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Abstract A lead-glass calorimeter is used to identify electrons for di-lepton measurement in the J-
PARC E16 experiment. The performance of one module is evaluated with electron and pion beams.
In this thesis, the results of research and development of the calorimeter is described.
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Abstract we have developed a fast detector system with simultaneous acquisition of time and energy information for
synchrotron-radiation-based Mdssbauer spectroscopy. This method enables us to obtain the Mdssbauer spectra by
discrimination of nuclear resonant scattering from electron scattering in an arbitrary time window. Simultaneously, we
developed an acquisition system in order to measure the energy-resolved Mdssbauer spectra by choosing a certain energy
window.
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Abstract We present a fourth-order accuracy numerical scheme worked well with temporal blocking. For
shock capturing, we use a tensor form of von-Neumann-Richtmyer artificial viscosity. We solve the
shock tube problem and the point expansion problem by the scheme.
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Abstract An experiment to measure an invariant mass of vector mesons in nuclear medium is planned as
the J-PARC E16 experiment. We reconstruct the invariant mass of detecting electron positron pairs
produced in decays of vector mesons. We use a trigger merging module to deal with a large number of
trigger channels. In this thesis, the development and the result of performance test of the module are
described.

© 2018 Department of Physics, Kyoto University
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Abstract Since alpha-condensed states are related to low-density nuclear matter and to astrophysical
phenomena such as neutron stars or supernovae, it is very important to examine the condensed states.

In the present work, we developed and tested a new time projection chamber (TPC) to search for alpha-
condensed states, especially in 2*Mg.

© 2018 Department of Physics, Kyoto University
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Abstract A new beam monitor with 16 electrodes was installed at J-PARC Main Ring in 2016 to measure
beam moments. In this study, I developed the algorithm to calculate beam moments from the data. I made
its processing circuit with ADC and FPGA. In addition, I developed the data acquisition system.

© 2018 Department of Physics, Kyoto University
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Abstract We study the holographic entanglement entropy and mutual information on generic time slices
in relativistic or non-relativistic field theories. We propose that a minimal cross section of entanglement
wedge is dual to the entanglement of purification. This generalizes the Ryu-Takayanagi formula and
predicts an information-theoretic feature of holographic conformal field theories.

© 2018 Department of Physics, Kyoto University
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EICEA< BN D, ZOEREIIKOE TR TITHEDOEITNRETH 523, Ryu-Takayanagi A%
M5 & AdS FF22 B & Z i O R & L THERARSICRD - ZENTE 5, FxiTUIIZBNT,
Ryu-Takayanagi AZNOIEFHII72RFZEIZ%T D PL5ETH 5 Hubeny-Rangamani-Takayanagi ZAZ &G L
. holographic CFTs IZ81F 5 Lorentz boost #3521 I=¥0RIZEAT A o VA by ha
—ZEM LT, ZOHE LT, HlamI7Z2AEBERE O —>Tdh 2 A G R B IRFZE O RS EIR % /K e
T5HZEERL,

AdS/CFT ST U T, RFZE RO I TIEZR <. ZNE LD ER /W2 28 B T B L 72 B0e
% subregion/subregion duality & FEIXIL T3, ITHETIX, CFT OERElk E OB IREECF LI H
NDIEF A O HIL, Ryu-Takayanagi AZUTH N DB IZ X > TP E L7z “entanglement wedge” & I
1T 5 AdS FRFZE DI kST D EEBEZ LN TWAI[5], ZOFHLO—> & LT, & itV il 1IEAT
FOHmrEAT 5 Z & T, entanglement wedge F D RFTESA 1L CFT OE Ay fElk EOEEFDO LD
AL TE 5 Z E BRIt S vz, Fx 1X[6]128\UV\ T, entanglement wedge (ZINTET % & 5 {5
8 (F/D#¥rmfE. entanglement wedge cross section) ZH7-ICEFzRL. TOMWEICE L CRERS LV
SERAZ AT o 72, FNOOBERIZE SN T, ZO%(MFED entanglement of purification & FEEILA
Bl AESOE A ERELT AERELFMTH D Z L 2RE LTz, ZiUX Ryu-Takayanagi 24
KORAIRIEITH T D HBRIE ~DIERIC 2 > T D, EHICZ OREHED IR & LT, holographic
CFTs OFHREIE strong superadditivity EFFEN A HAEOE A2 T 2 L 2R LT,
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Abstract We propose a model which explains the strong CP problem and the small neutrino mass. In our
model, a colored fermion in the Peccei-Quinn mechanism is identified as a mediator in the radiative
seesaw model, and the large seesaw scale causes the Peccei-Quinn symmetry breaking.
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TR FREVERRNIEIAE, TeV AT — L FETOWHEZERTHZ LKL TW5.
A HE AR | T R LA T I RE S,
W5, AREFEIE,

SR 5, FhE
—a— MU EEMBE, v ep BER Y, REEZSoMEEA T
INSOMBEDOLL ZFRFERET L ZEEHEL LEZLDOTHS.

—a— N VBEEMEEMRIRT AR LE N LE LT, =Y —fFERRN N TEY, EHAT—
e FnEl_XTH 4 EV nediator (F&EE=a— MY R E) OBELOHIZE > T=a2— kD /
HEO/NSSEHAL TS, FICZOMEBITE, V7 RO bBETSH.

—J7, BRWCP MBEZMRRT 28 NRE LCIE, RABRWT 7 VAU ERIN ML TS, 20
FER-GIX, HE\W Colored 7 =V A4, MU\Peccei—Quinn (PQ) XIFrMEDS, FEMERTIOILE L L CTHr
722z b6 TW5, PQ XMFMAERBERBICHEND Z LT, BN R THLHT 7 AU BRERAL,
EDNFHIIRNRIZ L -5TQD 0 T 0 L7258V CP BENER S D, I HIT 7 A V03K
BB OBEMICH D,

(H) (H)
yixit] T A R | = — R s — R N\ N , /
L7 UK b ~ O
X R PQ #p — ;'\i?# 1112 —V~
il 2 kR Q X AR i— [1]1[2] Y N
SEN)I > colored EAR I VC_>_I_F>.|_<_\_<_ v
Tz VI F v Tz VI F mediator e v | v
(S)

Tab. 1:

The unification of the axion model and the seesaw model

ZOZOORRITOD, PQ WS LT b U ERME S AR 4R L

Fig. 1:

radiative seesaw model

the neutrino mass in the

7RI 1987 4EIT Shin T~ THEE S 7=[1]. #Z T3,

L=V R CEASND AR E=a— Y b, T UA U | | 5 | wa| o |
TOE colored 7=/ IAUNHAxDHDOE L THEAINLTY SU(3)c 1 8| 8

% (Tab. 1 ZR). ZORBBNIKR LT, Frx 23MEME L2 [2] CIX SU(2)L 11| 2

Wiz, v—Y—HAITOEV nediator &7 7 A AR TOED U(l)y 0] 0 |1/2
colored 7 x/V I A EDFE—HIZHEII LIz, Z OB TR Ulpg=U(1)L | -2 1 | 0

= R T A RERLE L THRER L2 b DI o T spin 0 [1/2] 0

5 (Fig.
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Abstract The ATLAS Level-1 muon Endcap trigger will be upgraded to cope with the higher luminosity
expected in LHC Run-3. I have developed new trigger decision logics implemented in an FPGA, using
information from the muon detectors: including the new inner detectors to be installed in Run-3.

© 2018 Department of Physics, Kyoto University

ATLAS HRHHERIE. BRINJR F-EZE S0 E6HE OB+ 15 1 B 22 NE % . Large Hadron Collider (LHC) O
ZERO 1 DICHEESNIZLHBRESR TS D, LHCIZE LR RLF—13 TeV O 10" H OGO 3R[E 1%
40 MHz &\ 95 @M CTHEZES ., TeV Ml E TORRL T DEBERE L v 7 AR T ORERIER EDOF
BT, BRI 2B 2 BT T r—F LTV 5,

T — A FEHE ORRFUZ L D | LHC T 40 MHz O RLOEEOLHELEFHT L LIXTE R
Wy EEHWMELICHEKT D X ) RFERIIMIC LNEE 202D, 2EEFROBNLEKOH D FRE
B LSk T D7D SO N H— AT L& FEH L TV D, RIFZETH D Level-1 T =—A4 >
UA—I3HED N H—Th b, 2.5 us LNIZEE CERERAITO I2dO/— Ry =7 THREZ L, 2
o — A ORES) RICEE AR T THEERZ1T D,

LHC 1% 2018 4E R 5 2021 AE £ THHER DT » 77/ L— R&{TW, 7 v 727 L — K% ® Run-3 TILE
DRTFLE— 14 TeV, BRI 2T 4 IZBAEDOR 1.5 /5D 3X10* em?s! THEIET A TETH D,
VR YT ORI, BT — L= EARIT D, LU Level-l R a—4 2 b U —OFFEE
15 kHz [3ZAL L72V DT, ZOXE TEIAMEBREOMIELZ EIF 570 EOMRP LI L DN, TOHE
MBRIZKTT DE A K> CLE D TEORBEEREZIE TR, BIEOI =2 —F > N U T —ORIEA I,
EEEH R CRUVMTER FIC L ST RY T —RRITINTLEIRTH D, EOXI RNy I 7T T
RFELES LoD, RO G H5WHELOBSNFEEMRFT L2 NI T —m Ty 7 OB UNEL 0D,
FAIE Run—3 7> 5 #7212 ATLAS B HI 2RI B A &5 New Small Wheel (NSW) & RPC BIS 7/8(Fig. 1) DFH
BOEREBITO N U H—FHETdH D Thin Gap Chamber (TGC) DIEM A AEHLEDL R H—a Py
7 DA ZAT 2T,

I 2BOWIEE LT, ¥alb—var7—X%ZHWTRPC BIS 7/8 OfLEFE®H & AEEHRZ HW D
Fury s eBRE L, HEMNZIT T2, HinY vy 7 EHWDLZETa f vy Ty Ar & D TRR
80%D ~ U H— L — FDOHIENBFAIRETH D Z L aRm L, AT DR REEDETCRY T—L— 1D
BORME AT 72 L TWD Z L 2D T,

2 SHDBIZEL LT, Level 1l Sa—Adr kv H— | 1
HER— K TH A New Sector Logic D EIT -7, ¢
B LN V—u Yy 7 2FEST A0, BAEIIZHE 7TGC

S 2T e 7= N R PSS RN RPC BIS 7/8 IV RFvy 7EOD
%ﬁxa+75‘f?{‘\ &%ﬁ’ﬁ% £j(£%1:%u /‘/7 %;@Z&ﬁ_ (ﬁ&ﬂj%ﬁ) S2—AYNYUH—
DI ENTE HEFNMEE FPGA(Field-Programmable i

Gate Array) Z# HW, FZICEEST A7 7 —L2 02T D
FYA U EATo T2, FIERICNSW & TGC DIFM A M A S
b T—m Yy 2FRETL 77— 0T
DTHFA L biTole, TNHDOT7 7 —AT =T HRIEL #%2%| [New Small Wheel
<EIX . Run-3 CECSRSNMERIAICELS by o— | X2 o)

HESNTWDZ 2R LT,

Fig. 1. Cross-Section of the ATLAS muon system
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Abstract In this thesis, we study a deformation of a particular 1+1 dimensional dilaton gravity model, so
called the Jackiw-Teitelboim model. In general, solutions of this deformed system are singular. However,
we show that considering a certain Wey! transformation, we can derive regular solutions including
conformal matters, which preserve conformal symmetry exactly. Then the thermodynamic behavior of the
solutions is studied. In addition, towards clarifying a possible relation to the (conformal) SYK model, a
pedagogical review of the (conformal) SYK model is also included in this thesis.
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1997 4£1Z Maldacena & K > TH R &7z AdS/CFT kbt ix. TH L HHA > 7-KiZe (AdS B§22) LEOME
TR & TRFZEORER Lo O (CFT) | B AFFEDMRETEMTH S & FiETH[1], =
DEI2 BZWITOBER DM OXNERERITA v 7T 7 4 — LT, HOEmIC L 2EOER bLE 52 5
D, BEAOBEFRNRME AT S ECEEREE TH D, Lo LEIRITO B IR
IR EE 7=, Au 7T 7 4 =R OFERRMREE FATT D 720I12iE, F 97 B 72K T DR %
HAW2OREE LY, AT 7 0 —FEREH L9 D BERKRITTOBRII 2 RcEN L 1 RTEFin
& D AdSy/CFT 5t Tdh Do LAAL. 2 RIED Einstein BHIX AR P Ao REEE LA D
T7—% (T 47 b)) EMADVERS LN, T4 7 M AT CORTENFMEL WL MERH - 7=,
F 72 AdS, FFZZIIFERFICALETH Y | MOMELEMZ D & —IZIFERINTLE I,

2014 ﬁ521&¢\ AdS,/CFT, 2B LC, BB - BERBER A O BT TR E BB NT WD, B
JT R T . Almheiri & Polchinski 2k - T AdS, BHpZe 2Rl > F 0 7 b E Al
(Jackiw— Teltelboim(JTH‘ﬁﬂ) NARR 7774 —OXRTHZICHE R LB I, WEHICKD NNy
V77 varyOfHie7 7 v 7 h—xzr hat—0rar 77 07 EHN RIS N2], s
BERPEGHMAICIE. Kitaev (24 o T Large N MR CrIfFE7Zr 1 R ITAERI A HEZE S 7= (Sachdev—Yee—Kitaev
(SYK) #iA) [3], iTHE, Z @ SYK #fl & JT BRI DO OBIRIZOW TEANE RN R SN TV DN, R
2 EARM 72 BAFRIZEA S I STy,

ARELIRLTIE, PIOIC SYK BRI D F R RAERICOWTE L otk LBt LZ RO X 5 I2E
IE X7 conformal SYK #AZ DWW T L E2—F %, &IZ Almheiri & Polchinski (24 % JT A
I VT I arReT Ty IR— Ty ha = lOWTRNT 5, T0O%k, BHOHEEETHD
AdS, FFZE DB [4, 51IZOWTE L5, £ YangBaxter B SN/ A2 Y RIZRF>T 4 7 b
VEﬁ@W%%AL %ﬂﬁﬁ%%LTmeﬂbﬁu&aﬁ_%%ﬁé_&%rﬁo%b<%EMK
FERIC BT D BRI RICERIC L > TRHREMENAE T D Z XML T[4, 5, 6103, HRITDAFZE
m%WJ_ V. 1) ERICLDEERMENRL<,2) WESGZE A, TIT3) BHRTCOIBEAREEEE > &
TfRZERERR ST D Z LTI LTc, ZOF LB INTZEAOMRIZHONT, ZOES)FIIMEE XN T 5
BEROBEHIZOWTELET D,
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Abstract
With the Suzaku observations of W28, we find evidence of thermal conduction between molecular cloud
and hot plasma, which may be the production process of recombining plasma. We also detect the Fel Ka

line would be inner shell ionization of Fe in the cloud by cosmic-ray particles accelerated in W28.
© 2018 Department of Physics, Kyoto University

X BRR SR T & AT X D HT RS (SNR) OBLHI b S A Eft i By B S, g To
SNR OHEALDOFERIZ T 2 FFRE A DMEBR 7l EBRE Y 7 X~ (RP) OFFFEN I ST/ 572, I, RP % Ff
2 SNR (Ffex EHAINTETWE—FHT, L7 RP OB 22 IRIZ DWW T L 02> TR D
TREam N TN D, WEDMZED S RP ORKKMEINZIX, O T AR & g L TRk Z & D77
R~ DEBEARE, BEECRIEZHRD Z L 022 SRS TnAI[1, 2],

W28 (G6. 4-0. 1) 1% RP D ELRfiEAICHR b L7= SNR D—2>Tdh D, ZIUI W28 28 RP D 2> T 5
SNR DOHICH | HIEK2 O OBREENK 2 kpe LT <ITALE L, Flns 3.3-4. 2 kyr & REWZDOITHEFE
BRI A8 iy L R&E L, HIR T E O A TRETH D Z LIz X D, Wos (XL AEIR I R 72 U 2k ok
ErRb, T CTHABOSFELHEER LTV Z ERNDboTW5S, 2. ZHETOTELHE
OB FLRERE T RP BRSO > TS [3], L7aRn- T, Fulbd HALHEIRIZ 2T T, W28 O
Y& L DS FEDDAZI S T-fHTITH 2 & TRP DOREEIZIAD Z e N TEX L LM N5, Fox 134
SR E VT W28 O LS & LB O RRFRIBLIE (Zh 4, 73 ks, 100 ks) 1TV, fHIZ &1
AT NVOIENT 4T o7 (Fig. 1), ZOfEH, LD, 78U Fe He o MERR Z W L (Fig. 2) .
2R N VEZ OERE AT AEIED RP EF NV (7.20. 3 keV, n.t~4X10" cm3s) L{KIRD RP EF
NV (kT,~0.2 keV, n.t~10"2 cm®s) DA GORHIC L > THEATIZ LIk L=4], £ LT, dED
U LFEED 227 M VIZHE—RP EF L (kT.~0. 25 keV, n.t~10"2 cm™®s) THELTX /-, ZhbOREHR
1, JABEOSFEND OBYREIZ L - TRIRT 7 A~BNmEl S, mERRREIC /-T2 2RI 5
(4], B ITEHTFELMAEERT IO Y AN G, 58U Fel Ko fEfR 2 L7z (Fig. 2), W28
1% GeV 225 TeV HHICNT THAZWZ &6 R E TR F2IIES N TWD Z EBNREInd, L
=R o T, ZOBRRIL. D TEROSKE T, W28 THE STk 71 L v WakElt A = L
OB B SN 58 X BRTH D AlRetEA E o [4],

Right Ascension

18:02:00.0 01:00.0 00:00.0 >

o 1

L I Fe Heo E ]

g outside 12C0 (J=2-D . 5 L ]

b=t JEH) OHmaser (1720 MHz) g Lir ]

o o = .

- = [ ; % E E ]

<, 08F 1

c g b GRXE level

S 2 5 oef 5
g 2 Tn

§ < § U~3_‘ FerKa } 7

o g oér ]

g o4l { i

S 5 04) { % ]

o 02k GRXE level ¢

outside region 1 region 2 region 3 region 4

Fig. 1. Image of W28 in the energy band of 0.65-4.0 keV. Fig. 2. Intensities of Fe-Ka lines of the five regions.
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Abstract We confirm that entanglement entropy for local quenches can be used to probe whether a CFT
is dual to Einstein gravity and also that it is related to chaos. We conjecture many properties of conformal
blocks and reach Renyi entropy for states excited by any primary operator in holographic CFT.

© 2018 Department of Physics, Kyoto University

B E PG 2 HEIAICHEET D 9 2T AdS/CFT ST EEAR DX THDH, Z 2T, AdS/CFT s
ElF AL RO AdS RFZE E O T & E OBER EO d RGBSR N EMTH D L WO TIETH D,
PRI EE D X)L X —T well-defined (UV complete) Th A7, EFEHIFHOTEEIILHE
ICKESEHBNT 2 EHIFRFT 20X ARRKVITEIEA S, LinL, BURTIXE 72 AdS/CFT shis 2 F
DITIIR E RBEENFIET D, AdS/CRT SUENRED L 572 F 7 U TRV L TWDH DN, T OHEfFE)
FHBFEN TN RO TH D, RIFFEO HINLZ OXMIEHEBEEZH LML TV 2 ETH D, FRIZ,
[CFTIZED & D REMER LI & SITENPOHITHETRZDH? ] LW IHEREHLMNIT L Z
LHHAME LTS,

AMLE )RR 2 FEFD CFTCAR, Anr 277 4 v 2 CFD) OWEEZRRLH LTy H TV A v k- =
¥ hu =D, ADS/CFT XSO LART, = H Ak« =2 ha B —0OE I NIEFIC
TNV EICKIGT AT O TH H[1], FRIRFTEREICR T =X TR N e m b
0 B —[2] 3 EBRIE D, el e b ZORDEENNIIFZ ST T 4 v 7 CRT IR E oD =/ 3—
NIRMEENROND 12D TH D3],

U EDOBEZO T T, AR TIIRFTRERRICNT I Z TNV A b ez b r E—DRDEN
BHRATT7T7 497 CFTERBOTD LW TREEET, ZhaXFHToRar L, 612, BT
JhEIREEIZ T 2= o VA ks b E— R A R EBESW TN D &V TAEOETE
HZ272[4, F£7-. ZHUCESE U CIERFRINAFAEBIBE% (0TOC) @ late time TORD TN E- AR &
B4 5 &9 PR 5 2 72[5].

™7 T 7 4y CFT OBREZRERD D 5 ZCHETry 7 OWEEZH LT 52 &b EERFET
HoH, ZHUFLLTOEHEIZX S,

O =B INA bz brbE— (L= brbt—) Z3HETIERIINEL LD,
© HETv O DNESTIEFFO,
@ HET—MARNT T EN L THRmOEELRET 5,
Ll HAmrZT7 ¢y 7 CFT TOXET 1y 7 TR NG THOEERIIT LvE b TH W [6],
Z ZCAMIE TR D5E DO FEEIR AT I 2 A3 T REZR Zamolodchikov AR T2 Na FIV 5 Z
&T, W T vy 7 OMWE ZBERIHNT L72[7], £ OfR, BT vy 7 ORBURBRGRER Y o Fv
BREREE D, P OZEORDIBWICHIREVIEBERH D 2 L 2R T RN G607,

INEHWT, S THThoEWINEIREBIZHT o= 2 br =25 &, ZORE
W ICH WSRO = RV T —HEAF L RN = N =PV RfERIC R D Z e B yinote, 2, HDH=
FNF—=L VT Y DBUZOWTIROENTZNT A ZFEIRTOHH SN TWIZBEFORBREN ED X I
DRPSTNDLDONHHA LN LT,
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Abstract ABJM theory, which is expected to be the holographic dual of M-theory on AdSs X (S7)/ Zy),
can be reduced to ABJM matrix model by using localization technique. In this model, we introduced two
point function which can be seen as the generalized Wilson loop, and studied them numerically.

© 2018 Department of Physics, Kyoto University

EBLEERITE T EIER THHEZ LN TWDIN, ZOERYENEBEI THLL O S HS, £2T
FEEEN B T EHE BRI RO LN TODN, ZOHEMHDO—2IZ M BRERUEMHINA B R 0D, ZO B
TN FEZIZERILSN TP, B4 R FIEEH O TRALN TS, 2O 50 —21Z, AdS/CFT xfi&i%
HWDE0038:5, Ziud, large N ARFREFEXNDIBIRIZIBUN T, $5 AdS RFzEh O E N BGR L8525 CEFT DRk
REDXIN T HEVIBDTHD, 1E->T, M BEEGIZx ST 5 CET OFE AL RD BT, ZIUTIE S T DB wmEL
T. 2008 4E1T Aharony HIZk->T ABJM B EMEENS CFT 283 Lanr=[2],

AdS/CFT 323 Ttk & 72 PR E R L O3t SR B A~ HALTNDEDS, FlZIX CFT w11/ L
— 1% AdS ITTIZZEDORBUMK > TEAERT L — AN IS T A ENAHIL TN, 2D X572 IEEEIRY 7
WA CTLDZEMBH b5 EIT, CRT I CZDXH e EmE i b bl 1 H iR Z AT 2552 CTHE
TChbH, ABIM BialIIE A et EAEHZ T 550 & i ThY, T T WD TH-7-, L)L, ABJM
PR DI AL SES ERFHE FIENBR S, SELBEHC —ARO T V) o —T REE TEDLIDN /5T,
T, BAHEBIEVIHE TIEICLY 2SO HEE R ABJM {THIFERILFRENS 0 kot B+ 552 D55
B — MEIBICIR B T A2 050 o7z, SHIT, ZNHOWFE ElX Fermi gas formalism[4]&VW ) FE(EFU
ZPLIEL7cH D) W THAR Y = LKA (R E U T Db DNTIFAEINLZENDoTe, ZOFIEITED,
INHOYBELED large N WRICISITAHEEIR - BB RS NGRSV, 7272 LIERBEII 722 Bz
DNWTIEL, EDIH7R D T ETITHIBALIZA | ZDREBDEEITIT B2 - Tz,

Z D%, Fermi gas formalism [ZHFHR ATREZARICE A SN HZ L HIBLIZ[5], ZAUcdy, FELHIC
ABJMATHIEIUA R /8T A—=Z DAL F DI L THBLBIECe — MBI O B AR ATREL 720 . Zhud
RO RED IR E R IHDO LRI DO RIE /2 E DR ZZET T, ZO I FERHR O FIEIIIHE BRI 2R
FCEOTWHELFE TELLV) A TEHETHD,

CZETTHRBEES RO AN N —T O RICKE RPN H -T2 B, L, K0 —f&i7e
W EICOWTULFALIEEZ WD ZENTE S, LIz > T RO —EO FiE2 A L3I TETULR
W, 2T, [6]50F, ABJM 1THIRANZ W T— 1B D B IR — M ke B 2 b A BEEE AL, &5
ICZOY B EOMNTIZIE Fermi gas formalism Z— (b L7= F1ENEH TEXAHZEARL, TNELEITRHEX 72
BUZxH 2 BB OB B KA 24T o1, T ORER, BTy vy o —T7 HE T OfEE
DIEABRBRNRHHZEN DI ST, F2, AdSHICENTT L — DT DI RBIG N EX TNAERIEX
oL AL,

AELFH LTI, ABJM B ERLOFHR FIEREDLE 2 — & T o7 % | Fox D] ZTT,
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Abstract We are developing an active fiber target for a spectroscopy of E hypernucleus with much better
energy resolution than those of previous studies. Energy resolution of a fiber has been measured and
energy straggling of the whole target has been estimated with the experimental result.
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ENA R—EEOWSEIX, SUB) T L — =% FED T CIRE L7oN U A4 B A/ERSC, BB EEDE
FIZBITHA RNV PR ZADIRDENE T 572 0OICEE TH 5, KEK-PS X° BNL-AGS THEREHR
DT[], T RIIVX = RAENZ Lo 72720 E A N—EOFBIREZ E— 7 #E L LT
BT 52N TEP, FEBEIED ALY MLOBERNS EO—ERT o ¥ LVOES % V=—14
MeV & BFEL b2 7E 57,

e x1Z, J-PARC (2B W T PCK KIS Z IV B A S — OS5 6 I8 % 318 L TV A [3],
HERBIEZE S TEN RN—EORBRELZ E— 275 L L TENT27-0121F, =% VX —0fEE
A ESHLZENRMATH D, FIC "Be DaTEETHS "B OIREZHEL TENT 2 7-01213,
IMRREZ 2 MeV (FWHM) LL R Iz 22 it e 6720, (K KIS DO S REEIC ST 501k, A K,
BEL KT OB B R E 72 Tidel  EITF TOZ RV X—HEDOS LT b EEND, £ T, %
BB T ITAF v IV FL—HBERNCTH 2 LT, EIPICBIT A AN K, BEl Koo xLX
—HBREANRFTEICHEL, WEEODSZVVENTHLZRAVF—HEOLL X /S5 &
EEM U, Fig 1. 7 77 4 77 7 A XN—EHOMEX ZRT, =R F—HEOMIETIE, AH K,
BEL KNS Z T B A NRN—EORETE LA MER -2 RNTA20NEND LD, B AL MEEh
T F =T 4 T T 7 A RN—2HN5,

ASWFxIE T 7T 477 7 A N— GO T 2L X — S REE A TS 5 720, MR R &S REE A A
% Grand Raiden i AR ha A —ZZHWNWT, 1 KOT7 7 A R—IZBITHREEL XL —HED
BAfR., e b RN R VX —fREED EHEMIE 2 RCNP TIT72 o 7, &

ARWFFETIE, 3mm B, Ilmm BORIE, ARIFNFN4TEHED 7
FAR—ZONT, | Kbl ) ORHERE = 3L E—HEOBEE R
ML, AEBHELTCWDET 7T 4 7 7 7 A4 2N—FERYIZIE 3 mm £
DN T 7 4 R—N@EYITH 5 EfmdT 72, 512, 20 3 mm
BORNFLT 7 A /=D = F )L X — 3 fifHE DO ANFHLEAR TV 2 KA
b, Fl2. B2 1 RYT7-0 ONMHEEN HEPEBKRTOZ R/LF
—HEDSLOX ZFMET D, |

T
Y _ #HE—>AEk| K
ST \;Be S I =

. 3 N . \._\
N A \
n v -/«\‘\ "

no ‘

I\ T

Fig. 1. Concept of the active fiber target.
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Abstract Low-energy dipole (LED) excitation modes in 1°Be are investigated with cluster model. As a
result, two LED states are found. One is a toroidal mode described by rotation of a deformed éHe cluster.
The other is a cluster mode with the strong E1 strength.
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1980 40> 5 RI beam 232 L 72 Z & 12 L 0 e TR ORFIE N BRI b FEBRIIC LA TD
NTW5, FrEF e — PR % o B O, BERILEO 7 Z 7 A Nip ERER I BIG DS~
i&k@@%%%wfmé ZOHFT, FRCHEENES E LT, BRI LIEF IR R LE

T2 MR R =G -hk | 2% 5, (K= R L — A1~ (LED) RS O 1FAE 1L H 1 1 1
ﬁﬁ@%ﬁ%%k%<%bé:&m%$ﬁﬁ ZBITD rrmfRICEERERE 52 5 [1], LED [Iphk =
FNX—, BWEOMS, T — FOBEND %< ORISR I T z[2],

LED (2% 59 2T — K & L THEEDOBEMDEZE Z DN TS, i< OB STV D E— NI N=Z
TNk U TR TIREN T 55— R Th 5 [3], RS MR EH R OITC L 5 &
KN TR & Ve S EINLFE TR L. KR Tl MO B8 W6 TIRE L TW D REENE b,
TOFE—FNEZ TS EEZLNTEE, LL, BUIFERIIZI DR, HEkEE— R LED 2%
5422 LARBLTWD, T oM e LThlziE, ThaA Zre— R BT 5nr4],
ZOF— NI 7cimtEE L ©oF — N T, BEORMMELM S 7o 72 (K= /L — Tk rl 58
EZoND, TOFEEZ TS T HHHMNTEL HDOMNG], RTRLF—NEEMATERNnWRE, £
DOFRBEFEZOW T EEMH STV,

—J5. T AV AT T —BRF (ISD) DIR = R A F—DBBRE I ET 56 178E— RE LT, i,
7 T AL —AREIMC L DT — RO RSN TV B (6], THEFREIRICKIT D 7 7 2 X — K& I3 P
BILOERIFFETHMOLNTEY . FEFREZICBWTY 7 A X —F— RN LED & L CHEBLT 5 Al gert:
IERWZEZ LN D,

AWFFETIL, FAILLED & 7 T A7 —#E L ORREAH G0N 5729 Be ITH1T 5 LED ihke &2 7 7
AL — R e AN THFAE LTz, e — RE RN 2 72012y, JEMEEL, Bl O =2>DF— FOxtd 5
PG IHE IR T HBRME LA L CREZ D L, TR, £ 15 MeV F TORET R/LX—
FEIRIZ N < DD TR LED Fhifl 78 B & F5 - 7RBESE D7, IR E 712 X 2 TR 23R\ R IE 48 R
DL NERWTET LI 2A, ThaAFZrEe— R "HBE L, 512, FxIXZ0O%ET, b
OAXNVE—RPER LT He 7 T AX—NEEET 52 EICEVELDEVIFTLWVERE 5272,
7oy JEAERIEAE IS LD RENRD S TREE T LT Z A, He + a7/ T AX—SIRIETH D =
EEHALMNC LT, DFED FHETREKICEN TS 7 7 A X —hiElc L5 ISD EBME D= N R
N ZDFEEHSNT L,

AL TiE, 9. LED OFFES° Be DV T A X —fEEIZHOWTOMNEDO L B2 —%1T9H, £ LT,
ARV 7 2 X2 — RS G-HERE T2 OV TOERAL Z1T - 7o LT, @B E bR € — KOfiE
M 243 L. “Be 123317 % LED ih#dE— RIZHoOW TR 5.
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Abstract Using particle trajectories, we analyze the phase-space structures of dark halos in N-body
simulations. We find that radial caustic structures in simulations are consistent with those predicted by
spherically symmetric self-similar solutions, and that they produce observable imprints on radial density
profiles.
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EHEOLE R FHRNEBNOERIZ LY, 23— KX —2Z <& — (cold dark matter, CDM) & MR|E
NDEWG LT EAEHEER LR WRIMOWENFHOMWED K %2 L5 2 &, £ L TCMIZH
ZTCH = XN —ZIRETHFEHRET /L (ACDM EF /L) BEHIZD T LSBT 5 2 & 23
DINTIR STz, ACM BT MZESL &, FHOWMERKITIY — 7 ~ ¥ —BERD NE AL EMIC
FORETH2BETHY, BACENCLIVEBINZLF—I ~Z—DH (¥—27 ,a—) 238, )
FHEROBER L 72D, TRMICE — 7 o —DEERS LOEABREE I LI T 5 2 LIXFHOM
EHEREBRET D ETHRANTHY, TNETIINEKY I 2 b—vaillo T —EaEESCEE
T Ty ANBRENISHTHRNONTEZ., £, BETITHVEN LV AR L X —7 ~F—4
MOBEBERENAETH Y, TOBARER BT -0 I 2 b —ra VSN THY —7
N —OE L ERICHRD Z L IFHEETHS.

Diemer & Kravtsov (2014) %, NfET I 2 L —3 g AZHESWT, F—7 o —INEEHOBE 71 7
7 AR 72 T FAREET D&, FLTCEDY T FIAABNMER LD a—27 ¢ 7 2%
T HZEEERMLUIEIL]. 2OV T FNCHIGT DY REAT T v oy 7R ERES. Gk nm
—WNA DR RNTFET DO LN TIE RN -T2 T, A7 T v oy 7 BRI EIE R
DL " a—EREEZDLLDE L THEAZEDTEY, EAHLVACL>TIREZHBALEIY W
I RADHEIT LTV D,

KELFRILIX, AT T v anNy 7 OFD u—ICkE LTWE ORI OE RiEmE & 5 BEE 2 ik
EL, BEWEOHEIZE S T e =N OMNABEZHAL ML LY ERADZEDOTHS. K
WIETIE, YD ESEIRO A% RET 5 Diemer (2017) OHIE[2, 3] &AL T, &% D N KK 1D
Na—NTOEEZBH Ll CGEMRBIREEZHET 27V IT U XLAZFBL, NIKvIalb—Tay
WCEFOFEEBEH L. &6, ¥ ab—ya O oAb -E@aiicik-one, 27
Ty vany 7 EEEEaEREELROMZR, o —8RAL S & Fillmore-Goldreich— Bertschinger
OERXIFR B CABEUE (4, 5] DL, BE T v 7 7 A L ARG ORI, e —IEERIIFRE & 9 i
OWTCRMINTIT 21T o T2, TORER, AT T v a7 (Fmn) LEEREROBMR
IZOWTITEBEDHIZE & RO Z MR L7- BT, LN OESEEOEEICE L THNEKS I =
U— g VICH AR E FROIR 2| R RO D Z &, - TIERIFR e —TdH > T HERRIFR
H B e —INFEIC B U I B RAAIRE S 2 KL <RAT D 2 &, AT T v a Ny 7RI
ROTMOESBEBBEGEE T2 7 7 A VICKEENTWNDZ L, REBHLMNIR -T2, FRIZHMEES
DEET 7 7 7 A MBI O3 5B OEM S FIET 5 2 L I3Ek A CAHRR A5 TH Y, F
KODESHL VAP —_A Lo THEODX — 7 o —ZB LTINS D TREEZREBT 5
DTH5.
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Abstract The wave function of the universe is calculated by using Lorentzian path integral. Picard-
Lefschetz theory avoids the problem of oscillatory integrals. | take the spatial volume as the quantized
variable and calculate the wave function in minisuperspace models without and with matters or
perturbations.
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) SO2 i BT RRHCH S TR FED D & DI, Tox B 1Tl REORBEE 52 5T
b5, B g 2 ZHIC LERIBRIAATIE, FHORBMEIT

f Dg eis[g]/h

DEHTEREND, —MRIZZ OBEDIIFEEIBICH DEFIFNLOT-DITEEH L T LIV, HEIERETH
%o FTBUEOFH OB Z N5 12 DITIFAIARUE R ULETH L0, EO LD REMELEHRT &)
IZHB T2,

Hartle & Hawking (X2 2 DORBEZ MRS 2R A48 Lz [1], ETREODVIEET HRMEICE, K
Sk Lorentz B CTH A2 BB OAIC LY Fuclid B E LTI 7T T u—F2 L ->Tn5, Zhid
Lo THRE S BEEKITeSEME WS FRICR Y, BOooREhZ R CTE 5, WS4 L LTI no-
boundary FfFZIEE L7-, ZAIUXFHNANLIAE YD Fuclid BEERIKR L L TH DKL DZE[/ A
FTA AR R WEEZEE T L2050 THD, HOIF—HREFFHOBEHEEE LT
2 /M2 AR T A Erde t, D &R, LA L Fuclid EABEBICIT. (EAN FIZ ATy RLAWE WD
VSN D D,

ST/ Turok HIZ X o T Lorentz BT I 1T H#REEFE S ORI e Sz [2], FEA MRS L T
LED EWVOREZ, #5013 Picard-Lefschetz Blima HWCREEEEL TW5, ZAUIERMZEHRHAT S
ROV ITHESREZE Db O AR m BICER U, TEHBEE O S 27 5w 6idimd 5 95 CiRE)
BRUICEBEZ1TY b D TH D, ZOBLE T, Lorentz & Euclid BIDEEIZ R AR L & HH
XL, RHREAERE LCTRRD LONAE LD AREERDH D, N E Tl —BEFFEET LV TOEZE
B RISENSG+ AN 7 —5[3], S0 O EOEE &2 554 (4] 72 & TR SRk D5

W ENTW5, [2] CE LN BRI Te 127 /M0 2[R 7% & Fx. T JE Hartle-Hawking o ¥ BIEE%k

DU 75T B, (4] CIREBBIE ORI LTl 7 57 T &0 5 65
WER LT, S BBEO GUIAPE & L no-boundary ZMEASE S CIA AR < . A 00k Sl
PR B LD R LTINS,

AT EOMIE L a— Lisi, RASERORY HICLBT 7 a—FEfB5, Bk
ZEHIKTLE 3 dIc—RIEL, 2 —AET0 d T, MBTHOZMAHE L E L CREHD &5
BB, 3 YT DT 7 ADEER Y Turok & DA DINC HHEE R 2 E 8 8 5 75, ATl
£ BT A ROBOE LTS, ERERA B Ui X OB NSOEMIE, ElT
VBRI & SRS —B5 &0 5 b i 5 [5], 4857 T S OB Turok
BOLO LB LIRS, B+ AD T —HORBEH ] & B2 5 R A5,
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Abstract The gamma decay probabilities of highly excited states in *2C are an important quantity in
nucleosynthesis, but there is no accurate measurement. We measured the gamma decay probability of 31
state in 12C in the present work.
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FHTOTESRBRICBNT, M ZAT VT 7 ST EEREEZ R L s, )T T7 L
Ty RN EE, 3 DD T N7 R OHLIBIRE AR LT 2C BWAERINDIKIETH D, Z OILIRIREE
EREDT VT 7 FREL T3 OOT VT 7R FIZR DD, Bl o~ # 2 i LT 2C O RLJERRAE~HA
B4, BENX 12U LEOTRIZZOGERB L TAEKRSND 2D, 2C ORIEIRED T >~ HhlERE R
ZREST D2 EITFHICB T 2R EAOREREL HET 5 ECEETHDL, MBI, NI TIAT AT 7
FOGS~DEFGDBRKE VO 02F (7.65 MeV) IREETH 523, 10° K LLEOEIR TIZZENLL EO B HhRAE
DFEDRRELRY, ZOBRDOEILHEARICKEREELH 252 ENERMINL TSI, #lxix, &
B ERREO vp FRICI T D BHEILKR DA ELZHE TS & 307 (9.64 MeV) | 25" (9.84 MeV) &L 1o
TemEIRIED T H- DO F I L > THEH 80 LA LD FEOFEENKE LT 5[2], LarL, 31,
2HRAED A >~ AR EEME SR TR T2 CHIE STy,

F 2T, Fox X 30RBBDO T o~ B R A E T
DI DFEREAT 5T, WHEE G 'H (2C,2C p)

_— Grand Raiden
_~ Spectrometer

(2N THGEL 12C & SRR T2 RIRRIIE 5 2 & T, _QIEC
H M ERET B 2 L7 H v~ R & R Slit— Poiea™355°

T5. KEROC Y 17 v 7 2R USRT, 30RE e’ o0 LR Ge
DA~ FREEHERITH 107 LHEFIERETHY . e VDC2 y
BNy 7 7T 0 FCOMEPBELRDTED, N S

YU T T RER ST IEE & 7 9 % M L Plastic
. Scintillators

FHIRRIHRD 1 D& LT, BEFRKEEAZRBRREL .
oo BN E ENB KBS OFMIIEZ N Y 7 75 C Beam
7 RORKR &2 DT80, R ODIRNER & L
THEAEKFZLZEAN LT, EFOE— LD RLF Fig. 1. Set up of this experiment
— R ALY =TS REN BT 5700, ETELS TOMERD L, £ T, J—~IKEL
D EBVRERD BT K A2 VT 0.5 mm O R E R K ERER 2 B L7=[3),

F 7z, Si g & GAGG & H e & A G b 7= Bk i %5 Gion 2B L7z, A X hOEE%
BRI 2 728, Csl (TI) fitdh &k 0 bEEEM OBV GAGG fifhZ2 i Lz, &HIT, = R/LF—43REE
A ESED7-0, & A KSR THVRICEE T2 L 2 B2 LT,

FOM, T T HENA R B EERL 2D Tagger 72 & BRORIE G L CEBREITo7-, FEBR
IERBRRS: RCNP OH A 7 1 b 1 gl W\ TfTod, [BER/KBEEEIZ 261.2 MeV @ 2C B — A% A
L7z, SHENRICEID, N2 7T 00 ROLRWEFIEARY by, U< REART MV EED
TENTE, A% BEIREZ Y I 2 b —2a Al Lo TIRE L, 3rRRBED T o~ FREERER 2 P4
HTETHD,

..d.(5IIJI1= 125 mm
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Abstract There are serious problems on the production of 8F and **Mo/**™Tc medical radioisotopes for
cancer imaging diagnosis. Therefore, we have developed new methods of the production with
bremsstrahlung y-ray. From decay y-ray spectrum measured at KURRI, the amounts of radioactivity of
18F, 99Mo, ®™Tc, and radioactive impurities were analyzed.
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JEIL B ARNDOREREULOW Th 5, FOMEREZ B LIERFZIEIBEC FENOLGAENZ ., D7D
FEZ L DR A D S D ITITEM RIS L 2 BB ENMECTH Y | IT4FPETHA & SPECT
AN ATHOIL TV A,

PET (Positron Emission Tomography) 7 Cld, 1C., BN, 150, BF/p OB AR 2 &M H S
TWb, ZOHTYH, BF (Typ,=109.77 43) 1E7/ 03— L@BWKS L728F-FDG (7 4 F 4%
Tna—R) EHWERENMEREH S TWnbH 720, ISR TWD, mlidiis/va—2%
FELLSWIRT DD T, BEICHKSG SHIZBF-FDGITEABMICER SN D, BARMICER I 72 18F-FDG
HOOWBRIEBAREE L O THIRIC K D511 keV Dy A 180° Kt T NI 2A K45, Z D2AR DOy % [F
HL, 8D N7 v 7 %5 2 THETREBELISFFETHIZIENTX S,

BRI/ 7 v ha A D TIE S U7 B — L &2 BOIC IS L, 280(p, n)BFRZ T X - Tl
mINTWD, LaL, ZofEEHFETHE, (1) BORMAFER OMEE N B, (2) KIEER 18— A
HIZ LD A L » THEEE DR T 5. 3) BRSO EFMORINERKR S D & o 72 SR ER
STV 5

SPECT (Single Photon Emission Computed Tomography) 2 ClidH.— Oy k3 2 M3 EH S
TW5, FRFHENTERWO TPETRAEIZI RS EREIX TS0, PETHRE CHEHA S ALY
BN S TR DT WEREEZ WD Z N TE D, ZOHTH140.5 keVOyiZ it 4 5
OmTe (T =6 WEfE) BIASFEHINTE Y, LKA A — 2 Z12iFP®Te-7 hrAR A I > ik
HEA A=V I3 Te-mF A X VL L Wo AR AL TN D,

OMTCI LMo DB AREEIZ L » TARR S5, OMolT 2366 Frf] & &< MBI ORI T
25U(n, f) RIS THREES L, BRICEA STV D, Lo LR OEFLICLE O ElisE (233 E S 4
THEY, SbIZTaNROTDIIBUEGEMAEIZFEH CX R RAFHEERH D . 5% OMGERED
BEIND,

E 2 TCHEHA ORI N—T7TlE, Byt % RS LT8R OMo/® " Tez BG4 2 HikaBR L
Too BBRIL, MNed AR A FIV T, 2Ne(y, pn)iRECIE K& ONe(y, 2n)18Ne(B*) 18R i Tk L,
99Mo/99mTc!i\ nat\MoOtE Y & FHV YT, 199Mo(y, n)® Mo iis CHLiET %,

ZORGEFEERGET D720, AR PR 7 BRI O & 7 # A nE# WZBWTT A N R %
1Tolz, JRTIAEBRFTOE AN 2 OO S - E 1% El/\ff“fE’J HE%TL B i Sy &
HAE ST, BRIE, BN YRR 2 T 2 DSBS L7 ERTUNe N AFEAIZ PR L T L, CdZnTefk
ETCHREEIC L Dy = R L X —ZIE Lz, ©Mo/®"Teld, HlEh bty 2 tMoOgHE |2 IR AT L C il
L. GefH#s CHAEIZ X 2y O = r X —Z2HE L7z, BFORMEILLI00 B, ®Mo/P®MTcO | E 1T 15HE
M2 & DOREZMED IR LTV, R ZRkD7, TNENHE L= RX— & BRI B8R L
OMo/®"TeaRIE L, 50NN EDEE RO, EIMEHERAMICEAL CTH, IE L= L¥
wk#ﬁﬁi%ﬁi)%ﬁ@%ﬂﬁéLfiﬁc%#ﬁé@%%z‘i&)to
BBRIZ, BarBNEBR L HECERMHAICKNE &2 TLETX 20 MEEL., SR&ICIHIT TdERIicD
b\fu%‘ﬁﬁ L7,
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Abstract We develop the system of stacked event-driven silicon-on-insulator (SOI) pixel sensors, named
“XRPIX”. As a prototype, we design a circuit board with “XRPIX5b”, which has a large imaging area
(24.6 mm X 15.3 mm), and we successfully obtain X-ray spectra.
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HBERT 7 v 7R — ol B R EFHDOZ < OXRIKIT0.5keV 25 10 keV £721TZNLL E |
JRWVEIR I 72> T X A LTWS, Lz > TEOMWE 2 MRIAT 5 I213A8E To X #RE
METHD, ~10keV LA EOFEIRKTIIIEX NNy 7 7T 7 K (NXB) LB E 25720, BHZERD
B ET 7T 47— RCTHRY A, REEAFRED R E T2 X D RIFFFHEE T NXB 2 FRE7 5
VENDHDH, ZHNETIZ S & CdTe WE A MU v MG EZREE LIz A 7V v RiEEOKREIENE
HWEnTW?s (e.g., O& A HXI (Hard X-ray Imager) [1]) 23, 5 keV L FTOMEA#EE LV, =T
Fox T X # SOI v b fhtias XRPIX] #%@{bT 53 AT LERET 5,

XRPIX % SOI (Silicon On Insulator) #fffZ FV 7= - FixH LI — AR oB g THh 5, 5%
B v A R b U T —HERER A D Z & T, < 10 us ORFE O REEZ BT (2], F 7= Em R
BEF 52 LT ~0.5keVNDOEEZ LD, RHFBIREBIIEHFIREE R D, S HIT, BEOBPKIEL
AR NEFAEMT T R ATELTHRIATE, a7 M UBELT 2B ORGELE TN S |
AT AR NEFERT S LT XMECBR LSS D,

AT R AR P EGFELSPEGT 50T, KERBREOMRHBZLESIT CTHET 2LEND
%, T THA1E24.6 mm X 153 mm O KMEfEHR 7 [XRPIX5b) ZBA% L7z, I HIZE@EEy AT
LADFa NEAT L UTHIEREK, 7L 7070 v MER (FPC), F v P9 ER 233 LT
(Fig.1 & Fig.2), NLHFHAH LERICa 227 Z 2 AWTF v FhlilER A #E L, FPC TF v 7324
AR E 1xh 1 ICHEke T %, BHIEENRIC 1 5D FPCGA Z2## L. B OF T2 WHNHIET 25 = L
AHECTH D, WHFEAH LERD FPGA NEHZ T E2HIE L, EFRTOA X2 MERN D i H T 8% %
WEL, PC~OTFT—XEEEITH, KK SBEOMEBEMNAIRET, F v FHEHEIIA/NTImm TH D,
FULHB A LERO NIM A2 WD Z 8T, Yo F L—F 7 EAT oM S & R - SRR
AEELDZEBFRETH D, VI a2 b— T a UEITWEEO FPGA ki@ O&ifEEx L T\nWbh Z &
ZHERR L, FEHETO XBALT MV OBFFITRE) LT,

Fig. 1. Chip board. Fig. 2. Data acquisition system.
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Micro Pixel A RBRHIOSHEEILE K UVEFFEOHE
AR TS /s

Abstract A Micro Pixel Chamber, which is used in various experiments, is a two-dimensional imaging
gaseous detector having a fine position resolution. However, we need to improve its gas gain and position
resolution to achieve our goals. In this study, we evaluated the new Micro Pixel Chambers developed by
two different approaches.
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Micro Pixel Chamber (pu-PIC)i%, 7'V > MEERFANTIC KL » THREE SN2 ZRIeA A—2 0 T AR
HERTH D, 400 pum v F LW IR BAEIEIZ X > THK 120 1 m(RMS) ONLE /3 fFRE 2 FZRE[1] .
Time Projection Chamber DFiAH L & LTHWD Z & THER O TR OFh) 2B T& 5,
u—PIC 1%, MeV H o~ #pedmsh (2] oA A — 0 7' [3], BT A IRLEE A2 F oy BB B
FEr (472 &, FRIAMTERLFOHMNEE L7254 OFERITEHA I TN 5,

—J7C, HAED MeV H >~ MR EImSL 0 A/ fRREIL 662 keV THI 15 ETH Y | RIKERSCHE 2 H
WIS I 5 UL FICE TR ESED Z ERRO LN TS, MeV T o~ FREim 8 o 4 /) fifhE
ERELHPRLTHNDDIE, o~ L > TRBkE N =B OB OREREETH D, Lizho
T, TOHMERE L TWD u-PIC OVERED A EITRRRHENC AN 7 BB R ER OO E O TH D, A
FECIE, u-PIC OMERER EIZ 2 DD HIETH AT,

1 DHIL, #&EJEE Micro Electro Mechanical System (MEMS) #fiicEF 4+ A FETHD, Zhiz
IV EBOBEE y HALRLENEZELS 75 2 LI X 2EFIEHE N IR CTX 5, ATMFFETIZ T U =2 U BEii
D IE & O BUEN D | Mk IE TdH 2 Si0, DR & G D BIfR A 4 (Fig. 1(a)) . 16 pm FRIZHER
DK 2 DR Z5T-, ABFE ClIfigig 7 A —% LRI & OBMRE S HICES BFT 572012, B
7ol 2 DR T 25l L7z (Fig. 1(b)) . Z DR SI0NEAY 1 pm DFE T TIEHo2fmn G o7,
15 um OFFTIHEITIGE & FSOREEZ T, ZOREN S AW THU 7= B TIEsio, e
K DMEBMERMO CEETHDL Z E2WH TR LT, 2, EAMEIZHIT TSI N 10 umZHT 5 5cm
A DOFAZ B L, MEMS £47I2 X % u -PIC TIXAI CHEIR = & OPERERFR L O 21T > 7=,

2 0HIX, 7V ¥ MEREANIC L B 3 @i L RTREZR 1 —PIC DBRFETH 5., KD u-PICIXT / —
REDY—=RD2EA N v T FAHLTH DA, Z OREE TIIm ERL ORI B OB L~ TIA
Do THABR S, FIPREREZ B ST TW5D, AR T, REFO TRk ERE % LS8 572
FTR, FEFARA—TV UV ETEELE R EHEE(LEZHIEL, 7/ — KA MY v 7O TFIZ3hH
DA NY 7% 45 FERER S CTHIA L7z 3 W@t M L AIRE7e u —PIC Z A CHIH TR%E L7z, #EhfER

BROFER, 3HH O OESZIG L, JREMRIEO K E 22— S 2B 3 2 L ITaEh LTz (Fig. 2),

250 jim

Shode_

5 |
4um
15,10,1 pm

Fig. 1. The substrate structure of the MEMS p-PIC BODO C ==X P o Y

in the previous study (a) and in this study (b). Fig. 2. The photograph of the 3rd axis p-PIC and signals
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IRV PR E PRAIA

Abstract We are developing a new detector AXEL for searching neutrinoless double beta decay. Since
nonlinearity of the photo detector under the large amount of light becomes a problem, I developed a
calibration system for MPPCs to evaluate the nonlinearity and correct it efficiently.
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Za—hY 2 IEZDHEEDS T TIC 60 FLLEDBFEDHRR A TH 553, MIBDD 7% I ZNTKRIZITEE
LER T THD, —a—rY /) DFDODVDEDIC Tma—F Y 2iF=a 7 FRFDED» LWIHEERD
D, COMEZHGLIZT S EIE, F9H - BN FUHEACBOIERICEREZ T —~vTH 5, =2 —
R DMEAERRI DA D FR T ICHART 7 Ko 9 Kb WHEE 23T 2> — v — (1 EE
BFHEZFHT L PP o2 AT MIET NS =2 — Y 2 KT E KT CTH S
237 FRTRHERELTEDY, 02— F) /OWE (w25 F1) Z2W6nicT 32 E1F, T4
PRI T 2L DOHFEZ KE HIES 2 A[REEDLH 5,

2=tV /D237 FEEMEET 2 2IEME DKL, 2=tV 2 EZEbRL I EHRX—Y O
B2 D 2, T4 13 T OBIRZ MH TR O TEMHT XL, JHE¥* € / A TPC(Time Projection Chamber)
ZH\7: AXEL BB OB ZED T3, AXEL BRI IEEEX £ /7 v A RIS X 2O KE &
b« MEHIC L 2 RHFROKRE, I5ICIEFIL 7 FaL I 2y ey AMIBHEBICE2EI 2L X —
fAERE (FWHMO0.5%@ B~ —4% fiE 0 Q ) DO@EWRAFEMH EuiEThd b, TRITTSHED = 2 —
FU BSOS EE S, FREROBHE & e 3 REMED D 5, BIFE, 10L BB /NGRS IC X 2 i
PESEGEE & AT L CH RO RIS 2 YRR % BAE 2 72 180L BE 0 B % b > h R B O BA % % 3t o
TEH, KEYLICHT 728D R 2K L > Tw b,

AXEL MR ClE, R— 5O T 3L X —JHI5E 2 /N EE GRS MPPC 2345 Tw %3, MPPC 12
Z 1us ORISR KTEITEOETBAR T 2720, AFECEOB KIS T A v O IEMIEM: 23R
7> Tw3[2], RERTICE TS MPPC O/ A v DIEFIEIMIIEZTT ) Z L SA[RECTH 5 2 &3
FEATHZED G S 227 > Ty, flIED 72 DOMIE % AXEL BHERNTH w645 4T MPPC 12
L CHEN RN T o 270121, MED»SHITIC» T T H LAY AT 225 L, 2%
322 EBARRTH 2,

KA TIRIE» SN ETEZITICATLELT, b HOMARKHEZMEICLZF Y)Y 7L —a
VY RAT LOREEG - BER T o7, 4, BiELF vV 7L —v a vy AT A2 AW TAEDEA
MPPC & BIfE 10L B2 THW S LT % 65 o E224 406 o MPPC IR L CEFiE & ORbT 5
BOBREIT R %

5000 10000 15000 20000 25000 30000 35000 40000 45000
Nref (us™)

Fig. 1. Calibration system to evaluate MPPCs. Fig. 2. Saturated gain of MPPC and fitted gain curve.
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Abstract An Electron-Tracking Compton Camera (ETCC) is developing for exploring the MeV
gamma-ray astronomy. | studied a purification system for the long-term stable operations. This system
kept the performance of the ETCC for over 3 weeks. In addition, | optimized the gas filled in the ETCC.
Ne(69.72%)Ar(0.28%)CF4(30%) is the best performance gas in this study (A E/E=20% @31 keV).

© 2018 Department of Physics, Kyoto University

BE keV DI MeV ETDMeV H < FIEIXRFEZBEEICH KT L7 4 VT v BOFETH S
72, TR - SN TOWERROBEMD ETEELRZ XL - TH D, L, MeV T~
FRBLE AT DO BT 1T OB I R TENTE Y . PA1(1. 81 MeV)=° “Fe (1. 17, 1.33 MeV) 72 I HIsk
925 R ELEL Y o~ B AR O 2 BT 5 DI+ B E ISR L TV Ry, ZOJFIK E L CIEne
koar 7 R AER T —T v R A ZETIEAS R FORR T M 2 HGHIC L HEE TE oo 2
ENETFBEND, Fx O L TWDE RN a7~ AZ (ETCC) TITHGLA L LTI A
WL ZETary 7 Mo RBKEF ORI ZMRINT 22 LI VERRF A A Xy T EIZRET D
ZEMTED,

2018 = 4 HIZZM Alice Springs (23N TERAHLD B OEEA-—F5EE - XHHIE AT > <1 (0. 511 MeV)
% 7B S & 3 5 [ ERBLIISEER SMILE-2+% T & L T\ %, SMILE-2+H ETCC TORXEFIHERHIZ ED T
U NHADOREDTZOIZ, KRR LTI ARECTERRAGEL 25 Z EAVHIBA LT, F7z. KfEoH
b BB E IS L DBEREZ A I T ORIKIDT I 1 I Ao T Es % H a7 R BB R 72 72
7 b9, TAMUL AT ARKNE LD, £ C, RETAIZHE LZWERE LT Y BT VR
EBATA NRO FIEAERE LT, BT A FRWEHRE WD Z & T SMILE-2+H ETCC S0 3 i
ML EC o= D kseERIC P LTz (Fig. 1) o

ST, kD 2 (G LOREER Y BAEL T UM |28 . Ry M. k!
BRI FEBR SMILE-3 ~[fi 1} 7= ETCC Fo 8 2 ik 1 24T ?éﬁf\ \R\g s
o7, BTCCITH LT\ DH A L IIMERTHEDBEM Z S | 2 32k----- S S O S h 1
INEL LT YT DETEOEZNTATHY, 20 | N 14F
L9 20 A CIMOMEMERIC s o7 o gELsgE | 2 L L I
frr72%, 22T AELThoH Ne L LTHY H] | & o3 H = =

o

FECEICINT 11,6 %(@5.9 keV) [2] D BV =R LF— " @mnsidayl g
IFRREDNV R STV 5D Ne(99. 5%) Ar (0. 5%) & B3 D
%\ CF, Zfl & o 72 Ne-Ar—CF BB H A DR & 1T -
7o CFy % 30%E TMATHERT AT A 2 (~1.2X10%)
NGO, BEMET D Z ERMEND LN, ZORA
T BRI W i 240 1/10 1[5 Z &8 TX,

Fig. 1. Performance recovery
by the gas purification system.
Drift velocity(up) and Relative gain(down)

X BUCHRT DA E 2 b U T —ZHIJT 520508 A il
. FEIZ SMILES TRV Y FL—s NI =55 TPC | 1kkm~1pd&‘ me e e
FJW~A@WE%%Ewaét L ORI RE ;

Y é%x_J@@NeArHﬂgObVC%Jﬁﬁ%fﬂ\\Mnm -
UTT+%@ﬁX%@ﬁ@%@m2LAﬂQ%KTAWE
DI L (20%@31 keV) & 72 DR AT, T R
References _ . A’f(Ne’f.Ar).[%]
[1] T. Tanimori et al., ApJ 810, 28-39 (2015). Fig. 2. Gas gain characteristics
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FTHMAIZEE  BPIREHL

Abstract The Cherenkov Telescope Array (CTA) is a ground-based observatory for gamma-ray
astronomy at very high energies. We have developed a readout board of the focal plane instrument for the
Large-Sized Telescope of CTA. We report the results of the performance test of the readout system.
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KIEN TS SN DBEZ= RN — T < BOBIANCIX, HERRKEMEER L TERS D ER Y
YT —oDF = b a7 e EOREETHRET 52 & T, ARV vBROBIR SR & =R LF—
ZHENICBN T2 FEEHCIOR— B TH D, ZOFREEZHAV TR T < RKCAHE D
Cherenkov Telescope Array (CTA) [1]1ToH 5, CTA X, AEROERLR D ZEODEE YA ME
FIERRE L, 20GeV 725 300 TeV O H o~ A BATOEESL LV b 10 5B VVEE CRRBIIAZ1T 9
B ILEFHE T d 5, 2018 AEICWIBLHI 2 2 5, D823 m DK O£ (Large-Sized Telescope, LST)
I, T ARONBEHEGEE PMT) & LA LRI R TR SN D emEERT Y = —L (Fig. 1)
% 265 A L, € OFiAH LIalEIZIE, KIHE ) C GHz @t 7Y v 7 &2 mig 375671
JAEYDDRSA F v 7 2] AL TW5,

CTA-LST i#EHBRAAIC 10T | fRAT TIE O CFERR TS T 2 B A LIRS O 2 EVERE R 28 LB & 7
Do AMETIE, £ 7T —F T OBICIEE T~ & DRS4 OFpE4 4 L7, DRS4 (21X, JRPTHI/2
BIE DI L VA IV AN D RESS, F v /30 X OFREEMIZ LD T AZ VRS DN
HHN, TNOOHAMEEZRL L, 7 —ZMITICED AND Z ENTE -, WIS, BERmEREERT AT
DATHATRIA A TR BE TR LIRS N ESRIVERE 20 72 L TV D I MR 5 728, 19 B Ot g £ Y
2= )V THERREND R =W A T TOMERBREZIT -T2, ZORER, /A4 AL~UL 02 KEBEFLUTFRED
FURMEREZ 236 BDE Y 2 —/LNMZ L TCVND Z L 2R L, RBREAD 38 525D, LST W5 T
WEEIRBE Sy DEBERERMI 252 T LT,

LSBITHITED TN AT TORERTIL, DRS4 OH 7V o IR ORIE 1T o, 185 DEM
BITEEXFERTROD2OT, ZHIC K EMOMREEDR L2 EREIFRES, I= A THBREY b
HNCHERER M 21T 5 Z &N TE S, T T, BRIEHD YA IR A LR ATREZ 54 H LIRS HAR 2 #7212
BRZE L. WM ETELAMEE L, ZOf55. 30 MHz O A ik — Z O JE WG 2 3K 5 3ER T,
FEHEAR 75 2% 300 ps 22 H Y 15 ps IZ#E T &, KRG EN 2 TET0H Z L 2R L7 (Fig. 2) .

IS SR N N Blue : before cal.
) N T B Red : after cal.

S || ERENEENY S (e ]| e
32 325 33 335 34 345

35
time [ns]
Fig. 1: Photographs of the camera module and the mini Fig. 2: Results of the period time test to verify
camera system composed of 19 modules. the time calibration method for DRS4.
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A W7 —UEEOIFEBNENEDHZE
RECTRIIRE R

Abstract Recently, a non-perturbative formulation of chiral gauge theories was proposed. In this thesis,
we investigate the conservation of the axial U(1) current in the formulation and propose a correct
definition of such a current. We also argue a novel gauge-invariant regularization for perturbative chiral
gauge theories.
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TR FAEERANIE AR 3 DO BEFEHZIEFIC ) E<FHWBLTND Z NI E TOERFESE
MHEDOMNSTND, LnLAans, EHEEAIH A T N7 =R Th Dm0, Biaza il e
bR 4G DL Z AFFE LV, IR R ERYLDFER LB IR, FEERAI O 2 5RO W < Dhn
iR D EHIFES LT D,

HA TN — VGO ESUERHE LV OIE, =— - EmOER[IINCEY, A T
= DS B A RO B FIERNE RN FE LR WO Th D, Z ORI 30 4ELL Tz 0 ARk
Thol=, TE, RAAL L Ux—L s T2 IF LT IFF 4 b« 7u— LTINS FELHA
HOETHA TN —VHEmEK T ECERET 2 FiEnEsn2], ZOERLTIERAS Y
F—I e T VI FUMBELDIRNRHA TN T 2 NI F (3 T—T = VI X%, IIF 4
7o —lkoTHF—U%MEZ SR> 7-F F decouple &5, ZFUCEELT, ZOIT7—7 /L3
Z 2 NFEARITIE decouple W, FEEENIZNIRIC L - THW CP BIEAZMRILL D D2 &0, H—F v X —
DRI/ H 5 e EbMERB] SN TE Y BBREN, LarLaens, ZoOERICE W TR
BD QD 7 Z—0it U() AV M EFFMNCERT D L @ET /~ ) —Z2FERETRFELTLED
Z ERER s [4],

—J5C, GRS EOBERGI I A TN = VHERIZOWT S, AUt a2 R o E R b id s 5
T, FPOERILERAWELELTYH, 7oA I A A —T7%3E L TELNAEIERICIZY —
T =)= 3BT UM R A ENEC T LE Y, FOEDIL, T TV T VICAROM
BEEMZT— V5L FChES 2 0ERNH 5, Eiko X5 RdEEEE bz B2l ST 5720
b, FFEEEGROICS - UAREREALEZ RIS EL LT EETH D,

AEL/H L TIE, FIT A TN —VHGREZK T ETERLT 2B E2 WL O+ 5, T Dk,
RAL D= T2 VI 4T TT 4 b s 7a—2 0T HECZONTOLE2—%1T9,
I 5T, ZOEACICET DHE U) I L2 MTOWTHT L, RIFO A =X L% 50 L1k,
ELL T/~ —%2HETHLIREREZRET H[5], R&IZ, #ERZE EOB A T 07— VHERIC
DNT, T E RSB LW ERILIZOW TR T 5.
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THMIIEE A FHhE

Abstract We have been developing event-driven X-ray astronomical SOI pixel sensors, named “XRPIX”. We
successfully obtain X-ray spectra from all the pixels with XRPIX5b, which has 608 x 384 pixels. Furthermore, we
achieve the energy resolution of 350 eV (FWHM) at 6.4 keV with XRPIX6D in the event-driven readout mode.
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W ORI BICAFET HBEREE Y 7 v 7 R — /L3, WK SV, FHEEMALIZE
DL TR ERIZ L TE=Oh, LW IO, BN AT S N IG BRI O BEAE R
B#hThb, ZOEEIIIERSE D IR (0.5-80 keV) BHINMATH Y . ZOFEHZK DRI X
MR TFORCE) A Fx l3HEHE L TW b, X CCD IZBEERDO 7 L e Th 528, Hr
IIFREENEFD L N LICIKN LT ~ 10 keV UL EOHEIETIE XM Ny 7 7 F 7 K (NXB) WNEW0 iz
¥, FORCE (213 L CWRVY, £ 2T, Fx 1L XM SOl B L MiHEE TXRPIX) #BR L CW\5,
XRPIX (. SOI Hiffiz Wizt o —E8 « geAH LR — AR o8 kmtigs ch b, £ 78I b
U A=A TNDID, X#PRe Yy hLTXA I 7Ty LI BB EGAHT A
AN MEREEEAAH L) AR EEE L, <10 us ORI REEE > 1kHz DALV —Ty NE2EBT L, 205
REM D fREEIC LV . NXB ZRET HKFEIRFHEIEZH WD Z ENTE, JRFIBIRE DD L 78 b,

HATHFZE T, N T —ICHWAT X NMER LB —f8 L OTFHNA X NEREIZE A L TONNH
MREAZELS T ENDLN>TWVDEIN[1] MY H—Z2HW W7 L— A5 A H L I8V Tk XRPIX3b
T320eV (FWHM) @ 5.9 keV %= L TV 5[2], 32x32 EZ £/LD XRPIX3b & X— A (2, Alal, 608
x 384 '/ B/ O KEFHFE T XRPIXSb #FA% L. 7 L —LA@iA M LI L DRI 21T - 72, XRPIX5b
DEET X ALT FILOBFBIZAELI L, 520eV (FWHM) @ 6.4 keV DA EPEREZR TS Z & 3 ho
Too Flo, ZOHKMEREOSILIL, BERMNENFEOENE 7 BABENRK CTHL Z & 2% A LT[3],

XRPIX5b (2 &5 A Xy MEREGEAAH LA T o728 2 A XBRA A — Y OBAFIZIZAE) L7223 (Fig. 1) |
XMART "B WCTEE N RS o7-, Lo, ZOREN, P HA—EEOa RL—% Ltk
=B DTHITL-oTHIERIEIND I EEEZ LD, ZOTWEMALLOE LT, HKEEE
v —JE L OMIC, B —L FOKE EZ B4 ) o OBENMEEEZ ANLS ., Double SOI #1&E 7 &
%[4], Double SOl #i&EAHEA L, S HIZ, EMNEDNENRREL 2D L5 B BAEICH TREMZ -
XRPIX6D ZH7-IZBA% L. =Dl Z1T > 72, XRPIX6D TA X MEEGFAHLICE D X ALY |
NOWAFITHAI L, FEHRMZ 6N TND 2 Ea2FEiET 5L &b, 350eV (FWHM) @ 6.4keV &0
5 Ay NEREN G L Cil B m O etERE A2 Rk L7 (Fig. 2) o
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c0 160 200 300 4(‘)0 5(‘)0 600 760 800
PH [ADU]
Fig. 1. X-ray image obtained with XRPIX5b Fig. 2. X-ray spectrum of an >'Co radioisotope obtained
in the event-driven readout mode. with XRPIX6D in the event-driven readout mode.
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Abstract The femtosecond laser nano-ablation has been investigated by morphological studies for the
titanium plate pre-irradiated by a femtosecond laser pulse. We have found that there are irradiation
parameters (fluences and temporal interval of two laser pulses) under which the ablation is significantly
suppressed.
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EEREA B 2 5V A L—H — 2 &R0 K e 8 OBRERIC R 92 & g 23 HEE, AR
U Figl IR T X ) MBAHERER SN D, ZOREE, KRBT 2858% (77 —Ta ) L, i
BRI Z (77— a VB F E LS, ZNEFTHRIESNTEET 7L — a3 O R
HIFFETIE, B L —Y—0ESEM: (Zr—xo 2, HE, 2ULVAIER E) ICX VIR S T-RE
JEDOIGIRZTHND Z & TSN GG UL T2 (1], Ll 77 b —a v ohiRkiE (L—%—
FRETRT) L Rae (BEDERRE) 2T 27200 TlE, 7= b b~TF ) BT 3 L F—IR I EL
DHEITTHEBZEZ LN TVWDET 7 b— 3 VOB LT 2038 LV, £2C, EEHLX, —
DD L —P— UL A BB~ & TR L, TOR®RKMZEEZ ST TH ) —2D L —H— L 2 & G5
L TNV AR ICED A TWS [2,3], FRIZ, 7SV AROEWT = A ML —F—Z2 5
E TR 7 = A b~ a PR LTBERERmIREEZ KB L7 7 L—y a UM Thbivd, AIFSET
T 7 2 A MPL—F—FHNTEEA 727 L—T A 2 7OV ADRERBNE TO X 7L ZARE 21700,
—DDI/INVADBDBE (U TN SVARE) ICXBAT7T 7L —rar bl ait-7z,

FEER T IXIFREIFE 0.3-1000ps D & 7 /L)L AD 7 = b MY L— P — (FUL 5 810nm, » <L A i 80fs,
MR LR S 10Hz) &2 V=, Fig2 ICREMFEE L7=F % VI H T NSV ABRE LI T 7 L —v
a R LENOZYODIES) ORRIMBIKFEEZ RS, 77— a UFER0m LR 5 70—
VAHET T —ya VEfE Fp LT, B VAR T UL ADNEIZE T AV ARE D T v—x
AETT, BV AD T N—Z ART T L— 3 VR T (0.3Fy) ThA5E RER) FERIM
A2 THLT T L—32a URITIFEAEB( LAV, 77— g VEELLE (1L0Fy) ThHHEE
(F— 8 1 IEMMREZEZ D LT 7 L—y a VRBRE B LTz, FRCHREIFE 100ps 1300 T
WIT7 7= a VERPNE NIV ADIBD Y TNV AR (T—x A LTFh. AR X0 BN
S, TTL—2ayOMfildRE s EERER LR,
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Fig. 1 (a) Typical image of laser- produced crater on a  Fig. 2 Time interval dependences of ablation rate for
titanium plate taken with a confocal laser microscope and double-pulse irradiation. Horizontal dotted line shows
(b) depth profile along with section A-A’. ablation rate for single-pulse irradiation with fluence 1.7 Fy,
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Abstract The deposited thin Er and Gd films were irradiated by neutrons to produce Mdssbauer
radioactive sources. Although the thickness of each film was below 1 pm, their Mossbauer spectra were
successfully obtained. By using enriched isotopes, Mdssbauer spectroscopic study of the atomic layers in
films is promising.
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[ (A D JF T RZ N RIFE D L EZ 2> B D oy A& Bk 72 AW/ i3 2 Blgd, BERCBkES v HR e )
RAANRNTT =R LI D, KBk B TX 5 2 L TR ORI ERL O neV F2E ORRIE I E D
FEyBIEEESN, FRICEVIETE L ZOREFAOET R & OBERAEEAEN Th 2 BHHE EERIZ
L BN DA X OO TEREICIRET S Z LN TE 5, ZHAFIH LEAEECHR A M o
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Fig. 1. Schematic drawing of the measurement system.  Fig. 2. 1°Tm - Mdsshauer spectrum of irradiated Er film.
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We study thermalization in relativistic heavy ion collisions in the early stage. We evaluate the von-Neumann
entropy by assuming that the classical Yang-Mills field represents a coherent state which decoheres at a certain
time. We find that entropy production and pressure isotropization take place in a similar time scale.
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Abstract A data acquisition (DAQ) system for multiwire drift chambers (MWDCs) has been developed
by implementing in the standard DAQ software at RIBF. It will enable us to open new research programs
at the RIKEN RIBF facility, such as precision spectroscopy of pionic atoms and search for double
Gamow-Teller giant resonances.
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Distance between configurations in MCMC simulations
and the emergence of AdS geometry
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Abstract For a given Markov chain Monte Carlo algorithm we introduce a distance between two
configurations that quantifies the difficulty of transition from one configuration to the other configuration.
We show that the optimization of tempering parameters in simulated tempering algorithm gives an anti-de
Sitter geometry in the extended configuration space.
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Abstract We are developing a laser ion source with a new scheme. The repetitive ultrashort laser pulses
can generate a microbunch train of short ion-pulses. Gas density, which is an important parameter, is to be
measured by Rayleigh scattering. We carried out some experiments such as gas density measurement in
order to investigate of the fundamental process of the plasma generation.
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of an RFQ with adiabatic bunching[3]. Measurement density
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Abstract The current DAQ of SK may be overflowed by nearby a supernova, so a new DAQ system has
been developed to prevent this. In addition, search criteria for distant supernova have been studied using
SK-1V MC.
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Fig.1. Expected neutrino spectrum in
SK from a supernova at 10kpc[2]
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Abstract We propose a new method, the path optimization method, to avoid the sign problem which
arises in some field theories, such as finite density lattice QCD. We demonstrate that the method works
well in two models with a serious sign problem, one-dimensional integral and complex scalar field theory
on lattice.
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Fig. 1. The optimized path (red solid line) and Lefschetz Fig. 2. The expectation values of number density for the

thimble (blue dashed line) for the Gaussian model. complex scalar field. The lines with symbols (shaded area)
show the expectation values on optimized (original) path.
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Abstract AXEL is a high-pressure xenon gas TPC for a neutrino-less double beta decay search. It
requires strong and uniform drift field of 1 kV/cm=5% to achieve high energy resolution. I developed a
Cockcroft-Walton circuit and designed a field-cage which satisfy the requirement.
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Fig. 1. A 3D CAD image of the field cage.

References
[1]1Y. Fukuda et al. [Super-Kamiokande Collaboration], Phys. Rev. Lett. 81 1562—1567 (1998).
[2] P.A.R. Ade et al. [Planck Collaboration], Astron. Astrophys. 594 A13 (2016)



LEPS2 EEED =D 2 m & SEMRBREIOER

JRFE R oW Blsabises R &

Abstract We have developed a 2-m long resistive plate chamber (RPC) for LEPS2 experiment
at SPring-8. RPCs are used for the time of flight measurement. Our goal is to achieve 75ps time
resolution for particle separation between =, K, p. It was confirmed that a new RPC satisfy this
requirement already.

© 2018 Department of Physics, Kyoto University

SPring-8 THEEEY 0> LEPS2 EBrII N Ko v offse4 By L | Bamel RPCs
TW5D, @I - B RLX — « BIRRE D v B — A EEIZY T,
AR SN R Z2RET D, BIEISITHA 5-120 O RN %7
SV A Ry vax—2&2HnD (K1) , A7 o x— (CVrban
A CIEEEPm R RPC) L =7 Y e L F 2L a Ty s H —
(AC) ZHWT, fRfg 30-120 FEICHREKT D n, K, p Zakhll 3+ 5 FET
&5, RPC (XEefl /ofiRne - Be P CEIMERRE - 2l & W\ o o R A /
ORI TR 28 Td 5D, RPC & SPring-8 FHfE Y o 7' ® RF D15 Barrel y Detectors
DOFRFHIZED BRI TR 2 0E L, TR g TPC, DC T 5B
CEDET, Kp & 1GeV/c A TOEEFH®ED », K ZX54 5, RFIE= Fig. 1. Solenoid Spectrometer
DFFESFRREIT 20 ps AT LIEFICRE <, FATRE O3 fEREIL RPC IZ K » Tk E %, RPC IR %78
O ICHFERIZERE S5 03, ) L RPC IO BEEIX 85 em LW =, K, p % 30 OFBIRE S TXABIF
DITIX 75 ps O EIRFF S FRRENS L EEIZ 70 5, SEATAFZE[1] Tid 1 m & RPC 12BN TR 60 ps DIRF[H] S iR RE
EERLTWD, ISR TidsmAH LT v o xab/ial §57-0H, Z0 244D 2m £ RPC
DR 2TV, FEM 0 MEEE T0ps OLL T OMREEZ H T 5 Z &R bhroTz, LAL[2]D RPC X/ A ARFE
BT, BELIZBENRTERNE W) MR Z R > Tz, RIFZETIET — 285070 EOfEE % H
HEFL, 2O/ A XAOMER ELE L, iz, S5O MEEDH EOT- D DT EITV, Tk
DBAFE & MR 21T 72 o T2,

RER Ay fRREm L D729, AWML TIE RPC DA MY w7 EOE BRI T 2 0O RIZEER L,
CHR[3] DFEFH BIXE T DL RPC ONEHEEDOHERBEL A VX T X ADFEE BN LICHEK
T 5 LML WD, 2 TARIFZETIRIITAIFED RPC NESOME % GLO MH T 7 Bz, ek
IS5 = & TE Stk AR o L2 it o7, BIERICBW TRy hU—0 T F T4 2N
FHIEIC LY EBIC AN RIES 2 (58 Em B L2 & 2R L-, RO MREOBEE 2 EBGEII R b5
Rino T, i T 7 a L TH YRR R RS O ND T E N o Tnind, T TOFEE
BUWERITH Z LA E LT,

FRERUEIZHTZ0 ) A ZRBRE LTI T v ROMLZITD, #ERT Y 7 7O 18T RMS 2mV LA
TO)ARTIEITH LN TE T, EAMZORPCIZ 2 m &R, KA S 2 R b3 5 B
DD, £ I TRPC DEJEHEEE N=H LW RA v F TG ICAF L7 (Fig.2) o

BUVE L 7 920 RPC OMEREFHMI 21T 572, SPring—8/LEPS2 B'— AT A NIZBWTETE—AZHE L,
MRHZhER, RO MRREOFMETRFESC, & v MIBIRAE, ASAERGEEZRH, £2, B
HCOMREREM 1T o 72, FER. M 99 %Ll b, R[] Z3fi#HE 65 ps TV . LEPS2 FEBR D ER MR
BT T2 LRSSt AT LEPS2 EBRICKLE BB ERIZ. 2 TO
RPC NEERMEFE AT 7= 2R BT 5 TETH 5,

| o

References
[1] N. Tomida, et al., JINST 11 (2016) C11037
[2] S. Tanaka, Osaka-Univ., Master thesis (2016)

’ Fig. 2. Side View for RPC
[3] D. Gonzalez-Diaz et al., Nucl. Inst. and Meth. A, 648 (2011) 52




L—F—A FAEOBE AT e
HAY x= v MaEBREEREOWR

g —2oWtEEgeE DI K]

Abstract. The gas-jet equipment constructed for the feasibility test of the laser ionization method in KUR-
ISOL has been improved in the capturing process of atoms by aerosol and thereby the transportation of the
atoms by aerosol has been successfully confirmed.
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Fig. 1. Improved gas-jet equipment Fig. 2. Dependence of the indium transport efficiency on

the temperature of the aerosol generator
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