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MeToAbI moucka yactuil 1M

Ha konnangepax [TpaMble meToabl
LHC [leTekTophl,
WIMP -100 8 FI€NPSMblE METObl  PervcTpupyioume
npu E>2000 3B (PerncTpauns NpoayKTos ARl
Henb3s aHHUTMNALMN BUMMOB) CUMHTMANALMOHHBIE
onpenennTb HenTpnHO B HEUTPUHHBIX ACTEKTOPE
Kakon BKnag Teneckonax [eTeKkTopsl,
0BpasoBaBLIMECS PoTOHOB HAa3eMHbIMU raMmma- PETNCTPIPYIOLLME TENNO
HOBbIE YacTuLbl ey KoMGUHMpOBaHHble
BHOCAT B TM OeTeKTopbl
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CHMHTUAAAITMOHHBIE ACTEKTOPHI

DAMA, DAMA/LIBRA - Nal(Tl), 'pan-Cacco

FopoBas moaynauma cyeta coObITUM B MHTEepBarne 2-6 kaB

NalAD — Nal , boynowu
KIMS-CsI(TI),AHraHr

OTKnoHeHnn oT POHOBOro cyeTa COObLITUN HE OOHapPYyXeHO



KoMOuHMpOBaHHBIE KPUOT€HHBIE ACTEKTOPHI

J3HepreTryecknin nopor aHeprim otaaym -10 k3B

JBbIcOkoe, cpaBHMMOE C repMaHUEBbIMU JeTEKTOpaMu,
9HepreTn4eckoe paspeLleHme.

J3ddekTnBHOE pasaeneHne cobbITUN OT Yy—KBAHTOB
(B-, a—4acTuL) 1 aaep oTaaum

WIMP W-thermometer

Hetektop CRESST-II

Reflector

W-therg;nometer
(light detector)



23 -pacraa

AnemMeHTbl ¢ 2 3—aKTUBHbIMU U30TOMAMMU
Ca, Cr, Ni, Zn, Se, Sr, Zr, Mo, Ru, Pd, Cd, Sn, Te,
Ba, Ce, Nd, Sm, Gd, Dy, Er, Yb, Hf, W, Os, Pt, Hg

CdWO4_)106Cd,114Cd,116Cd, 180\/\/, 186\\/
ano4 64Zn,70Zn, 180\ 186\
CaF,—»%Ca, Ca

CaW04_)40C3, 4803, 180W, 186W
Gd,SiO,(Ce) —15°Gd

CeF,, CeCl,—>"¢Ce, *Ce

BaF,— 13°Ba, '3?2Ba

CaMoO,—>%Ca, *¢Ca,*Mo, Mo, Mo
ZnSe—825e



OcHOBHbIe Tpe0OBAaHMA K  CIHMHTHJII-
JATOpaM

BbICOKUN CBETOBOU BbIX0

HU3KUW YPOBEHb CODCTBEHHOW PaANOaKTUBHOCTU

Hanuune onpeneneHHbIX HyKnNMaoB (2[3 pacman)
(106,108,114,116Cd 64,7OZn 180,186W 92,98,100MO

HarnMyne pasnuyHbiX S4ep CUMHTUINIALUUOHHBIX
MULLIEHEN (MOUCK TEMHOW MaTepun)



ZnWO, arq TToncKa 2B3-pacniapa u TM

KpynHorabaputHbie kpuctannbl [ 50 x130 mm
ZnWO, 23 6470Zn, 180\ 186\y: TM

F.A.Danevich et al., ZnWO, crystals as detectors for 23 decay and dark
matter experiments.Nucl. Instrum. Meth. Phys. Res. A 544 (2005) 553.

L.L.Nagornaya et al., “Growth of ZnWO, crystal scintillators for high sensitivity
ZB_expgumgnIs_lEEEltans._NugL_S_QL_iS_(ZOOS) 1469
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The energy resolution of ZnWO, scintillation elements
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The rgy resolution of ZnWO, scintillation elements was

85 % with 1 cm® sample and 10.7 % with a hexagonal
scintillatioR element 40 x 40 mm for 662 keV y line of 3’Cs

L.Nagornaya et al, “Large volume ZnWO, crystal scintillators with excellent
energy resolution and low background” IEEE Trans. Nucl. Sci. 56 (2009) 994

H. Kraus et al., ZnWO, scintillators for cryogenic dark matteg experiments,
NIMA 600 (2009) 594.



ZnWO, temperature dependence of light output and decay time
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The light output of ZnWO,

demonstrates about three-fold
increases and decay time becomes
about three times Ilonger with

decrease of temperature from 300
Kto 7 K.
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The relative light output of ZnWO, at 10 K is 110-115 %1t81at of Cawo,



'ZnWO. - an excellent radiopure
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The measurements were carried out at
Solotvina Underground Laboratory (Ukraine)
and Gran Sasso National Laboratories (Italy).

ZnWO, is one of the best candidate as a detector for cryogenic

2f3 decay and Dark Matter
L. L. Nagornaya et al, IEEE Trans. Nucl. Sci. 55 (2008) 1469

ZnWo, CaWo,®

232Th 0.0015 0.7
235U <0.003 1.6
238 0.002 300
Total a 0.2 400
WK <04
65Zn 0.5
WMSr-%Y <04

1)P.Belli et al., Nuclear Physics
A826 (2009) 256

2)NIMA 538 (2004) 657; APP
23 (2005) 249

eriments !

H. Kraus et al., NIMA 600 (2009) 594.
P. Belli et al., Radioactive contamination of ZnWQO, crystal scintillators, acceptdd to NIMA



Double beta processes in *"Zn and *%*W have been
searched for with the help of large volume (up to
0.7kg) ZnWO, crystal scintillators at the Gran Sasso

National Laboratories (INFN, Italy). Total time of
measurements exceeds 11 thousands hours. New
improved half-life limits in *Zn have been set on the
level of ~10% yr. The different modes of 23 processes
in "Zn, W, and ¥W have been restricted at the level
of 1010 yr.

P. Belli, et al “Search for 23 decay of Zinc and Tungsten with the help of low-
background ZnWO, crystal scintillators™ Nuclear Physics A826 (2009) 256
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PbWO,u PbMoO,

For the first time, PbWO,

scintillation crystal had been
developed by us for studies in the
field of high energies. Possible
applications of this crystal include
studies of double beta-decay,
searches for dark matter and its
use as anticoincidence shield and
active light-guide

L. Nagornaya et al, “Fast scintillators based on large “heavy” tungstate single
crystals,” in Proc. “Crystal 2000” Int. Workshop, Chamonix, France, 1992, pp.

367-374.

F.A.Danevich et al., “Application of PboWO, crystal scintillators in experiment to
search for 2[3 decay of "*Cd”, NIMA 556(2006)259.
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TCMHepaTypHBIC 3ABUCNMMOCTHN CBC€TOBOI'O BBIXOAQ

1 KOHCTaHT 3aryxanua PbWO, PbMoO,
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F.A.Danevich et al., Feasibility study of PboWO, and PbMo%crystal
scintillators for cryogenic rare events experiments, NIMA 622 (2010) 608



PbWO,u PbMoO,

PbWO,, 182 g,2.2h

10

0 MU= 116 eV Chain Nuclide Activity
§ Ith “_ I.-“f T, k= 531V ( mBq/ kg )
ER /A 232Th 228Th <13

238 226Rg <10
210pg (53-79)x103

| [ |
LY 00K} A0 &0
Energy {(ke%

C uenbto nonyyeHus kpucrtannos PbWO, u PbMoO, He 3arpsisHeHHbIX 2'°Pb
NNaHUpyroTCcs BblpalMBaHUA U3 apXeornornyeckoro cBMHUa

F.A.Danevich et al., “Application of PbWO, crystal scintillators in
experiment to search for 23 decay of ""¢Cd”, NIMA 556(2006)259.
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ZnMoO, — aeTexkTop Az moucka 23 pacmaaa Mo

L.L.Nagornaya et al., “Oxide scintillators to search for dark matter and
double beta decay” IEEE Trans. Nucl. Sci. (2009)

—
—
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L. Gironi et al, arXiv:1010.0103v1 [nucl-ex], submitted to JINST



‘ The measurements of ZnMoO, at milli-Kelvin temperature

RIR) =Taeaty y T
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ZnMoO, crystal mounted Scatter plot of the light signal versus heat signal for
on copper Cryostat_ background eXpOSition with ZnMoO4 Crystal.

Contamination by ?'°Po is 28 mBq/kg, activity of ?2°Ra was determined as
8.1 mBqg/kg by analysis of a events in the data.

QP eKTUBHOE pasaeneHmne cobbliTna OT y-KBaHTOB ([3-4acTuy) OT O -4acTul,

L. Gironi et al, arXiv:1010.0103v1 [nucl-ex], submitted to JINST



MgWQO, — kpucrasa asa moucka TM

CroXHOCTW nosny4yeHna —
NoNMMopdOnN3M




‘ CneKkTpbl NPpONyCKAHUSA U JHepreruueckue crnekTpbl B’Cs (662 k3B),

PEHTTeHOJIOMUHECHEHIIMH H3MepeHHbIe CIIMHTH/LIIIIHOHHBIMH
MaoWO kpucrtajaraamMmu MeWQO, n CdWO
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F.A.Danevich et al., “MgWO, crystal scintillators for cryogenic dark
matter experiments”, NIMA 608 (2009) 107.
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TemneparypHasi 3aBUCMMOCTHh CBETOBOI'0 BbIX01Aa M
BpeMeHH BbicBeunBanusa MgWQO,
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CumHTUNNAUNOHHaA 3acheKTUBHOCTL cocTaBuna 33% oTHocutenbHo ZnWO, npu T =7 K
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CupHTHIaTOpEl HAa OCHOBE OKCHIHBIX KPUCTAIOB —
IepCIeKTUBHBIE MaTepHuaisl 1 moucka TM u 23 pacnaga

KpuoreHHble cUMHTURNALMOHHO-POHOHHbIE AEeTEKTOPbI—
OETEKTOPbI HOBOrO NOKOMEHUA C BbICOKOW paspeluatoLle
N CNOCOBHOCTBLIO U AOCTOBEPHON naeHTUdmKaumen cobol
TN

CuuHTunnaumorHsle kpuctannel ZnWO,,
ZnMo0O,, MgWO, - nepcnekTnBHbIe

MaTepuanbl AN HOBbIX 3KCNEPUMEHTOB MO MOUCKY
peaKnux cobbITnn

22



Cinicundoo 3a mam anue !
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