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The Time Projection Chamber (TPC)

248 3” low-bkg PMTs
1 m drift X 61 m

— 2 tons active LXe

— largest LXe TPC built
filled and functional
since May 2016

M. Lindner MPIK
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Cite as: D. Akimov et al.. Sc
10.1126/science.aao0990 (2017)

Observation of coherent elastic neutrino-nucleus scattering
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PHYSICAL REVIEW D 89, (023524 (2014)
Implication of neutrino backgrounds on the reach of next generation 10 100 1000
dark matter direct detection experiments ] -
WIMP Mass [GeV/c“]

J. Billard, and E. Figueroa-Feliciano
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2010 2015
m 2G detector PR = VON /T =
2019-2020B8%5 [
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e 1 ﬁ]’ﬁd)}* - Julien Masbou, EDU 2017, Quy Nhon, 28th July 2017
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= Spin Dependent : PICO(=PICASSO+COUP)

m BEYARE(superheated droplet) C,F; /NTI)LF T V/\—

BEEZEDHES (TRIVF—ANRD FIVBRITZL)  3.3keVnr

Z{MICKEBEE 60w )b

AVNICEBERL arX1v:1702.07666v2
BEETHY ~ — 032/ 1167kgdays

Hugh Lippincott, Fermilab
for the PICO Collaboration
EDU 2017
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1 '1G. 3. The EJl"""' L. limit on the SD WIMP-proton cross

; I'l CsFg plotted in thick blue, along
(thick red) [10], PICO-2L
en band) [14], SIMPLE (or-
, IceCube (dashed ¢ 0

iHow many bubbles can you count?

SDIZDWLTI&, PICOAY) —

Tlu indirect linlits from IceCube and SuperK assume :
Y hilation to 7 leptons (dashed) and b quarks (dotted).
I\ purple region represents 1);11':—1111(_'-‘[(_‘1' space of the constrained
inim: "S) ic 39]. Additional limits, not
shown for clarity, are set I'»\ LU\ [40] and XENG I\H)H [41]
(comparable to aX-II) and by ANTARES [42, 43] (com-
barable to lceC lllu .




Cross section

M M\
M, +M,

> Enhancement factor C Hyx = : reduced mass

{( = 4G, 1’ RN O
> Sl interaction
2
Coc A
> SD interaction (contribution of either proton or neutron is considered)

C oc 2,2J(J + 1) »: Lande factor
J : total spin of the nuclei

G; :Fermi coupling constant

A: atomic nhumber

Isotope | .J | Abundance(%) Hmag A2 (J +1) | unpaired nucleon
'H 1/2 100 2.793 0.750 proton
i | 3/2 92.5 3.256 0.244 proton
Up | 3/2 80.1 2.689 0.112 proton
PN | 1/2 0.4 —0.283 0.087 proton
Pp 1/2 100 2.629 0.647 proton

“Na | 3/2 100 2.218 0.041 proton
12771 5/2 100 2.813 0.007 proton
B33cs | 7/2 100 2.582 0.052 proton
SHe | 1/2 1.0 x 107* —2.128 0.928 neutron
170 5/2 0.0 —1.890 0.342 neutron
298i 1/2 4.7 —0.555 0.063 neutron
BGe | 9/2 7.8 —0.879 0.065 neutron
129%e | 1/2 26.4 —0.778 0.124 neutron
BiXe | 3/2 21.2 0.692 0.055 neutron
8w 1 1/2 14.3 0.118 0.003 neutron
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@ SDESIDKRESIIIRIT
@ SDCOEFRTIE ZTa—rU/20PHXedrDT
7 | %% d)?ﬁ 0)¢7].]I§/\d) IJ _9: Hugh Lippincott, Fermilab

for the PICO Collaboration
EDU 2017

New Journal of Physics 2 (2000) 14.1-14.14 Scaling to PICO-500
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PHYSICAL REVIEW D 89, 023524 (2014)

pling constant, QH
nuclear h
number of protons, and &,
kinematics, one can easily dun

energy E™ is equal to

BaCIIE NS

N — (1 —4sin’8,,)Z is the weak
ercharge with N the number of neutrons, Z the

the weak mixing angle. From
that the maximum recoil
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for Underground Physics
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m 20065 A DN (BRAfEea+XMASS PMT)
CaF2

@ BB{E 18keVnr = (2keVee /0.11) — BEBL)

Y. Shimizu et al. / 2 06) 195-200

Y. Shimizu et al. / Physics Letters B 633 (2006) 195-200

before event selection DAMA (Xe)

after event selection I
PICASSO (F)
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CANDLES CaF2

Scintillating Bolometer

@ The technique (scintillating bolometer) was already established,
o CRESST-II (CaWO,), Lucifer, AMoRE

o CaF,(Eu) scintillating bolometer was also demonstrated by Milano group.
Ref; NIMA386 (1997) 453, small size (~ 0.3 g) of CaF,(Eu)

cintillation
Thermistor2 5

T A A
(Scintillation signal) T OVBp region
\ 4.27MeVt d
- 1-
Thermistorl p-a sequen cay
(heat signal)
Reflection
Film CaF, Crystal
Iy
O Heat signal 5 Heat
— Scintillation signal 4.27MeV

e Simultaneous measurement both heat and scintillation enables to identify the
particle types (a/p particle ID)
o It is possible to reject alpha decay events of 238U
o Q-value; 4.27MeV = Q-value of 48Ca Ovpp Sei Yoshida

= Chance to achieve "BG free measurement” Department of Physics, Osaka Univ.

Revealing the history of the universe with underground particle and nuclear research
the University of Tokyo
May 11th, 2016
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m CF4, SF6 (NEWAGE/JR)
m—BSEHATO->T EFE - XBUE
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Photon yield, ph/MeV/nm

NIM B 268(2010)1456
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Wavelength, nm
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m CF4? ZXIBRDRIETOFRIGHEITE
m1kg/O EBE

CF, =L W,

FIE (RUK) T/ VD20%EE 42000 y6F/MeV

Hit= (RIKX) 2?7 42000 YtF/MeV

EREWIE 34eV 22eV

/AR
(BRIFAZEFRBHR : TIK)

B IRATIZERB=ESTID, .
@ CHOA D TU\BDT2ENIFIMNAE,

145K/90K 165K/161K

16



)

m RAEFE /Y BHPERN

mSD :SDD (F) T [ERJ N30

Fe TX)LF— -« KE&

@ 182 : Fluorine Complex
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