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Networking international underground laboratories for revealing the history of
the universe
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International collaboration among world underground laboratories has been
developed aiming at the large synergies of sharing the common technologies. Concerning the search
for dark matter in which international unification is occurring, Japanese team decided to join the
foreign project bringing the technologies developed in this innovative area. Concerning the
directional measurement of dark matter, Kamioka underground laboratory serves as a world-wide hub of

its developmental efforts. As for the future innovative technology of scintillating bolometers,
scintillation crystal technology in our area and bolometer technology in Korea can be combined and
cooperative development has been started. These cooperative work on the basis of common technologies
will secure the continuous leadership in the field of underground particle and nuclear research.



B X C—19, F-19—1, Z—19, CK—19 (Jtm)

1. WFZEBAE S WD 5

AAFZEIL, RFrAEk O A % — LY 1 FiE T, H2THFEE LY A X — K LT,
PRI I, AR CoM N EREZZICTFHOBELR 2SR LICL, R E Y — N
HIMFFEEZIT LTz, LavL, R CIIRk A e FEBRAED ST, A1
SN —EREFENKZEOT, 20RIZNEZEFE T TRTWD, 20X 5 R T,
(] ] OAEMEZFICED DL ZENMETH o7, FREFFIC, 26 R L o
BIZ - T, M FoEE X0 iEE e L, RS~ AR L, =
AVE CLLEIZH COM TR ZINET LT ¥ A THdH o7,

2. MHEDOHM

ZDOX IR EE A, R, RO IR & L. EEIBR A 2h g
MINCHEET D Z E 2B ET D, FRIC, 7r v =2 MRAIEORMIZEE L Z L7 <,
ARFEIR AR L GEAME O T sk & OHEEIZ L > T, EEHEEEZR O L, Rohi-~>
N — TR FRRE 25T 5, iz, EAE M OENT- ey =7 K
~OBMEMR L, THE ] = L CERNEOGFERE —BREEmbD 2B ET D,

3. WD L

ARRFZETIL, WS D AR T~ #R 2 & R o T B %~ NIASH 2 &
iz, AFgEE RS,

BRI, AN OEFTHRE 2R L, M) D TR ~DO SN %2 7
Do Flo, HROTEM T ERME (GranSasso (), Boulby (3%) 72&) ~, #f
RHEIRE L, F-REER Y N — 2 OFBERE BT 5, B, B 2 EESSLE
TRORAIMZRK S, £, fEkZ EHICER - BT 2720121, ERRM 20k
Ao BETFOERNREETHDL, ZOHMO-S, WO T EREZR & DR’
THEFOMEIRGE., EERA 7 —LVORER 2 BT 5,

4. WA
EFNMENORER., HIETIE, MILKFICTAL4OETHIEEZEA LT-, 51T,
R.Dhir KX, AW COMEHMPIC, M IFERIGHEDOFIEDO—D2TH D
Hauser-Feshbash {£% g « IREBEDRREIRBRIZIGH T 2BRICKN L, FEHE=
2— MU BRHBICET ARG TO N v~ BAERICOWTEFICEY, AR
SR RZFZDT = 2 T B IR~ FE LI, L 72> T, 2017 4E1T SRM K&
R L & ORI ENRERE S -, 2ot 4 4 ONNENEFHFEE*ER L, H
ARIZBT DM TREMTE AR LTz, £72. 4 A OHNE AR FEEZ TV, 34
IFELBMAY RS, | A3 aeksith ch b, X1, HFHMNENZ W
TIZMENATe Z & T, ATFOBFREEBEN R Y N —7 DIEREIT- T2,
EBER v b U — 7 OFEE LB 2 EERLRFZE ORI Tk, ARIFEIC L > T, LR
DORERERNH Y, HRIZIT>TH S | TR EZFEONATe ) TR LT 5 ) BF5E
NRESHERL,
® FGIITERELZ b o o BEMERKRERICHEWNT, EHER Y hU—27 CYGNUS =7
A—varPBAyZ—k (H284) Liz,
CYGNUS 1% 50 £ H 20 L4 B ARANTHD Hiv, FEEMGFMELE L TREL T\ 5,
SN 5 M N HFITiER L, AR (). Boulby M FEBfEzY (), 77 A
BT 4 WFGERT () & TH D, SHIT, =7 4 —/b KK (3) , LPSC #FZERT (A) .
CERN (AA R), Yo e M FEREE (1) &LL<, EEREIEE TR
SRR AT ) T ENRE SN, EEDRHZEAKR, BARDRET ¥ o N—,
B4 - MIHEREEH 7 L — N 2 Y U, el N3 o5 s 2 Fr o2 & B3 ©
DR DONT L7025,

® R EZ DWW B EREER NEWSdn =2 7 AR L —3 g VA X — |
(H28 4F) L 7=, GranSasso #F4CAT () (2 TTPRBISEEBRIZEO Hiv, 4 hEK,
TR R PIZIZ FEBRIEE O E F 2 HEdE L7z,

o WAtz L+ 5 EESILEFER 7 /L—7 XENON =2 IR L— 3 > L OT MOU
RERE L, ¥t R HOT-RE B ETRIRIEER XENONnT ~H AR 7 /L—7 0300
THZENRE L (H29 ),



AMoRE 32 (s) & Dfd Han LI FE

B SRR ORMMERIR B E Y v F L — a Ui A AT RO EEFH & |
#iE[E AMoRE 2R & LR TR L T\ 5, Afthasid, —EHEX—XEKEZ G
T oAb T AfEERERWTE Y | fRkO ZEA— 2 BEERRE OHEEIZ T,
BIaRBIRE . MHERFFEOF 72 & 24TV, RFHEEEITH> T 5,
ZOHET, (KEEOR BEWERRICEA TR TCLH D720, EN
— AL EME OR G A B E LS 2B L TR0 ., Hi R ER L E
MIRRE~DHIEL 720 5O h 5,

HE[E CUP & ORRK N> 7 7T w2 R, g% o A3t

HE[E CUP & DRIT. &Ny 7 75 v REAFICE U CRER 22 [ SASHL 21T 9
T EEMER LT, TORED 1oL LT, BEREEREMIERE (KRISS) L odt
FT., WKy 7 7T 7 ROEKT 2L X —iIERRIR 2B % Lz, wE T,
T EBRER O ZX > TEY, ZOEEHRIEZ#EDD Z L TERAN —HL
TW5,

[ BRI 72 RAKBLARE ~D 21

2015 A, BB =2 — Y JBUIEEE L T, AT A vV —#l
MAE1TH Z B LT MOU Zfiifd L7z, 2015 4%, BB S /FT
HLHD, =a2— Y 2 EENPE N KRLFEDO ETHIZR2O0F ¥ 2 RIVDBE
BRACH 71 L CRISBIN A Ffid 5 2 & & 720 35 LW RSCEA~O BB 2N HFF
b,

FBAE S REAIF 72 B 1 AR D BA %

v TFa—y YRl LETEFRIBEOLFERBEHEE L, MKy 7 7
Ty R TIE, BEEYES BN YR — N ORI A fiZe
GG, BETREBRERO=2— M) OFRICERMICSEOFERE D N—F 54
TN 5%, BEIEICR U LWERN S 5, EEELFRBERICE->T, Zh
BRI R S ST RERERAR LR D0, 5k b 2 OIH[HEB
HE T Do

Z D FE R 7 I R AR SR 4

NT AR EHE TRE FHEMGEE RN EORBR %2 0 L7-, KamLAND <°
Super—Kamiokande DUUE 72 & RKIEL/RAFZE R O H Tlx. WES D> SRR HE T
~DOEEN 2B Z AR L, EHER Yy U — 7 kic o 7=,

ERCmA, EHEEAZ — O E FHIiOEWIFEE Z BIET 5 2 & T,
BT L EEATRIFZEDIER 24T - 72, 2015 FIZIFEBE=2— Y J 27—
Jb (NuSTEC-15) % [ (LK% & 3E[RIBEME U 7=, FERRRIIAANE AN 10 &4, HARAN 3
%, ZINEIX 24 (WAL 304, EN124) C, EHEEEENLRE LAY —
JVEFFET, ZORA T — )V OFERMNHIEZ IR 2 HLE L, PAEOM AR
EOFEZTTOLIENIRLE, REREIER-T-, ZOM 6 HOFELL
A2 2 CoERE, LRI EEHEE LT,

5. TR

(MERERmsC) (B 6 1)

1.

3.

K. Hagiwarafh ” Gamma-ray spectrum from thermal neutron capture on
gadolinium—-157, PTEP 2019, 023D01, pp29, https://doi.org/10.1093/ptep/ptz002,
o

Ali Ajmi i, ” Analysis of Gd(n, gamma) reaction with 155, 157 and natural Gd

targets taken with JPARC-ANNRI and development of Gd(n, gamma) decay model for
Gd-doped neutron/neutrino detectors” , PoS (ICHEP 2018) 120, 4pp., A i

P.K.Das ffi, ” Measurement of the relative intensities of thediscrete vy rays



from the thermal neutron capture reaction 155, 157Gd (n, v ) using ANNRI detector
(JPARC)” , PoS (KMI 2017) 045, 4pages, A

4. K.Hagiwara ft, Comparison of y production data from thermal neutron capture
on gadolinium with the Monte Carlo simulation, PoS (KMI2017) 035, 6pages, %%
B

5. I1.0u fh, Measurement of < -rays from giant resonances of 160 and 12C with
application to supernova neutrino detection, JPS Conf. Proc. 12, 010048-1-7
(2016) [7pages],DOI: http://dx. doi.org/10.7566/JPSCP. 12. 010048, 5 H¢HE

6. A.Ankowski fth, Improving the accuracy of neutrino energy reconstruction in
charged—current quasielastic scattering off nuclear targets, Physical Review,

D91 (2015) 033005-1-11, DOI: 10.1103/PhysRevD. 91. 033005, #Ht

(Z Dt
R B U
A DR —_X— ¢ http://www. lowbg. org/ugnd

AREBESIRIEOTEENC X 2 AR e &
® M. S. Reen, “Study of hadronic and electromagnetic decays of giant resonances in
12C using (p,p’ gamma) reaction” , 20194E3 A [ LK% H IR 2AFFE8L Ph. D.
® . Ou “Study of gamma rays emitted from giant resonances of 12C and 160" , 2017
9 A [ LIRS B AREHESERE Ph. D.
® P. K. Das, “Measurement of the relative intensities of thediscrete vy rays

from the thermal neutron capture reaction 155,157Gd (n, ) using ANNRI
detector (JPARC)” , 2017 4£9 H. [MILKZFBIKEFZAFZEEL Ph. D.

6. W5

S

Ak

(1) WFge /s

IR iEE U AVE I ==V NI 5/

o —<FK4 : Yasuhiro Kishimoto
B E A N
R4 AR ICRT
k4 - HEHES

WFseE S (841) : 30374911

WFFEorE R4 - EH 3R
n—<5K4 : Makoto Sakuda
GilELiE A TN
R o BREEZER
W4 - H%

WHoEE R (841) : 40178596

WRFE A KA - 5N BRE
0 —~<T7 K4 : Kentaro Miuchi
BilELiE A RN
MR - BEArER
Wty « R



WoEE %S (8 #71) : 80362440

(2) Wzt 14
Wt R4 - AR s
o —~ K4 : Tadafumi Kishimoto

et & R4 - AfE 2w
o —~ 54 : Koji Ishidoshiro

Wt I# K4 - 7T e
o —~ 34 : Yasuo Takeuchi

Wt 1# K4 - BH fi)
o —~ K4 : Tsutomu Yanagida

KB & 20P9EIE, BFEE DB L BIRICBW TERT 2 b DO TY ., £D70, BHED T IERR D RFFEIC
DOWTE, EOIGEEFEICES b0 TR EOERCRICET 5 RFELEIEE, SFEEMACRE SN ET,



