KHJIOTPAMM |

«First ground-level laboratory test of the two-phase xenon emission detector RED-100». Collaboration. RED-100 //Akimov D. et al. JINST. V. 15 2020.
P02020. B eI )
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[ IpuHIIAIT paOOTHI IETEKTOPA

JleTekTop obecreunBaeT BO3MOKHOCTD
O O O PETUCTpAIlN 0YCHD CIIa0bIX HOHU3AIMOHHBIX

100 CUTHAJIOB B MacCHUBHOU pabouelt cpene -
Q Q O O BIUIOTH A0 €IMHUYHBIX 3JIECKTPOHOB!!!

: O O O O O Oxnpaembii curaan ot YKPH coOvituii

oo Q Q Q Q COIEPKUT 10 ~10 JIEKTPOHOB MOHU3ALIUH.
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Image by LUX collaboration
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Pacnionoxenune aerexkropa PIJ1-100 na Kanmumanuackon ADC

DKCIIepUMEHTAIbHBIN CEaHC Ha KABC 2021-2022
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Pacnonon{eHHe JIETEKTOpA PO J1-100 na Kannanackon ADC

—- H&M+Kope|k|n (hybrld)
Sinev (Double Chooz based)
Kopeikin

= Huber&Muller
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[1/(MeV*fission)]

~~
>
L
~
Q.




IIaccuBnas 3amura gerexkropa PO /1-100

1 — nopnepxuBaronMii Kapkac

2 — MejHas 3amnmTa (KKOJIOAeI U3
MEJIHBIX OPYCKOB: Opycku 5x5x85
cm)

3 — nerextop POJI-100

4 — BojaHas 3amuTa (6aK ¢ BOJIOM:
D~210 cm; H~300cm)

5 — mbegecTan A IETEKTopa

6 — miardhopma

1NN

* «Passive shielding of the RED-100 detector in an experiment to study
the CENNS process» Lukyashin A.V. @NPhE-2020

* «A Passive Shield for the RED-100 Neutrino Detector» Instrum Exp
Tech 64, 202-208 (2021).
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PO J1-100 Ha >KCneprUMEHTAJILHOU IIIOMIAIKE

Bo Bpems ceaHca IOCTOSSHHO
MIPOU3BOINIIACH OUUCTKA KCEHOHA OT
3JIEKTPOOTPHUILIATEIbHBIX IIPUMECEU
IYTEM IIPOITYCKAHUS €r0 Yepes
IIPOMBINICHHBIE TeTTEPHl SAES Ha
OCHOBE CIUIAaBOB aKTUBHBIX METAJIJIOB.
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OueHKa (pOHOBBIX YCJIOBHU
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counts

SE rate, kHz

Cursaisl OT OJJMHOYHBIX 3JICKTPOHOB

Pacnipenenenne SE coOBITHI TIO JIUTEIBHOCTH
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HakormuieHnue n anaau3 JaHHBIX

Data collection at KNPP
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OXHUgaeMbIi CUTHAJI ¥ XapaKTEPUCTUKHU (hOHA

Background rate and CEVINS prediction

® Ha ocope nonyeHHsIx /~65 kg LXe /day (Prelimina
napameTpoB AeTekTopa, a kg LXe/day (Preliminary)

TakKe NPorpamMMHbIX NaKkeToB
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DHepreTUYecKue CreKTpbl HEUTPUHO C YTOUHEHHON KECTKOM 00JIaCThIO CIIEKTpA:
Daya Bay: F. P. An et.al. Phys Rev Letters 129, 041801 (2022) ——> HaMmecueH ITOBTOPHBIM aHAJIN3

Double Chooz: V.V. Sinev, et.al. Physics of Atomic Nuclei, 2024, Vol. 87, No. 1, pp. 79-89
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NToru

* Jerextop PO/I-100 ycnenHo mporien nepBblid payH ucnbiTanuid Ha ADC 1 mokazain
CIOCOOHOCTB 3 (PEKTUBHO padboTaTh B yciaoBusax ADC

* PaaumanuvonHas 3amura yctraHoBkd POJI-100 obecnieunBaeT 3p(HEKTUBHYIO 3alIUTY OT
paaralMOHHBIX (DOHOB B yCIOBUAX MOITHOU ADC

* IlpoBenEH aHamM3 JaHHBIX
*  OnTuMu3UpOBaHbI OTOOPHI COOBITHIA

* @DOHOBBIEC YCIOBUA NIPUHATHI BO BHUMAHUE U JUIs1 HAAEKHOTO 0TOOpa COOBITUI OBbLIT
IIOJIHAT HOPOT AETEKTOpa 10 YpoBHS 4=5 SE

* IIpoBenena oneHKa 4yBCTBUTEIbHOCTH

* Hogble onyOJIMKOBaHHBIE SHEPTETUYECKUE CIIEKTPhl HEUTPUHO C YTOUHEHHOMW KECTKON
obsacteio ciekTpa [Daya Bay, Double Chooz, DANSS] BHeCYT KOppEKTHUBHI (
Hoxkman: . AnekceeB «M3mepeHne peaKTOPHBIX HEUTPUHO BBICOKUX SHEPTUM
B akcnepumente JAHCCy)

* IIpoBoguTCs mEepeOLEHKA YyBCTBUTEIIBHOCTH C YYETOM HOBBIX CIIEKTPOB

* B HacTosIee BpemMs OCyIIeCTBISETCA MOJICPHU3AIMS JETEKTOPa U €ro MOJAr0TOBKA K
AKCIIEpUMeHTaabHOMY ceaHcy ¢ aproHom (POJI-100/LAr) B JIDA® MUDU (Cexiius:
Jlerextopsl. Joknan: A.Iluauyk «Moaepuuzanus aerekropa POJ(-100/LAr ans
HaOJII0ICHUST KOTEPEHTHOTO PacCEsHUS aHTUHEHTPUHO Ha s/ipax aproHa)
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biaaromapHocTH

KoJsisieKTUB aBTOPOB BhIpakaeT 0JarogapHOCTb:
* AO «Hayka u uaHoBauum» I'ockopniopanun «Pocatomy»

(ToroBop Ne 313/1679-/1 ot 16.09.2019) 3a cOTpyAHUYECTBO U MOIJACPKKY MOCTAHOBKH IKCIIEPUMEHTA
Ha 0aze Kanununckoit ADC.

* Poccuiickomy Hayunomy @oHy 3a (UHAHCOBYIO MOJJIEPAKKY padOT MO MOJIEpHU3ALIUN YCTaHOBKU PO /-
100 B pamkax koHTpakTa Ne22-12-00082 ot 13 mas 2022 roaa 11st IpoOBEICHUS] BTOPOTO payH1a
ucnbiTaHuii Ha ADC ¢ )XUIKUM aproHOM B KauecTBe paboyeH.

* PykoBoactBy Uncturyta Anepuoit ®uznku u Texnonoruit (MADPUT) u Muctutyta [IpoMbIIeHHBIX
Anepubix Texunonoruit (UITAT) HUAY MU®U 3a nomoiib B IpOBEeACHUN padoT.

* Hayunoii nporpamme «HeuTpuHHbIE AETEKTOPHI AJ11 JUCTAHLIMOHHOTO KOHTPOJIS AIEPHBIX PEAKTOPOB U
actpoduzndeckux ycraHoBok» (FSWU-2022-0018).

* Hayunoii nporpamme «DyHIaMEeHTAIBHBIE CBOMCTBA AJIEMEHTAPHBIX YacTUIl U KocMoJiorus (Ne 0723-
2020-0041).

Croacu0o!
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Cmacu0o0 3a sguMmanue!
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Backup slides
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YIIpyroe KOrepeHTHOE pacCesHUE HEUTPUHO

* Ynpyroe Korepentnoe Paccesnne Hentpuno Ha aromHoM sjpe (Y KPH)
* Coherent Elastic V-Nucleus Scattering (CEVNS, CENNS, CNS, CNNS,...)
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«Coherent Neutrino Nucleus Scattering as a Probe of the Weak Neutral Current» D.Z. Freedman, Phys. Rev. D 9 (1974) 1389.;
D.Z. Freedman «Coherent effects of a weak neutral currenty.
«Isotopic and chiral structure of neutral current», V.B. Kopeliovich and L.L. Frankfurt, JETP Lett. 19 (1974) 145
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YIIpyroe KOrepeHTHOE pacCesHUE HEUTPUHO

* Maunsle 3HEpruu Aaep oTaavyu
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Copper shielding

* A combined copper/lead shielding for
Nal(Tl) scintillation detector

i * Copper layers (~15 cm) with a lead belt
! (~5 cm) mounted on lead base (~15 cm)

1| Rearrangement
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Copper shielding

Due to the fact that we did not have the
. technical ability to test the complete assembly
\ iﬁ before the RED-100 installation was
=& transported to the KalininNPP, the gamma
ﬂ, background was measured by Nal[Tl]
¥ - detector in the laboratory of NRNU MEPhI
3 (Moscow).
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Simulation GEANT4 and calculations

10° =
— Radiation background in laboratory
~ Background approximation by components
104 = Component “K
= Component >8U
— Component ***Th
10° = N” BKG: Interior Nal(TI)
2 and from cosmic rays
g —
S
10° =
- ,\ﬁq’i""'ﬁl
1C)§— i
1 | L1 1 1 I | I I I | I I | I I | I L1 1

500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Energy  [keV]
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Simulation GEANT4 and calculations

; Radiation background inside the coppr shielding (measured)
: .:"'=..,,_ Radiation background inside the copper shielding (MC)
e,
10?2 — e %"’-. Interior Nal(Tl) background and CR-background
E :‘.h."""-.:;.:'-:'.’ 5;'_
. N _The sum of components: MC
s [ R L o model + CR and Interior bkg.
. ] it r"=5-‘:./
© B s .":-":-.-:-..a.w-.ﬁ.s.
IR ey e
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Results comparison and conclusion

* The main source of gamma background 1s the
concrete floor of the laboratory.

* Concentration of 1sotope 1n laboratory concrete
« 4K  203+1 Bagkg
* 28U 44+1 Ba/kg
* 22Th 21+1 Ba/kg

* This concentrations were used in computer
simulations to estimate the suppression factor for
gamma background.
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Simulating and calculations
Gamma-background at surface of the RED-100

10° MC simulation
GEANT4

particles/5 keV/sec

107"

1072

-3 l | | I I I | I I I I | I I |
10 500 1000 1500 2000 2500

Energy (keV)
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Water shieldin

Flexible tank made of special fabric

Supporting frame made of aluminium profile

Cylinder
D=2.1m
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Water tank
| AR

. . /A o .,
Special sleeve for the experiment: | == f:f o] =
durable, waterproof, soft, flexible § —~ =P

L~390 cm; D~20 cm.

- =

3 3
|

Waterproof sleeve

Computer &
«— ADC blocks

Nal[T1] detector
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R%%ative ratio of intensities at various altitudes

, —1170 mm z=/0 mm z=1770 mm
center 7=170 mm z=2170 mm
25- z=>70 mm z=2580 mm
—~ 20 |
N '
= 15- /\’J\ /‘!’V\
= O
o 10- |
)
©
a'd
. _
S
0,

200 Energy bins 400 600




Experiment with water tank

Z 35001 Altitude 1s a distance between the
bottom of tank and the center of
scintillation crystal
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(Gaussian
X2<p>_z fmodel(xiap)_fmodel

, Oxi
i
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