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Direct Dark Matter Search
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- BFEREE : PiEF. IBEYE
» FEOKRBR S CIRRIAERHSBEEFIBEEE(PMN)ICEEFNS Vo7V LEVWSE
RS ICERT 2RIy IS5y RHREEICE>TL 3
SRERDRIBHEEE LT, HEEYESEEOLEWSIPMAEZIhTWS
SIPMEPMTICE Th3 RS EYE DS (mBq/m?)

Sample type 228Ra(P°Th)  228Th

SIPM  Silicon chips <3 <0.7 4 <14
SIPM  Quartz window 0.9 <0.1 ] 40(2)
SIPM  Quartz packaging 1.1 1.1 ] <1

PMT R11410-21 160 160 120 3700

[1]L. Baudis et al 2018 JINST 13 P10022




[2] Barrowel al. JINST,12P01024

SIPM vs PMT e
SRR =2 2813370 : VUVH(EEFE/ VYV FL—Yay »
¥:A =175 nm)ICREERHDSIPM

r BEEENNEWIGDSIPMEXENONTTEER TERINSPMTOLEEE[2][3] :

: Bad : Good

Photo Sensor SIPM PMT
13370-3050CN R11410-21

Operation Voltage ~50V ~1500V

Gain ~2x108@Vover=6V ~5x 106

Photon Detectlon EfflClency@1 75 nm | | | | |

» BEYBORMIRILF—IFNZIWN(~10 keV)I=OBREDOREEZTIFL\.

* Dark Count Rate hEWERHBRILEO7Z V277N AL1VITVR
L—KHEDD, EHIXRILF—REZ LETFE2HREHH S,

» DCRZPMTEHEEE(~0.0THz/mm2) U TETTFITIHEINH S,




New SIPM

* Dark Count RateDiZiF
» BMEDEE : SREICHKTE
- b XIVHIR : NEROESEE ICikEF (B TXARY)
—~HNEDBEEE ZHHS I ETERRICHITS
DCROD{ERD AIEE [4]
* Physical properties (25C) credit  Hamamtsu

Hamamatsy SiPM S12572-015C-SPL | S12572-015C-STD
SPL SIPM STD SIPM 400 500 600 700 8OO 900

Operation Voltage ~100V ~B5V ave length (nm)
~1.6x10° ~2.1x105 300nm

BMNZHET A X 3mmx3mm

40000 w1

Pixel piches 15um | B :
Fill factor 53% G ‘
Sensitivity Not sensitive to VUV light a
Package Ceramic

Trench No trench SPL SiPM ‘ STD SIPM
» SPLIFERICEH IS Dark Count RateZ B9 576,
STDORNEDEIZEEZIIFHI-EHD

[4] Fabio Acerbi et al., Instruments 2019, 3, 15 scoce-carin fav o

credit - Hamamatsu
(Typ.=25 °C, Vop=Var + 4.0 V)
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Measurement Setup IS .,
» Setup
PID controller F
(Chino DB1000D)
DC power supply
(GDP-43035)

DC power supply Amplifier DRS4

(KEITHLEY 2400 SMU) I (LEA-650) evaluation board .
d

ot bl T P LED:A=375nm

(AFG-31051)

Inner vacuum chamber Outer vacuum chamber

» Temperature : 298 K ~ 153 K

» LED ON : Single photoelectron spectrum, Gain, Pulse Height,
Breakdown Voltage

» LED OFF : Dark Count Rate



Single Photoelectron Spectrum B ,;
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» Waveform
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> Single photoelectron spectrum
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SPL-7
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Breakdown Voltage LEX

» Temperature vs Breakdown Voltage
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» Breakdown voltage SPL7 883« 11 mV/K
SOF1T.Tm
mEMET I 3 &ETRFIREIDIIFIS

L

EEAEE VT < 2B HBreakdown  SPL8  87.0= 1.0 mV/K

Voltagel&BEICWH U TTh - 12 STD7 61.2+0.8 mV/K

Vip =Dg+ D1 XT STD8 40.7 + 0.8 mV/K



Dark Count Rate (DCR)

» The dark count rate as a function of temperature
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Institute for

Summary
SIPMIZREEF /v Z2AWREEVERRRRICEWVWT, XETFIBEEE
(PMT) b B kigHERE UTHFESIhTWS
D=V AV SDIFEBICKEWVWT EHRE

COMEZRRIT DICOEMRN =7 ADHADHE, =T ATV DI
S WSIPMZHAERTH S,

NERESBEZZTZD2 LT, BRICEWT AV XRILHRICHE T B3DCR%E
MilddcEhTEl, Factor 6~54 (HFEEHKEW)
HZEENN(~175nm)ICEEZFFDSIPM (S-13370)D 5= Ao v M.
Bt/ VaE (165 K) Ic8WT 0.1-0.8 [Hz/mm2]D7T=6h. C DA
FEENT D ET, 0.01 [Hz/mm2]%&ERM TZ S AEEED B Do

Outlook

SEE U SIPMIZEZENNRICERELBEW =0, EEEARICHREZD
D=0 MDINEWSIPMZRFET S




