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Abstract CTA is the project of the next-generation imaging atmospheric Cherenkov telescope array. We
developed the behavior of various trigger circuits for the CTA project. We have tested the circuits
combined with the readout board. We also simulated the performance of single telescope.
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Abstract We are planning to search for the K'pp bound state at J-PARC. In this experiment, the
time-of-flight of scattered neutrons will be measured by a neutron counter. For this purpose, a shield to
prevent background noise in the neutron counter is required. | report the results of beam adjustment and
the design of this shield.
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Abstract We develop a strong coupling lattice QCD framework including the fluctuation effects of
auxiliary fields to study the QCD phase diagram. Compared with constant auxiliary field (mean
field) results, fluctuation is found to reduce the critical temperature at zero baryon density, and to
modify the phase boundary at finite density.
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Abstract We consider the possiblity that MSSM Higgses play the roll of inflaton. For
this purpose, we start with simple review of the inflationary scenarios and discuss the
motivations for MSSM Higgs inflation models. We investigate the needed conditions for
successful scenario and show the constraint on soft SUSY breaking scales.
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Abstract In J-PARC E27 experiment, a K'pp bound state is searched in the d(z"*, K*) reaction
at 1.7 GeV/c at the K1.8 beam line. In order to improve the signal-to-noise ratio, a range counter
system is constructed for a coincidence measurement of protons. | report the performance of the
range counter system obtained in a pilot experiment.
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Fig 1. The range counter system around the target
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Abstract Cross sections for low-lying states in **C, '°0, **Mg, #Si, “°Ca, and *®Ni were measured in
inelastic alpha scattering. The measured cross sections were compared with the DWBA and
coupled-channel calculations. Calculated cross sections for the A J~= 0" transitions were systematically
overestimated while those for A J7= 2" transitions agree with the experiment.
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Fig. 1. Ratio of the transition strengths decided by inelastic alpha scattering to those from electron scattering for
the AJ~7=0"and 2" transitions.
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Abstract We plan to obtain the spectroscopic information of = -hypernucleus through the *C(K~,K™)
reaction. For this experiment, we design a new magnetic spectrometer “S-2S”, to have a momentum
resolution of better than 5 < 10™(FWHM) to achieve energy resolution of 1.5 MeV and an acceptance of
60 msr. The design of this spectrometer based on performance simulations are reported.

© 2013 Department of Physics, Kyoto University

F 2 13 J-PARC 1B W T E A N—KED3 I FEBR%Z1T 5 (-PARCEO05[1]). T MHEBRTIE PC(K™,K™)
FUGERWTENA R—=EEER L, v 7~ ANIT LD | EAA =D FRIREZ BT 2,
TNETONA R—EZEIE, FIZ S=—1 ORIZE L TIThi, B A A S—I2o50\WTiE, BNL,
KEK 72 & CTOK, n)BUG, (7 K2 AW T2 5= R, Ge tasfEE Wiz y o7z Enn, A
AP A O T AN M AR L CREMZRBER S bz, —H T, S=—2 DRIZOWVWTIHIFE A
ERBEHTH Y | FRICENMHAEERIZOWTHIRIEM b Do T, imEDFEER [2][8] D A~<7 k
NEBGRETRE EOHIRIC L 5T, EEART U L OIRES N 14 MeV BE TIX 72V ERBE S LTV D
DHTIH D, E05 FEERTENA N—DFELZO CHEET S, Tz B#nrn & LT, ElA2E 2
TR, X T IWANANR—EEOBEBEERFER R EEZITo TN I LT, S=—2 DRICONTDOELD
HWEST, BN XarzEte ) 4 0 MR EER O —BRRIC K & 7o %8 2 -7,

ZDEDIRFEBRIZH L, JJFPARCKLIBE — AT A NIMN B RBEKE — L2 MftT s tnTED L
& BT, FORMKEITIZQODQQY AT ANBRAHE—LT A LAY fa XA —2%H L, 3.3x10%
(FWHM) &) @V EEN RS FRE T, AR SN OK OEBEMITZ21TH> 2 &N TE S, Lo
L. BGELKY OIEEY EMEATICOWTIE, Fx X 0B a2 oA ha XA —F 2o TRy, Zh
1. BRELRI - OTEENE31.3 GeVic~1.4 GeVict EW 2 L NERH TH 5, KEK, J-PARCTD A /R—%
FERRCIHHE L C& /-, BEEKTH A7 hr A —%SKSIL, 0.72 GeV/cfIir D iESh £ il L Tt
RENT-LDOTHHD, (K KOS TOEBRICITHSENE ST, EHESMBEN R+ Tdh D, &
- T, 1.3GeV/c~1.4 GeV/IcOFEB) Ak Ty /2B E 0L £ H, O TE LRV REWVLEAZE
FFOART ha A —=H EBH-EHRTH e Lim, M
REO AR & LCid, SEE)RAMARAES X 107 (FWHM), 7 =
7T AROmMSIE LT, Ry ST ADITRILF el
— /S fREELS MeV T, 172 H OF — 2 B T4 it &
HleODHZ ENAEEE D,

DAY b A—HIZIFQQDV AT A EHA LT,
FERURT XL o, EENEZ TR AR & S
TEY, ZEBELOEZEZRO T Z LI L TN D,
RERIT, BRA R ORI ICELE T D A0EMR s &
ZO FMICERET DR A5 BI I T o Z =675, O
MY TR, IS OMHBOREEARF L, BERkEh D
PERER . VI a2l —3Ta koML, R/t
v N7 v T ER L, FOTEMEEEHRT D,
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Fig. 1. Schematic view of a new spectrometer “S-2S”
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Abstract Integrability is so powerful to study non-perturbative aspects of quantum field theories.
Recently, the integrable structure has been found behind the AdS/CFT correspondence. It enables us to
make non-trivial tests even in non-BPS sectors. We give a review of some works on integrability in both
gauge and string theories.

© 2013 Department of Physics, Kyoto University

AdS/CFT %HG[A1IE N = 4 xR Yang-Mills (SYM) Hig & AdSsxS° oD 1B RUR LR 12 S 2
HHEVWITHETHD, ZOTFTHITIN=4SYM DS — IV RERBEFE DA r—1 > FIRIT E5EO T F
X — O SBERORGEIC X 0 R & T 7228, non-BPS fEIKIZ 51 2 MAEIZREE CTH > 7=, IT4E,
AdS/CFT Xt D% 8 2 A PE, B IR E O A2 & O m WO RFRMEICFE B LT non-BPS fHIIC
BT AMFAEN A ERIZ 72 o 72, ADS/CFT %fiis Tl 2 DO HIZFE U rffgotiigE 2 o, O rfEoiE %
FAVNT AdS/CFT % &2 MGE T & 5,

planar fRFRIZIBWNT N=4SYM D SOB) 77 X —IZBiF 5> v 7N b L—RHE D 1-L—7 5
FRTCATINE A FE 3 72 A B D NIV b =T v ER—CE H[2], BERITII RO FETH
% Bethe ansatz ez WA E U EHDO NI N h=T L ORAIIC LD HEATE 5, N=4SYM & &
EUBEHDORINIA D T8, 724U, AUt eEns oM EETe 7V b L—ATE
FAICPREE AL, 20 planar #BR D 1-L— 7" BT R ITATHIIL PSUR,24) % Bk &2 & D A B g NI L

k=7 AZET 5 [3], T all-/b—7 Bethe ansatz 5 EERNMEE STV B[4],

FIREERIZ BT O AERRIZ AT EZ SO 2 E DI S D, AdSsxS® EDIERD ¥ 7 < FR 3R]
F&53To D[5]. AdSsxS° DFERSTZERH]Td 5 RxSB LA [FHET 554D =R/ ¥ — L& N=4 SYM @ SU(2)H
7' 7 X —IZBT 5 1-)L—7 Bethe string iD= R VX =N R — U U TRRIRICEBWT—ET 5[6], E
IZRXSBEDKED L 7 < RO = 3 )L — %R < FH o il e N'= 4 SYM @ SU(2) Bethe ansatz J7 220708,
A= U TRRRIZB W T 2-b—7F T—ET5[7], D 2 >OHGE O Bethe ansatz J5 = 4 B2 LR
9% I AdSsxS° EDOBIED v 7~ EARLZYEE STV D,

— )7 B AR A ET D Z LI X D ADSICFT it D & Ot FPEIC Fe-S 0y T S-matrix 2 5% L.
[4]1 CHRME S 7z all-/L— 7 Bethe ansatz HFEFSFEH S4U72[8], 2@ (PSU(22) x PSU(2[2))< R3 xiF#
Pz oA 8 Eo i RRE O EEL A R T D S-matrix 1A FRMEIC RSV T E R LV overall OAZFE
KFZRWCEHSh 5,

AELFH L TIE, planarfBRON = 4 SYM & AdSsxS° EDOMEELD > 7 <RI H 5 Al fE e, B
AT FE P & AV T2 ADSICFT RIS D RRGEDS B DAV IRILGEILIZ DWW T L T 2 — %179, FFICAE U8 1
DINFIRAE & Z DORFMEN TR T 2N =4 SYMD > > 7L b L— A ER A& Feynman¥ A 7 7 7 L2k
DEFLIBET D,
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Abstract We discuss inhomogeneous phases in QCD at finite temperature and/or density. In previous
studies, it has been shown that inhomogeneous phase exists in the QCD phase diagram at the chiral limit.
We study the effect of finite quark mass on the inhomogeneous phases by a variational method.

QCD (FIRWHAAEN A FLiR 3 2 ABGR CTH 0V . IHFHIZBIT 57 4+ —2 « I N—F 0 T T X=X
TN NRIENER R & BRa BB ST U CHEBERERIZ R LTS, Lo LEGERO#RI A
HPED X0 | AR R X —fEI COBHEGFEIZTE 2V, REOFRE LTX, QD OFFOI A F VxR
PEZBHE L2 GO E W5 2 ERET oD, RENRADBRE LT NJL BER[1]13H0, Z
a WA TRIREE - %5 H T o QCD FEX OMFZE 83 R AUz T T & 72 [2],

BT 2 PO T2 36w IS BN T A T VIE— S O TR ITIT DT\ D, A T3k
—RRIEE LT, A TV DO RRF AR SRR G A RO 2 L 2T, BRFEBOIE—RRIEIZ. W
PEPEL D /3 B ClE A B BRI CBA N « FFLO Bmili/e P CIL< MbN TV A S TH Y, “hz
BWESSHLE Y EWIRATH S, EELITHRIC ZAUX, QCD FHROIKIR - & E I8\ T
T A ZIVRERE DAV AR & B L 72 FH ORI A T VIE—RREEEFE DB A Z E DB 572 - T
W5 [3]14][5],

LMWL G, ZHVE TOMETIEZ DL 1T 0 BEL S V7RI Ll » Tuviewy, Bl 2 138
AN I A - TR O EMmEIEIFES 22V, S HI2IE chiral limit TOEMIZIRE L
TWD, SNBSS DM EIERIFMEIL, =37 F RIKNEOIRBEZ FFELT 2 B ITIXRDE R,
F/o, SHIEMRIHEEZEZ 5 LTI +— 7 EROMRE R T 5 Z LT TE R,

AREELZEZDZEOHEEMIILUTO LI ICHETE D, £T. AR +—27HEOHRIZKDY
chiral limit TIX 0MeV T o723 A2 OB RN 138MeV EHEIMNT 5, S 5T, 3 BEEFRAATE CIIrk
FFEBOMER /NS . AT VEEPHEROM A r— LV ERIRRETH L, b, A F U Hea i
BT 252 LTRSSV, EZTARIFAETIE, FFICZ7+— 27 BEPARTH L L5 RGAEICERT 5,

AIREEDR AT TODHEITHgEE LTIE6] 23 H 5, [6] TIEEV ) FREIC I W CE & 2 EEh
WCHD D Z E THREEIZLDMIEZERY AILTWDADEN, ZNE T TR+ TH D, BEHED
BAZ L > THA FNVIH—EEOREVIIE T 203, BEmTIEIZOFLSGZEXRVDOTH D,

BSR4 T NI AFEE O A IRE B IEZ FRIZIBW 20, Loy LEEEO 72 OITHITHIIC
MEZRET HZ LT LV, £ 2 TR TIIENEZ WD, RENRTEHILTO®EY Th5 -

- chiral limit TREFMOMEE 25T E L TH 272 B¢, MaEkE D A T EInicii <,

- FONTIEERAEE A EER DI AN NI B FREEICRA L, R/MEEZRD S,
ZOXIFEZMD Z & T

- chiral limit TEATWHEITEEDIRICED EDO X ITET DD,

I A=V EBEEZDZETAUDHKILIED L HITELT DD,

D 2 KEFLITHRD,
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Abstract The target of gravitational wave is compact binary merger (NS-NS, NS-BH,
BH-BH).We research the compact binary merger rate, especially the compact binary
originated in first star.

© 2013 Department of Physics, Kyoto University

BAE, RGO E WA B L. KAGRA, Advanced LIGO, Advanced VIRGO & VN 7= 5 /)i~
BV AEBEHL TR, FERANCITENRIC L D R CFEOFHBI NS NN, 2 S ENE
BDOAAL 2=y Mo TWDOIFXEE TR, THrET 7y 7 h—dE EET T v
F—bbWoloa Ry NEHETH D, 2L IR ITE R EHEL TR —2 RO RRHIESEH,
HEGREEZ T, SRRSO IROE D2 T 22 8BRS T RIS D, Zhha iR
RORAERIZL, HEREPIETRICOWTUIFHERUNICAEEEEZ T L —OBRFE RS S —0
DADET VW THRARE REHHZENTEL[L], L, TR T IR — VB BCHE T T
RV OWTEBLIE R 720 O T, [AERD FIETIXAREETI DL TERW, £2T, HE LT
KBONERDOEAFHHEZHWCHESRREO RIEL) Th b, HAEDOHEME T RFIRFNLIEV, ED LI
ELL QLD EE T I rY 2 —2ar TR L, ZOMEEIRDZE THEEBN TERVEE T Ty 77k
—IVEIZOWTHARRE R 2L TED 2], FHFImLUNICEERT 5 —0@IIEEh ) T
72 R R BIZOWTH EOELFHENO A R EE RGO LITEE ThHS,
2Ry NEEREGERT DX A LA =R, BEEOLONLFHEBU LOLOETHY | IEH
IRV, T CTAMME TIXFHEMNOETHLIPNEIZER Lz, FIREBIZBRAEORE LV b, HERIE
ENKREL, #EORTICa s 7 AT V=7 NIRRTV EEZ LN TV, UIRENER S
TEONFHIPIZE LTH, AiRO X 512, AT 5 E CORMMPFEHEMIZE R O, mfFlcb £
ARETICEZR STV Da Ly MEENFET S REENRH D, S 512, DECIGO X° LISA &1 o
T EARBROFSREEIC L > T, ZVESFTOa L7 FEESKICI2EAR BB SN L EX
BN TN 5D,
2T, MIREEFROEENENTZ T2 Ry NERICKD 950 E EOREDY A LA — /L ThH
Ra i 2T OWTIFREZIT > 7o BOLOWFFEIC L - T, FMUEO IR VB &35 10M, &) =
L3530 T 5I8le Ko T, UIEDELERE[4] 2 S L2, 10M, =M =100M, D #IE DE(L 2 4]
HOERELEENTOHLORAEEK L LTEKTZ LDOTED Fitting AXZMEY . Z O Fitting AKX
ZHWT, BEFOEEELLOFHE 2 — RZPREICHLEATE 2 L) ICMBIZIEIR L7z, 724, Fitting
NREFEI DLV & REDORIZOWT, ZOMEHMRIELBNERRL5E. K1 DRITONTHE
AR EHWTREOMEIAZIE S Z LTI 720, 2D X 572 Fitting AR L 72 5,

ZOa— REHWTHIREDBEEEILIZOWTEL T I LB Y o L— 3 VATV, IR ERFED
ARy NEBOMIIRERZ A DA =N IR EIZONWTHEET VT LITELZ LT, PIREITEER,
AL DAL 2NEE DR L 1T R 50T, W@FORICOVTOEERE & i+ 25 2 & ¢, FUEERED
HELDRIZ OV T H B R EITo T,
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Abstract To use for the neutrinoless double-beta decay search, we studied making CdTe semiconductor
detector larger and achieving higher energy resolution. The hole trapping effect degrades energy
resolution. We have investigated the stacking-type detector and the coplanar-grid type detectors to
improve the energy resolution.
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WEERERT D/ DOBN TH LB OB 2D Z LITHRBZ2ORMHE CH D, Fhi+D—
OTHDH=a— b JIIFENEIES TS0 FELL IR 528, 99WFEAEER (E\EAMAER) Lo
LW EWIMEN L EEREBERNIEFICHETH Y, RIZICEL OEE R D> TR, ZD—
O =a—h) ) ER=a— U BRI CKRAROTIZRW N E W BN H 5, DX ) eki+a~
TR EVND, TNERGETE DHEME— DO FEN TEX— X RERERERTHY, b L=a— ]
VI)R=3I7FRFTHLRO, =a— M) VAR LRV ZES—ZRENEZY 5 5, HAMICE
FXERERMTONTCOEN, ZOSITEZDE L THIIEEICHE THHLEEZLN TS =D, H
FEFE TR S BT,

T HEN—ZRRERREREIT ) L REBEEE L, TAMES R U A (CdTe) & F 7=
IR R HH 25 O KU S OV i RE R _E DAFSE 21T 572, Cd & Te (3312 “H— X FiiE % = 9 [FNL
BERH, ZOEDTEROMWE ZFOT- 0, BRIEEENOBERZ E L THWD Z LA TE Ik
IR LSBT Z @i Ensd, L L8 RKRG & LTRSS, Si < Ge IZHATIELL
DOBENE MR, IEFLOBEEMNE L 725 2 & TRIBUEN 2 ST SN TESNELTLE W,
SIREEN BT B T2 KAUIZNEE T 5, + Z TIEFLIHMIC LK 29 B2 WEIERN DM ET S Z & T
fEREEUE L, EALOBENCE G L WREFEAIC KA L L1742 3HfEE St oz AT
BRIl L7, F7-. FILOEELREHEL CELOLOEL RS- LD TE 3B coplanar grid FlE
ERWERFOMREEZFME Lz, SOI/IVITEIOS L HE %2 HAWTZR1FER & Ik L Cofiagn Lo
WHEREEL LI,

E
Entries 99721
) Mean 897
§500 RMS 214.9
o
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Fig. 1. Stacking-type detector
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Fig. 2. Stacking-type corrected energy data
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Abstract For astronomical observations, we have developed the MeV gamma-rays Compton

camera (ETCC) with a gaseous TPC to measure the track of a recoil electron. To increase the detection
efficiency, we improved the track read-out algorithm. As a result, the detection efficiency had been
improved more than 10 times.

© 2013 Department of Physics, Kyoto University

B2 ITREACD MeV T o ~fRftas s LT, EFMEMmHAl =27~ XA F (Electron-Tracking
Compton Camera, ETCC) DR Z1T72->TCWb, ZDOH AT, V7 v LNBEMESEE HOH AR
(Micro Pixel Chamber, u-PIC) ZFidH LIZH W= AR HES (nicro Time Projection Chamber,
u-TPC) &, MRS L F L —ZfERAE WY o TFL—2a WA TD 2 ODES NGRS, BIEED u
-TPC CRBKE DR & =X —% HBEO U FL— 50 AT THELT » ~ ORI A &
TRAFX—Z T D, ZHUCEY BETCC IZAF T~ 1 61 T L OB HEMAERTIZT T, M
N7ew 7 75 v REBRERES & IR 2 RIRFICEBT 5 Z LR T 5,

2006 4F 9 AIZIZ., ZOH AT EHWTE 1 [AIKEKZEE SMILE-I(Sub-MeV gamma-ray Imaging
Loaded—on-balloon Experiment 1) #4T-o7-, FOFEER. 2X10°HEL DL o~ v 7 7T 7 Rof
NHRE-FHE R~ a2 THE S RS THD 420 L, By 7 7T RERERED
Zor L7z [1], 2013 AEDIBICIT KRB Z B RS & L2 RERER DG IThN D TETH Y . BRI
ZAUTIANT T & B 72 DR - A fRie DM EA B E LT B 21778 > T 5,

A[El, p-TPC 7 BIRHME IR O Fe A LAEE 21T 9 FPGA D7 /LY R A2, B A Z & TR
FE- A ESMERED M LA B L7, kDT v T Y X NE, u-PIC ZKIE X A A — v g & L
TEESEDBEICHEH SN T b O TH Y | 1 FHR T EICHHRRRME R 2 ML E & 95 ETCC 113
7R, RES, MEMERORY I ULAHEBICEZ D, MKBKE T 1 ERH-0AESD 2,3 S LEL
IRWNR Y ETCC & LCOMREE AL I EDRINE > TW, F7 A3 X L&A Lz u-TPC % 1E
LT, Firna ) RO FEDERB LOHEIHT VY X AOVER 21T > 72,

T NTY XA LVELNIZEFORYMIZ <3 (Fig. 1), #7723 U XL TIEETRBIOHE AL
HEIZHIM L7z (Fig. 2), ZAUCE D, p-TPCH TOHEEIT RV — L REFE OBIFRNS L 0 EMEICE S
. WERE D BREEDORWR AN L BNy 7 7T 00 RIRENATREL 72 - 7= (Fig. 3), Zh b0k
FNZLY ., H AT OKBETFITIFIFTLI00% HATREIZ 72V . ETCCOM IR EE 132 X 107 (@662keV) & fE3R D
101500 Blcek®E, MBLRBREDO % EE LizGeantds 2 2 L—3 3 U OFER L H50%LINTO — % 27,
T2, HTTY XA TIILEF RIS A TE S DOTOT (Time Over Threshold) Hiték L CHY ., Zhz
FIH U CXBEE T DA - $mZ2 T2 2 ENAETH D (Fig. 1), ZHIT XY AESMEEN KIE
WZEGET D AREME A L L, 26 OSGEIZ XY | IRIKERFEEBR HETCCIZ B W T HIEkD T4 XL v 4
UL O A B3 FUAE AL, ETCCIZ L 2 RIFBRIORENI NHERIZFEIETX H B2 65,

= 400} ; 22 %10 —20
= E . dNa source 2 137Cs source E 4 !
= = sto e = 4 o “osime p |
= 300 pp S10 Old Algorythm. 2'1s . e
- = 103 New Algoryvthm. =
. o X 10,
200 vecoiled 102 _
100~ ey 10 st
5 | 2em 1 ;
ob . i iy i L =i ool ] I N
(s) 50 100 o] 50 100 150 200 0 20 30 40 60 70 80 90

Y [strip] Number of hit strips Energy [keV]
Fig.1. Example of the recoil electron track. Fig.2. Distributions of the number of Fig.3. Relation of the track length

it pi he u-PIC. and energy deposit in the u-TPC.
References hit pixels on the p-PIC gy dep i

[1] A. Takada et al., ApJ 733 (2011).



RERAIHERXECTADI=HDT7FATAE
DRS4 ZAW-EERKRY LT U/ EBROHER

FHMTEE  SERIT

Abstract We have developed the front-end electronics for the CTA, which is the next generation VHE
gamma-ray observatory. It samples waveforms of 7 photomultipliers at 1-2 GS/s using an analog
memory ASIC DRS4 and digitizes them. We report the design and the performance of the improved
version of the electronics.

© 2013 Department of Physics, Kyoto University

Cherenkov Telescope Array (CTA) [1]IZKIERDOF = Lo o 7V EEEHERTE THY, ORORAR
HRAVNO LG A AL EERD 2 A M BE ORI T~ 5 Z & T, BATOLREBIC L~ EE %
10 %, AEENREER 312, SHICTRAF—L 2 IUE2H106eV 725 100TeV LA | & LA L, FHifk
EIROME, T <f3—2 hoktiZe &, FHOIERNBLGOHEKRZ BT

CTA K ABEESEI I %L F —BIE 2 3R L, 3512 200GeV LLF OfEk A % —47 v b &+ 58 mmEET
b5, FrlIROBREESE CHEHAT D700 NEFHEGE (PMT) OfF B et A H LRl 2 Bi%E L7z,
Fxlrra7PBEE T, MERKSICAT LT o ~BRERTAER S YV —00DF = L a7
%, H BRI ﬁ%7f&%x BoNT-y Y U—0DA A=V b 0~ OBk ITE & o 3xLx
—ZRETDH., Tl raZRcxtL, BN EOERNEN /A XL LTEZ®vALHT-D 100MHz FEE
DL—KFTRATDL. VY UV—060F =L a7 i insec £ W) BOEFEIEDIA Y 7=
ERMIEL GHz TH U 7L, EEESFHEZESTHI L TRLEDIBAZIMA D Z kﬂf%é
UKo TS REFIZH L S/NEZSEL, TicB T o3 VX —/MEx FF5Z L2 HEET. L
L GHz TH 7 U 7 %479 ADC 1T EANDTEE BTN RKE . 1 BOEEBIIZIX 1855 A D PMT A3
AN blz®, WATHNOBEE X NEEBETH LT
E L 2. 22 CTHA OB LciiAat LK TIE7 -
T AEY O ASIC THDHDRSMA2]ZHNTH TV T EAT .
DRS4 X 1 F v v xvdHi= v 1024 I A T2 % v S HIZATHE
BOT a7 ETEE Gz TIERY 7V 7 LT, TV
HFNVEBIIY TV T LR TEIT Yy XX OELEEY
33MHz DK ADC THREAH L TIT O 72, w7 7%
BB E N TERUATE S, TUXNVEBRINT — XXX
v h A= Fy hEHWTA L —U~EEREIND.

AEL@HLTIEI T e b A TH2HB L, LV EEOEESIC

Front-end electronics

7-PMT cluster

Fig. 1. Photograph of the front-end
electronics for a 7-PMT cluster.

EHT2ICEST, BEAZERLIA N UL INTEHE e e e
WA LI (Fig. 1) OF 4 o & MERERRAIC >V T 1 ~1ophe s ER
5. WBROFER, PIT OEFNIELL GRS (Fig. 2), /- 5 , T\
4me~0mmmmmmmm,ﬁ4%iy&vyy;@xfmi;wj S
1-3000phe LA |, /IME B2 L#FK 280MHz (-3dB), 7 B A h— {3} ER ER
7 0. 4-1% WEREN 2. 4W/PIT LWV HERENB LN, oM LA L e 1
DRSA D3 ¢ /52 ZITONTF ¥ — DY =7 ZREL, AL o o0 s T
HE O CHRREA IR Z & AT L, IREERBRIC & 7 2 | Waveforms of 7 PMTs

2 VEAE~-0. 0lphe/CAFHAL, DRSA DRF /32 F DT \__ sampled at 2GHz
AANDFX ) T L— g BTV, XX XU IZEFOA TR

Ty hETTIFar—arDREIDELNT. Fig. 2. Example of waveforms of 7 PMTs
References sampled with the front-end electronics.
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Abstract The mass reduction of the n” meson is expected by the in-medium partial restoration of chiral
symmetry. Using a chiral effective model, the mass reduction and the n’N interaction are discussed. We
found that the n’N interaction is attractive and the attraction leads an n’N bound state.
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FOSCCIIEE T cony OB EE (L L . BER TOYNMEAEERIZ YW CGEmT 5.
#727]7%17 L—A_—1EHHOWFE A1, FC<EA D T —T7 b—S—8EHH D, KnH I~
REBREREZFFOZLENHUADMEE L CEER SN TE 7o, BUETIIZ OEEAITIQCD L~V TD
Ua)7 /= =l Lo TSN 512, ZOWHHFNR 7 L—"—1HE THH Z L IZEKR T Hihd8
FHIEOEEA N T —hiE+ L OBFEAEIL, 37 L—_"—ZBWTHA T ARBENFET SIS
D2 ENERMIINTWDI[34,5], A T AFRED BRIV DORTF ALY +— 7 B ThH DD, 2
D7 F— 7 et AR LRI C OB O TICEm T2 2 N TE 5, IREEEK TR +—7
EEE OMEIHEIZIA T2 Z EDVREINTEY | I A TIVRFMEOTIEEN L E 5 2 En#ff S5,

IO F—TEHEII N R o OME LIRS BUR L TRV, BERICE D7 +— 7 EHEOZ T B E
TONRer OWEOEZ S &R T, IR AR 2 W2 ER CREED 72 S, E T
(p=po~0.17fM)NTIBNTH A T AIFEDE S HIRE R E TV D Z LR SN TWA[6,7, Zhb
DZEEEOETEZD L, AFMEEIZBWTH A ZIVKFRENET I EIE Ly 7 OZ &3 b
THZENHFSND, EOICEEE T CoOTMTOEERA X, BEZEHR TCOVNHEAEERIZSI N TH
L EBRHIREESND,

AHFGETIE, T OIFF S D ZEVE T on i OB &) & B2 ConyNE o5 I EAEH %
TRDT=DIT A TN, BRI AN A HBREE2 SRy 7~ 2 W5, 114 T
FREA TN R o &Rl 2R R L X — IR COAIER TH VU | > 7~ HRIIQCDD >
global 22 Btk 2 B L 748 T 5, A ElIxtFriE & L TSUR)L X SUR)rZ 71 L. determinant4H A.{F
AEEATDEZLIZE o TUAQ) T/~ U —DER LIV AT, T ORAZIBWTyn MO &
ZEIT BN BV TRILOMeVIRAD 32 Z E MR T E 5, 72, BEZEH TOWNFHAERIC W T
Bl D 2 LRy D D, ZOBIIHEEHOKRE SIZKPNROHAEFEHOBRS LR CREORES Th
%5, ZOKPNRIZOWTIEZ OB IAHEIER DS R a3 7RO SR EE & % 2 5115 A(1405) 37
1ET 5720, ZOKPNEI DS &R URE DR S 05| 1) &> = OnWNZRICIHE W T b A REE N E(ET
5N ESND, SEIINNRICOW T HKNG & FREIC N R o o5 Rk iER T 54 5
25 EE L CRAEEIT o To, ZOFER, W N OHET 2L X —TK6MeVTH D Z &3 pnoTz, =
D &9 R HGEIRRBIT B RS SN TOWRWD, 5% OFEBRIBITIC L > THRA SN D ATREMELR & 5,
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Abstract We study the cosmic no-hair in bimetric gravity perturbatively. We examine de Sitter solutions
with the cosmological constants as the slow roll limit of the inflation. Under anisotropic perturbations, we
find that there exists at least one de Sitter branch which is stable and holds the cosmic no-hair.
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FHATHNAT D 2 O¥EIZ L 0 FH Mg =] 25 F#/E 9 % & . Cosmic Microwave Background(CMB) ™
RENBERTIRE—FRTHD LWV o LMEEZFRTE D, 2Oy TV AT inflation LI TV D, =
D F VA TIE, MR L0 91 O A 70 JEE T PECIE—RRMED 5372 & Z v, inflation #I2A=
MENTZETPLEOHRNEY, ZNRHELERS>TCMBIREDLEREMELND EEZEZHNTH
%, EEE. inflation U A6 T E SNDMEITEIN & IEFICRWREE T—T 5%,

LU, FE—ERIEE T 22 I 4 C inflation 23 & 72 & X F2FRIT, inflation HRIZFE—ARMEFESE 1A
375 &b, 2 F Y cosmic no-hair 235% 0 Lo E WD T BT B BTV, BARRY 2RI TIX cosmic
no-hair 23 0 322 Z & BENTHIZ R STV TV A AR, K 0 — 72k TRk W Lo X FERATH 5,
TR N7 MG E— DT I NG DOLFAE T TR SLT2 RN — AR o TV A (2],

ZD XD IRTE B A% TARMIZED BBV, spin-2 matter 7£7E T C cosmic no-hair IZ DWW TS Z & &
L 7=, Spin-2 matter A ¥ ™23 T inflation 2435 9 & 7% & spin-2 matter & metric @ coupling 7> & graviton
(2 massive mode 734 UC L % 9, Graviton 73 massive mode % #0584 — I 1T FRPEDS F23 0 constraint
M85 Z & T ghost {35 mode -~ TLE D EWVWHIIENH 72238, £D L 5 72 ghost NAE T 720
action 23 UTAEAE R S AU72[3]. & DEEERIL. 2 2 metric & & A bimetric gravity(bigravity) & FEIZIL TV 5,
A [A1X spin-2 matter A Y @ inflation %% 5 7212, Z @ bigravity % spin-2 matter % & ¢¢ 8 /1 H% O model
& L CTEA L. cosmic no-hair 23 0 S22 DWW T 7=, BAREYIZIZ, bigravity C inflation @ slow roll
limit T& % de Sitter i 24k L, CAUCIEE S BE A0 % T decay O time scale % RAfE® - 72, KFZEDEt
ORI FTHEN D D611, de Sitter f#3 1 STEE L. F OfFIZIELE HEE 200 2 T S IR
® time scale & ¥ F-< decay 35 Z & 2337 7=, Matter sector (2 b FHHTH 2 AN T2 8556121, A7 branch
M2 OFIEL, O branch IZOWTIFIEFE TR+ < decay L7z, —F7. & 9 —>®d branch (2D
VT coupling constant 72 & @ parameter (24877 L CIES HEENIH LAZE, & L<IXdecay L7=& L
T HINEREED time scale L ¥ decay @ time scale 235 < cosmic no-hair 235 0 3272722 & Rbho T2,

& Z AT, bigravity TIXaizkd &L 9 12 graviton @ massive mode 27E(ET 5 23, de Sitter background T
massive spin-2 field 2% 2 72 & E R DT XL F =73 1225 bound 5 72121, effective mass 12 5/ IME
NdDZ ENFMBNTUVAIA5], Z 4 Higuchi bound & FEIZN TV 5, AEIFHAT-fED branch = & 12
I ENC RIS T 5 effective mass Z5Fli L CA 5 &, B X 9 LR branch OEE S T effective mass 23
Higuchi bound (Z—% L . & @ 7= HFE#) L ~L T cosmic no-hair 23 % Y 37> branch (Z -5V T3 Higuchi bound
LW REL BB ENbhoT-, ZOFEEIZ, bigravity THEE A Hm C X D X 9 AR ERIEIEMIF
TET 5 REMEAZ RIE L TV 5,
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Abstract Recently, a signal around 125 GeV for a new particle has been announced by CERN. The decay
rate mean that it is a higgs boson expected from Standard Model. But is it a new particle? Wouldn’t be
something beyond SM hidden in the date? | studied about this and reviewed in this paper.
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SU(3) X SU(2) XU(1) kFED & 2 FEUER GG & MIN D BERICIZ L T o os A —20 | =T RV >
e ERLET 25 MR RNHL T ENHMBILTNDN, ZOHITRIZICBI SIS TV HHE—
DORIANDH D, T vy 7 ARV L (HiZe vy 7 AL ) IR TWDR-CHAEERT RSO
BRI D B r VX —Th oM A DWW EBHINEHE LW E S Tns, L, &iflc7e
STENEIEFITE T8 LKL DO IRED I 5 > 7'~ OKE FE TR TR F FER%A% (CERN) @ ATLAS
ECMS DT N—TIZ Ko TENENHEINTZ(L 2], TNEHDLEL v T ADEENK 1256eV & L=
& E ORI D PRI DA IR - ~ORAER L ERT —Z B3 0e D v 7m LTnd Z &n
PNrDH, LL, v T AL T4 FU~DOfpE( =2y )R NV—F 2 T a—V g (he2g) 70 EDH
DRFEDORFRICH U CEERER EDOX U BHEREINTND, ZTOZ EIFERBEICLDLZ DR
L2 B3RO N, RENREGREERLORILA2E L TWAAREERH D, ZOHLTITEND
DAV EMRHET DO EISN TNWDLIET A AT EOTHRIET D Z E 2 HE LTV D,

HDITHEEHGFR T T 2 VI F R — VR UNEEEZFFOHHATHDLE v T A A=A L% QED
D X 5 I alase i — UG — R e IE R S — U0 X ) Il CARE RS EICEA LT — U R
VUMEDL I IRAN=ALTEELZEST D0 E R D, S HIT GlashowWeinberg-Salam D EiFH [3] D
X972 SU@) XUQ) O GRAfE > THEMICE v AR Y W) b ODEEAIRE L, FNNT =)L
ARV 4 =T R RN EDR I ERE S 2D E BRIICR T, B v T AR Y UNBIEND
Wi ICHAET DR (FREER) R EEHETLOO T 7 A4 v~ v— L EFHT 5,

WRIZZDO—FROHNEICBN ST — 2 28l L CTEEHR R INAEIZ R ENIZ
EE) OPEMERT D, o, FROEVDABEICEIN BRI L OIEANICEHFET 5, 2750, &£
B RIZAEABOBNTHES D LL Lo TWADTHRIOER L FEEZELTWVWDEEZARD
H0H LW, 2 ETIEZ O TITBDR,

BBICAETOBAEEZHBAT AL IRFTLOVETALZ N OFGAL, L5, fzIETFr1 T
e Wolzfi LW (T72bbhi) ZIELTEINLEDXIITH TV T HDWITHREERN
WEEZTH0ERD, ZNCbb vy 7 A® 7 Z—LIMEIND &) RBMIZ 2D v 7 AR
WAL TEITEOIREEDOE vy VT AA D= AL L) bBEMEEEEZA O TRERE LT VR
RENEBREZERTHE O T oA E2E LD, RENICIIE v T AN 2 XMFHETH L O R Dl &
ThHhd4]l, ZLTCEDODEIRETNADAY v hEFT AU REBIKET L, HTLWI DX HRET N
MEBERLTWDLEDRONELRT S,
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Abstract Pair creation of electron and positron due to the Schwinger effect is expected to
be observed a pair in laboratories in the near future. In this thesis we discuss the Schwinger
effect in the context of the AdS/CFT correspondence. We consider some generalizations
of this scenario.

(©2018 Department of Physics, Kyoto University

B TEBKRPIIB IEERRAREL L UT, AESGHIZBI R T - KN DO (Schwinger
MR B TWD (1], KT - KA T O AERAE U 2 AR Y 72 b DR 1%

1 eE\? mm2e3
P () oo (-r ) W
ERINDDT, MEFMPEL 55 %@17—»@E m2c3/eh ~ 1.3 x 10" [V/m] TH 5., E. 1TJH
T DA AN E B AT =)V E; = m2e/(4meg)3h* ~ 5.2 x 101! [V/m] IZEARTHES TR E <, EER

BETFoNLELTIRIFE ALK T - KENFOMERFZEZ RV, £oT, BHAED L Z A, Schwinger
SR IFEBR TR I N TR Y, UL, DESY @ XFEL §HH*¥ 2 —1 v 30 ELI T, E. D
1/10 ~ 1/100 FRE DR S DELZES Z LR E > TEH D, Schwinger FIROBHIT N5 HEIE W,

AMELFRLTIE, AdS/CFT iﬂi\kﬁ’) WT Schwinger 1R &2 & 5, TOHRIITIZ —Dd 5,

—DHIX, BHORIEFNTHD, BHEOU) 7 —VHERTITESLIC LR RV, —F, 5LERT
TEBGIZ ERDFET S (7, 8 &oT. AdS/CFT MiiD SR TR 2 BIFRIZ 5 5 77 — Bl & KR
KBWT—RFPELTWSEIIZRZS, #IZ AdS/CFT MGAEL W e T, S HERkIc BT 5
T—=Y N7 —=VHRIB I 55 L WHllEZRBLTH 0, BEIREND,

ZOHIK HHERORHBREHVD L E ) R XA AV ANDILRPEG R TH D, x0T T 74y
I RFE TR, BT - BETONERKIE, BREGL LU TERTRWVWNS-NSE B, Bd 2550 70—
7 D3-7 L= Rl & RO (F-string) 2HWCRARTE S [4, 5], SANEZEZ S L, €/ K-
Vo KE R=VOMERIIERGE LTEOTROWR-RE O, B 255070 -7 D3-7L—> k
\Z ¥ % D D-string 2 & 2 X L\,

RIELRIXOERITRDOEY TH 2D, £9. MAMORBEIHR] ITHEDWTHOEFHRTOX
ARl Ea—95(2 3], £LUT[5IZEDNVTAIS/CFT SHGIZE DWW TEFOMERDOL L a—%
fTo72Db, B/ R—NVEXA AV OMER, BRIBENDILRZITS 6], S 5IZELV 2RI - K
I~ TRWIEES B D2V THiEMmT 5.
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Abstract In this thesis, we study quantum field theory in curved spacetimes, especially in de Sitter space.
We develop a method to calculate Green’s functions of a free scalar field in a nonstatic universe. We
apply this method to obtain the Feynman propagators in de Sitter space and investigate their properties.
© 2013 Department of Physics, Kyoto University

de Sitter FiZZ E O OB ITFHM AFICA > 7 L— 2 VB B L CTBAICHIE S C& T2,
Flo. BIRWEY O FERBBEO—>Th 2 FH MBI, de Sitter FFZED B TR RNLEME L
BT 52 ETHRIETELOTITRWVMNE WV FERHN RSN TWA[L], & 5IT, FH B O i E TR
CThHETENHEAGROERCIZBN TS, -2 EOGOBGROBMIIRAI R TH D, 2D X
INCHRIF BT W A HfF+ 5 ETde Sitter FZE LOBORTiHEEETH 2 L ITEFICEE
Th s,

A7 b— g VR BUIICRERGET 2 FB L LT, FIHOBER O £ Non-Gaussianity %
TRD LN FIERS LN, ZOEEZITITZOICITIEZE G ET HMNERH DH, LnL, —&ICHN
STeZE ETEZEZRET D HEFTHHBRGICEBWTHRELINTWD LITE 2720, @135 %2 A RHE
WIEAE T CEML, HEEAE - CHINDIREL LTEEZRDS[2], £ ZAN, ZOREMOMLFIZIX
Bogoliubov ZEH#y D AREMENGFIE L., EBEOMAEFTICE > THRA BREZRREZERTDHIENTEX D,
IRFZE D30 R R0ild 25 CHLE M EH 2 S IX B R BB O DN FAET D23, de Sitter RfZEa 4
~RTH D global HEAESE de Sitter KFZE T X DI 2 FEEERITMHIMIZER T, BEEOREMED
FEoTLED,

2 CARMIGE TlE, WpZe s & WEfE 7 1A & 22 5 N i L, Z ORFRINEED LR - & L TH DN
WR=T U EERL, TORRREE L TEERELZERTHEWVI HiEE LS8, 2OV b=
T AT RRICRERETE T 203, BHGOSHEIITE— RERA1TR 5 2 & TRT A =2 BRERIKTET 5
FARREI T ONI N F=T VICRET D, 207D, T— KT L IR TOEELZERT DI LA
BEIZZ2 D Bl Off 5 FEMZHE L TV DR Y BZOREMIIHFIELRV, ZO X212 LT, FEEHR
FEZE|IZBWTH RBBELHET A HIEEMK Lz, ZoFEE, Bl ER R ZE OS5 12130
KOEREZELLHEL, EHICAETHEV BT ONRD-STHIRFFFFME TOEZEN D B2~
DEBIRELZFHE T2 HTE D,

INHEEE X BT, EEOJTER de Sitter BEZE 0 Poincare FEAE & global FEAZ|Z 1 ] L  Feynman
propagator ZgtH L7z, Wbl72 i e L ix & 2D 2 & TiEDEZE L RKDEZLETHE /AT in-out Feynman
propagator OFENFIHEEL 7210 | ZDOFERIT Feynman OB THOLND LD E—HTHI L&
BUEFH A CHEGR LT, Z LT &KE— RORE & VET Z & TH L7 Feynman propagator (% de Sitter
DL ETRERFER 257, E5HIT. Z? propagator I% Polyakov #3[1]C Green BIEr D EF >~ & 1
B L L TCZIF 7 composition law & 7= 2 & & 7R L72, #F1Z Poincare JEFE D& . 15 © 41 7- propagator
IZ Euclidean AdS @ propagator % double Wick [Fl#z =728 DIZktG L THR Y ([4] THEB S 47z dS/CFT
KT % LT ADS/CFT IS D FEZ A TE DAl H D Z LR broTz, £, [BUIHBWT in-in
R TlE de Sitter D & TR massless propagator [FIEE LW EDEEH SN TWA D,
Poincare JEIZ DA @D in—out propagator IX massless R[BZ > Z L Nbhro7=,
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Abstract Neutron Collar Counter (NCC) is a veto counter for K°TO experiment to search for K —r'w
decay . I developed NCC using Csl crystals and measured the light yield, I also developed the
photomultipliers to fit our condition. I confirmed the expected performance of the NCC installed at
J-PARC K| beamline.
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KOTO EBRIL. ZRIEIRHVEAIC R S 72 J-PARC O KIRER - > 7 a b ZHA0T, K—=’v v
AREEE— RO RREE NI 2T 5 EBRTH 5, Z ORREE I L OBLEHE I 2. 4X 1071 L IEFIT/NE <
VI FNVEROEAOTDITIE, Ny T T T REGE/NSSHNZDIENEETHD,

K'TO EERCTlEZ, 7T AEROBRBICHTZD, FAETELZ 2 BRD2 vy % CsI hn Y A—%—T
BT %, FOES, FALUSNDORFRNAER L TWARWD &2 RIET 57010, BNIAKA %27 5 2t
(veto fti#s) ZHW5,

REHILCTIE, K°TO M85 EWiERIZ beam hole ZHR Y PHTe L 9 R E I D veto MiHEF TH 5 Neutron
Collar Counter (NCC) IZ2OWTiR%, ZoHEDO ER&ENL, ERETOK RETAEL S v % veto
L. No 7 70 RREZEMHITHZ L THDH, £, ©—LELICAFAET 2 F 1 (O —HdE
1) ERMHEBOMEERICL > TAELZ 2" RO BRET A2 L T2y ZAERKL, Ny 27 7700 R
2720 95, 22T, na—HEFRFNY 7 770y REMEIT 52 & FRFZ, e — e
DNy 7 7T R EIZRES D720, ~a—HMEF0 energy & flux ZHET DT &6 NCC DE
BB e b,

NCC 1%, %D pure CsI gk & W THERK, IERE# T 7 1 N —
it LICHWS Z & CEROEREZWM T LH>TH A ST
W3 (fig 1), Xy 7 7T 90 Ryeto 0, N —HEL~DHIED =
DI, BRSO N EN 5 KE L, DO module N THIi-» T\ 5
ZEmROOEND, FZTEIUL, NCCIZHWLND CsI fEfE DI
A2 WPE, module NO—FkMEZ MR R D 2 & AR L, Eik

DORWEERIToT-, R ULTEFEHIZOWTHBEAHEL, &L — 56cm 15cm 20cm 10cm
HEMEE o5 Z Ligksh L, front view side view

WIZ, B LICHW D EE FEEE (PMT) 1220V T O study
ZATo 72, NCC ORELGITIIEZEREGNTH D | R OIKESHE
BT L2 HAARIERPT oM ERRBEE 720 5 5, FEBRIS, BEFO PUT TIXAENBAET L 2 & FBEC
LAREEFNSHD Z & 2R Loz, BEZER 2 L7288 PUT OB 21TV, HCE DGR A 2
BNTWAZ L, BEWCIABRE LR LS/ IWVWZ L 2R L-, £72. 1MHz FBREDOE counting
rate (&5 PMT OHTIDOEEHN 53/ N2 & BRINDZA T I v 7 L DIZBWTH I OMBIEM
PMEFEESNTWAHZ L EETH D, T2 CTRIZINSDIAA 2 EBIZHIE L, £ PMT 23 NCC 0 3#E H BR
BRIZBWT, +oEMICZ > 2HREEFF> T\ D 2 & 2R LT,

B2 NCC % J-PARC EBRT U 724 A h— L L, T K, beam & AW TEMEOMEREZ FTE L |
@Y OMERENH TN Z & AR TX T,

fig 1 NCC design
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Abstract This thesis reports the development of new circuit for muon endcap trigger in ATLAS
experiment. Current endcap muon trigger is dominated by background. I developed new
trigger to suppress the background and keep the trigger rate low.
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Large Hadron Collider (LHC) |& CERN #F4EATIZ R Sd7e, S = RV — D515 122 8Nk
FRTH D, LHC 1L 2012 4FBILE, /S0 FEZEHE 20MHz, HEHLR DT RLX—8TeV TOMEZEZ /M L TV
5, LHC X 2013 4E X0 7 v 77 L —RDIOEM U v v hF DT AZAD | 2015 4B ELRT RLF
bﬂﬂw\NV%@xﬁF«M&TE%%ﬁ%#%%ET%éo

ATLAS fRHZR[1]1% LHC O ZERICRE SN TE Y | B/ X —f COYPREL LB ICHET S
ZEEEMELTVD, MMS%%@Eﬁ%@?%f/%itﬂﬁ%ﬁ%@%ﬁ%@ﬁwﬁ¥@%%\
Higgs Bif DME OMER, K OVE T RV X —FEI C O TR R O FE RIS Th 5,

ATLAS EBRCIFZEE N U W — AT AR LILTWD, ZHUE LHC TRAT AR T —X Ofmn
SYERNTIC A 727 — & 2RISR OHT 72O TH D, ATLAS O b U B —E L~ 1, L2, A
NN T 4 E—(EF) O 3 BEETHER SN TWD, RISy Ry v 75D a—F 2 AT |
0 A —X2OFREANEL LT N T—DOHRBEE{T>7, Lobl NU T —3N—Ry=7ThUH
—HEDTON, 2.5us FTOLAT U —0FINTWD, Loyl U T —T8RT60kHz £ TL
— hEHEET,

Ty F¥x ¥ v I a—F> MU H—IZ T6C(Thin Gap Chamber) &\ H MHERDO b~ MEREZFIHT 5,
TGC X MWPC F = > N—Z R A — /LIRICELE L, 2RI~ fiEE & > Tnd, TCITETHETOI =
—Fr oty MIEZREHL, 2 a—FrOiEZTH~%, RIZEOEHN ha A REgHIcLy Sofk
FERRA S 7o TR a— A ofEIhEA R L, BHSh-MESEPREZE -0 N T —%31T
T 5,

BIE, TGC THATT D b U A —ITITE SN N SR T DB I L DN 7 7T 7 RR3EL
GERTEBY, MU H— VH%ﬂ TpoTWD, TOEHEREDEED NI H—TIHXLHC DT v 77
L— RIZBIT DI 7 7 o BINCRHS RV, FAX, heA FEA L0 NINCERLE ST = o
— (TGCEL/FI) M 7=8 LW N T—a Yy 7 (% L1z, TGC T kU T —HEDREEIZFEH I NS
Sector Logic 78— K (SL) ® FPGA (field-programmable gate array) (ZFEik 925 7 7 — A0 = 7 & H 7212
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T2K long-baseline neutrino oscillation experiment has possibilities to upgrade the near detector.
The scintillation fiber tracker is one of the candidates of the upgrade and its prototype is newly
developed to check if it can reconstruct 1cm-long tracks of charged particles, We will report its
performance.
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Fig. 1. Scintillation fiber tracker prototype Fig. 2. Monolithic Aray Multi-Pixel Photon Counter
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Abstract We have studied the characteristics of fast electrons emitted from a fine metal wire with a
10-um diameter irradiated by an intense femtosecond laser pulse. It has been found the property that the
electrons emitted from a metal wire are self-guided to the axial direction of the wire.
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exp(—tir) + py exp(—tle) + p3s TIRED EMRE LT, n. 113 10 ps. p1. p2 124 1000 pC/m, p3 3% nC/m

DREESTHD, t=01250~ 1000 keV DT R NLF—%Ffo B i L —F—RENNVEOY A ¥ —H
JE7 & St &7z, Figure 1(b) FEXITE F#RBH AN D (a) P stack
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E£E 10 um DRI AT T A Y — 2 ERER LA L= 150mm L=400 mm L =1050 mm
V—W—Z BT 5L, BAELZEFRITY A v —#h) Fig. 1. (a) Experimental setup to observe emitted
MUZ 1 mIZHOEVFEIND Z &0 oT-, £723 X electrons using stacked IPs. (b) Typical images of
a2 b—2a VKD, B ORIEHEESEIZIX  electron emission obtained on the second layer 1P
FEW R 299 W B AN EE e &E 2 B2 L C\ 5 2 (top) and simulation results (bottom) at L = 150
EMG o T, mm, 400 mm, and 1050 mm.
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Abstract A very small ECR ion source with permanent magnets is under development. We made some
improvements on the ion source through identification of ion species with the mass spectrometry and
measurement of the extracted ion beam current. Various experimental results and properties of the ion
source are discussed.
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Fig. 1. Layout of the very small ion source Fig. 2. Axial magnetic field distribution
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Abstract In this thesis I review several approaches to obtain the low energy effective
theory of the M5-brane(s). They include the recent conjecture that the five dimensional
maximally supersymmetric Yang-Mills theory is equivalent to the low energy effective
theory of multiple M5-branes, and a result which support this conjecture.
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Abstract We have developed the CCD camera system, Soft X-ray Imager (SXI), onboard ASTRO-H. The CCDs
are cooled down to about -120°C. The flexible printed circuits (FPC) are adopted to connect the CCDs to the video
boards. We examined that the FPC properly functions during the thermal-cycle from -130°C to +70°C. We have
developed an engineering model of the SXI system. We measured the readout noise and energy resolution and
found that they were 7e  (rms) and 150 eV (FWHM) at 5.9 keV, respectively, which archive their goals. We also
conducted a performance evaluation of coolers, analog electronics for them, and heaters. © 2013 Department of
Physics, Kyoto University

B IF20144EFEITHT D B 2 F 78 LT D IR EIXHR R SUfT 2 ASTRO-HIC #4532 BOGR- R (8 H#s - (Soft
X-ray Imager : SXI) DB %17 > T 5, SXUICCDHE 148 %2 x 212, 0.4-12 ke VA7l T38' x 38" & 1
I INNREF & B N—F 2%, CCDEFIFA X —V 7 iz AV TR L E-120CIcmEd 5, ABFZE ik
BZE D —Fhd K OWERE - MEBERBR 21T o 72,

SXI TIXFPC (Flexible Printed Circuits) % AT, CCD&E B F AR — K& L TV 5, il EOHEEHE ML T
BHHANZw LT LA ¥ —FPCTIL, (KIRFFCHRT D &V o BEENAE L, FEFTEICEKRR A 37 b
272, SXITIE~VF LA Y —FPCEEMT %, Fxi1Z-130CHH+70°CE TOEY A 7 /L% 40173 ) C
HFPCHMHIE R < B < 2 & Z Rl L7z,

FLEAEISXIOTZ V=T U 7ET /L (EM) Z1ER L. 2012426 H 72 5 10 A 122 TEMERER I L OWE
R 21772 > 7= (Fig. 1IZEMY AT ADEE), EMY AT ATEHRAEO= LY fu=7 2% HNTEY,
ZOwmAML A X (rms) [ TEEMEDT e R T DT L 2R LTz, SXITIZCCDIREZE=X LN 5
b—X—NEHIET 52 LT, BEEZ-120CERE T EICREFT 5, A IIEMY AT AW T HZR
EO+0. 1 CTIRERBNEET 2 2 L 2MAEL, St L/ A X~0230.1 e LN ThHDHZ L MR LT,
F W EHBEOEMEL (SXI-1ST-B) & ZoflfERlE (SXI-CD) OBMERER & MBI FE DR H 17TV, BaK % i
BT OREREGT, EWMEAEEBOBELME L, EMEEDEON LA THL I EE2MiELT, =6
125.9 keVOXHR & BE L72fE R, H— 7 BN E 2 XA X2 MZOWT, =L ¥ —23fFREN H AR
ED150 eV (FWHM) %R L, &XHA < b TIRERED200 eVET LT 5 2 L 2R Lz (Fig 2. 1
Bfg L7z A7 b))
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Abstract We investigate the possibility that we can get the information of the physics beyond the
standard model through the properties of the Higgs boson. Especially, we consider the case that the
di-photon decay width of the Higgs boson is enhanced by the staus, and analyzed the long-lived stau case.
© 2013 Department of Physics, Kyoto University
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Fig.1: Contour plots of the signal strength of the higgs to di-photon process and the mass of a lighter stau
in the mL-Xt plane with tanB = 50 under the assumption that mL = mE. The shaded area denotes the
region satisfying the electroweak precision data. Now, Xt is defined as At - ptanB.
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Abstract We have developed drift chambers for hadron photoproduction experiments in LEPS2. Our
chambers will be used to measure particles at forward angles. Our goal is to achieve 150 pm
position resolution. We evaluated positon resolution and incident angle dependence of it by using

positron beam, and achieved our goal.
© 2013 Department of Physics, Kyoto University
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Fig.1 LEPS2 spectrometer
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Abstract This paper consists of two parts. First, we calculate the bare Lagrangian of
Standard Model(SM). This work is the first step in order to discuss SM-like string model
numerically. Second part is devoted to the cosmological constraints on spontaneous R-
symmetry breaking models. We find that few parameter regions are allowed.

(©2018 Department of Physics, Kyoto University

2012 Fiz e w F AR T bR AR I N7z (1], BEHERRIIBAE £ COERKER &M TH
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Nucleosynthesis ¥ Cosmic Microwave Background. % U < 1% Dark Matter ® abundance O #&{HlA> 5
R-axion D'E & m, LWEND AT —)U f IZKERFIRLE DL, FEHRE LT, EFEMOD R-axion (ZIFIFEE
ExnsZ xRV U7 (3] Z DT IZNNEEE CORIRR & 3SR a2 54, EHTEETER
Wk D RAT =V OEHFRESEIZ DWW T EE LT 5 Z e I TE B,
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1: Bare Higgs mass and quartic coupling at Planck scale as a function of top quark mass.
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Abstract This should be a short explanation of position astronomy and my mission about the
approach to a high precision measuring of the center of PSF from a data expressing how many
photons are contained in an each pixel.
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D, RELPIZBW TR E L OITONTEEFRITTH L, M ETOBRITIL, RRSENLIEDHE
Hd o T, WIEREEIZITRES AT IR & Tz, 20 HfdoRIZ, F—m v SFHER (ESA) 23
A TH D TOALE R SCEIRIE R Hippreos (b v /XL R) 2476 BT, i EOBRREEIZE~XT, —
Hilh b OFEEm B2 R7e L2 IiEIC K » T, (MERLFIHORORZRL Z L2k %, By a
A& - T, #ER)D 100pe (1pc=3.0X10%%cm) NOFERECH 224 1ZBI L TIE, 10% DA =P
TTF =W Goilc, ZOhZn 7z, EICKBREFEORDEEEES, T4 A7 LOoX—r~
H—DIFEREDNHEm S LD K910y, YOV A T AZ—AZK L& oNnT L RroTz,

Z LT, HAWIOMERCERFERE E LTRELIZON JASMINE il Th5H, I3—r v/ TiE, bt
YA Z L0 2HT S BUAREEE S B U7 EBLIN K SU# R Gala 2NFEFEFTD i bt 2 Li2ke-> T
W5, JASMINE FHEOFMEH E LT, b v b3 208U B LT, #HERH) S 100pe N OK 2 %%
D QER DR A 2 —/7 >~ MZ L7z Nano-JASMINE 2 0T H EiFICB L T, BUEENL K LHED A
IN—Z NI LT, BHREDA T TS, Nano-JASMINE Tid, AR TIEZ2 < FRIMERELIE
WD Z LIk o T, Gala TIIBITE 22V D WER, $RH E o R IEAEEREFIZE L T
HLELD Z ENHKDOT, IR D 100pe NDRIZKR L TE Y %< OEMKRERNFIZADLIEAD &
HrEE T 5,

MERLFOERE LTCEL, BOEMRREHNAET VORGUE L CEHESOND Z EI2L - T, i
it (8774 FEXED PL 0B R) DIV EMIZKROLNDZ EICHD, o,
Nano-JASMINE T4 51 5 fr 7 O OE &34 2. Gaia X°, Nano-JASMINE (Z#:< small
JASMINE T, SR LoREOEEME THL/ VIV PHLORDT — 2 HLEHITE 5D T, RO
FCPHERIZBE T 2, HDWIXE L AR &V o o AR O RGEF I H B D,

%+ Z C. FAlX Nano-JASMINE Off 4 722 v g F—2DOHP T, T—HENZ2HY L, EEICEE
BEOHRIIWNE ST EDOBND, THhbLEE 7 B VNITINE SN T BOT — % 2 T, #Ek)
5100 p cNOEDHIEZ, 1 0 %DRKEOHFANTINE 5 K9 RETNVOMEELITo T2, KI5
1. BIITH LT EBOIEN Y Th 5 PSF:Point Spread Function O DEEEAT — X v 6, &
INZREEANT, ZEOFLEVNIHKERS RO D20 E VS TENEOHREETH D,

HEEL 70 DR 2T 5 LTIk, R/ hiEE AV DL, 77— LEGRHEEHEOR O & X1,
RIZUTRT Y Al THEL RO, HDWIETHGA TR L7c G 6 SN TENPEL T 20080
ST Z LB EO T, MERROBARB RPN SR LTz, £72, 1 HOROBHIICHENT, 1 OB
FEDFAGRERI I, BITHEBENTHEZHI <, AU XY T O EO A TH 5 PSF 1L, HEFN
TERELEET 20T, {HONDLNFOHMMIE, BOHIEIZIH > T, AR 4 128 L7z PSF 2 ERH
DR MR- TN D, BENRKEITIUTENIETHEEREDRE SR DD, BuEOZEMILT D
PPOTNDHEWVIFHET, EOREOEIOENETRD, /b FIEIZXLY, BIEOKRKETEDRL
BEEROLNDDMNE NS Z L ZFE L,
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Abstract For feasibility evaluation of the permanent magnet beam focusing for klystrons, a test
model composed of anisotropic ferrite magnets has been developed. This model has a few features
for reduction of its construction cost. The power test of a 750 kW klystron with this focusing
magnet has been carried out.
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CERN @ LHC (Large Hadron Collider) (23 T 125 GeV ATl b w 7 AR+ & I 65 Frki+ D Jkf
MDHER I, v R77 27 Y —& L T? ILC (International Linear Collider) DMLEMENRE F -
TW5b, ILCFEICHIT A EEERE NG T XD 1oL L TREZEES = DRFS (Distributed RF Scheme)
TlX. 8000 BT K Sk /MBI D MA (modulating anode) 7 54 A ha % kv RAWNEICEET 5 =
TR BEROBRREOHIAEZBIEL TWb, ZOFATIEZ 74 A brra=y hOEBRIEFIZZ N
72T, FOWRBEROWERE CEHRVFEIZDHIENEEL RS, BH 7 T4 A Mo NOEF
E—LbOERITIIY V) A NEBAOERWDN, ZOGEEMABIRSCHBHAKRBLEL2D ZNHD
BB 1IN R DL E IR TER RO PG & 70D, BB — A& KAWA CHERTEIULER - EVKSRE|Z
D EEOME & L HITHEE ), Eina X FOHIR S FEBLTE 5, AR TIE, FEHEE 1.3 GHz, &
KHS) 750 kW DMA 7 T A A b A ATRe R B /A & K AA CTREL, 294 A e D)
B & i LT, 2l CRPE ATRE e KA ARG o "] M A BET LT,

BUVE U - SEAR A ORGA FMITIE, BB - RN D+ RELS ORI TH LR IGET =T 4
kAR U7z, WERRREHICIT 3 IR TTRESMRNT = — R RADIA 4.29 Z Wiz, B B L OMfE=a = b
Ol fbOFER, Fig. 1 DX H A « 9 —7 OFREZIE UEBOERBAZRIE L, Z OEFRR
L7 T4 A ba o OLEREIREFYET X S OIMBFIOTZDRD X 5 R EFF>Tnd, 1) E—A
DEFRIIZHE B OMSEEZHNTWE, 297528 TS Z AT = PP X TRIEE 22> T
W7 TAARBYD/NVANES ERVEREOE—AI A~ v T OJRK & 70 528 L5 OFRAZR/ET B,
IIAA MR UAREOBEEZSZENTE D, 2) WAHBAKEFEITAENC /2> TR Y G
ERBIATOZENTE D, £, ZTOBEBIZLID 7 T4 AR Y THIZHDIBOREWH Y — R
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oA DERFEEZ /NS LEYE X MM S NS, BUE L7o/eA T3t LG O - JIEE TV, Jl
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HZ LK VHFETE0 kWO E—27 ARG TWS,

ZOFFFTEHIFREED 7 TA A M A NZHRERL 72N, 2DV T4 A Ma AL ISHAR
ARETH D,

Fig. 1: The Layout of magnets and iron yokes
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Abstract For many years, direct detection experiments have attempted to identify dark matter. The
scenario of isospin violating dark matter has been considered to relax the tensions between the results of
DAMA, CRESST, CoGeNT and CDMS experiments, but the recently updated XENON100 result
excludes the interesting signal region.
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7 L TWW5, F07=H, BEYEOIERIZ WIMPs Th 5 wlfetkny @y, = o WIMPs Z #igk T
BT 27200FER, SF 0 EEREERIIBAE TIEZ<ITbRLTEY ., 4% L & LITEEDOE
EBRPITOND TEILR > TD, BEMEAIRET 52 LITRUFICEE TH H721T TR, Fh
TAEVERR 2 2 DB R D7 OIC L IEFICEHETh 5,
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D EIVE TR T 2 WTREMEDSIE S AL, L D A7, 2011 4505 2012 2 00
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References

[1] [DAMA Collaboration], Eur. Phys. J. C 56, 333 (2008); [DAMA and LIBRA Collaborations], Eur. Phys. J. C
67, 39 (2010).

[2] G. Angloher, M. Bauer, I. Bavykina, A. Bento and C. Bucci et al., Eur. Phys. J. C 72, 1971 (2012).

[3] C. E. Aalseth, P. S. Barbeau, J. Colaresi and J. I. Collar et al., Phys. Rev. Lett. 107, 141301 (2011).

[4] [CDMS-II Collaboration], Phys. Rev. Lett. 106, 131302 (2011).

[5] J. L. Feng, J. Kumar, D. Marfatia and D. Sanford, Phys. Lett. B 703, 124 (2011).

[6] [ XENON100 Collaboration], Phys. Rev. Lett. 109, 181301 (2012).



LEPS2 TPCA® 7 A Y TV FEIFBORFE

JRAFH Fa o iigisE KEEL

Abstract We developed front-end electronics for LEPS2 TPC. To get good performance out of a LEPS2
TPC, high-speed and low-power-consumption front-end electronics is required. In this thesis,
development and basic performance test of front-end electronics for LEPS2 TPC are described.
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LEPS2 13X KB Hh e g% SPring-8 ICHERZ T TH Y | =R /LF—3 GeV, =R /LF—fiFHE 10 MeV,
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RUB T F— 7 OPERERS ) FRITEZACTEEEEREEOMAER OIS EFSE R Ra v
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REIE OB 21T > 70, mE»OIKIEEE
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.

..-’°.Integral non linearity :

KA bF<, 20C, 40C, 60CTELLEES 02 o 16%
5L AR L. % 02 040608 1 12 14 16 18 2
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Abstract We focus on the cluster structure of light neutron-rich nuclei; cluster-shell competition of
carbon isotopes and three triton (3t) states of °Li. In carbon isotopes, cluster structure is shown to appear
as low-lying excited states. In °Li, we investigate whether 3t states appear or not in excited states.
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JhEIREEIC R T B 7 T A X —HEEDHEZ 5 5,

@ °LilziiF 53tikfE
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% IRFEDS PP E R T H AL IR IEBICHILT 2008 9 020+ 5, £/, 721342 Th5H
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Abstract Differential cross sections of the inelastic alpha scattering from *2C, *°0, *Mg, #Si and “°Ca at
400 MeV were measured. We obtained their transition strengths by using DWBA calculation in the
framework of single folding model and examined the uncertainty in this model.
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o FEFMEBCELIZBGELT AR 2N K E WV, B fREEIE LT Wi EoR A b B, £72 DWBA 1A T
SWiEREE LS R TEXA L Vo NIEA D= R LAOHM S 6 5o TR EORHEINEA RS A A7
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ZORMERENERE LY /NS < b 2 EnHE I T 51, Hoyle SREEIX « 7 7 A X —HEiE & FF
DI ETHMLNTEY,, B PEPEFERIEITHEARE WV E W o R & IR T 5 Z L B3R S
NTWD b DODZ DKL DD TV,
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Fig. 1 Differential cross sections for Ex = 4.44 MeV state(left) and Hoyle state(right) in **C. The solid
curve is the anaular distribution calculated bv DWBA.
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Abstract We developed the new active target using u -PIC which works as a time projection chamber.
He and isobutane are filled in the active target. In the present work, behaviors of the active target with the
change of gas mixture, pressure and voltage were studied.
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Fig.1 Schematic view of the Active Target using u -PIC
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