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Abstract We have developed the PMT-waveform sampling circuit for the CTA which is the project to
construct next generation atmospheric Cherenkov telescopes. It can sample waveforms of 7 PMTs
simultaneously at 5GHz maximum and transmit them using Gigabit Ethernet. We report the results of its
fundamental performance tests.

© 2012 Department of Physics, Kyoto University

CTA (Cherenkov Telescope Array)ZFHEjIL, fERE D & —HTEWEE T 20 GeV-100 TeV H o ~#ia 4
KEWT 27-DICB LE 100 BOERBIHE A ER T L TH D, T vHRITRK[TAER I N D ZER Y
YT —NoDF =L a7 Naitzd 2 & CHENICBII SN, TOBIINy 7 75770 RThHIK
Yem XBT 572012, LESEOE SRS TH D EE T HEEE (PMT) 25 O 2 B9 2 M BN
Hb, LILKRKT = L a7 ORI ns & IR =8, CTA T GHz T2 0 @l 72 I
TV T BEIBRNEE D, I HIZPNT XHFMELEITT72DICB8 L2 65X 10 E VIR F 1 T
EHINDT-O, FEEHDICHEETIHNERNH D, I AT CTA FHlE Tl 1 5 OEESIZ PUT 23
2300 AMBLL 220 | BEAINZ D72 DIC PMT 1 Kb 7= 0 2W FLEE DR EEE o REBAFEIC AT -
ZAM 720 FEAE R e Sk 2 7R VEREDN R S L D,

FITHAITFNS ZERT LA Z YT DT NV—TF LW LT, PSIFZEATOBH% L= ASIC Th 5
DRS4 F v 7% L7 PUT IO @Y 77 ) o Z R OBIR 21T > 7= (Fig. 1), DRS4 F v 7O HIZI%
lech H72 0 1024 HDOF v R Z P, BEFRE T T 7 OFFIAREEHFL TN T ENRTE S, =
DEFETITX I E AW TERK 56Hz OEndR G & 33z TORERESHAH Lamsr Lz, 2
DFEMUNL THCT 7TARD PUT 23 5 [FIRFIZAE B3 EUG T X\ Z D7 — X X FPGA 12 L ¥ KEK CRH%E S 417 SiTCP
7'v ka3 T Gbit Ethernet THAE IS, EH1TK 10 FICHESINL D & 1/3 ITHE SN
HH0OD 2 RZFETHTOENTEY | BAWELEDEFICHIETE DI 2> TWND,

FECTA TEREINTWDAEED N H—na Yy 71 L, AMEBIENR B9 5 2 & THhTho 5
BRI TED LT T D, PNT IZ 2-4us OFRRIBARRREEAH 0 . LmsERI TR 4
—DRIZ LD R N - Yy Z7IZHXIGTE D,

oz X2 OEM A PMT & #5 L. LED Y2 X 2 PUT W OFAH Lnb A —Y R v Mgk « 5 — X B
BE O HOBEHERZIT 72 Fig. 2), & HIZPUT 71 v 5X10MZICB VT 1 KB FDOE R NTT
LEEHL, H3I2(S/N =3.6) 1 B CcEx bl E&IFFELZ, £/2, /A4 XL~UL(0.3 KET
FIY) LT > RZ A L (10kHz D b U H—IZ%F LT 7. 7%) 0 FLpE) 7 MERE & 7kBR L 7=,

AME LR SCTIEBAZE L 72 [Bl B Ok FHEABOME A 2 i | AR e ERERBR DO FERIC OV TE L D D,
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Fig. 1. PMT-waveform sampling circuit for the CTA Fig. 2. PMT-waveform sampled by this circuit
project
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Abstract [1B matrix model is one of the leading candidates for the non-perturbative formulation of string
theory. This master thesis reviews basic properties of matrix models, and those of the regular
representation, which can describe curved spacetime. Relations to the Standard Model are also discussed.
© 2012 Department of Physics, Kyoto University
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AR IR B Y 72 B UL D B 2 i 72 LT 223, ERR T4 DIt 2 R T EHZE I LTE
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DTH B, ZDIED—2 & LT, “IFAIERERZ W T FIBR 2| DT 23d %, Z ORRZ 1IB #lfT
TR B 217502 IERIRB E T2 2 LIk o, MREEEIAZNEZ H 6 OICHBHIE L DT
Hb, KFETIE, B ZoBRICHERL 72,

CORERITIE, — AR R RT A 0IC, TUX IR TH - iR 2 - R0
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DEITcDRDIMENIZAETTL T, 2D FHDOREWM DN G278 k5, 2DYE
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IEHIERBEOBIHEH T2 b D Ak T &, WEMSZHERT T EICERT L EPHERS, Lol o
MG THHT 2 &, ZOHEMOHELEORICIZ T DA E 2D ROIEMS L rENT, 2Nz E
FhvilififliszoTwd, 2D, COMEYTETIEARALT I EBHKRZDTH S,

CDE) BRMEWIEH NS Z EICkoT, —MREEEHSSTHMECRIe — L vy itz H 6 bl
o7 ZEBIT 2 2 LR E, DF D IEHIRBOTIIZ w25 2 & THENGZIEL Gk %
nHeED S %,

B AR LTI TR B e b L COESERTRLIC DLW T b i L 72 [ B W T K4 T 3
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AL DOWERIZLL T O ) TH %, [IBRATHIEAI DO IR NFICOWTD L Ea—%fT-o 76, 1EH]
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BEHERRI TR D B 22 L L TN S MBI W TR T %,
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Abstract: Recently, the LHC experiments have excluded a wide region of the Higgs mass. In this
thesis, we revisit the stability of the Higgs potential by using the latest LHC results. We also discuss
its implications for physics beyond the standard model.

© 2011 Department of Physics, Kyoto University

FEVERR XTI A 7 — VB W CTRD CTElWEE CTEBE R ZHFE L TR Y, ME—RFE R OHiggshi
S HBEBE T OLHCICB W TR AN SN T\ 5. FEFERDATLAS & CMSiH 7 /v — 7725 OLHC
FEBR A (1,211 LA, Higgshi+~OEEmns L CHFEN 2R, LEPERRN S OHFIFR & 8T

115 GeV < mn < 130 GeV (95% C.L.)

F7213500—600GeVLL L L 72 > TR Y, Hi2125GeVITiZIZHiggshi 1 TldZpn o & b 2 JR N8
HEhTnsg.

BISFEN N - E 221X, Higgs 4HMEETEBANETH D Z LICk > TLEMMEE SN TV S.
TEWII A — BT D L OfEIIHiggsE & L R L T\ T, HiggsHEENRKEWE L b R&EL, Higgs®E
BON/NSWE AL LIS D, EERRINEF A — VL O XV —FHIE THRD Lo TN D L&
2T, LOETZRNLX—MEIR TORDIFEVE LD &, HiggsHmDA RKE TR HB L, WIZHiggsE &N
INSITFHIEA BRI Y, BZEOREWNER PR T LE 93], BEDOHiggsE &5 5115Ge Vi
5130GeV & W ) IR TIE A RFET 2 2 LTS, BEZEDZEMEN R DIV D FTREMENR H Y, &
DFBFFERE S EITHERGFTT20ENH 5.
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Figl. The RG flowofthe 1 for the Higgs mass equal to 125GeV
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U B BEOARNBEE, KB, BAAMERETHD. oL ) RIEFEERROIREE 2D &, B
L WKL LW EAER 2 ENBLN, £NODB A OETRLF—fH TOWRD BN 2B EELH T L
W%, EEMICTIE, 0 XD RIEEERRIOILRN G 2 2 BIGGmAeg B0hIR 2, HiggsiiT v
YIVDLEMEE WO BRINSGERT S,
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Abstract

To study the mechanism for self-organization of periodic structures on metal surfaces by femtosecond
laser irradiation, periodic gratings formed for several metals and wavelengths have been microscopically
investigated. It has been found that the laser fluences for the self-organization and the ablation are
correlated with each other. © 2012 Department of Physics, Kyoto University

Tz ML= —WE L O EERORERBIN S N A EBRSIIIRIENCEOWEPFER ST
WRNWEDNEL BB, MBHEAED 7 —o 0 AT = b Mh L — W — % BERFBHE R R L2 B
MEIEREICER S NS T/ AMEEITO—2Th D, Rk LT, A EOMENS L —VF— K
IRz, B L —F—D 7 N —2 0 A ROV ABIEFT D 0D 7= A M L—P—FF OB
ERPEINTNDIN, TOMEREFEZ DD TL2L, LOLE—OFECZL > TREMICHRL N
T2 b DTN 2, G B R OB 2 i3 D IZIERIEE > TR, EFEEA DT V—T
%, T JEEIREE ORI 2 B ST RO 7 —x o AR E R A2 OB BIZ oW T
PR, ZORGENE [L—F—HORE T T A W~D/RXT A N v 7 RAEET L) [AIICL V3Pt
D EEERICHLMNMICLTEREZ2], ZOETNMICED E, RET T AVEDOWE EAp IZAGH L —H
—DWR LT TASERE (TV—2 U R) IEKfFT 5, LT, @BEmICITAy & — BT 28 THEE
b THHEENTER T 2 B2 6N TVD, AFRTIE, BRD L —F—HEOGEIZ OV T,
ZDEFETINOFEYE B IEORGEZ (T > 72,

FERIZIE, REE L7248, Mo)x A\, 4o %7747 L—¥—({EE 800 nm, /L AE
160 fs) L O D 2 {5 =i (400 nm) &, A @ I2%f L CIRELICHESNCIRE L-, L —V —REEROER
AR DAY —VEDREE 12 T2, L—W—DMEZEM AL A —/— T 7 AIRIZ LT, Fig.l
IZIERR D 200 L —HF—HRIZHT LTI OT 7 Lb— g VRO T )—x 0 AMELFHE 2779, Fig.2 I2
W, TR L= BHEREERRO L —F — 7 b—x o 2K FME (40 7L R) BEUURT A RV v 7 BRss
FF ML DB R AR Figl KV RELT T L — g VB EAUREE RO TR & L2 3 ERS
REEBRT —ZNIEFICEV—FEZRL(Fig2)., NT A N v I ETT LOMEEEEZRGELTZ, &5
[CARHFZE T, JAIIEE DR T D 7 — U AFHILXT 7 L —a VRICEVIREDZ EEHL ML
oo WBILHEPCL—F—T N —2 AR R —PF = RIT, 7T L —2a URERDLHNRNTA—F L
STWD, RFFEDOEEIT, BEDOT7 = A ML —F =T T L— 3 T D E@EWE ST ORI S
THHROFT VM LT e R EOISHASIFIC O HERRMAIZR 5,

42 7590 450
60 75 9 5

TI 1000 . 1000 500 — T T - 500
_ 0 T A Zs00mm ’ . ] - 1
% © A=400 nm ., 900 f Ti 900 — 450 Ti 1 450
£ | E ol [ et 5 ol D on e |
E St 2anm 800 : cal. value from the model 1 800 n 400 I |= : cal. value from the model 400
e 30" al g g f ]
£ )/~ g 700 + B + L7008 350f 1 350
§ 20 - a'{'} E 3 (’_F“'L"‘;“i‘-d:rlﬁ PrTY | Lgi Tk ]
3 ! s 2 2 600 o7 600 £ 300| oo | 300
10 £ 10nm G 500 [ is00 @ zsof &t | 250
! & | : | fo '
05 e 000 00 200 300 4o so0 00 20, 20 0 60 s 100"
Laser fluence [mJ/em’] Laser fluence (m./crr’] Laser luence [my/cri]
Fig.1. Laser fluence dependence of Fig.2. Laser fluence dependence of grating spacings and
ablation rate for Ti. calculation value from the model for Ti.
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Abstract We have developed a refrigeration system for Synchrotron-Radiation-Based Masshauer
Spectroscopy. This method enables us to obtain the Mdssbauer spectra of the elements with high excitation
energy above 40 keV, whose Mdssbauer spectra were difficult to be measured using Synchrotron Radiation.
We evaluated the performance of developed system and successfully verified its cooling capability.

© 2012 Department of Physics, Kyoto University

1957 #1Z Rudolf L. Mossbauer {2 L > TR OSBRI ES Wbhip D A AN 7 —h B3 7 S
Nz, ke, a0k (FNLIR) 288 LB A EOMEICIEF AN e TiE L LT~
72 O TN SN TE Y BITETHZH O AT 2L - TRIBEZKIT T\ b, —J57, 1980
R KD BAIMEESE R U2 BEHER RN 2RI BB L TR0, FAETS 1997 4 L 0 55 3 Rk
FEHiR% SPring-8 MBI 2 4RO TV D, Fox X2 E T SPring-8 IZBWT, A AN 7 —4hR L %L
B L 7o EER TIE T DI EELE Z AW 21T - TR Y . BREME OIS 7 + / IRER
FERE, Aa—HFAF 7 287 ETHREE EFTn5,

INBDBEE W A AR T =S5 HFEIC BT, I BISHABHIEE SN TV D FREO—DR K
B RV F—RIN AT MASHETH D, [1] 2 OFEITHEHEE O TRIERE D A 237 7 —
Biah L, TORICEE LI-BERREHC Ry 79— B2 525 2 L ToRAX—0HE1TH b D
THh ., ZHE CTEIRBFVERNARDIEAE LRW T2 DI A AR T — 237 hVIIIENREE - 744
FRIC ORISR D, £, eI BELE Tl E B gs & LT Avalanche Photodiode (APD) %
WDHH, ZAUF 40 keV BAEO =RV — U8 CIIMR MR D ) o 1o, i TFE TILILIE ahEL % o M Jih
FLAZ LR THRAET 2 NEHRHE R Sk OOt X BRAZ BT 2 Z & T, /RO FETIHREDEE L7
W R LR —DOEFOBIRI G AL 72D, XD, HEDE TR ATRERIZFIERTD A AT T —
BRI OWT A AN T =AY MV ERST 5 Z ERAREE Ieo T,

AAND T —Zh R ClE, KR CHEBKIERBIG O Z RN R E < 257280, 2hERA7NIE 2 8L
T DIITEELAR B OB H DB ML 2 D, T E THREHEA AT 7 — 56RO ilE s
ElX, ~VvLa7a—Mr I 4425y MRV, BB TH D TV RV E — RIS & E B
BURNR CECHEEEZ &L > TV, L LARL ZOREIL, ~U 7 ANEREOS X, EBIES OHH
DEEMNR EDH TRED -T2, SEFH A T2 LOEEOREEE OB Z1T - 72 (Fig. 1), #
SfendiiE L OREREERII AV VAT Z
AFAH v ORI R E G E DT
HZEE RBEEANY LT AL - TEALH S

Refrigerator

Cold Head

Vacuum Chamber BEEICLTWDZ ED T TH D, Z DR TIHIEE
™~ Helium Gas Chamber /\U '7.&&.‘/7 @Q@%‘,{Z‘gk l/fcﬁb\f:&)\ﬁﬁ#ﬁzﬁﬁ:
] L E L TRENTR Do £ TBZHIZRABZ WD T2,
Synchrotronradiat-nn| < I_ Transd *ﬁ/§*@ X 5 EZ'H‘ :/70/1/@@%37&%”‘5?}“% fi < N
| /I /‘ — BIER OV T O 2 b B A ST 2 5
. — F EWVIFIEN DD, Foxlid SPring-8 THAT 5728
Abcorber n Bellows @%E@%ﬁ{y%ﬁwu£%K@¢L@%pmow
— petector THERERHT 21T - 7o, ZDORERY 7 /WRE 21.5 K
Scatter ZEBL.Fo0ERICEIMETHD Z 2R LT,
Fig. 1. Schematic drawing of new system BB IDEELE—LT A RITERE L, EERIT AN
7 MVOREEITD Z L &ZFHELTND,
References

[1] Makoto Seto et al., Phys. Rev. Lett., 102, 217602 (2009).



o8 A] 22K A B RE R 0D 3R B & P RE T

ki —LRgEE R IERRR

Abstract Five-ring-singlet Permanent Magnet Quadrupole Lens system has been investigated for a final
focus doublet. Some improvements on each ring and on this lens system have been held. We have carried
out measurements of magnetic field and evaluated performance of this system. Installation for beamline
and first beam test also have been held.

© 2012 Department of Physics, Kyoto University

ILC TlE, A TOE —AKLEMA%Z 1dmrad LR E L TN T, FEERL - XIIHZE M5 4~5m
BN =L ZAICEIND T2, AFHE HE B — A0% 60mm B LB TV 72wy, 2012 4258k &
% TDR TIHEEREMAICE DL DORRN—RT A Tl >TWBHEMN, EEDO D HUEROIEE LiE-> TF
WA JVRLENZe ) . ZAUXETERREF TH 5, B8R A TIE—MIC, IR Z MR T 572 02Y=
ANZ O T HED ORI SFFO MR A < . WG < 22, 55 T, BRIIEENC X 284 0o
FEADDE SN TWD, IREVOIREN 7 — Ry 7§l OFF ARG EZ B 5 X 9728 B — ADMHZEN
fAREE 72D, DD, Ny 7T v 7 AF—LxHE L TELERZH DL, 2T, RENZR /N
BT WV ENEZ FLA S D kA 2 W2 Uit a 2% LT s, KABAIZE D2 HEDDR&DIX
CLICIZBWTHAHIZZRAD, ZAE T, HEIIZHIGREZ 2L S 545 Gluckstern D&%
L7zl1] | 6 2D 4 DY v 7 & G oW oA BB A TR EE WA VIR A O 7 1 k&2 A 7 DORYE,
FREFER A D TE TV D, 2L 58D Permanent Magnet - e
Quadrupole (PMQ) OE X 28 L Tl w5E B LMk o
FHOZNZNOMAEDEE BNV EWHRICEEZTHZ L o
EV., GLEZX v EASETHEFREL B ETAILEIE ¢
LT ENHRD, HPMQEMEET DERICAELT D A% 2 —/lidy
&2 xy By TV B ENENORA DRI EMETT 52
EIZED F—=Z N LThSKTHZENTED, HEPMQD
EXi3En<h 20, 55, 70, 55, 20mm & 72> T\ 5,

08 DIgY {Eﬂmuﬁﬁ“( VFEE AR REAR T DJRIA & 72 2 il 0 e
IR SARRES T D3 VIRRRE S (2% L CH A0 RVIRRE TIE72 %> Fig, 1. Magnetic field strength as a
Syt oN Zi’b%’:f&ﬁfé 12D D% % PMQIZK ATV function of rotation angle.

o & —HIRRERBT 2D Lz, £70. BARIKTOR:
GHlEZE o —T7— a3 ad a0 TIiTu, BEEHRERE C
R 2 WHERS ORI LIS, . SR OB L, T
L. ENoICkT 5 HEMOFMAEIT o 72, BEEHRIE TIE.
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Fig. 2. Rolling angle of quadrupole
BHThb,
ATF2E—=LT7ANIA VA= ATHILIZLD, 754’ component as a function of rotation
A MREOREDOPNH L 2T, 22 TOE—LT A MZ
D E— ISk CIMRSA & L CHOMBEEEL TWA Z & %ﬁﬁmu angle.
L7,
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Abstract The action and the properties of basic operations of cubic string field theory (CSFT) are quite
similar to those of Chern-Simons (CS) theory. CS theory is known as a theory with topological degrees of
freedom; especially, winding number is an integer by which pure gauge solution is classified. In this
thesis, we focus on this similarity, and study whether topological structure is realized in CSFT.

© 2011 Department of Physics, Kyoto University

A = 7 7RBREOB O & LT cubic string field theory (CSFT) 238 %, 2005 4, CSFT oy
fig & U CRROIFBERRINEZE 2 KT ORI SN2 (1], CSFT O 1A% % 5 I3 FF IR E T
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ICEEHZ D LICL - TR LN TE D, EHICENETNOHE T, A, v &R THE
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P ) 20 [ ) (TEOENLZEMICI T DA CTEERAR L WV O BERIE /R <, F 72 CSFT Xl dfig iz & et
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Abstract Laser intensity dependence of plasma mirror reflectivity has been measured at the incident
angles of 10, 30, 45, 60 degrees. The reflectivity of 75% has been obtained. Temporal waveforms of laser
pulses without and with a plasma mirror have been measured. The pulse contrast-rate has been
successfully improved over 10°.
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Bk Fig 2 1R T, BREOBMNE A RITHM, S SIZHRENRENT D & KFRIIED 35, A
AD/NZUNE E RO R RAEITR E < 10 FEAST T off-axis parabolic mirror
3 10'W/em® D & EHY TE% T %o o S R I B 7
R, ARAN/NS FREEDK 10/ cm® D5 Th 5,

ZORPFMEO T T, VAT N T A NSER A T
T 5O, SV AREEE 3IkE— ka2 U L—F—T
WE L, Bt a— a2l L2 H T AR AR L=
7 AY T —DHAORRE Fig. 3107 T, 7V L AH plasma convex 118
BNTIHDOTL R TR NRENR DI, K T5%H0 mirrer fens

_ . b e~ — Fig. 1. Experimental setup for
A NTANLEINDOT T AV I T =% B TET, J P P
measurement of reflectivity.

=

incidentangle

1 - 1

0.9 ®10° | |-=w/oPM
’ o —+With PM
0.8 102 | | —detection limit
0.7
vl
Z 06 , . 10
8 os 3 8
KU . s 105 !
3 04 o s
e 0. :. g
0.3 108
0.2 4
0.1 1010
0 5 1
1013 1014 1015 1016 107 1018 1012
Intensity (W/cm?) -1000 -800 -600 -400 -200 0 200

delaytime (ps)
Fig. 3. Temporal waveforms without and with

plasma mirror.

Fig. 2. Intensity dependence of plasma mirror
reflectivity at 10, 30, 45, 60 deg. incidents.



TASYIERE-FZRAVES —OFREGRBATO
LA ENA SILATRED B EBBEN OEBE DR
TR Mgk

Abstract We formulate a gauge-invariant Dirac-mode expansion of the QCD operator such as the Wilson
loop. With this method, we investigate the relation between confinement and chiral symmetry breaking in
lattice QCD on 6% at 3 =5.6. As a result, confinement is not directly related to chiral symmetry breaking

through Dirac modes.
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Abstract We investigate the formation process of self-gravitating protoplanetary disks. The
angular momentum is redistributed by the action of gravitational torque in the massive disk. We
develop a simplified one-dimensional accretion disk model that take into account the transfer of
angular momentum within the disk in terms of effective viscosity.
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Abstract Due to the additional singlet, the NMSSM Higgs sector is much richer compared

to the MSSM. We analyzed the Higgs scalar potential of the NMSSM and found that the parameters
of the model are constrained by considering the stability of the realistic vacuum.
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Abstract In order to investigate dynamical properties of a brane-localized black hole, we have developed
a numerical-relativity formulation, numerical scheme, and numerical implementations for evolving a
black hole in a braneworld model. Using the numerical code and initial data which contain a
brane-localized black hole, we perform numerical-relativity simulation for a brane-localized black hole.
© 2012 Department of Physics, Kyoto University
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Abstract We are developing a large area, high time-resolution time of flight (TOF) detector system based
on resistive plate chambers (RPCs) for LEPS2 experiment at SPring-8. Our goal is to achieve 50 ps time
resolution with the readout pad area larger than 100 cm?. Our prototype RPC achieved 60 ps time
resolution with 100 cm? readout pad. This performance almost satisfies the requirements of LEPS2.
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Abstract We analytically investigate explosive phenomena driven by jets in the core collapse phase of
massive stars. We discuss various observational signatures of the phenomena made by differences of the
mass and the metallicity of progenitor stars.
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Abstract In this paper, | review some recent developments of the holographic entanglement entropy.
In particular, I discuss what data of quantum field theory contributes to the universal term
of the holographic entanglement entropy.

© 2012 Department of Physics, Kyoto University

B £ CORBZHEGROMIEIC L - T, dRITEDOGOHEER & drl IotOE N = G LR RST 5 &
HZENTFHRENTWAI1][2], Z Ok AdS/CET %S EFEIEN TV D, T ORI E SN T, khis
TAHROGRDO T HZ TN RA L s e ha =2 ENHRNO R T 7 4w I 5 FiEL
LChRurI 74wy BTN AL 2y ha b — HEE) BMHEE STV 5,

TR TN A LR sy a3 GOBRRICB W TRERE LSO RIIHE LIZEC, =T
NOZOBOEFHLONERTEE LTIy - /A~y 2 bobt—Z2HNTERESNEZETH
e TOZUHEUTNAL N e b E—IHBBICBIT ABFEKE L THWAZ L TE D, =
YHEUTNA LS sy b B3R IO Yy 2 IRoT OISR O BER(CFT) O FRIZRFE O PG
TV Y DEEZROT, SBITEICERENTE 5, LL, XV &EKRIED CFT Ro— OG0 BEEmIZ I
TV 7Y WEEZRWCTHEIT 21T 5 Z SIXHIRMICIEF I CREETH 2 HEN ML N TV D,

— 5T, EIFERRZ HEE Tl 2o AL b » =2 b a E—DMN %217 5 8. BN

FR O R 2 & E RV RENEGR THIUT, y, & A OB 2 im Rl O W TR/ O HifE &
Frofhim & L THENEHGC LI

Uiy 4 DT
Bl 4G (1)

OB ZEZHNT, RADTUH TNV A L ke ha =D T25 L PRI THWS[3], =
DR ZHWT HEE 2T 5 Z &%, V) BiEEZAWTHITT 5 2 L ICh~SERICE S e
BNRHDHENDL, BIRTEO CFT X0 — MR GOBRO T X J )V A v b« =2 b a B — O 21T
IFEE LTEREIN TV,

Tz, HOEmICBT A X TN A L b sy b E—X HEE 3PN BB O » F A
TEBALRITIISEBELTLEI>IBTHD, LL, ZNHDOENSENEED T v b4 TITK S 72
W= R—H L RBENERTE D, ZORT log DEOBRESCERHE LTHNL, BV I ATy —Y
FOBEIZEBRLTWATLD, 2= "—F A REOEMEZIT ) FIIFHFEFICEETHSH, 2D, HEE IZE
ND L= N"—P L BRRHET D CFT O EDRRRIGERIEKGF LTEETHLDMNEND ZEEFTRDHD
ITEECTH D, £7- CFT UADLAE TR, ZORAR = "—H L &N CFT OLA CTHE LI-EA )
O EDERBRMIEEZZ T OONE NI FEEmT DI ELARKICEETH D,

KELFHLTIE, ZNHOFEFZHOVTLE 2—%1T\, SHBDOREZICHONTIRRS,

Sa
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Abstract We will study hadron photoproduction at SPring-8. A time projection chamber (TPC) will be
developed to measure low momentum particles produced from hadron decays. In this thesis, basic

performance test about dE/dx resolution and position resolution are described.
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LEPS2 |J i IR VR EERRIC & 2 KAE e hEa% SPring-8 IZHi7-ICEF SN T\ Do 7 h oy ##
TBLEHEMN 107 E WD
EIEED v MIMEHTE D, BAXIFXZDOE—LT A T, XX 7 53— HRBFERL, A1405) DN
REYEARIA EBR, VB AERERR E O, Bix o Rar ORERISERZITO TETH D,
INDDOKISFERTERINDHT, &0 bIF, ypoK*A1405) KIG[IZHIT D KD RESS
AT 7200 T 7 < KRELEL
MIZbitEns, Lizn> T, 2O OKRBEA ISR SN F 2Rt 3 5 Z ERERk s b,
Z D7 LEPS2 OHZRITIZIE 4n &\ 5 RAZE A 2B #RBICAER SN2 2 THRIETE
% EOICEGEF ST A (Fig D), Al SN miBRi 1L RY 7 b F = v X"—THRIHT %, LT,
KECELFA I HOEL S 7= faf 8Bk T~ & Time Projection Chamber (TPC)THHH T %, TPC #HWiuix, H
AR R 7 N F o= o R—|ZH_ TR COMEEEZ /NS T2 08 T& 5, TPC I3ty RCHIE LK
2QRITLDOIEFEL KU 7 MRS 3 IRITHNC AR O 2 I E T DR TH D,

E—ALT A4 THY, 3 GeV DFmT=R/LF—, 10MeV DT R)LF —43fiRhE

yp—KOINIERIT 5 O DR I X #IRRBIZAER S L DB ki1,

AWF5E % LEPS2 THW% TPC OB A#1T- 72, A(1405)DE
B4 12 MeV/c2 DFEE CTHIET H72121F, ZOmHgoriEE L
T S 1T HTRK*ORREICE D ER SN D8 K% 300 MeV O nt
Bif% 1.1 %LL T OEB & FFE CHIET 5 Z ENERI D,

ARFFETIE T e M & A 7 H2BEL, LEPS @ vy #ESIC AR LT
AR LB EZE 1 GeV OBEF E— 5% AV CTALE S AFREED ST
FEREIT o1, (KEBEORER 18 L CIZERELOZE & |
T A ¥ — R OMEIRAT LT E S FREEDELEZ A 5 Z &M
HETHD, HUNELE, /Xy R A oW TRaEb 2170, BE
FE Ny REINCHEEICAS U C Ar-CHs 7 AT 110 um & W 9 i
SRR E ST, T DL EDMERL LT J — RUA ¥ —L& OAFERK
FEHIZ OV T H T,

F-ZEBELO DR AR UIEB R RES 1) L S5 7201,
Ne-CHy 77 2 % FIWT b AR D EBR ATV, 125 pm OALE 53 fiFRE
57-(Fig.2), I LIIEBOREZEZNET 57D, NV 7 NfEi%
B LicHil-/e7 v A 72BUEL., TOREEZHE LT,

LTI HOERMEREEZ S &2, LEPS2 ICHWS TPC D%y
R DRI EIT -T2, TORER, KO L v Ak S D n kL
F2UNT, Ne-CHy H A& W IUE, BRMERE A 729 TPC 2 RE
TEXDHZ ENbholz,

AL TIE, 7o M A T EAVEEREROFEM, BLOZEH
5& b EIZEREF L7 TPC O3y REOM#EEIZ W TR S,
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Abstract Loop quantum gravity is one of candidates for quantum gravity, which is unification of
guantum theory and general relativity. However, it is very difficult to construct solutions of constraints .
We studied possibilities to find them by introducing cosmological constant, and found solutions in a
somewhat simple model.
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20 HHACIC B 2MELFO R X 2RI, B & —BARHEER OMNIC L > Th 7 b Sz, &1
FIEFRI O L ORI 7 ualettiEe LT, —BRMEIIMEERRITITH & Vo I KB 2B BG4 % K <
FLRT D, —HT 2 EMEBEBOE D A —/IIKRERBZVNRHY , ERIFRVE IR XD, Lo
L. EvZ - Rk H I 7 a2IfiFHOMEONSRE LTRAEZXD E. 2O D& A bEz
B EDEROBENMLERA KR ER->TL D,

B E ROV 2 RN >E LV, ZOBR LRV, REZICIREF £ 70D DL
ONBRTH D, TOXHIRFTHLEE, AHRBEHEEZLNTNDIHEODOUEDIZ, V—TEE
HEGRRH T oD, Zhux, 4 RICORFZEN TR R O EEE b &2 IFBBERIIZIT O DT
HbH, ZOHEROFREIT, B bEIT ORI, EREEEE 1 kot BE#I L O 2 Roto i TS L7z
w2, 7T v AEMENSEEERAWCCTEANLEITI S THY ., TOREL LT, FFZEDHEL
i 7 CRIREWIFRE N T E ST s, [1]

L AT, —ARAEERRITR R TH D720, TOEETH DNV —T7 B EHERIC S RS
DEND, LoT, WEHMICERDH & FIRBEMENRT 2720121, B kSN RmE SO E R
DFHER TSR SR, ZORMBEICHOWOL— 7 BFENHGH T, MOFEINRENTIIWND b
DO, non trivial 7ofiFZ BEARAIITHERT 5 Z L IZIFAEI LTy, [2]

Z ZCARMIIE TR, BEERICFHER Y EAL, FHEROBHELFIHT L5 Z & THROWRN TER
WinEEZ T, 12720, SRNXEEO D, BERIcE £ 5 SUQ) 7 — Ui U(1) *U(1) %k U(1) T
WX BREET o7, TORRLE LT, FHERN D 2R E OBER /B4 D H5A1T, EEITHER
S EE T T RO RIN R TE D Z LR ST,

AELFHILTIE, V—T7BFENHEGROMREZFL L, KT, FHEREEAN LIZGE OO
DABEMEIZ W TREI T D0
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Abstract We studied "localization principle”, a method of exact computations for path integrations in
three-dimensional gauge theories with supersymmetries, and developed general formulas for the partition
function of N=2 SUSY gauge theories on three-sphere, and on ellipsoid. They are applied to nontrivial
tests of dualities such as mirror symmetry, AGT relations. © 2012 Department of Physics, Kyoto University

BT 2B EOFE TIL, BB OFETHRBELE 705, T BT DRI IS ATREZR O
(3. AR SRR EODEOBNIIR O L, BEWIRFE S I 3 oty — VEER OB A,
RE 72 Yang-Mills N Z DT — VR EBICE EBER T2 Fio72 0, KT 0 —PHERIL5R & Blia
L BEPICHRARREEIIREOND, 0O XS xRS — VBT, T, Rk v )
RIEFEPHVWOND K92 koTz, ThUE, BTMER EOREOMMELFA Lzt DT, Zoxt
HEDOFZEEXTEPNDIEERD T VT VT U AMA T, £ OXFRMECARE 2R O HIFHE
EOBLRNEWIWEIH -S> TV, ZOR, ZOMZ 5 FEE 2 HOREE BRI E D2 &
T, BRBEFDITZOEICKI S, 2 WERE LTHO T2 ZERAREICRD2 VI D TH D, 0
FETHETE AW E L L CiX, FIZ Wilson loop RIS EnE T ons, ZOFETED,
3 WL DORERIFRYT — VB R~ X, Bk BT 2HEERICOW T, 9% N=4 DL EOR IR %
FFOLGAITR-o TN EA LTz, £ L T2l & ARWFFERIZ L 2 [3IT ko THAZIZ, N=2 DG~ ]
ST, Fio, RBFE T, By — VR E R 528K % . (EROEKE NS, £ OlliR 2 H\WIZ
RIpDEAEZ L DX HICED, Ellipsoid EMHIN D EZAREA~BILE L2 [4], ZOmMILTEET, 20
IR L . 2o DA DOEBROFERIRE LT, RO —RARR L 2R 2,

RIT, SRTTETIR T — VHEm CHELED R IR E TE D L9 I0R o2 T &3, kRkix 2RI~ LG
HEINTWLZEex2/5, Bz, 7v—rBfie E2HWTRRITEEZEZ b TWA2o0 57—V H
FICOWT, ENThE 3 N7 FERREO BIZERAL L, Rz O ToldB & i35 & #Ene
ZENLNELLS, TREUTEOIRMEDIEARRMER LT 2R EOMENPH D, FE. I T —6H
PEIS] &) & LTchkx e T, €D X9 i, & L Ol R BGHEDIRE AR S T D, £
7oy JRFTHEIE. (4+2) AT [6] &N 9 BT 72 25 IS OFE I b B Sdulz, T 0 (4+42) AGT
KX, ARITED B DRI — VB THH R S AU D Nekrasovr Bl BAE & W2 B L | H D2 STOBILTE
G CHAEINAHIET ry 7 L) BRELWE TRT S, 4] OFEERIL, ARTOBEGRIZRTE
" %S-duality domain wall DR Z3RITEFRT — VBl & OfE G LB X TR D, T D3R ITE D
SECEIE DS . ACTXI I TR T 5 & & 2 A2k tLiouvilleBRiRCT? ., Moore—Seiberg groupoid®fk
DR DEME B Z DGO TFRLG LE LW LR LZ[T], M TR, R & 23R R
VRO A REREGZ D01 LT, 2O T —dFEE | ATHISZ L E 2 —F 5,
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Abstract Energy resolution of thick CdTe semiconductor detectors is rather poor because of
the significant hole trapping effect. We have developed a new method to improve

the energy resolution by correcting the pulse height using the waveform of the signal.
Limiting factor of the obtained energy resolution is examined.

© 2012 Department of Physics, Kyoto University

Za—hY JEECE Y =2— Y 203G RAR, L UBURIS/ NS RERBEZROZ E0RENTE, 72
F=a— M) VOEEWNNSWDERATL2HNRETVE LTy —Y —HERH D, LU LT,
=a— MY 2R LRI FRFE LN I T TR CTHY, EFICE N ~I T THEELFF- R R
E=a— MYV OEENEFITNSIL D,

=a— MY I PARYICI T TRANE I DERFRDLME—DFEIIRFEDO X T N —X g%
WHFHETHD, =a— ) /) R~a 7R biE=a— M J ZH LARVIBRE TOZ T )L_—%
RREENAIRBIC 72 5, Ly L 2 OWRFR D FAEMESE D3 IE T 1T/ S W2 D R 72 BB S =il e v,

EEWEROT VAL KX 7 5 (CdTe) OffhZE AW s R (K1) 1$y ftigs e L
TEEZ 720 CRIFF SN TV 5, Cd, Te 1Z3RIC X T N_—Z it %2 3 5 RNANGFAET D720, KT
BT R LR —NMERER & 7 D 2 L ANHBRIUIE, CdTe M HHERIT A T _—Z FREEOERICHI AT 5,
L2 L. CdTe BiHHZHE Si <0 Ge & IV (R RR 8 & LB 5 L IEALF v U 7O R Y 7 Ml pME<
FX v U T DRMGERICHE SN THEMBEW-O, BHEL 75 &R X—SIENE L IET
T2, £ ZTHBIERD DIUEEMOMIEZIT) Z IR =X =Rz m L L7z (K2) .

AL CHET=a— )/ VAZEBHBELZFLE Lic=a— Y/ WELOBLRICil, %KIZ CdTe
AR AR OBEIZ OW TR R %, LT 5X5X5m & 15X 15X 10mm 0 CdTe #&dh % 7= HIZR D
TRV F = RAE7R & OMREDOFHI 24T\, =R X — e 2 B SE A EEOER O H H E OFEF
Db RELSFET 20T, BRD =X NF =D m EORMMN D 2 ) Zidim LTz, xEICH5H%
O CdTe R 2RI L7z 5 B R DOIRR T IT e REZ 1R 5,

g S . Drift time vs Pulse height i
& , ‘ - ‘auoo 9 | Entries 49324
c A Mean x 1.613e-06
@mi wwéwkﬁﬁﬁLéfé Meany 1003
E RMSx 1.129¢-06
RO00E- Weremea RMS y 384.5
[
S1800—

,Eioa“c HALSBE

ei
TTTTT[TT

TT

TTT[TTT[TTT[TIT[TTT

P P I N U BRI B I PN RN I

4 45
drift time(s)

Fig.1 CdTe detector Fig. 2 Pulse height correction



SIKEERSMILE-TI DO AEETILIZE S
RBENEH S R T LORRF

TR AREER

Abstract We have planed the next balloon experiment (SMILE-II) with MeV gamma-rays Compton
camera (ETCC). In order to increase the detection efficiency, tracking of the ETCC to the target is
considered to be quite important. Then | have developed the attitude control system of the balloon
gondola. At first the prototype mini gondola was developed, and examined. Also | simulated the
dynamics model of that.

© 2012 Department of Physics, Kyoto University

e 2 1T D MeV B~ fisHeEsE L, Electron-Tracking Compton Camera (ETCC) ZBA¥s LT
W5, ETCC I v =fo a7 N U HELZ ERICHER TE, T OBk E = vX—% 1
FTLIEETAZENTE D, 2006 4 9 Al THOZE 1 [FIKEER Sub-MeV gamma-ray Imaging
Loaded-on-balloon Experiment (SMILE-1) Tid, mE~35km TOEWFEEHM NN 7 7T 7 RS
I o~ & RIV o~ oMt d BfEE L, Ziucssh Lz 1],

BIAEIT, 5B 2 [BIER SR SMILE- 1 Z &+ L Cu 5, SMILE-II Ci, SMILE- T @ 50 i D % B FEI1Z
ftzhEom B, RREEBHNICH T 72BNy Iab—ra U REEToTND, Fio,
SMILE-II TlZ. @w%b<icmmsx1®ﬁM%Eﬁkbfkb RN O U I IT R KB R RE
DMEER D, [ERERTIZ, KEK-T FIIIr—7 12 Lo TO SN TV DA RRINR ET Ly
Db Er—TDIVRLUIZEVIEHILCLES ZEE2BETLIMNELHD, 20D, I KT70
LT N LE L 72 D,

AEl, FxIIRKERICHY FFohizar F‘?O)ﬁﬁnﬁ%ﬂ?ﬁﬂé‘« FVRLE—F LTINS ER-T
RIRNCAFIET D= X DR TITH LG EME L, BEHIE S A7 2 Attitude Control System (ACS)

ZRE LT, FoMoOGEE LT, E5IC) T 7Y a vk, — A ZHWTEREE— X 2 S OFI#EI 21T 9
FRLEBHDLN, VAT INETHEMEC D2 0T RINEOHIRZRENE, SEIFLVELE—X
DI TORE SR OERF 21T -7,

Fio, ZTOMERE L TR W0em DI =3 FZ Fig. D EER L, S=3 R71E, BrEL
TGPS 2L RAEEH LV AZIET D, 527 04— Ry 7z TE—F~OH N2 kET
L=, CPU bH#H L7-, ZOI=I RIEZHANT, B —FIC L AIEFOMR, KIS 2 TF M2k 5
H A S5 [0~ BRERE /) DWER & 4T~ 1= (Fig. 2), F7-. HIEHHAIE LT PID i Z4T-> TV D28, Z Ol
/X7 A —4% KP,KD,KI OIEICE Y VAT ADIRENET D, A, £ Ol K 5 7= D 5fiEt
By 7 h& LT Scilab #lNTAY RTIDUAT LAONFETNVEERL, ¥ Ialb—ar#iTo
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Abstract We first review the generation of curvature perturbations from inflation, and the formalism to
compute non-Gaussianity in the curvature perturbation. Finally we discuss a possible new model which
may produce a large non-Gaussianity during inflation.

© 2012 Department of Physics, Kyofo University

BRI, FHEAENHK 138 BEETH D, THHAEBIER SN ENEAS LS LIBD., &+
DO HBEBRITNARE L IR o T2 “FH OIFIL BN 071X, FHHEEND 38 THEELTHDH, OO TITF
HE RHE (CMB) & LT, BIEL“DILL OL EIZEVnTn5,

1989 T H BT bR &R COBE ([C X AT, —#REFWNRKT 5 ZONXTILT T v 7 5540
ThHV ., FHBEEORE, BEICLTH 273K Tholz, £71-2DH%D WMAP #HEIZ L H8IHIT, £
DR T/NZWLOAE)REFE D XD AT R LAFEE B S Tz,

ZOFHO—FREFEETA L, 2> WMAP ([ZX > THEII SN AT MV EBAT 585 E LT,
A7 b—vaBmRAENIThHS, TWIEEZ RV =52 M) AN T —HEEATHI LT, F
HMWICFHEZBEEEABMICEESE 2D THL, ZNICED 77 U 7RHROBHRITINETHIN—
KRS 2Nk ERN D, 7277 0 7 RROETFFES &0, FHIFEIC L0 &b SRR
EDILETRD,

LinL, Z20A 7= a X OETNAOHITELL . ZOFHEMEINERY, 22T, BREFOLED
Non Gaussianity (2L > TETAVKBIZITH) ZENBEZ LTS, BF, 1> 7L —TaDOAAT
—OFE DL XX Gaussian THH M, HOFGHRNH D WIXEIBGEROIERIEEIC L 0 Bl TR e K x S
@ Non Gaussianity #2550 5, BIfE, WMAP LV EERED PLANCK 23 EZEHFTH Y . Non
Gaussianity Z @I TE X, SFETHDO LI ITIRESINT A T L —2 a3 VBT IVITIROEIRDT 5
ZENTED,

KL TIE, ETA T L—2ar bR ETDHBOMIFHZDOL Ea2a—n51Z 0D T, fEHE
DIERIEEE T T DR 2 L E 2 —T 5, KIZ, ZHDOERILO FIZ, non Gaussianity A TeE T
JNZHOWTELRT D5, KIEZIZ, FAmoja HIZ K> TRIBENTZET NVESEIL, FiZ, HDEERA
TL—2arfIlBF P ORLVBRERE T AEL, FOSRLEOMAEEMICX > T Non
Gaussianity £ ET N EE R D, EORER, ZOFTZ/2ET A0BIIFHEZ: Non Gaussianity 4%
T H A ReMEE R LTz,
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Abstract Cluster-shell competition of carbon isotopes and 3t states of °Li are studied. In carbon isotopes,
cluster structure is shown to appear as low-lying excited states. In °Li, we investigate whether three triton
states appear or not in excited states.

© 2012 Department of Physics, Kyoto University
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Abstract Higher spin gauge theory is a generalization of gravity theory (spin 2) and is expected to be a
limit of string theory. In this paper, I first review the recent developments of higher spin gauge theory, and
then discuss its duality and symmetry breaking.
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Abstract Precise measurement of the interaction of charged pion in a nuclear medium is very important
for reducing systematic uncertainty in the T2K neutrino oscillation measurement. Therefore, we
performed a new experiment to measure cross sections of interactions between charged pion and nucleus.
© 2012 Department of Physics, Kyoto University
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Fig. 1. PIAvO detector
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