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Recent experimental results

The situation is very exciting ... but confusing:

DAMA/Nal + DAMA/LIBRA  cumulative exposure: 427,000 kg x day (13 annual cycles)
1002.1028 confirms annual modulation effect at 8.9 ¢ C.L.

CoGeNT, 1002.4703, 18.48 kg x day, excesses of events over the expected background
1106.0650, after 15 months, confirms annual modulation effect at 2.8 o C.L.

CRESST, several talks, 333 kg x day, excesses of events over the expected background

On the contrary, CDMS II 0912.3592 612 kg x day, and energies > 10 keV
1011.2482 241 kg x day, low-energy reanalysis

XENON 100 1104.2549 1471 kg x day
XENON 10 1104.3088

SIMPLE 1106.3014 14.1+13.67 kg x day,
found no evidence for dark matter with my,;yp ~ 10 GeV

Carlos Mutioz Direct WIMP Searches 9



OCHOBHOM TE3UC

CUMHTUNNALNOHHbIE KpUCTanabl pTopcoaep-
*awmx coeanHeHunn (LiF, MgF,, CaF, ...??7?)
NMOKa HE MMEeIOT KOHKYPEHTOB A4 NOUCKA

rogoBon moaynasauum no SD-paccesiHUIO Ierkmnx
(~10 MB) WIMP



Ynpyroe pacceaHue
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G.Jungman et al, “Supersymmetric Dark Matter”, Ph.Rep. 267 (1996)
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1.
Nlerkne WIMP

M, ~ 10 '3B/c?
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Dark Matter 2012

Tenth Symposium on Sources and Detection of Dark Matter and
Dark Energy in the Universe
Marina del Rey Marriott February 22-24, 2012

UCLA Dark Matter 2012 agenda Advisory

committee
Last update: February 24, 2012. Talks are being uploaded to

this website in PDF format. Elena Aprile (Columbia), Elliott
Bloom (Stanford), David Cline
(UCLA), Juan I. Collar (University of
Chicago), Katherine Freese

Joel Primack (UC Santa Cruz): ACDM -- triumphs and tribulations (University of Michigan), Ana Heras

(16.6 MB) (ESA/ESTEC), Rene Ong (UCLA), Joel
Elliott Bloom (SLAC): Using the Fermi large area telescope to search Primack (UCSC), Leszek Roszkowski

Early afternoon session Wed. February 22, 1pm - 4pm: Overview talks

for dark matter via indirect detection: an overview (5.9 MB) (University of Sheffield, UK and SINS

Rick Gaitskell (Brown Univ.): Overview of experimental direct dark Poland), Bernard Sadoulet (UC
matter search (20.1 MB)
Stefan Schael (RWTH Aachen Univ.): Status of the AMS-02 experiment

on the ISS (23.4 MB) (Massachussetts Institute of
¢ Paolo Gondolo (Univ. of U_t_a_b_)_:Thenrv of low mass WIMPs (25.7 MB) Technology), Ned Wright (UCLA).

Berkeley), Ina Sarcevic (University of
Arizona), Max Tegmark

e Katherine Freese (Univ. of Michigan): Dark stars (7.8 MB)
e Coffee break .
Links
Late afternoon session 4:15 - 7:25pm: Dark energy and the equation of

state Los Angeles International Airport




Theory of low mass WIMPs
Light dark matter
Weakly-interacting
2-10 GeV/c? mass

Paolo Gondolo
University of Utah

PLH A »
The original WIMP

VoLuME 39 25 JULY 1977 NUMBER 4

Cosmological Lower Bound on Heavy-Neutrino Masses
Benjamin W, Lee®
Fermi National Accelevator Laboratory,™ Batavia, Nlinois 60510
and
Steven Weinberg(®

Stanford University, Physics Depaviment, Stanford, California 94305
(Received 13 May 1977)

The present cosmic mass density of possible stable neutral heavy leptons is calculated
in a standard cosmological model. In order for this density not to exceed the upper lim-
it of 2x 10~% g/cm?, the lepton mass would have to be grealer than a lower bound of the

order of 2 GeV.
2 GeV/c2 for Q=1
Now 4 GeV/c? for Q.=0.25
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2.
SD-pacceAaHune

M, ~ 10 '3B/c?



unpaired proton unpaired neutron

Isotope Abundance(%) A°J(J+1) Isotope Abundance(%) M?J(J+1)

'H 100 0.750 ‘He 1.3 x 107 0.928
i 92.5 29G4 4.7 0.063
g 100 0.647 677Zn 4.1 0.073
23Na 100 0.041 BGe 7.8 0.065
2771 100 0.087 PRu 12.7 0.039
tle)| 75.8 0.036 0IRu 17.0 0.049
Sy 99.8 0.167 Hicd 12.8 0.072
9Ga 60.1 0.021 13Cd 12.2 0.079
1Ga 39.9 0.089 115G 0.4 0.173
As 100 0.000 1178n 7.7 0.205
BNb 100 0.162 129X e 26.4 0.124
07Ag 57.8 0.054 131Xe 21.2 0.055
109 Ao 48.2 0.057

127] 100 0.023

J.Ellis and R.A.Flores, Phys.Lett.B 263 (1991)



CopepxaHue U/Th/K
238U 232Th 4OK 210Pb
[ppt] [ppt] [Ppm] [Bg\kg]
CBuHey, <100 1400 <1 <2
Meab <100 600 <1 -
LiF ~10 ~3 ~10-4

Dilution
refrigerator

Kevlar cord
OFHC copper

ribbon
(thermal link)

LiF crystal

OFHC copper
holder -

QQ—[ Available online at www.sciencedirect.com
[—
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ELSEVIER Astroparticle Physics 19 (2003) 135144 |2cml

www.elsevier.comflocatefastropart

First results from dark matter search experiment with LiF
bolometer at Kamioka underground laboratory

K. Miuchi **!, M. Minowa *®, A. Takeda ®, H. Sekiya ®, Y. Shimizu ®,
Y. Inoue ™€, W. Ootani ¢, Y. Qotuka ¢

* Department of Physics, School of Science, University of Tokye, 7-3-1. Hongo, Bunkyo-ku, Tokye 113-0033, Japan
" Rescarch Center for the Early Universe { RESCEU), School of Science, University of Tokyo, 7-3-1, Hongo, Bunkyo-ku,
Tokyo 113033, Japan
¢ International Center for Elementary Particle Physics (1CEPP), University of Tokyo, 7-3-1, Hongo, Bunkyo-ku,
Tokyo 113-N033, Japan
4 Institute of Plysics, University af Tsukuba, 1-1-1 Ten'nodai, Tsukuba, Iharaki 305-8571, Japan

Dilution Dewar

————— Air tight bag

Received 14 July 2002: received in revised form 14 July 2002: accepted 20 July 2002

—— OFHC copper
(10 cm)

Lead (15 cm)

Abstract

The Tokyo group has performed the first underground dark matter search experiment from 2001 through 2002 at
Kamioka Observatory (2700 m.w.e). The detector is eight lithium fluoride bolometers with a total mass ol 168 g and
aims for the direct detection of weakly interacting massive particles (WIMPs) via spin-dependent interaction. With an
exposure of 4.1 kg days, we derived the limits in the a,—a, (WIMP-nucleon couplings) plane and excluded a large part
of the parameter space allowed by the UKDMC experiment.

@ 2002 Elsevier Science B.V. All rights reserved.

Boric acid sheet

(1g/cm?)

— Polyethylene
(20 cm)

PACS: 14.80.Ly: 29.40.Ym; 95.35.+d
Keywords: Dark matter; Neutralino; Weakly interacting massive particle; Lithium fluoride; Bolometer
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TAUP 2011 - PICASSO

* 150 um droplets of C,F,, dispersed in polymerised gel *
* Droplets superheated at ambient T & P (T,=-1.7°C)

= Radiation triggers phase transition

* Events recorded by piezo-electric transducers

* Operating temperature determines energy threshold

Main attractive features:

* low threshold 45°C > E,, = 2 keV
= inexpensive! 0.19 k$/kg (C,F,,)

* insensitive to y - background

* Inspired by personal neutron dosimete
@ Bubble Technology Industries, ON



F

—
>
o
£
w
3
o
L
0w
@
L
£
b
>
o
L
]
c
I
'©
2]
@
14
@
c
=
o
-
i

Calibration of Energy Threshold

Mono-energetic n-test 10¢
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SIMPLE - SDD
. 5
\"n\ WIMP ,f"’
‘/’ . SIMPLE g\
Superheated Droplet :
C,C1F; (- 30 pm)
é/.-\*l

( Seitz : Phys. Fluids 1 (1979) 1)

(i) E>E, =dnr2y/3e

key feature : selective sensitivity
tunable (P.T) double threshold device
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COUPP2L SNOLAB Results o PREMNARY

>993% a|pha ) Wll\alflg Mass (GeV)
rejection (15 keV '
threshold)

20 WIMP
candidates

— (0.11,0.09,0.03) ev/kg/day
above (8, 11, 16) keV

— Expect ~0.01 ev/kg/day from
identified neutron sources

3
10

:0.05 AP

AP is a measure of acoustic energy
A(T) temperature correction

G; gain correction for j*hacoustic
sensor

C,(x) position correction for n®™ " log (AP)
frequency range )
psd power spectral density with AP = A(T}ZG;'EC-: {1)2,* x psd!

bin center frequency f

3/5/2012 Jeter Hall - COUPP Results - Moriond EW 2012 ]



3.
[oaoBaA moAaynAuunA
ckopoctn SD-pacceaHuns
ana
M, ~ 10 =B/c?



CnekTp agep oT4aum 1 rogosBas moaynAauma
Ha npumepe LiF npu orpaHnyeHun SIMPLE:

Osp = 102 pb, My = 10 I'38/c?

Mpu ceeToBbIXoae LiF 10000 doT1/M>B
csetocbope 0.8 n k.. 3pP. 0.25
nonyymm 2 ¢.3./kaB (kak B Xe100 )

Mopor 8 DAMA/Nal — 5-6 ¢.3. K3B

Recoil spectra: M7=10 GeV, 5°P=0.01 pb (as of SIMPLE-2011)
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Rate, counts/day/kg/keVnr

20 25
Recoil energy, k

Rate, counts/day/kg/keV

<

Residual (June - December) for M7 =10 GeV

=

15 20 25 30 35
Recoil energy, keV

Mopor —oT1 6 ¢.3. = 3 K3B 3.1.
Mpn Q = 0.3 cooTBeTcTBYeT ~10 K3B
dHeprmn agpa otaayun

CKopocTtb cyeTa > 10 K3B:
~0.3 cobbITnit Krt cytkm

100 Kr ob6ecneunt ~1000 B mecal,

rO4OBAA MoaynAaunattl




4.
JKCNEePUMEHTA/IbHbIN 3a4e



Kpatknii oTuer
00 HccreI0BaHUH CIMHTHISIIIMOHHBIX CBOMCTB KpHrcTaio LiF(W)
Abaypamnro JI.H., 'apun B.H., l'opbades B.B., Kanuxor A.B., [lluxun A.A., 17-23.11 2009, BHO

Llens uccneaoBanus: oneHka ceeroBbixoa kpucraina LiF(W) otHocutensao Nal(TI).

1. MeToanka uccjie10BaHHSA.

Jast uccnenoanus Obl1 BeIOpaH oauH K3 ABYX Oonbmnx kpucramioB LiF(W), Beipamennsix B Xapb-
KOBe Ha 3aBojie «Monokpucrau. Kpucramn umeer pasmep 150x150x300 MM 1 obopynoBaH 0JHUM
okHOM jauamerpom 120 Mm. [Ins mpocMoTpa KpucTaaia ucnojb3opaics Gonbluoit @DV Hamamatsu
R2321 co cranpaptHeiM aenuteneM. BbIXoa aHOTHOTO CHTHaNA MOJAETCs HA 3apsI0YYBCTBHTEIbHBIN
npeaycunurens (3UITY) ¢ nocrosunoii Bpemenn 100 mxc. Curhan 3YIIY npocmarpuBaercs
2-kaHanbHbIM 1HGpoBbIM ociiiuiockonoM (L[O) Jlan10MS ot Pynues-lllunsesa. [{nsa sanycka 1O
HCIIOJIB3YEeTCsl TPUITEPHBIH CHrHalN, c(OPMHUPOBaHHBIH 110 nepeaHemy ¢pouty curnana 3UITY. B ka-
YecTBE PaJHOAKTHBHBIX HCTOYHHMKOB ObLIM MCHONIB30BaHbl UcTouHHKH OCIU ¥7Cs (662 x3B), *Co
(1.17 u 133 MaB), *'Am (27 u 60 x3B), a tawke >’Pu - HCTOUHHK anb(ha-yacTull ¢ dHepruei
4.6 M»>

Kak noxkasan camplii nepBblii onpIT paGoThl, UCC/IEN0BAHMSA TAKOTO POJa NPAKTHYECKH HEBO3MOMKHO
MNPOBOJMTH 0e3 crelHanbHOM MacCHBHOM 3alUTbl OT PAJMOAKTHBHOIO (OHA OKpYKAIoLLeid cpeisbl.
TTosToMy H3MepeHHs MPOBOJAKIMCH B MO3eMHOM KOMILIekce HH3Kk0(oHOBOH Jabopatopun ITHT, B
cueTHoil komHate 101. Bo Bpems n3mepeHuil KpucTani Obl1 OKPY/KEH CIIOEM CBHMHIIA TOIIIHHOH § cMm
U BoJib(pama 2 cm.

2. XapakTepHCTHKA CUTHAJIOB.

HzBecTHO, uTO B BBICBEUMBAHUM KpucTawioB LiF

HaOIIIOJAI0TC KOMITIOHEHTBI C JJTHTEIBHOCTBIO B

JECATKH H COTHH MHKPOCEKYHA. DTHM ObLI 00y-

cioBiaeH BbiIOOp nocrosHHOW Bpemenu 3UITY B

100 mxc. Ha pucynke cnpasa npeicraBieH Kajp

oJHOro W3 coObITHH BeicBeunBaHusa B LiF(W) nmpu

00JIy4eHUH KaKUM-THOO MUCTOUHHKOM. TTo TopH3oH-

TalH OTIOKEHO BPeMs B MMIUIMCEKYHJAX, IO Bep-

THKaNW - oMpoBaHHble 3HaueHus curaana 3UITY T, milsnc

B Ounax [1O. BuaHo, 4To cHIrHan CKIabIBaeTC M3

OT/E/IbHBIX, N0 BeeH BEpOATHOCTH, 1-(DOTOAIEKTPOHHBIX BCILIECKOB, HauOoliee HHTEHCUBHbIX B Ha4a-
ne u bonee peaxux B KoHne. Caeayer OTMETHTS, YTO
BpI0Op 100 MKC OKa3pIBaeTCA HENOCTATOYEH, YTOOBI
BbIOpaTh Bce (DOTORNEKTPOHBI, OTHOCSLIMECA K CO-
6blTlrl]0 BbICBEYHBAHHS — BIUIECKH €€ MOCTYNAKT, a
3UIIY yxe paspskaercs. Tem He MeHee, yBelnu4u-
BaTh BpeMs paszpsna 3UITY He npenctaiserca BO3-
MOXXHBIM MO cheaytouleii npuumbne. Ha pucyHke
cneBa MpeAcTaBleHa OCIMAJOTpaMMa CHTHaa
3UITY npu o0ayyeHHM KpHCTAlIa HMCTOYHHKOM
9Py, MiTeHCHBHOCTH HCTOMHHKA (okono 100 yvac-
THII B CEKYH/y) MHOTO MEHBIIIE CKOPOCTH IIYMOBBIX

| 1 —¢oToonekrponnsix  cobeituii  PBY  (okono

T mitiees 5 kI'n). [Ipu yBennueHun BpeMeHH pa3psaja CyllecT-
BCHHO IMOBBICHUTCs BCPOSITHOCTH HAJIOKCHHUA CHUI'HA-

4To OyJeT NPUBOAUTD K 3HAYMTEIbHBIM HCKAKEHHUSAM [TPU OINPEICICHHH aMILIUTY bl

3 4

LiF(W), 18 Kr
[Mpon3BoACTBO

«AHCTUTYT MOHOKPUCTANIOB»
XapbKoB, YKpauHa

THT BHO

BHyTpeHHUI otyeT HoAbBpb 2009



LiF(W), 18 kr, ITHT BHO, T~300 K

LiF(W) amplitude response on gamma and alpha sources, +/-200 mV range
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Amplitude, bins

50

NCTOUYHUKMU:
239p; 60Cq. 137Cs
V4 V4

Tau npeaycmnuntens
560 mKc

CseToBbIX0OA,:
~ 800 ¢poToH/M>3B

250

Puc. 2: T'ncrorpamMmbr aMmumnTy 1 orkanka kpucrasita LiF(W) na obaydenne mcTouHuKaMu

Y-KBaHTOB, c-4yacTuil u PpoH, auanazon +£200 mV.

AbaypawuTos un ap. NpenpuHt NAN PAH 1284/2011




LiF(W), 18 kr, [THT BHO

LiF(W) background in shield, 200 mV range BepxHui npeaen
T T T D R T 20 uBK/Kr.
":::E::::::::::::::::::::::::::::::::::::::::E::::::::::::::::::::E:::::::::::::::::::: COOTBETCTByeT
~10 r/r no U/Th
n~1028r/r no #%K

—— |~ 10counts day kg ke | -

10 F A i by 3
30‘96“3”'5’ SHEE » BHE BARHO:

Counts per bin
S
|

CKopocCTHM cyerta -
BRI e OAHOro nopAaaKa C
o208 LiF 8 KamnokaHae

p—
(==
I

-> 3HaYUTEeNbHbIN
PECYPC CHUKEHUS
doHa

0 50 100 150 200 250
Amplitude, bins

Puc. 2: 'ncrorpamma dona gerexkropa LiF (W) 3a 1194 yaca na6opa, mkasa mo ocu X 2 MaB.

AbaypawuTtos un ap. MNpenpuHt UAN PAH, 2011, B nevyaTu



KpaTkui oryer
00 HceneIoBaH|M CLIHHTHIUIALIMOHHBIX CBOHCTB KprcTania LiF
TpH TEMIIEpaType OIH3KOH K XKHIKOMY a30Ty
Aonypawnros JI.H., bepnes A.H., Kann .B., lnxun A.A.
1-12.01 2011, BHO

Llesnb MccneqoBanmst: MOMCK CLMHTUILULILIMOHHOIO BBICBEUMBAHHA YMcTOro Kpuctasia LiF
TpH TeMrepatype GIH3KOi K KUAKOMY a30Ty

MeToauka mouckKa u pesyabTaThl.

M oxnaxeHns KpucTaina Oblla NPHMEHEHA KPHOTEHHAs YCTaHOBKA, M3rOTOBJCHHAs Ha OCHOBE
IITATHOTO XJIa0NPOBo/a (Me/IHbIH cTepikeHb B TOHKOCTEHHOH pydariike U3 HepikaBelomlel cTanm) o
Horo 13 crapsix ITTJ] nponssoacTea OMSH, mobeszno npenocrasiennom B.D. Suuem.

Jlns noMcka CHMHTHIUISIIIHOHHOTO OTKJIMKA Obll BeiOpan kpucrtana yucrtoro LiF ¢ pasmepamu
@30x50 mm npowmseoacta DXK, r. Awrapck. [lns mpocmoTpa kpucTamna ucronb3oBaica DY
Hamamatsu R374 co cranpaptaeiv nenurenem, HV=760 B.. Beixo/l aHoiHOrO cUrhana nojiaercs Ha
3apsI0uyBCTBHTENbHBIE npegycuantens (3UITY) ¢ mocrosnuoit Bpemenn 9.2 mxc. Curnan 34ITV,
npouteamyit cnexrpoMerpudeckuii yeunutens ORTEC-575 6e3 dopMHpoBaHus, pocMaTpUBaeTcs
2-kaHanbHBIM 1THGPpoBEIM ocummnockonoM (L1O) GaGe. lllar oumdposkn cocraemsier 10 He, anuHa
kaapa 200 MKc.

anL’[BﬂpHTCJ’thbIG H3MEpPCHUA (ABK) HC BBIABHIIH CKOJIBK -Hl-lﬁyﬂb 3aMCTHOI'0 OTKJIMKA Ha HMCH-
muecs ueroynnkn (“Co u 1p.) npu Temneparype kpuctamia LiF npumepro -186 °C. Beino peieno
(o npennoxkenuto Kyssmunosa B.B.) nckarh OTKIHK OT MIOOHOB KOCMHYECKHX Jyueil. MnTerpaabnas
NJIOTHOCTh TI0TOKA MIOOHOB Ha ypoBHe ABK cocrasnser 270 mic!. Ha YKa3aHHOM KpHCTaLIE 3TO
JIOJIKHO NpUBOMTE K 10+12 orcueros/yac.

Jns zanycka L[O wucnone3yercs TpUITEpHBIH CHrHai, chOpMHPOBAHHBIH IT JKJIEHHEM MIOOHA B
MJIOCKOM TJIACTHYECKOM CUMHTHILIATOPE, PAacnosioieHHoM csepxy kpucranna LiF. Beuo nposeneno
HECKoJIbKO M3MepeHHii. B nepsom m3mepennn kpucramn LiF Obin 6e3 MOKphITHSA, B MOCTEIYIOMUX —
OBIT TIOKPBIT CTIEIHATBHON CBETOOTpakKatomeH TeIOHOBOI TINIEHKOH, NMPe0CTaBIeHHON «AMKPHCY,
XapbKoB.

Ha pucyHke clieBa  npelcTaBlIeHbI
aMITIHTY/IHbIE PHCTOrPaMMBl,
HaOpaHHbBIE OT OXJIAKAEHHOTO KpH-
crasa LiF B coBnajieHuu ¢ oTcyeTaMu B
maactuke (MiooHbl). HukHsAs  1HHHA
(cuHaAs) — KpucTann 6e3 TOKpBITHL,
BEPXHAA JIMHMA (KpacHas) — KpucTall
MOKPBIT OoTpaXKaroLei ILICHKOH.
CkopocTb cuera B 000MX H3MepeHHAX
npumepHo 10 orcueros/yac, Bpewms
HaGopa — okono 3-x cyr Kaxaeii. Ha
HUKHEH rUCTOrpaMMe npocMaTpHBaeTes
Hekoe mnoaodue muka B paitone 100
O6uHa.  BepxHas  rucrorpamma B

100 OCHOBHOM IUIOCKas, ¢ 3aMETHOH Joneii
Amplitude, Ga E NepenoIHEHHH.

LiF at LN, no coat (blue) and with coat (red), same gain

YucTbin LiF, oxnaxaeHHbIin o
*UAKOro a3oTta

CseTtoBbixog, 10 pot/M3B

M3mepeH no nposieTalomMm MIOOHaAM
KOCMUYECKUX NyYen

YcTaHOBKAa — Ha OCHOBE BbilLeLero
n3 ctpoa MNMNAa, AybHa
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KopoTKoXusywmne nepeudHbie paganayMoHHble aeceKTbl
B Kpuctanne LiF

@ M1 A, Jlucuyeina*, T.B. MpeukuHa, B.M. Kopenanos, B.M. Jlucuysin

*ToMCKWIA rocyaapCTBEHHEIN AapXUTEKTYPHO-CTROWTENLHEIA YHUBE PCUTET,
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(Moctymiwna B Pegakymio 8 Hoabpa 2000 r.)

MeTozamu Iil.'-.'[FI‘_rL'IE:CHDH CINCETPOMETPHH € HAHOCCKYHIHBIM

paspericHUeM

HMHETHHCCKHE MAPAMETPE HHHIHHPOBAHHE BOIICHCTBHEM HMITYIRCE JTCKTPOHOB (]
mWeHHA W cBeueHHA KpHerannoB LiIF. Masepenwn nposeieHel B creRTpansHOMH 0D
mianazone 11—150K u mpemennom untepsane 107°—10s nocne okoHuasus aci
poaacicTene M3 npuBoauT K co3gaHum B OkpucTtanne LIF momwmwo F- Fi- o 102
JeeKTOB ABYX THIIOB, PA3THYAKIIMXCA CHOCKTPATLHEIM [OAOMWEHHEM [OCI0MIATE] 0
PEXOIOB, BPEMEHEM IWH3HH M XapakTepoM TEMICPaTyPHOH 3aBHCHMOCTH 3(fek
mHna | mmeroT mornomaTeneHEE nepexodsl Ha 3.5 u 5.1eV u wanywareneHeni Ha
Nornomare/bHEIE Nepexods Ha 5.3 1 4.75 eV 1 uamyvaTeneHel nepexol Ha 4.4eV. ¥
I1=150K n3meHeHHE KOTHYECTBEHHOMD COOTHOLICHHA MEWIY THAMH EOPOTHOMHE

—
=1
T

It, arb.units

=
=]

T K

BEMHYHHY KBAHTOBOMOQ BBEIXOIA F-Ll{!HTpDB. l'lpc.:lnmarac'rm, HTO DﬁHa[‘.‘t}'}HEHHEIE

ABTONMOKAMH3I0BAHHEIC 3KCHTOHE! PAITHYHOMD THIIA.

PafoTa BEINOMHCHE NPH (BHHAHCOBOH NOIICPHES NporpaMyel "VHusepouTeTsl Pocoun”,

B HOHHBIX KPHCTAMIAX NEePEHYHBEIMH MPOIYKTAMH penak-
CALMH COATAHHLIX PaTHALMel 3TeKTPOHHLIN Boa0VKICHHI
ABJIAIOTCA [apkl (QpeHKenebckHX Ie(exToE # apToloka-
TM30BaHHEIE JKCHTOHE (AD). @pEeHKeTCBCKHE Naphl co
speneHesM THbo pexoMOHHHpYVIOTCA, THO0 npeodpasvioTcs
b JeerTel, cTabHIBHEIC MPH YETOBHAX JKCOepHMeHTa. AD,
BPeMA JKH3HH KOTOPBIX ONPENeTAeTCA CNHHOBOH MYIBTH-
[IETHOCTBID W CTENEHBIO MPOCTPAHCTEEHHOrO NepekphIBa-
HHA JIEKTPOHHEIX BOTHOBRIX (WWHELHH 3IeKTPOHHOTO H
IEIPOYHOTO KOMIIOHEHTOR, PAcalaloTced HATVYaTeTEHO HIIH
De3el3TV4aTeIRHO.

B pany wenouno-ratonaaex kpuctatios (LUIK) npo-

HOTO HMIYTeca 1eKTpoHos (WMD), coamasasmero ofbem-
HYI0 T7I0THOCT: Bo30y:kaeHus He seme 1J - em™3, co
cpeaneii sneprueil anexTponos 350keV npu IIHTEIBHO-
ctiu U 10ns.

Heenenosamice ocodo gueTele kpicTatas LiF, npoapasy-
Hele B ananasone 12—0.5¢V, corepwamue npumecn Mg, Al,
Si menee 11073 mol.% u xuc1opona menee 1- 1073 mol.%
(N0 IAHHLIM NPOTOH-AKTHBALHOHHOIO AHATH3A).

1. Peaynbrathl nccnegoeaHuin

Ll llomMmunecuenuns kpucrtaxma Lil, unu-

Puc. 3. TeumneparypHele 3aBHCHMOCTH BEICBEYHBAEMEX CBETO-
cymm (f7) wa 58 (a), 44 (b), 3.5eV (), HHHUHHPOBAHHEIX
BONEHCTBHEM MMIY/ILCA 2eKTPoHOB Ha Kpuetan LiE
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Spectral range

Performance of scintillation materials 260-600 nm

at cryogenic temperatures
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An increasing number of applications of scintillators at low
temperatures, particularly in cryogenic experiments searching
for rare events, has motivated the investigation of scintillation
properties of materials over a wide temperature range. This
paper provides an overview of the latest results on the study of
luminescence, absorption and scintillation properties of
materials selected for rare event searches so far. These include
CaWD4, ZIIWOq., CdWOJ,, MgW()q., CHMDDq., CdM004,
BiyGes0,,, CaF,, MgF;, ZnSe and Al,0s-Ti. We discuss the
progress achieved in research and development of these

Light output, arb.u.

Decay time, us

100

Temperature, K

Figure 9 (a) Temperature dependence of the scintillation ligh
output in CaF (1) and MgF» (2). (b) Temperature dependence ol
the main scintillation decay time constant of CaF: (1) and MgF (2)




3aKn4vYeHue

* [pu SD-ceyeHnn 102 n6 n macce M,~10 =B
ceeToBbixog ~10° doToH/M3B obecneunT
Ha pTope curHan ~0.3 otcyeT Krt cytkm! > 10 KaB

e CUMHTUANAUNOHHDBIN MeToa, AaeT BO3MOXHOCTb
MCNONb30BaTb BO/IbLLME MACChI B PEXKMME
cnektpomeTpumn (B otinume ot COUPP n SIMPLE):
100 Kr gact ctatucTuky ~1000 cob/mecau — roagosas
moaynaynal

e OCHOBHOW UCTOYHUK POHa — 3allUTa; ANA
ectectBeHHoOM cmecu LiF onaceH TpuUtun, HO —
oboraueHue no “Li, pocT KpUCTann0B Noj, 3emaei
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Some on residual contaminants in new ULB NaI(Tl) detectors
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- e
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2000 3000 4000 50042381 pesidual contamination First estimate: considering the measured a and 232Th

200
150

100

Counts/50 keV

50

a/e pulse shape discrimination has practically
100% effectiveness in the MeV range

C e The measured o yield in the new
i R A
1‘50; o I:\> DAMA/LIBRA detectors ranges

from 7 to some tens a/kg/day

Second generation R&D for new
DAMA/LIBRA crystals: new selected

powders, physical/chemical radiopurification,
new selection of overall materials, new
protocol for growing and handling

232Th residual contamination From time-amplitude method. If 232Th chain at
equilibrium: it ranges from 0.5 ppt to 7.5 ppt

E(keV) activity, if 238U chain at equilibrium = 238U contents in
4 new detectors typically range from 0.7 to 10 ppt
live time = 570 h : . . . —
| 3 238U chain splitted into 5 subchains: 238U — 234U — 230Th — 226Rq — 210Pb — 206Pb
Thus, in this case: (2.1£0.1) ppt of 232Th; (0.35 +0.06) ppt for 238U
2 and: (15.841.6) uBq/kg for 234U + 239Th; (21.7+1.1) uBq/kg for 22°Ra; (24.2+1.6) uBq/kg for
210pp
4 : 10
natK residual contamination
1 m The analysis has given for the "'k | _ ; double coincidences
IU? content in the crystals values not ]

epi/kg/keV

0,25

E(keV)

2000 3000 4000 5000

cpdkg/keV
= =

I exceeding about 20 ppb

1297 and 21%Pb

Ll L PV S T R - ]

800 1000 1200 14‘00 I 1600 1800
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/ T |129T/mtT 21.7x10713 for all the new detectors
210ph in the new detectors: (5 - 30) uBq/kg. ... more on

No sizable surface pollution by Radon

NIMA592(2008)297

[ S— daugthers, thanks to the new handling protocols

E(keV)



BakyymHo-unctbin LiF, Tomckun MNonutex. YHUB.
NucnupiHa n ap., ®TT 43 9 (2001)
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10--2 1 1
0 At \ 0 100 150
45 4 35 3 25 2 K
E,ev Puc. 3. TemneparypHble 3aBHCHMOCTH BBHICBEUMBAEMBIX CBETO-
cymm (I7) nva 58 (a), 44 (b), 3.5¢V (c¢), MHHIHHPOBAHHBIX
x100 BO37eliCTBHEM HMITY/ILCA 37IeKTPOHOB Ha Kpuctaun LiF

I, arb.units

I, arb.units

Puc. 1. ChekTpbl JIOMHHECUCHIMH, HHUIIHHPOBAHHBIC BO3MEH-
CTBHEM EIIMHHYHOTO MMITY/IbCa JIEKTPoHOB Ha Kpuctamwt LiF npu
temmeparype 20 (a), 50 (b), 80K (¢) u u3MepeHHbIe ¢ pas/THYHOI
BPEMEeHHOIT 3a/IepIKKOIl K MOMEHTY OKOHYaHHsI ICHCTBHSI IMITYJIbCA:
10 (a,b), 100ns (c). Ha BCcTaBKe: CHEKTP MHUTHCEKYHIHOTO
KOMITOHEHTa cBevueHus npH 22 K.

100

Puc. 2. TemneparypHble 3aBHCHMOCTH 3HA4YCHHIl KOMIIOHEHTOB
3aTyXaHHS B Pa3IMYHBIX [IOJIOCAX CIEKTPa CBEYCHMs, HHULIMH-
POBAHHOTO BO3JEIICTBHEM EIHHUYHOTO HMITYJIbCA 3JICKTPOHOB Ha
kpuctawt LiF




New result on WIMP search

1 year data, Total exposure: 24524.3 kg days
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Ca Fz( E u) 1 kpuctann CaF,(Eu), 310r

Bpema Habopa < 3 mec

OKHO 2-10 Ka3B

Eu — ocHoBHOM UCTO4YHUK U/Th

PICASSO . =

This work

count rate [counts/k.e.e./day/kg]

showr.

Fig. 4. Limits in the a,—a, plane for M, =50 GeV {upper) and 200 GeV (lower). The
region between two solid lines is allowed by this experiment. Results of NAIAD[20],
PICASS012], CDMS[21], DAMA Nal[22] and DAMA Xe[23] experiments are also

EVOH sheet —

Polyethylene

6N Copper

1000

100

Fig. 1. Schematic view of the experimental setup.
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Y. Shimizu et al, Phys.Lett.B633 (2006)
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