201 94F-JF

TSR PR B B A SE R

& R

E+im LT T ARNT T R

(20204-2H5H. 2H6H)



\

HIF @ 202092H5H (OK) 9f~
2H6H (OR) 9fF~

St o BLEAFSERIS SAE 5255
FEFRIFR] ¢ 154y +5%y (ERI)

f& £ 0% K=

(H &)

2HA5H (7K)

1

2

3

4

5

6

7

8

9

. CMB 28D DT A —% A= T 74 JEE E LS B OB
5t

CNLCH TV I DK A A e DT A IE R A DR

. EINREREBRSMILE-2+IZ LA B EDOBNI & T A F A -
T AT AR a0 B 278

. BT B FRENAIDXHRIE B 55 Y AT MBI T B IR EGEL O IR e
S

. 77—/ )L soft hair |ZE§TALE 2—

. CMB ZiB850 7 — X H LY 2T LD R [ H L T2 B35
BH R SE

. A Quantum Informational Dictionary of the AdS/CFT Correspondence

. Fast Radio Burst® Hi 22 U AR ~ D BE R & B Il FR

AREER LT L~ v T Z 1 B R I T P55 00 BA %8

I

i

KEF HERE

ATz

M 5

T HA

(9:00)

(9:20)

(9:40)

(10:00)

(10:20)

(10:40)

(11:00)

(11:20)

(11:40)



10

11

12

13

14

15

16

17

18

19

« F #

. Kerr 7797 R— )VEOICKB T DT I F L DX AFITA

. SR R N RIS R A Boomerang fEI OMAGIC A o~ ¢

SR B DB IS

R R E e = 2= R RO R E FEBRDT2b

KFE v FL—ar oy —O %

. MAGICE IR $5Z L ATEENERIA%S5 0716+7 14D #8 B — R )LF —

= fR7 VT ORI

. Ay 2 TR I DR R SCHSOIE 72 Uk s D

YT T BNAAEREDAIT

- MRETE R 31T % 2 8 P Dtk

. B LHC-ATLASEBR |2 AT 7-RPCH: H 252 I\ =S L LR

Sa—F NI —DBIF

. T2K ZEBRICEBIT 2 =2 —R) i & Super FGDD72H D

W FEBA 58

. B EFRO 2 ot GBI o0y = F

. GSHZHEIT D o ' H R FEARRERD IO D

FRS-WASAH 7T AF 7 F L —H 3L )LD FRFE

)

o
)

] ENEZ

AN =Y

PR

(ES1N

AFY

e

B =

— I

=y

IR

e

(13:

(13:

(14:

(15:

(15:

(16:

:00)

20)

40)

:00)

20)

:40)

:00)

20)

40)

00)



2A6H (K)

20 . T2KZEEBRD -8 D]J-PARC MRIZEBITH16FBIRE =X — DRI KN HE EH (9:00)
FEMEE I X ARTE

21 . MAIKo TPCZ HIV 7="C (n,n” ) *C (0, )& O Wi I 12 A1 7= T R (9:20)
FEER SO R

22 . LHC ATLAS ZEER Run-3 (272 a) A—2 N H—Dh B & PIHE HEAE (9:40)
PEREELAM

23 B BT Ty riR— L it T B RO A RBEIC kTS AN PN (10:00)
KEAE R IR

2 . BN SIENT 122 T %o L A SRR 0D B % B fak (10:20)

25 . Large NFBRIRIZ L2850 & -3 D IEE B fEHT & FL fti— (10:40)

TR — DY

26 . J-PARC E16ZFEBRIZIBITHAY ha A—F —E kA ORGSR E R 1R (11:00)

27 . LEPS258&|Z FH\ "% Time Projection Chamber® {4:HEZEAT W & (11:20)

28 . WE R AR ST RE B LT s iR T 7~ L TR BA % sl (11:40)

s



29

30

31

32

33

34

O R

. Witten AnsatzZ H\\\/=4ha 57 ¢ 7QCDIZRIT A/ N4 DS

. Einstein—-Gauss—Bonnet & JIZBITA=  fat’—0 LR

Generalized second law

. EEEEE LHC ATLAS FEBRIZNT 7= 2 —A L NI —T LT X A

DRI N—=RT =T ~DFELE

. HAL QCDy%&kall-to—all propagatorz FH WK £ F+FfHAEH O

We

- AR A RIECRAKSEA A AR O R PR

. Bosonization duality in three dimensions

YA

NI

=P ARk

R B BERER

N+ A

T PRt

(14:

(15:

(15:

(16:

:30)

50)

10)

:30)

50)

10)



(B E2BED-HODVANV—ZRWE=7 U TTHFAERERE
D FFERE

T AL =GR AT i S

Abstract It is important to calibrate polarization properties of CMB telescopes: an instrumental
orientation of polarization angle, and a crosstalk from unpolarized component. I developed a calibration
system for them by using sparse wire grids, and I evaluated its basic performance with one of telescopes
for the Simons Array project.

© 2020 Department of Physics, Kyoto University

P~ A 7 0l B CMB)DIR BN, A > 7 L— a VRO EBEGEIL L 722 5 R A ik,
—a— NU JEEMRE, xR RO N T n—T ThbH. ZTOHE R DRE N — 2 BE
— RIZEFITTHMESTHY, < D7ry=7 FAEMRES CMB ZimdE 2 BRE U ORI 21772
STWA.

L7225, %< O CMB ZiEdE, fICKOROEEBEIL SO _REFELEZ TV D,
— D IRHERDORIEAE DO IETHDH. ZOWEORKEEN T W EMORFEE NZ — % BE— K& AR
TLE)Y. R LTCEHEAL Y AHEKDO/NAFr— LB E— RORFEHEENEKL, =o— Y JEER
OUEZWREIZT D, b —DIXEEBE LR T D SN ED AR R 2R & HiRs 7 A
F—=2)ThH5D. KREHD L CMB IR D EELTEFIOICHE KT 23R GE, B B— ROMEIZK
TR RREAELD.

ARFFETIE, VA Y —Z2WHIRE L THWD Z & TREDAEEEEZIT, o TUA Y —AEE A
2% 2 & CRBENMEDARICERTHMET 5 2 LN Al ER i FEE A5 - B L. R, ZomiE
B DOPEREZ EIET 5 7201, Simos Array SESE I CHAHRT 2 BOIELEE 2 EREICRE L2, SR L2 dkE
XA Y —%iEoTc) V7 ZN 2 LEERNCHET DIRETHY, VAV —HAELEHECE=4—
TAHICOOENINEEE L —8, TA Y —DR& % EIZT 5720 O A AGA VT2 (Fig.1).

BHHTH LTV « T H I~ @I TIRIEOFRERGEZ T o 7o, 72721, LimSio R8I0 h5 L T
WRWBRTIT 2D Z S ICiED Lz, BRI, ALMZRFEERE L TESERLTND Z & 2R
THROOFMEREIT o7, Lmh)d gy ‘ Q‘*%

REI LTV T U OBLUIY A MZT,
IAXY—%ikolc ) v 7 & PR OHi
I EL, RSS2 LT, 2O
T DR & Fr7-(Fig.2). = DFER, +5
BHTE 2HEORLEZBMN L, HEIC
BIEZAT O Io O DPEREN M - TV D ; A gl

Z & ZRRR LT (Fig 3). s <~ B o

Fig.1. Wire grid calibrator for Simons Array telescope.
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Fig.2. Test of wire grid at site. Fig.3. Polarization signal from wire grid.
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Abstract We designed a bipolar correction dipole magnet by 3D simulation code CST, and fabricated a
prototype. The magnetic field is generated by ferrite permanent magnet rods. The magnetic field
distribution was measured and compared with the simulation results. We also investigated the
demagnetization of ferrite magnet by neutron radiations.

© 2020 Department of Physics, Kyoto University
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ILC 31 ® Technical Design Report(TDR)[1]Tl%, # > &' 7' U v 7 (DR)N O Mk A o5 R 12 1%
BHAEZAND ZENHESINTWD, TOT-DREOIEHRNIER A O A VDD DEES
FOKE AT L, EHICEFRMREDRSFAZX IR0 D, SHICDRADHAITEREMLH Y .
MR TER, TNEWETDHHEL L TEBBAZKABAICEERZ D 2 ENELbND, KAMA
IZE &R 52 & C, BHESERRSTEHBHICTE, KNT AT LZBIT DKL EDFES A<
Z LR ENAAD D, DR WIZITRAEA & fERA O 2 FEEN B 505, ABFE Tl EREAIZ 2V T
oo,

F. FBATHIER]) DA IERA OREH 21TV, B — AHUE RN OB A0 O T %2 =R ICEHEIZ X
FAART, EBICIIRA O EI2 X 0 A DB, B — ALE EORE OAITFHEMES RN D,
ZDEHYIal—2a VETLAOBRELET DI EIZEY ., BEOZMA % TDR O R % 7=
T ELol/haL L,

FIERAICHW D KARA L LT, RERIGNRELS RN ENL RN ZMe 7 = 74 N ERHAT
B Z LI LT, SRS OMHERGENS LB TH 5, FTATHIEZRA L7, Hokdlsz Ao s 2
ENTERDo 20, AT ERICE D 7 = T 4 b OETRRBRE DR 2 572, RS
BEIRT TR AERT CIT 72 o To M T IR SR OFE R D5 . 7 = T A MR O BURBRIHEIL, IEEs
DOERIZBNTE T TH DL Z ERbhrote, BEBIC, MERAORIEWZRYEL, SO AMmE2HE L
VIalb—ya UOFER L, i LT,
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Abstract To demonstrate the imaging spectroscopy capabilities of an electron-tracking Compton camera
in space, we performed the SMILE-2+ balloon experiment in Australia in April 2018. In this study, we
reported the first results of SMILE-2+. In order to achieve further stable operation for the next campaign,
we improved the u-PIC using a glass substrate.

© 2020 Department of Physics, Kyoto University

MeV 7 o~ il (BE keV ~ Ht MeV) 13, 78— RV X — WL OB F 2 8L C© = 2 585
R TH D, BRI - ALFERICBWTEE L 2D, T EOERE - BV AR 258 2 R 7= 9K
T RUF—FHEBROER[L 2 EN.FHTD MeV H o ~#BHNIC LW AREL 225 Z LA M SN TWY
%, 19904ICCOMPTELR]I N ERIFEE 21T o - BN E T RIEZ 32 AT HIC L EE o7, FDOHH
1%, MeVEsHEA DR 2 M 122 T, COMPTEL CIEEF OBk & llau 1. o ~#Esk )7
ZHBRRICULGIR TE WD EEOHHEOME 2+ B ARERRER LG LN o7202 5T
bb, £, EZETORERERE & FEERBRN SO THBEN —FH L2 EWHIRBELH -T2,

MeV W o~ RFHEG VL X, FTAITBEB AR =7~ 25 (ETCC) #BHIE LT
W5 [3l, ETCCIIBKEFRIF 2 HIE T 2 H Aft#s wPIC L7 A v FL—Enb5,

Afptigs CEF BT mMESD Z & T, T~ RROEIR M 5
H—RICRETH T ENTE, WH L 728V Point Spread E o =

Function N EFRTX 5, ZAUT XV ABEO T ~HE (75 ;ﬁE}E_IEPJE,\pEE?:"“ Ho2= la
VR, KRR - BB O~ BT 0D OIRIVARE IR, N i A £

ELSFHET 22l TE 570, HRYIE R DIMeVI o~
MOERMIA A=V T NNEHTE D,
ETCCORMKIRIGRESN) &2 SHAET ~< | 2018FFEIZZENT U 2 &
AT Y 7 AT TR & 5 — B o855 SMILE-2+ | $RiAJEEAR
EAT o7, BUAKISIE MeV H#H TS WSROI S o 1
DEFHEFXERER E . NCRETHD, 1HBIHITOMN
[ZEEZOBRIIFHESSGE ETCC (B3hEfE ~% cm2) T
COMPTEL & RIZEORER & 72 0 O R
ERFOZEEWRL TR, EE TR O IEME
DHER S vUX, KA ETCC - EHIREL <
OFRFBROFERZHIRTE 5, AWFFETIE
AT D —BRE L LT, HEFICEm 45 F
RO OB T — 2 by 7 7T T
RETVEAERT 2 Z LT, BlllA <2 bD
i~y 7 &, fEE, ST g LA gyl s
LT B D e i A R LT Figure 2.(Left) Photograph of the glass substrate
(Fig. 1), BT S B0 T & 2535 & 2 u-PIC. (Right) Typical energy spectrum obtained by
—HLTW3, the TGV p-PIC irradiated X-ray from 5Fe
ABORMBIGE TRETIH L 2 5 U A HSEEO L EN & W LS8 5 o &fGREE LA
HigL. 7 AEMW%E AW wPIC %#B% L7-(Fig. 2), X#R Fe % W CTHEREFHm 21TV, FEHR
WERORY A I F pPIC (ZHATHBEVNEE T2650 4 ARFGm LIZP Lz,
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Abstract We perform a high-resolution X-ray spectroscopy of N49 with Reflection Grating Spectrometer
aboard XMM-Newton. We find the line ratios of O and Fe that cannot be explained by emission from thin
thermal plasmas. These line ratios indicate the contribution of an X-ray resonance scattering in N49.

© 2020 Department of Physics, Kyoto University

TR IR (SNR) 77 X~ DX AT Mt BLENERRES L  ITELOBRE THE#D Ly
BOELTEEZEL, BAITHEOELSBROA N =X LB L TEL OIERESTE T, KR
HREBROWEICIE, 77 X~ OEBEHCRESCHEHBE~OMEN VLB AR R THDH, T, SNR)HIE
HHET T XA~ DFI1], A4 L HEWE O AEERIC X 5 E A ZHRISXEROMRH [2] IEIEELO
AREME DR 313D 572, T HITHERDOSNROEL DIEBRIT I T 2 ERERRE, il 2 I C&E -
WRETHY ., AT MVEIT~EET S, 29 LIZERRRESCH BRI 2 EFDONFRERIC XL 58
FEXHRITANY 7 BERA A2 Ko 2568/ SRR E L 2 K& T 5, TDH, T OO IEIESNRD
TR DOBWIIHMEE R DD, BT RILX —SREEE b OMHE TRITIENETE RN,

N4 AR KT 48004F- 0 T /) HREEMISNR T dp 5, N9 DCCD AT R LIX2REED 75 X~ |2 & 5 it Tt
HCE, SRR BEBHCIREICH D (4], 72, LEETHEOS FEEFHAEEH L TS5l W)
HMar b o, Fxld~U 7 LERESE Ko (0 VII Hea ) AT HER = RV X — D iRREZ Hi o,
XMM-Newton fFEf5#;D Reflection Grating Spectrometer (RGS) Z VYT N49 @ 0.5-2.0 keV D¢
W OKE By MM 24T > 720 SNRIC— RN 7 T X~ b O =T V03 R4 5 & D% L CTO VII He
o DAL /B OFRFE L IT S < . 0 VIII Ly B, Fe XVII La & W o 7= FEREOIREL T & A VE WA
HHZ L EFER LT Fig 1), 2 CTHhald M9 0BT 5, WkERE, BEHE YT X~ . B HE.,
JENBHEL 2 S LT, NARERE. BEEE T X< 130 VII Hea HRIELL & & HIT AT FLEIKOMN %
HILTX W, BMRABRIIC L D XEBEHIE 0 VII Hea OFRELZEH T, £< N49 D R~LT h L
EREFBT 525, 0 VIIT LyB., Fe XVII Lo BREHIFEIRE LTI TE 2o (Fig. 1), 2o HEfR
DOFRFE LLIINAOD H EW I X 2 HIBHGELCTH » & b KL< FCT& % (Fig. 2), AWML CTH 4 1ZSNRIZE
WCHEIBEEL O R A2 0O CTHERM L, Z OB ENRFICEEE DML OWEICHEST L Z L2 LN L
oo EHRBERBHZICBWT, BEOEZOWEITHEOEEZRET HHEL 725 [6], AMFEIC L
D F & IISNROFEATIZEBWT, 29 LI-HER2EZET 52 L OEE,EEZ R LT,
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Fig. 1. Fe XVIIL c«and O VIII Ly 3, O VII He « lines Fig. 2. Transmission factors of each line. Squares and
of RGS spectrum. allows are measured value. Circles are expected values.
References

[1] Kawasaki, M. T., et al. 2002, ApJ, 572, 897. [2] Uchida, H., et al. 2019, ApJ, 871, 234. [3] Kaastra, J. S., &
Mewe, R. 1995, A&A, 302, L13. [4] Uchida, H., et al. 2015, ApJ, 808, 77. [5] Yamane, Y., et al., 2018, ApJ, 863,
55.[6] Woosley, S. E., & Weaver, T. A. 1995, AplS, 101, 181



J5wvw4HiR—JL soft hair IZBT AL E1—
ZRLFimiF e = Bt K=

Abstract This paper is the review of soft hair which is introduced by S. Hawking, A. Strominger, et al. They have
shown that there are in fact an infinite number of diffeomorphisms, including an antipodal subgroup of BMS+ x
BMS—, that act nontrivially on blackhole and thereby make them covered with a lot of soft hair. © 2020 Department
of Physics, Kyoto University

AMELFH L TIL, S.Hawking <> A.Strominger HIZ L > TIRBINTZT 7 v 7 R —/UIZEBIT D soft
hair (Z DWW THIITT 5, softhair &3, MUTHY 7222 OBt Td 5 supertransformation <° large
gauge symmetry |[ZfELCT7 7 v 7 R— A RKEIZAELTWD EBEZOLNLH BB RV —DET) X
HFThD, ZO softhair DIFFEIZ LY 7T v 7 R—/VOMERIBI/T Ry 7 22T 25 lhetk
WHDHEZEZ LTS,

1970 X, Hawking |£7 7 » 7 R— /L DG & R OMFE TIHERPBERT H 2 L 2R LTz, ZOf
AR, AHEEMEREE, FMEEE WO RN L D b RVRENLEINTE DT, BT Hen
ZEREEEbNRTWE, L LI E RO =X ) — MR Z bbb, ZOZEE, 7Ty
7R NVOWFERPRNRT Ry 7 2L LTHBRTWD, — 5T, BIRIHEHARREZE O MFETH
BMS 5 FRMEDAFIEIT 1962 4212 Bondi X° Sachs (2 & - T/RS AV TWE[1][2], T2 72 5 C Strominger
DX, WA AHZERIZ R LT BMS 28 EHICERT 6 2 & 2R L, 77 v 7 R—Ah &
A®D softhair ZHNTWD Z EAFE L7Z[3][4]. Z @ softhair O"EHR"IT T v 7 HR— /L 38 %%
L7z & T %, ZhUE, softhair 23X L7 E DOIEWMAH > TNDH EEZX DT ENTE %,
% 51X, Hawking 23MKE L TNz

(1) 77 v 7 R—)/VREF L BRIITERERFET D2HP08 720
(2) 7T v 7 R—JUIZIT"B" 720
EWVD ZODORMRNBHIE S TWe B2 52 LI2E0, HRBRANT Ny 7 20k 2R AT\ 5D,

ZOFmXTILET, Hawking HIZ XV RSN FEHIBRDO/RT Ky 7 220 TIT %, &IT,

W R TARZRIF 223 ED X 5 T2 550 &2 B2 5 2 L TBMS BAEA L, £ Okx e MEIC
DNTH TN, FFIT, BMS ZHDOKFRI 72856 T o % supertranslation ($1£ D soft hair Digim CHEE R
TR R4, D%, 77 v 7 —/& supertranslation & DEREA D, 7T v 7 K — /L OB
I\ZFU T shockwave & WU U755, 77 » 7 78—/ L1 supertranslation ZE#i a5 5 Z L 3bhd, Z
X7 Z w7 FR—/L)S supertranslation hair ZFf> TWAHZ L A/RIBELTEY, ZNICEW EAD 7T
Y P R—NEXHTHZENTED, Flo, BUGOGAICHEILL S RMEERH L bh D, K
BIC, £LOLMERR ELIRRT 5,
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Abstract GroundBIRD is a CMB telescope which aims to reveal the cosmic inflation. We have
developed its synchronization system between detector data and telescope encoder data, and we
confirmed that the synchronization system satisfies our requirements. We also applied this technique to
the speed up of the detector calibration.

© 2020 Department of Physics, Kyoto University

AT L=y a URGERIE, PERO Yy 7N BREa CIXR T R 7o ff R, 5] 213 AR B RE OS2 L [
R Y A R-T A FHBR ThH D, A v 7 —a v O— AR TE L LTFRBENEOERR SV |
ZHIXFHE~ A 7 0 O (CMB) DR/ S 2 — N ZEMIES R DRy 2 1ED, Frlo. ZDORMAEA
=V DIRE — U WNIFIEE SR O E 725, LIz > T, KAKER 7 —/L o CMB OIFCEBIRIZA > 7
L— 3 VEEERICTRWVEIR A 5 2 5,

GroundBIRD I3 KA & 2 47— L DBLANZ Kk L 72 OMB 2385 T 2K D 40 %DOFEZ 2 % ¥ 9 5 [1],
2019 HEIZAXRA VT XY 7 2l T7 A MERIZBLE L, 2020 E0WEEIHIZ TEL TWVWD, 2
OLEFT, KAE R — VOB CTHE L 72 5 KREB OB A2 I3 2 72512, 20RPM (1 43712 20
[l#5) CEEERT 5 AX v VAW EZFE L8175, miEREEA % v o 2R T 5 DI NE M
DNV AR MKID & DT — X UG A7 L& L T\b, £ LT, GroundBIRD T MKID MRV V&
BVEZTENT T2 DIZiE, EERBEOHEMR G MOy a—F—F —% LT — % Ol COWRZ % 80 ns
UTORBETCRMT I ENRDONTND, RIFFET, T EER L,

REZI A IX, GroundBIRD ZimSidmlnH o TS T (Fig. 1) 24 LIZRME 5 OBl L - THE
B L7z, ZTOHMMIER CRIMIFEEMN 60 ns LFTH D Z & 2R L7- (Fig. 2), X HIT 201949 A
17472 GroundBIRD OFREREMINC B W C RIS AT AR EFICEMEL T\ D 2 & 2R L7 (Fig. 3),

IR & &b T, FAT — X O EITH LERD D, T —FfENTIEIC, REREESIC L =
a—F—F =2 Db E L CTAEMBEEZITY) Z LT, TNEER L, EF—ZE2HWT, ZOTE
LU, =  a—X—RNET 5 HESEE & LN THEERFZET 1/60 OORENSG LD Z & 2l
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Fig. 1. The rotary joint. Fig. 2. Accuracy of synchronization. ~ Fig. 3. Synchronized data taken in moon observation.

References
[1] O. Tajima et al, Proc. SPIE, 8452:84521M—-84521M-9, 2012.



A Quantum Informational Dictionary of
the AdS/CFT Correspondence
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Abstract We review quantum informational quantities including distance measures and entanglement
measures, their extension to quantum field theories, and holographic counterparts via AdS/CFT. We
worked out new dynamical setups of local quenches and their gravitational duals, where time evolution of
the entanglement entropy plays a crucial role.
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RO EF B OHZEICIBNT, TD&774*E@¢EE@ HERT, An s 77— KB
d+1 WoLOEFEJHEGRN, d WLOBENZZERWGORFmEFMTHL L2 FEL TS, £
D—o>D BB L LT, mﬂ&ﬁﬁﬁﬁF-Vy&~ﬁ§OmﬁKﬁﬁé%%iﬁﬁd&ﬁmﬁﬁé
LI E (CFT) LB MliTh D1 &VvH AdS/CFT S [ A FI BTV D, 4 E TO AdS/CFT ki O
FelE. A OEFRICB W TE LWIREIT 2 S 5 A OBGRICE L TIT 9 bONE0 o 1oy, Z O FERER B,
DED, A%ﬂFTﬁfﬁﬁﬁﬁ&i#éam IIRZITDD > T,

Md I CFT BT A X TN A b« = b B =3, d+l It AdS FFZ2I2 BT 2 RE D d-1
/km:ﬂffliﬁﬂﬁ@ﬁ** (LW WD AL - @l AK 2] OFE RN & e o> T, BT HFHRIR O FIEL
W& 2 V72 AdS/CFT IZRE3 2 0FE D B A AT TV T, AdS/CFT ORREIF DM I3 L TR
BREFERPVEFEZCE, 2B TNVA N s R E—TB&FHETOLIZ U F TV A N
FIFIREE D “H UK L CRIDETH L8, ETIE, BIZIILD, IVIEWI T AD= 2T
VA MRIEE L AS R d-1 RGTHEHRTE & DBIRDSH~ SN T D, 245 OfERIT AdS FFZ273 CFT O
TG TNA PBRAEENTND ZE AR LTS, ®IZ, d-1 SooEliEIcRSd, d Roo
7 ORI R L | MY 4 v U —IE R EOBFIFRAIRE L OB BRSO TND
[4,5], 2T, AMELFHILTIL, AdS/CFT | %Lfﬁm_ﬁﬁbtﬁ B ESEROBEN D=
YTV A MR &R 2 MR D, £ O%, BIOBLE T, AdS (BT D RMAIFH R L CFT 12k
J DB IEWRA R BEOBRIC OV TR T 5,

Z 2 ETIE ADS/CFT IZH1T 2 B FIEMAREICHT 2FEEL 52 505, OISO BMAEHE & LT,
TR TN AL S e b E =N AAS/CFT DF A F X7 R~ ETRIZTHRENIOWTE R
Wy FHICBMEBRREOREHITH L 7 = FIZONWTE R D, AdS/CFT IZBWTD 7 = Fidk, 7T v 7
RV 2RI T D DT, BEREWRAZ RO, AMELFHRILOEY-TIEL, FICFAO LR
T 56, TJOFRERIZONTIRRTZ, AN TWD ZOORZHAE L TR Z 522520 JH
e s = FBlOoT 2o T A b s 2 b E—OR R ORDEN T, T E THRRRIN
HThoTen, [6]THAIT, A BB > TV LREZRFTARICEIV BET & W O Rl — > F 212 %
LT, MAOSTDEIDOF AT I 7 A% BRI L T2 T, =27 A b
T ha B ORI EOIR D TR B G 2 7o, B2, [T] T, =20 RPTiE & [FRZ 5
ABHEWV) “HFFTI 2 FERETDENOLA T I AT, = F o TNVA -2 bR
E—ZHWT, £ ZIKHOENHEER R TE 2 2 xR/,
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Fast Radio Burst MHEIZR ST HEFE~ D B K[ FRIFHIE
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Abstract Fast Radio Bursts (FRBs) are millisecond radio bursts that originate from as-yet-unidentified
extragalactic sources. They are similar to pulses of Galactic radio pulsars, but the luminosity is of order
one billion times larger than typical giant pulses. We study various effects on radiation of FRBs, including
back reaction of radiation and effects of surrounding plasma. We find some constraints on parameters of
FRBs.
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Fast Radio Burst (FRB) L IE|ZN 5. 2007 4EIZ Lorimer HIZ L » THRE X7 GHz O BIREENH
% [1], FRB OAF 513 ORI 25 X U FPREEE L IERICHN 2 E DRI CTH 0 | BIECIIBIHI S
% dispersion measure XK EWVZ &0, —HDA Ny N TREERI D EEES N2 L Enn ., $1IHR
ANBREEL TETWVDEIHEDEEZ LN TS, LLARRE, ZOMEHEMECEEZ SIxnWE 7215
DEFEFTHY ., ZHTHREOFEYIHIZB T A2 RKERBEBEOO LS Lo TND,

FRB D ittt % 5 2 5 L CEHBELREWRLZFFOMHEHEL LT, MERET,E W) HLORHY . FRB O
LA I R 1 IR R 2@V ME (kT ~ 1032eV) 2R3 2 ERMBNTND, T DX 5 2@V R
EIXFRB O N a2t —L > FTRITFIUIR LRV EE2RLTEY ., 2 —0 L R 7a & L XE
P TH 5, —H T, FRB @ Luminosity (Z/ULH—X 0 H AR 9 r ¥ FRERES S AEL O TE
D, 2P — L ERTIEFRIEHTRNLT—DHRTH D,

AR TIEET, ab—L > MO L LT, 2237 NREORNRBESGIZI » TEEO M ERL
+@ “bunch” ZEEN ST ZEZ 3, Al bunch TV EFEEN D2 L DOD L E 2 —%21To72[2],
Z D& X OB BRI O BEITRORIC L > TRE Y Y 72 i SRICxT LC FRB O JE R
~GHz 2455 Z LIFAHETH D, Fo, ZOEFTNANLELILS Luminosity 13, #E)7/2/8T 2 & —Zxf
LC., BIHINSREBIFLTWSD FRB @ Luminosity Z - TE 5209 Z L1 [2,3]Ik >~ TRE LTV
Do

FRB O EE L LTI DX H RETNVENE LIz LT, RIFFETIIHET D back reaction KUY,
bunch NORIF- AU MZ Coulomb KT HZ LICL D, a2t — L U A~DREEIZONTDEmEIT o712,
—WRIZZHORL R a e — L MIBHZIT O %EICE, T mxrX¥—nab— L Mlh ¢
WIGAIZHEARTREL 25720, KR X —%2 K5, T2bbmARMNIEFICEL 25 2
EAREND, T2 THEIRFRIIHAE D back reaction WNEEEEE RITTH A LA —LIZH o TND
728, ab—L > M D back reaction jZ bunch ® b — L o AT L CEMF TX W EL H7-5
L. ZOMERY —AD/RT A2 =Tk LTHEWEIREZ 52 5006 LR E WS T ERbolz,

Flo, a7 FEOEVIZIET I T T A BFELTNAT2HIZ, bunch IZL b3k —L 2 Mk
X7 I XA~ BEZ T T 67, AT R2IIZBWTEZ LN TV T 7 X< EhRIC
OWTCHELLSHIY FTIF72Z Sl2A T, hivo RU 7 MNEINZ LD %hHES° Razin effect EFEEILD T
T AR EIZONWTOREMREITV, B O/RT A X — 2k L TED X D RlRAE LD 0 E BE
L7, BB, 26D back reaction R 7T A= b DOEEr e A FE—RIZH V., ED X HIT/3T R
KR B E B LT,
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Abstract Multi-line time-domain interferometry (TDI) of Mdssbauer gamma rays allows us to measure
microscopic atomic dynamics. We developed a new multi-line TDI system using circular dichroism of
nuclear excitation phenomenon. The performance of the new system was found to be two times higher
compared with the conventional TDI.
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TG 72 E R X BT LY Fe JR# & bk U, B OBICRITT TR e %2 & - T
S AL D PHRE (4. TneV) D 14keV H o~ fREREHIIA L, LA U —BELS N U~ BO= 2L X —IiF
DILNY Z D EELREHR D53 1041 A 2 70 & OBERY 723E B OB A & — 2D\ T DG H %
BHZENTED, ZOX D 72 FERIETERMERGELIE &M, A~nm OREEOFEFIREEZ ns~us O
R AT — LV CIRETCEAREZ=—TREDT, HITARY 7 h~F =72 EOWZRICK LIRS VWD
TS, Z OYEBPEREL Z IR fR] BRI CF T O R SRR T IEHE Tl 3B 6 OBGELT o~ 2 ST
VR THEE T, BELN Y AR AL bV ETHARD 2 & T, TR X —REIE TRAME LY Y
ZHIET DI GEPRICHET D2 ENTEH[1], ZNE TAMZEETIE, BEOBEDOBEEA T
~ WA RIS O CHRERISEIR TR 2T A~ L TF I A L iER E 2R L., KEHIEOLRN L%
FEHLTWA[2], LML, X0EREREDCTDICIZES SR 5EDROM XKD SN TWD, K
W22 CI%, BEEMEE T EHEDNER R A M ESE D 2 L2 E LT, JRAEERZICBITAH
AR U7 UGB SE T HE A B L2 DO FIEER AT o712, ZOTHETIE. 2hETo
FIELEE72 0 | NGO I MK/ % BT D% " Fe JRF A% IZEIIN L Tl E Chbid
T 52 & T, EEhEBRSICH T aVENRBL LR I A & Bre DRIy DA 2~ SR i S
H5MEEVH LTS Fig. 1), 20L&, 200 THHT L ~BAERD T2 OJF AR SOPATICHE
LaENTBHE, HOFEDOSRE T CIRRIERENR LT 2 2 ENTRISITZ, ZOH LWRIEEIH
L EFEERZITV, Z OPERED M 24T - 7=,

FEER T RIS iR SPring-8 O HLIBEEL Y — A F 1 > (BLOIXU) IZ TYT o7z, AF LT HZ VT
VA AEENE SR, BIRTOED FHOMEMEE L A T 7 A2 ET D570, S E OB &
Z FFORGELA I B W CHEMEBGELIAE 21T > 7o, B DT AT ML% Fig. 2 1T d, A7 LT
RIS TRl SN T o~ TR L 0 RE LN T X, Z Ofk REMMEEOfEFRRE & LT, BE
EORERE 3 27 2 M) 100 ns OFEFIRFHZG2 2 ENTEZ, ZOZ &b, RIFRIZED
ZOFGFROEFNRD L= EZBND, SLMRDBEEICKE Y, FFITnekoRERICHT
FREEDREREEE N I 5 Z L WNEIFTE T, £ 2D X 5 RIEREE M EOBER ORI & L2 61T 72,

Magnetic 10° FF | | | | | T
: = . imental data| |
e field s o = Bipimtlits
I o i
. Magneymx APD 3 10 |
SPring-8 o g detector L ]
. 0 = |
X-ray 10' Bt | | |
e Sample 0 50 100 150 200 250 300
] Time (ns)
Fig. 1. Schematic picture of the experimental setup. Fig. 2. Example of TDI time spectrum.
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Abstract We study dynamics of string axion around Kerr black hole in weakly non-linear regime
without using non-relativistic approximation. We find that axion could become a quasi-stationary
state after sufficiently long time.
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MG ZIET 2 L. 4 RITCDOMFITIZ 7 7 o F v (BT IZEED310710 ~ 10730 VL)
ML IABNS, Z0kH s+ Y FlFAxiverse L EEN, 2 2 CHNE 77> 4 v 2Kk
VIR - FHWNZBEROBINIC L OBEL X9 EwikAaBH 3(1], 2T, 25D )
L7y 7 R—)VEBENBEEZRCODEEZ S,

FERT 277y 7=V ET IS AVDREHE25E, Xvn—2 00 &SRO BB 12
X0, 7O A VBT I I BR—ADRLIRANTX =% EHR, LrL, TZVAVICEEDNDH
200 FNX—=%B|ERCTT 7 A VIFEREFTICHE TS EIETET, 779y 75—
ICHEENE, COEHIICLT, 799 7F—NDRAVICETILAVDEREL S, DT
SHAVEDHFEIRID, FFEOERNBEBEL 7 7y 7 — VDA U ER 7 vy bk k{E
O EL 2 Lo BRI ERRIIN, ZNS0BHlick ) 773 A v 2 RIEBTE 5(2],

TOUFVERRERGT R E, KBTI A OHCHEERIC X 2 IEEIEED BT I 7%
D, BREKICIZEHCHAEERICX D 770 A v ERFHET2 EEZSNTV S, ZOHHEEIZ
K= 77 EMEN, BRNEENNBEPHEGE SN TnE, F=X/ 7 7Iic Xk 2EIHIX.
RN R DU TRE Z o 725 E X B ATRE T H B (3],

L Lads, SR X 5, F=ZX TPl 57%0DI2E7 7 >4 VERTTICE
LIESEE DS i ko ez s 2 iFud ke o v, HOMHAERICIZEZ RE I ¥ 3 DA
b, 7O VORI L2773 AV EORELZHET 2R bE&ENS, 200, ACMH
HERIC X 2EDOHEFEIIT BT, 7734 VERHTIRIBOREVWE ZAETRETE
L2REAHTH L, FrC, 773 A VERZRTDL L0 RIEIEHINZIVEZ A0 64
Iz eEZoN506, ERBEDHOESIC, F—X /0 7BEL3LA5FTT 724
VERKETES), EWwH I EZHASHITL I,

Z 20, AWFETIE, FERIBERHWBAEICB TR TS A VEDIL F I 2 A%, HWEHT
BRBEDTHNT, ZOFER, 774 VBT EREPHD A ) HEEHIRBICE LS X,
BRIRZACRE LW EWRB I N, $/o. 779 78—V DAEYDalM =0.99DLEICDH
DL UARBERTISAVDNRIAY =2 HWTEIET % L, EEFIREBIELSBIC7 7
A VERBLT T IRV OBURIEDEREEZ RO I g o T,
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Abstract To clarify origins of gamma rays emitted from one of the “PeVatron” candidates, named
Boomerang, | have analyzed gamma-ray data observed with an unprecedented angular resolution and
radio data. The origin of gamma rays higher than 10 TeV is most likely a proton acceleration in a
supernova remnant.
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KOJNETRNITIE 3 PeV (= 3X10% eV) FLE £ THEHMETE2IET DL RKIK LI, B3 bte
V) WEETDHEBZ LN TWARRERLTH D, v BIIWERL T & e 0 BRIBS OREEZZ T 720
T2 O I D RFEN ATRETH D, - T, BN b ORI, IE S 75128 RIS AT hE
L= M A LE2E LB IR SN D 70 PRIF ORI SN D v MEBIIT D Z ENELT
b, 2L, yRTEFICELD a7 N UOBELBRIC L > THAERIN ST, TR FT—AS
RV DIERO I THGHEIR 2 W35 2 & 3LV AS, BRI o 3 IR & 7 v BT A
BEREIARTET D720,y BB & 1 2 5 B 55 AR D ZEBIRIAR BE 2 B © 22 C & AUE BRI O Wi 8 723 AT RE
(272 %, BUR, 10 TeV UL EO#H CEEE 2355 HAWC, B XN Milagro EBRIC X 2 v BEHIC XV |
B8 b i IR 40 RIKITL Bonvo TWAN, y BB O B REE (10 TeV (T TH 1
FE) I3 I AL A & OB Z R D DIZ+53 Tl | DL TSR IR A BrE T X T[] [2],

KIFFE Tl BN b B D 1 D128 5415 Boomerang fEikIZEH Lz, Z OEEIZIL, R
B 0.2 FELL BEIZIRN S T2 @B N ADIFAENRIR I TEY [3], BHEIEO v 2 B T D54
DL 72%, UL, 0.1 E LD EWAESMREETO v BB W2 & RIRICARET 5 @5
HAZEFFETETELT, HADOERBPIANY ZEEINIFHMITE TV Z &b,y fR U ERIX
KFHCTH -7, Fo, MMOBHRBBOBIIN G, A AR BRI CIIBESHEIENE Z 0 B0
BAENETHZ LT, 1 TeV T T ALY FREE-2 X0 22 5 EEN S LT [4],
P> T, 1 TeV LA F OHHE T O EBEBIN B EROMIAICEE ey M2 525 B2 b5,

ZIZT, 0.1 EXVENT-AESMREESL 100 GeV BEO =RV X—BEZ FRIRFICER T 5 v R Exdi
MAGIC ZHWTHEIHI L7z, ZALE TThROIHMAR vy BB OZEM B NG, 2 DSOS E—2 %26 Ol
ERFID TSR o, FIH 2 ODFERD T R — 227 VTR 5 5Bfeia Fr o5
BUTHED Z Mo T, Fio, FATAZE3] THELN TV IRIC BT 5 v BRI, 2 fHIK O v fRik
EDORLAEDETMPATELZ NN oT, EHIC, MBEN AL NL—ATE HERBERT —% D
AT 24TV, oy BB O 22RO L Hled 5 Z & T, 2 D0 v S EOWN., 1 SO fEE T
BT AL OB Z IO THLMNITDH 2 ENTET,

VBB EE T ADMEAE LR WU I N D O y U A7 MW EFEIFE TS 2N TE -, —
. B A L OZERIFIFEB N B 2R 5T O v BRAG IR, Boomerang B AIKIT I 1T 510 TeVLL
EOy BB OERST THDEEZ DIV, S HIT, v BB DZER A0 O = )L — (K7 & BTG
KK G, BEERYE CMESNEGFRECTH S LR TE, 4%, LVEN-AESRELE-
y BRELESEFHECTAN 2 T & UL, AWIE TIT o =T FIE 2 DB 7-~8 b 1 RIS # IS T& 5
KO0 | B2 RN FIE KR DI R, « SR NF AR OMBAN IR SN D,
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Abstract The NINJA experiment aims to precisely measure neutrino-water interaction using emulsion,
which is one of the major sources of systematic uncertainty in the T2K experiment. This thesis focuses on

the development, the construction, and the operation of the new scintillator tracker used in the NINJA
experiment.
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T2K EBii% J-PARC IEZR CTAM LIz==2— MY J B — A& ApUSEZ ORTER S, BXL0295
km BEN-BRERHIA— =D IA DT THHT 52 T=a— N JIREBIOBENEZ 175 &
= — N JIREIEBRTH S, BUE, T2K ERIZK T 2 RMBZEOREX RER L 72> TWVDHDMN
Za— kU ERTEEDRIGOREETH Y, FIRTENOEEOE T =a— ) JBIET 5
2p2h UG- E 72> T d. 2p2h S DOFRIE TITGEB & O 723 H TL< 223, BUEORTER
HEETdh D ND280 TIINESMEREN 143 TR Z DX I RBFITIF L A LBHITE /2. 2D,
2p2h i DFESRCHGGE T M R E R AREENFE > TV D.

ZOMEERRT 272012 J-PARC 1ZBWT, JEAERE A== — U /KIS RE IR
Th D NINJA EBRPHEITL TS, JRPEHRIIY 7 7 a v &) BRI 2N E e 2 FFo i
, ND280 TII#EMTX e 572 200 MeV/c BREDIGEB & T b2 5 Z LN AEETH 5.

JRFAZ R XN T AL S R RE & R D — 7 CRERI D ffRE 2 FF 7237, FEBRHP OTRMBER I Lz T —
B e — RN T DR D, FDT2, FiD I a—4 U Hites & BRI~ v T 7217k 5 &
T 5 &, RN ORBMERMD 0(104) RFEIZHRD vy F U ITRTEXRN. v~ v F U IRTERTh
X =2 —F U OEBOBFERIIE O NN, WERRETEE L. NINJA EBRTIEI 2 —4 U Re
L VENINE SRR EREERE ST N7 v — %2 RICEET 52 & T2 ORME%E iR T 5.
2019 £ 11 Ao OWELT NIB W TCIEREENFIRIZ D 4 kg 5 Thkg ~E K& eoT-7
D, TAUHE-STImx1m 289 KO N7 v W —%HBETLHILER D T-.

ZFZTH &L, Figuire 1 DX HIICT TAF v 7 v F L —F D=2 MAICEREDOETHI-T
PTA DT —%FE L., Y FL—2Ot vy MERIINMATIHEE v MER G FEBAIICIE T
HZET, T pVEE 248 [T Z O DOERINHNEDFRGE 4 mm 2 EERT 2 PIEEZBEL, &
Ral—varyEHAWTEELE., £, EHEICBELTCIOX YR N T v h—%2RfEL
(Fiigure 2), i ECTOFHBEEZ AW IMRET MO, BIERHEER—IZA VA b=V E2ITo 7.
NINJA ZEBRIE 2019 D 11 Ao L% 3 » AMOWE T 217\, BUEITENT OYEH M T T
W5,

AL T, 2O N7 v —OREIZOWTHET S, N7 v —0TF A o ORE, BE AR
N—VEWE T o E T T2 72, WERIE L WITL TR
a—F URtHER & ORI~ v F o 7 EITo 7.

—-—-—-&-&-——-—-—i

Ficure 2: The scintillator tracker

Figure 1: Design of the new scintillator tracker
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Abstract | analyzed the data on the gamma-ray flare of the active galactic nuclei S5 0716+714 observed
in 2017 with the MAGIC telescope, and an intra-night activity was seen for the first time for this source.
© 2020 Department of Physics, Kyoto University

IHERIEZ X FH CR D BT RN =72 KIEO—D2Th | KIFMIZIHEELRRETHD, LL
FE LWDBE OB B 70 ORI SN TV en 2 & S 20, IRENERTEE OMFZEIZI W T, i ik o
BT RAFX—IRREN KM SN D BE TRV FT—H o~ TOBINIIEEICEETHILIN, 7L T &M
X 5 Z2RA e R LIS OBIRNTEE L < . BT — #1132 < vy,

ISEMRIIEZ O FIZIE, FLT7 Ty 7=V y hEMEND 7T A<t e MG RIES T2
ORHY[1], Y= E2OITM LUWIREZE 23 2B RN A 6D, Z O ML) LY
= v NNOEBREOERICL DO (NHERIEET V) LB X O TEA[2], FEAER) 72 N EE
ETIVTIEHBHAN TE 2 WIE E WA REESNEE TR L —H o~ B TSNS L)1tk
7203]e LLZ D& ) iV REEENII S A — A Th Y, BUTEEECBEIT 51T, 71
TN & ITEORKTHL Z L, BRIEORENRETHDH Z &&&ﬁ*#ﬂ%bﬁfﬂi%b

VW EDT=DOEB LGS SN TE LT, B NA T 2D 70 W R IRWFIE D T2 DI I 72 H8UH] -
fENT DB T o T2,

AWFZETIL 2017 AT X 72 S5 0716+714 O 7 L T7IZEH Lz, S5 07164714 1TAVWEREH TOWH L
VN TR AR B DS R O TR ENERITEZE C, R RV X— T <O LT TITmEIN TR
[4][5], BUHREEEHNTIAEETLMEZ DN TV oTn, £z 2015 FFO 7 L 7B Z T2 L7217
2 TlE, W EREE T V2 Rife s Lo, IREHREMO > 7 v ke Uiy & EEER o> > 7 a
fa AL 7 R UBELOHBES TR AT MV ERERICHEBT 5 Z Ll T o7z (5],

AWFFETIL 2017 4 12 3 28 H-29 HIZKE & 72 S5 07164714 OH L~ 7 LT O, BETR/ILF—
H o< ERILE MAGIC OBLT —Z 2t L., ZORIKE LTHIDT 1 BUNOFEWERE R 7 —/L T
DL RE AR Z B LT, S BIZ ZNEREICRNT LIRSS, 5 156 43 CHRED 2 51272 23 WO i
SREEZSEN DN S5 07164714 IZbdho7e Z L&A LTz, 2D X 57 1 HEUNOEWKEHE A 77— L T Okt
ﬁfﬁ@%%abt . SORETIIOTHOZETHD, TIUTTATHFE TOMETE L VK 1/100 LA

Eﬂ#%@%%f%ot:&%%%ﬁéo
égmxﬁ%fﬁ\ﬁﬁ%mﬁwéﬂkQLNO%v@&mmMT@?—&%%ﬁb\%meT&
MAGIC DFEMTHE R Z B DT A7 M, FERI Rt N o 7o EE N R 66 Z & 25 A L
Too ZHUXATHIZE CTH D 2015 7 LT OFE CNEEREET LV ERRE Lizv v ra bhry - &
vrubor AR aryZ FOoBEOBE AT PANL TR TS EEU LEEETHDI L E
el L7z,
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Abstract We have been developing X-ray SOI pixel sensors, “XRPIX”, for X-ray astronomy. We apply
“mesh experiments” in order to examine the response of the devices at the subpixel level. We find the
spectral line profiles are skewed with low energy tails and the line peaks shift near the pixel boundaries.
© 2020 Department of Physics, Kyoto University
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Fig. 1. X-ray spectra of Fe-K «, plotted in linear
scale (red) and log scale (blue).
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Abstract We develop a non-steady one-dimensional disk model considering the effect of mass supply
from the surrounding envelope onto the disk in the situation of first star formation. We find that the disk
is unstable due to the infall from the envelope and that rotation of the cloud stabilizes the disk.
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Abstract The ATLAS muon trigger system in the Barrel region will be upgraded to cope with the higher
luminosity in HL-LHC. We have developed a new trigger algorithm using information from a new RPC
detector which will be installed in HL-LHC. The design of the new system and performance are
presented.
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Abstract Super FGD is a new-type neutrino detector made of two million scintillator cubes. It is being
developed to reduce systematic errors in the T2K experiment. There are challenges in the signal readout.
This thesis discusses the development and performance test of the readout system with prototype and
evaluation with simulation.
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Abstract We study the dynamics of entanglement entropy (EE) for excited states in 1+1 dimensional
conformal field theory (CFT) which are created by instantaneous splitting local quenches at one or two
different points. Especially, we interpret the dynamics of EE in holographic CFT by dual gravity picture.
© 2020 Department of Physics, Kyoto University
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Abstract. We have developed a plastic scintillator barrel (PSB) for spectroscopy of 7’-mesic nuclei. The
PSB will be installed in the WASA central detector and is required of time resolution of 100 ps (¢) and
high-rate capability. We constructed and tested a prototype and found that the performance matches the
requirement.
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Abstract To increase the beam power of the T2K experiment, the diagnosis of the beam is essential. We
installed thel6-electrodes monitors at J-PARC MR to measure the injection mismatches about Twiss
parameters between MR and 3-50 BT. The emittances and the Twiss mismatches were successfully
measured. The 16-electrodes monitors is planned to be used to adjust the parameters in 3-50 BT.
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Fig. 1 The setup of 16- electrodes monitors in Main Ring
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Abstract It is suggested that the triple alpha reaction is enhanced by the particle-induced deexcitation of
12C(0%) in high-density environments around p = 10°g/cm®. However, the cross section of the
12C(n,n")*2C(03) reaction must be measured to calculate the enhancements. We examined the feasibility
of an experiment to measure the cross section with the MAIKo TPC.

© 2020 Department of Physics, Kyoto University
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MeV) IRHE (Hoyle REE)VA R 25, KF-DONIRIEITI D Dok F-IZHAET 203, Fillyft 2 i LT
b a3 52 LT, BELEVPCHE T ERD, NI TAT AT 7 KSFPCL Y BEWEEEAKT 572
DOFAKIETHY | FHITHEARIZBW TR b BERTFEISOOED>THL, LL, p=
10° g/cm® X 5 7 @A LR T ClE, yAREEICN A, MLk & OIEFMEBELIC L 2 Bk 238 L k
UTNTNT 7 KR wBIEET 5 Z ERER STV d (1], FrchEFxEmE2 b3 77—
NONREZ T 720D, B ZEET 2R DBRENEZZ LN TN D,

LIS O SOGZR D FHRIZIL, 2CAHPET & OBGELIZ X 0 12C(05) ~hiE - 2 WrEfa s Mgt L 7 5,
FRIZ, ODIRBEA~DIE X85 Z E R TX TR VX —OBER T (B, = 8.30 MeV) (Z351F 5 b
FENEE L 72D, LML, Eup =830MeV FICB T Hgs. — 05 REOW EFHIIHIE STV
WV, T, aEHFETE— 22 AT L. (030 B L 723 0D R L ¥ —a
K2 HET D2 LT, AEETOREZE Les. — 0F IRBEERISOWHfE 2 ET 5 Z & Z5Hl L
TWb, ZOEDIZIE, 320kl 12T X CTHET 2720 DOKRE2NEAEZED, KR F—akl 1
NI T2 2 L O TE MG N ML 725, T OFERZN 7T KR HEHIZMAIKo TPC [2] 73
b5,

MAIKo TPC TlE, RH#D H A H A @il L 72 dahi - OB B & LTRSS s, Miba$ <
DIRBFOE & L o HRfFERL DT 3L X — L IEE B A RET D720, BighSaki + ORI Z E L
SHIHTHZ EDRMEL 7D, MAIKo TPC TR S 412 HEBF O 53 fREED R H T A DFEFAIC L » TR &E
X EbD, I T, EOXIBEATANAEIZE L TWDD0, £ OREOKHIRIT 20>, 05IRkE
Z RN D DI A3 IR 3 FRRE DN R T & 2 & BLFERY 120
PR FEBREA HE L CHRETT 2 LER D D, 9.84 MV o+

ARFFETIE, MAIKo TPC CHW SR 2D Gkl% 2 ®Be(gs.) +a
EHORIN L, affie AV CHRERR 21T o7, £, 04MeV 3y \\

3 X o

ZNH O T AZHONT, ik OEGELTR2CE T M T

A3 Dk TIZHIET 5 4~y FOfifes . o3 0O MeV 0 737MeV 727 MeV
L—y g illoCTAERLE, &6, Y alb—v

g CARM U BRI U CTHEIT 21TV, FiHEheR, 444 MeV T

TRVF—fRbe, AESREZMLZ, ¥ Iab
— ¥ 3 X BHREORER. 100 hPa @ iso-C4Hio (1) +
Hy (9) ZMH A AR, FHEH O FEER %2 2177
D DIZ+53 7 tizh= s L O Co il =k L X — 43 i esToT
HEZRBI T Z LBEE ST,

<« triple alpha reaction
—— 7 decay

Fig. 1. Schematic diagram of

the triple alpha reaction.
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Abstract In the calorimeter trigger system of LHC-ATLAS, events are selected based on clustering of
the minimum calorimeter unit ("cells"). A new correction for the cell energy is implemented in 2018 for
offline analysis. We present our implementation of the same correction on the trigger part, and its
expected performance.
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NTWADFRL T ORRAEZ BfE L T\ 5,
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DOWMEZITV, By VAR FE2FER Lz, £7-. 2015 15 2018 £ TO Run—-2 #MIZBWTELD
HITRNF— 13 TeV THIEZEIT-TZ, BUIEIZINGDOT — X AW BnED b Tnsd, Fi,
2021 2B O Run-3 (ZAIJ TRRMHERDT » 77 L— REHED TV 5,
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[REDARFIBETH D, D78, ATLAS TREHFIBEN—RT =7 N H—LBEY 7 o277 N T—0
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X912, Run—2 OBFICBWTA T ITA LV EDRALDRREL > TWNWDHIEERRLLE, ZiA 7T
AV TOBENLZRVX—FFERICE LT, BT XL V=XV —DHENEAINTDTH
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— X N B = MERAT B REFRN CUE R fRER L O & F 2 REEITV, HEREOFMEETT > 72,
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Fig. 1. The transverse energy resolution for trigger topo-clusters
with respect to offline topo-clusters in Run-2.
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Abstract We investigated properties of accretion disk and material ejected dynamically in the merger of
low-mass black hole-neutron star binaries by three-dimentional general relativistic simulation. We
focused on the dependence of accretion disk mass and ejecta mass on the mass ratio of the binary and
equation of state.
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2015 4, Advanced LIGO M#E 75w 7 R — IV 2 kiH & § 5 B OMB BRI U~ [1], FHIiZ
2017 4E, EHEA XY K GW170817 I /(2] TOEHEA RNV MR, BREIKRICE DY
a— MA VRS —Z F GRB170817A %31/ /N/v 71 /N AT 2017gfo @M 1717~ [3],
fRIFOFER, ZDA XY MIERFHETFEOEERZRIFELT2EDELEZXLNT WD, BIIEIZEINK
MR DR A EIZ PR, A RV NOMRBEDSEINL TWd, B2, 75w 7 R—)b - itk 5
BT = Ve T ENL R EE)DERZRIEOHEME L T2EIDBEREINTND, UL
U, IRIEE R RIKZHEETDIZIEES TOVEVA XY RWEOVDOREIRTH S,

0T DB IS RAROBH 258 U CIRIFEOME 2529 % 72121, BEmMIZROIRS
ENEHET L2 ERBEATHD, UL, /EROT Ty 7HR—)b - 7 EEEDSEKIZ DN T O
X, TV IR—IVDEENL KGEEY, TNEVEREIVEDIZEHLAZEDNRETHD[4], 7
Zw 7= & itk B OB &P EEE G E IR U2 fliE A 20 [5], 24k, X SR Gl X
N=T o9 R—IDERERN20 KGEENS 5 KGEEMEETHY, 4 XBGEEZ FH2 X5 2EHR
ERHOT IV IR=INVOEFLEEOFVHEHEINTORNZ IZEDZEDTHD, UL»L. b6 3K
BHREEEODEREEZR DIV /N NRIKROFHELZRBTLEIFEANY MEREINTES Y, FIEO i
RO D 72 ORI RSO B BN E E > TV D,

ZI T, AETIHMEER T 7Y 75— - i+ EEEDOSEKRIZ OV TEHEMN®RY I 2L —Y 3
VEFETUR, ZIT, Iy 7R —IVOEEIX 4, 3.5, 3. 2.5, 2 KFFEEO 5, hEFEOEEIX
1.35 kKB a0 1 @, hiETEOREARERNE 3EE, RHMICZ (I TYIal —Y 3 v EfFuo,
ROWED EEN DO B HKIEVE L REE /R RKIEMEZ S T Uz, BT, EREE T e RAKD B O 7] 75
WZDBRMNDE, GEREDOT IV 7 R—IVEV IR INDEEMBEOBER Y. ZNOIERME 2 B X
NEZYWEOEEIZIFEH U2, ZOMRER, EEDEEI(Q=77 v 7 x—IVoE&/METFEDERE)NH S
XY NIVIGEIEREMIBOERIZ Q IIKFETIRIFEL AR 2, BEREARS Q DEIXHMEF
BEOREBARKMKFET D2 2007, /2. ZNOHHINIYEOEEILQ MWNI R DIZHE
STINILKBDZEVHIIREMERH D Z WD o2, BAEDIKIEVEIZARFE TR O THLNMIE -2
DTHd, MAT., BRHRIZBI2HEFEOMEYEDEE % L —Y —hi 72 HWTHTL .
Lagrange (722 V2SI Uz, Wi ML 21 & D) B EIEDS S 2V, WIWREINE X %
Z CHREMBOEPYE ORI 2 Z L 2 RET IRERENE LN/,
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Abstract A new active fiber target (AFT) is developed for the J-PARC E70 aiming for a E hypernuclei
spectroscopy via (K, K") reaction. AFT will realize good energy resolution of 2 MeVewnwm. By using a
prototype, we have carried out a test beam experiment at Tohoku, ELPH.
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u, d 74— 27 THER SO FIZX L, EIUHIZIRWV TR s 7 4 — 7 R ER IR ORI 1% /A
NrrENnd, BN e OfIc@< N A UMBEEEHOBEML, ZNETEIL, ALY
FABETHS = -1 ODRTHDHA () "AN—ENPDHELNLEREFFELZELITHEEINTE TN D,
ZHUTIE, ORI E U CEA S LT R AR HUE R A T L — N —SU(3) IZRER T 5 T & CHEiRAE
WOHENTET=, — 5 S =-2 OFRTHE, BHIOXTIVANANR—EFER L ENA N~ 2 R~
THELBNAON TNDRRE & EERFEFRIIMD TZ L, ANV A4 WA EVER OB O R et 0 Ff
OREXRBRER 72> TWD, DD, ENAIN—FED
TFHREDOPRER DL RNIZENA N—EoNITa8% Lo T
W%, J-PARC E70 EBECIX, (K, K) % HW =K
BHEIEICL D ENA N—EORBE S AL T\ D,
FERIIRME K —2LZ2AFT %5 J-PARC K1.8 B —AF
A NTTATO Bk LTz m o RRERE A XY hre A — &
S-2S ABEES S Z L2 LV ERE - BRI L — i
REOWEZFEBTDH, ZNDITNA, 77747774
IN—FEH) (AFT) ZEATHZ Licky (Fig. 1) | HE
IR A X B A RER EA BT, Fig.1 Active Fiber Target (AFT)

AFT 1 3mm DY FL— a7 7 A NN—0kREh, 77
ANR—HFDORFEEER L LTHND, 77 A N—ZIARK E—L L
BEAXTALIICHEBEIN.xx yv 1y e LA 9By -
900 ANBRLEINVF T 7 AN—EHNTHDH, YorFlb—ai
X7 7 A A=W HEeA L, BT v /403 1800ch 12 B 5,
AFT #BATHZ LK, o TFLb—rar 77y R3—0%NE
NS KR OEM R COZ RN X—HEE A X b T LI EEEH
ETHIENAREE D, TORR. =T —fiFHE 2MeVpmw T
OWPENFEHTE D, BATHENIDNS, 77 A4 =1 Kby D=
FIV X —3fRAEIL J-PARC E70 F2BR CEIR X5 AB/E < 10%% i 7=
TZENRINTWND,

A7 TliL, E70 EBRCTHWAEED 1/3 12h-5 3By MMrEx
AEL (Fig.2) . HIEKRFE LB % — (ELPH) 12T
800MeV/c DIGEFE—L&E W=~V TF 7 7 A N—MieilBi 217
S72e AFT DT 7 A4 N—~DGE T D ANFE - AEZHIET S
72, AFT OFIZIZ Imm 80D 7 7 A 73— 5 72 DR 1R R Hgs &
i LTz, Y FL—va VRNE LRI ASRLALE - £
EARIFERS 7 7 A N—TL DXL D&, 7o, 77 A /N—FIHIT \ :
FEEE . NLE S RRE 7 & OFEMEEIC DWW THE T 5, Fig.2 AFT prototype
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Abstract We focus on the large N method to study non-perturbative aspects of quantum field theory. We
investigate the possibility that the electroweak scale is generated from Planck scale by dynamics of dark
matter. We also examine an irrelevant deformation, called “TT-deformation”, for a clue to quantum
gravity.
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7T A= VB ORI FERL TR R T DI RO T 5. Fh IR ERTR TR By O #iH
W CITBEE S, EIHAIEN « MO AR 2 ZREE R 2 L<HB L TnWD. L LIERY
BOFEEBITERY, T 7 A — )V EERHAT —VORIHRIIRE RBEENH L, £ L TH
NBREFLSN TRV E NS TEREEZ ZA TS, ZNHOMEETRL 77 7 A7 — /Lo
T 213G O &R OIFEBIAHOBMPERE TH L LB bND.

TN O OMBICIY M H2 Y, HoRFimOIHEHRIFT FIED 1 > ThH S large N FRRR
WZHEH L7z, large N ARFR & IXPNERTFRTE & L CON)RIFRESCU (NSRRI Z FFSBEER I LT, fiaE
BAENDE Y 72 _RERICKHFISERPON > 0oDMfREZ & 5 Z L 2ERT. ZOWEL & - 72 imIE—
RCHES TR L HBEVERZ1TD < & bW EZ BEICEHE TE 5 LV ) R Z FF2. T 1Z0(N)
vector model & FEIEIL D O(NYXFRMEZ ©OEA D 77— 084 Hvy, O EYE O dynamics IZ XL D &
BIAT—ININT T 7 R = h b BARICAE LD AIREMEOPRR, Q&' FEHEANHEWEIEOFRND & L
TOTTER DIt ZAT > 12

FTOICIRY AT, BIHA T — /VITEERRNC B T 2B &R T EFFOME—D/XT A =2 ThY, T
RTOFRLFDEHEBEORE I EZEDTNDN, TOERFITIRIERHTHS. FTxITEHA T —ILn7T7
VR B IEBEINC AR S D FREME AR D T2 DI, B E AT — VR v b A7 525 dynamical
(AR S LD B/ NBRORETR & U ClH IR 7, X Z B2 D 2 HA D T — A BLE L. Z O
BNZ I T large N FRBR O JF¥EIZ X D BRIART > v v )L 23R L TEZE 2 7= f55, Coleman-Weinberg
WAL —H DR T =GN L AR 2 @RI K > THIITIRY, By M7 bR
AT supress SNT-BEZEMRHMEA RS Z L&A L2, £ 2 ORI ZEAERRI O Higgs 5 &S S
5 Z & T Higgs HOE EIH & B2 HIRHE (B8 A 7 — /L) Z BT E 20T DN T H IRz, £ OfE R
INDEFHT LT A—ZPFIEL, LA ORWA T 7 =803 7037 A — & T3k TeV BRED
BEZFHOEEMEOGEME R VIELZ L BHEA L.

WIZOIZE Y FATE. TTEE[2, 311X 2 LD OBHFRD < ) ZHARAREREED—>THY, £D
WNENLT 7T o VT AN NF —EEBET Y VOITHIRE A5 2 Thx bbb, U4 [4]
IZ &K > TZOEBITE G % Jackiw-Teitelboim ) LA S &2 2 & & HHAICIFEMTH D 2 & 2R
I, LMo TTTAR S V- BGmO &I E 2 B CEEE FEHROFR 2155
NDREMEN 5. Fox 1 free O(N) vector model %/ NTTA L7 EEGwIZ OV C, large N MEBRIZ IS
7% 1-loop HEMERZFHE L, LOE T e L TOESME (D Z AFHEM R K ONMRREZER o FEiE
M) ZiR~To. ZORR, AMERICBINDEBEZ Y 22 LIEIARETHLZ L, L TET IV
F—DORFNAD VL aFib, REBZEROEEEESENLTWD ZE 2R A L. &6~ 3
AT R —HEET Y NADBAELILD D AT T —IZ Ko TER LIZERIZ, IREZEROEE
EVEDMRIZAN D T2 DI, BERE AR M PRI 2 RO BN B D 2 & Aikim L1z, 24D OfE
RITEHEROMINMEL RETHHDTH 5.
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Abstract The J-PARC E16 experiment aims to measure the vector meson spectra with dileptons. A
magnetic field plays an essential role in achieving good mass resolution. In this thesis, method and
result of the measurement of magnetic field, analysis of measured map, and its effect on the mass

resolution are described.
© 2020 Department of Physics, Kyoto University
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BAFAERTAZET, "X — A DRREL LS OE B2 EENE THIENTED, XX —HHF7
ORI CREL-EX X, AEEEITEZE PRI AN TUNSKRDIEN TRINDH, EBEDOFERBRT
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WEERHDHN, ZOEEIZHWDEEOBHE R I TA B X HHEIE CIX R T2 EnEELL BB Tl bE
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Abstract LEPS2 is a photon beam facility to serach for new exotic hadrons, ®*and A(1405). Before
starting experiment, gas properties of the central tracking detector was changed likely due to gas leakage.
In the article, drift velocity, position resolution and optimization of energy loss measurement under this
condition are described.
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TR R VERRERERIC AL E T 5 REVS O EERR SPring-8 [1]1238W T LEPS2 (Laser Electron Photon
experiment at SPring—-8) FEERNHED ST 5, LEPS2 EBRIZHA L —L T A 12T, 3~5 X 10°cps,
3 GeVDOR T RNF— y AREANCIRE L, HEMRKCEZRET H2FERTHY, X Z 74— Fn
YESNTWVD O DERBKR, AV Y F U HHERIE T o L rIREMED RIE STV D A (1405) O
T -5 HE LTS,
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Fig. 1. LEPS2 Solenoid Spectrometer Fig. 2. TPC operated at LEPS2

yp — KA (1405) KJSICEBITD K KON A (1405) DOFEAEESS, yn — KO FUNICBITS K K&
N O ORI KV AERSNDEN 7 20, KEELAICKE SN DR 122 THRIET 5729, 13134
TDONAKAZBINE2.2n ORI L ) 4 R bo A —4 (Fig 1.) Z&i L. SHHEsobRs
DTS,
AT S U= ki-1E Drift Chamber (DC) K& TN Forward Resistive Plate Chamber (FRPC) T
BT %, M7 S 7-HiER 71X Time Projection Chamber (TPC), Barrel RPC (BRPC), Aerogel
Cherenkov Counter (AC) M TN Barrel vy Counter THiH T 5, AHFSETIL TPC(Fig 2.) OIERERHE 217
of:o

TPC 1% 3 IRICHIZ A BBRL 7 DT A R T g T 5, RFERTOEMIZY > T, TPCIZIX OF
— K'sp DOAREEEIFRGEN 6 MeV/c? LT E W HERENER SN TWD, N &I T720OITIE, Fih
H Ly Rl ET150 pmy RU 7 FHETT700 wm OFLESFFREDER 415 (2], A5 fERE DR
FEBIL, KEBRICHLHVWSND 3 GeV y #E—2% CHy, HERKL Y Cu A IRE L TIT o7,

F— A BFUSERT], HAOHERZFERE L B 7 MEERENEAE L, EER TPC OF—% ZH5
ZEMMTE 2o T=, LML, AROMREZBIEL TORWIREETHL AL — NMIARETH L7280, K
U7 MEEENEBUVIRIET S LEPS2 SEBRIZEB W TEER SN AMERE A 72 L TV 2 0 iERR T A AIMEN & 5
EEZ, MRl AZIT 72, TPC ® RV 7 MEENEFERELD 0 BUVIRRETIXH 7228, L
&S FRAE DR B OV TPC 1231 D ki1 D = RV X — KO RTEO b 217> 72, Ki@3L T
1% TPC Offi&E, 3 GeV vy a2 SZBRO FEM K OMEREREAM O FE L fERIC OV TR R B,
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Abstract We have developed an intense terahertz wave source aiming at in-situ measurement of periodic
surface structures induced by terahertz waves on solid materials with high-spatiotemporal resolution. An
intense terahertz wave of 1.6 mJ was generated from a Lithium Niobate crystal induced with an intense
laser by tilted pulse front method.

© 2020 Department of Physics, Kyoto University

BRI L — P — 2 WIS L2 RIS, R EH~%0E nm OfIBOEMEES R IS, 0
HEERITI E 2 BRE ORFRICAE LD & S bl TV 5, B &L LIPSS (Laser Induced Periodic Surface
Structure) EFEIEN TRV R A B = X AFH LN STV, Z O FR % & Rp R 43 i L)
T5HZETAAN=ALRIDO TN 24572003, L—HF—I2 KD LIPSS [3H&E DM T d 2 7= 8 Al 1
W TIFBHARNETH D, —FHT T~V T LIPSS 2B LI 5BE . B Kum TBHINES
W5 ENPIFEND 2D, T T~ Y RICEERM L7 1 —7 L —%—"T LIPSS JEGEFE D = FF
MBI Z ATV, A I = X LD S R 720, O 711X LIPSS 2K AlHE C L — P —IZ 5222 [F]
HRTRE/REIRE DT T~ VLY ERMBETH Y . FTIINERE EIT 72, T T~V AT EN
B & Sid LiNDOs filifh & Wiz v 2mfdghk (Figl) Z8MA L. ®E{b~mi TRz /L ¥—
Ti:sapphire L —H%— (T8 L—H—) L RKBOFER (19X20X20mm O 7V X LH) ZFEH L7,

T T~V IRIIFERIERE S ORI L 0 AT D, F OB &M AT S R T E e 59,
TL—T 4TI E0 =P — SV AR ZHR S5 2 L TENEERT D, L—F— UL REE DX
VAN T D REE S & T 7~ OMFEENE L 2D X IBRMAEZRET HLERH D |
TVU—T 4 T ~OANFH, L X Ll OlE 2 0% LU Chaifb 21T 72, T L—HF — 3Lk R 810
nm, A L AN 35 fs, M0 UJEIREE 5 Hz, =R /LF— IR T 40 m), HEZEHT 500 md & CTfE
HT22nTEDL, ETRIPTT ITAVYVENREEEL, 7 7~V OB RHEIZ DOV T~
Too T TNV ADREREE & AT FALORE, THNLF—0 L—H—T )b—x > ZARAFHEH]
E & T ¥ —7 L—W— L RERAGERIE 21T > 72, LiNbOs ffidhid 2 flifEd v . £+ SLN (Elk
FHAK) . CLN (—Efhizstak) & FHEn 5, SLN 1T RAYE RS T CLN i3 ARA LA S . SLN X CLN
I LI ARBDE N E WS TR o 5, IERER AR DOEELZ REL 5720, AU A X
® SLN & CLN TT 7~ O N Z s Uiz, BAE LT 7~ ORI Y — 7 4 0.7
THz (B—7 K 430um) | =X —T L —H—40mJ {Z%f LC SLN T 119 pd, CLN T110u) &7 -
7o £72. XAT 4 T F ¥ —7 27UV 1 82 fs TSLN, 72fs TCLN 2B DT T~V YRR KL 72
ST WIZEZER CTHIFEZEEL, S HICET AT —D L —W—2FHTE 5 X 512 Lz, fEskiE SLN
EEHAL, 77~ VTR — O L — = L KT A JE LIRSS (Fig.2) . e kT 1.6ml
DT T~V WEGD ZENTE, LV AIEFHEIZB O IR RO R VX — %2R LTz,

f, f, f, fa 18 ; . . :

g 14t
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Fig. 1. Optical layout of tilted pulse front Fig. 2. Terahertz energy dependence on laser

method. f; and f; are the focal lengths of L1 and energy.
L2 respectively.
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Witten Ansatz Z ALV -
HRAYTS5T749%9 QCDIZEITE1\) A DRFE

JR B AT IE = dRal—BA

Abstract We study baryons in holographic QCD, or the Sakai-Sugimoto model, where
QCD is described as a 1+4 dimensional theory with a background gravity and baryons
originate from instantons. Using the Witten Ansatz, we reduce the theory into a 1+2
dimensional Abelian-Higgs theory with a gravitational background, and investigate
baryons numerically.
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= 71%(QCD) I SUB) 7 — VBl Crtil Xdv, Z OIERMHEDN HIRT KL F— 12BN TIEN T —
DA CIADRR T A T /VRIFRE D B R 72 EBLIER O IEREI 2 BR8N 5, 2 b OIEEHRVEL
GUIFRMTDNEETH Y | BUERI 7285+ QCD FHESC, £Rkx T2 T MIC K DIt ST & 72,

ZOHRTHLERR T T T 47 QCD L, BRHERO D 7 L— % AW CIEEENN QCD #f#iTd 5
BB LA TH D, & 2Tk AAS/CFT st (7 — /B xS N EE 2 %E %2 - LT\ b,
TS — VR & SOt OE RN EMRFE E 52D W) DT, — I OKE S fEIE ML T D
A A IS LTV b 72, QCD O5fifE & eIz 3617 2 FEFEEII AR 2 1 e 22 51 BRGR 2~
RBHZENAREIZ 72> TV 5, BEHEYIZIE Witten 2N XIFRIE A F772 72\ pure Yang-Mills BEGR 12 %t
THLDEME L, ZNV—HR— LV OWE A EEFHT[2], RO TEH - EARET L LI D massless
QCD IZHHET DL DONBES I, BT —DOHLIADT A TV FMED BRI IL, BRI D
ALTWIERIR A Y v DAY b L7 ERR—EZE ) 723,

WH - EARET LTI, QCD DR/ XF—H 2L, 1/ NEBAD leading Tl 5 KITHFZEICE
F5H 7 L—NR—ZEM D =R TR & N5, 72770, 2 ZIIEERRE RENGNEND, 2D
HEG CIXEENZRBHREIIA Y o THY NI A IGBIEHNTA Y oY ) Pl LTRBshD,
ZOV Y hrOBRRIZIE, 4 RTEOFEGERIZHE LA T VU b LCRkT 5 k4] & 7 —
TN O DA VAL N UMREE N F b B dp T FEB Bl MEDIL T X 7o, RE O TIEIZIB N T
¥t Hooft coupling A @ leading T& 5 Yang-Mills EEO A TIIA VA X F DA RF 012720
next leading @ Chern-Simons JHaZH 5 L AROV A XD L ORELND Z LRSSz, L,
FEEARENZIC LV BEICEEZRD L ZEEFRETHY | FTREHGITHT 58U MEDA TV D,

AfE+FHSCTIX Witten Ansatz[7] 2 FAW=kn 75 7 4 v 27 QCDIZHI B3N 4 v DN ik %1
9%, Witten Ansatz & (3 3 IRotZEMNC I T DEIEEIFMEL FfoTe A VA X 0 N Ui A RO D FIET
HDH, ZHIZEY 1+4 Rt D Yang-Mills Fiimld 142 kT D Abelian-Higgs BRimlZ 284 S v, U2k
WA F itk d 5 MR AN F TV 27 MIARTEDA AL b 2IRTEDRIVT > 7
ANCEDD, SHIEKITL LT Z & TIHARRE RE G ZEL BV IAATEBEERNZ2ZFENR ST
b, B’AIZZOFEEHNCEART T 7 027 QCDIZEIF 53U 42D 1/Ne leading, 1/ A @ next
leading, & T® exact 727t HE ATV, NU A NI T 26 E A R 7-[8],
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Einstein-Gauss-Bonnet EHIZHEFTAIT > FOE—D LR E
General ized second |aw

SHEWHETEATTERT AEERSE

Abstract In General relativity, it is proved under some assumptions that an entropy of matters is bounded
by black hole entropy of the surface which surrounds the matters. We provide a similar bound in
Einstein-Gauss-Bonnet gravity and provide supporting evidence for the proposal.
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Hawking et al. [1]1Z7 7 v 7 R — IV ERORZEIZBWCHEDE S E2EZ 2T L&, ZOESNFIE
EBZTT7 T v 78— NLOREEADEE, FFEO —HSORGFEMN ] (FNENRESEKROEEL IO
FEE) R LTI D) OBEOBAFERIZ L > TERT LR ARETH DL Z & 2R Lz, ZDAM ] DE
OB OBMRRITEN ZHE —EANCEE L TWD, £/, ZOFHICR T L7 7 v 7 R— /L OIREIX
Hawking B [2] %27 T v 7 R — VO BB EMR L7 L EDORE L B L TWD, THDIRRE%Z
FCT Ty IR — NV ERIFNGIETH D ERRT 5 Z LB S,

TIT I HE—NAN =D RTHDHERDDL EFHEERE —DOIMNIRE L THhi LT LB
FHE BN ZOETOT Y brE—@FH RTINS THDL, Zhid — ik Sz LA
(Generalized second law: GSL) & BESS, Bekenstein 1% GSL DN ZRNE L= L TT T v 7 R —Lil¥
BarBANTLHELEZEZ, WEOT brbt—0 RS, WEEED ROBERMA ZHWTA/4 TRELF
ZERLE, 4 b ) PRBA Z2FRS7 7 v 7 h— 1Oy hrb—ThY, HIERICYEE &
ALFETDETT T IR — b2 EEEEH LTS, BoussoBJIXFZ D FEEREZ LY —KIZT T >
T HR—IVBFELRWFETHRR D SEOME L &6 2T, D IRTTHZEFR OIS A ZF> D-2 Kotilim B
[ZDWT, B2xbNANZ A 2> THRE S LD D-1 oo erEihim L RICHFET 2WEOT frE—0
ERRA, BB T T v I h—birolztE oz hut—A/4 THDHHFEEFER L (Bousso bound) ,
Z O FEEIL Flanagan et al. [4]IZ2 X > TW< OO ED T TIEH I T 5,

YL E @ FE5RIE Einstein-Hilbert fEM (BH /EM) Z HWZfEHTIC K 5 b D TH o723, EH AEAHIFIRT *
AX—H@mTHY, EHEZRRET IR TIIRWESbN TS, LR o T E TG
RZF O ERE BT Dk A BB IR BRI R TOFRENMUOEBGRHTH RN T D2 HL MDD
52 EIFHEETHD, WaldlbliT—MxOE N H G (o FAHEHR TAREM 28GR ) (23 LTS
MO EOBICE —E EHET 2 BERADBFET L2 L2 /RH L, BHRREICRENTET 7 v 7
A=z ha =Y TREET 7T T U bEEFREH I FEE R L, LIRS T— KO
HNHHRIZBW TS T 7 v 7 AR— VOB )FWEN LT 5 2 ERMRES NS,

A E1F & 1T — AR LAAL O B TR IZ BV T D Bousso bound & [RIERD EIENRANL T D DMNE 2 77,
—RICERI TR VIRV Wald BFEE R LIE 7 7y 7R — oy hrE—%3HET 52 &%
N#ECTd 5, Fhx 134FIZ Einstein-Gauss—Bonnet EJIZVEH L7z, ZOENBEGRORMME LT, MR
BEZE 00 5 ORAMBE OFPH COSL SFEH SN TVWAD 7 T v 7 R — L=y b E—OEHBFEL TN D,
AT 2 13 2 OFEM AR U, B FR722 8522 T Flanagan et al. [4] & [RIBE DR 21T o712, FiF L LT
WEOT frbe—iZx LT, BHENET Iy 7 h— b b—2HWTERESIFHZ LT
X 7273, Bousso bound &SERIZXIET D LR TIZZe0 o7, L LN ORI ER% Event
horizon L THWS & A 7ZRIFZE OFB OFPAS T H GSL O Z 7R T Z LR TE T,
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EHEE LHC ATLAS RERICEITH#BI a—F > ) H—
FILdYXLORARERS L V/N—FIzT7~DEE

MRV X = ET R ZEPER

Abstract The trigger system in LHC-ATLAS will be upgraded to cope with the higher luminosity at
High Luminosity LHC. We have developed a new trigger logic using information from the muon
detectors and implemented the new logic on a programmable chip. The design and expected performance
are presented.
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Large Hadron Collider (LHC) X, A A A + ¥ =2 % — 7 RRA DRI JF TR FER6A% (CERN) IC &t ik & iz
S e = RV — OB 115 2SR O AR SR CTd 5. ATLAS MitHasiE LHC OfEZE8 0 1 DIZikE
SN RLABEZR TH Y, REDORIADIFERL v 7 AR A OREBRIE 21T 9 2 & THREYERT 28
2T ORREZBIEL T\ 5.

2027 FEICITEERT OB BN ESCERRZ HE L TE—AME L2 2N ETOM 3 fFich by
7o LHC ANEHRERA T ETH Y, Bt 2150 L CARBIE R O/N S WHRI O/ e v 7 AR
T ORBERNEEZIT). BERRAENIFHFEIND T, HETELLIE L — NEFRE L2 TR T DO
W7 — 2 R ECEBED S TARARETH D, T D70, FEHEE ORI > THINT 2 RE R %2
HEBR Lo, BlE DO H 5 HF S 4 L 0 EMRISEY (M) H—) L, T— X #BiSG T 50E RN H 5.

AR TIE, I 2 —F U ZRERRIC GO CRAIRERD I a—F L NI T—%2HD. 12
— A N T —E 2 —F U ORERE (pp) I LTREEZXITHZ & THRY H—HEETT> T
7% ATLAS #HEE DT o R » FECIL, Fig. 1 IR T X 9 IZHR OAMNBICHRBE S TWAD 78D Thin
Gap Chamber (TGC) # Hi2% &L BESGNERICERE SN TV 5 4 FEOR SO v MEBREZMASDOE T 2
— 3 DM HT=HEZITH.FITO N H— AT A TIREBERICHEEOHWa A, VYT 2% s 5
ZETHRITHEETS TNV, R a—F OMmMEIHE L pr SEREICIRA N & o 7. mIEE LHC
T 2 a2—F Y NIT—=V AT LADT v 7 7L —KELT,TGC Dt v MEREZET Y H—E R
WAL, &2 7 @Ot v MERZ RIFFCHW RS Z1T Y 2 & TRIEZIERLE pr ffiEZ M T
HTYETHDH. ZOFHVAT HIEBNT, pr MiEEZEZ5 I a—FromtizhEom EE pr BIEL
TOE pr DI 2—F > OFIEE BRI E LT, B LWIRBRFAER T L2 XAZBR Lz 512,
ZEEH R TARVWHER FICED N H— L — b &ZHIE
T D720, BN ICER E STV D8O ZROE
WA, T6C THHERK LI-TREFONME « AR &M Y
LEANI =TT XAZBEE L.

AWFFE TR LI R H—T73) X AL, BIfEL
ED pr ZEOI 2 —F T LT 9% FITU AT A
DFEETIE 87%) &V RHIHEEREZ RS DD, BIELLT
D pp BRFOI2—F L L RFLEREISHIET D
T LT 20 kHz BTV AT ADFE F T 60 kHz) &0
IR —L—bFE@ER LT SHIZBERE LMY H—
TNAAY XL MY T—HER— NIZHEHT D700 i
Ty —Ah7xT E LTHEEL VIalb—ra 2l || &zraEk HERER

TEERBRICBW TR LT 7 7 — A7 = 7R E L s 74 CHEWHRET
S PUF—HETETWD I L EMHERLT-. Fig.1.Cross-Section of the ATLAS muon system [1]
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HAL QCD ;% & all-to-all propagator ZFAL = K bS] F+—#%
FHEBEERDOIAE

ST ZERT AT R FERRE

Abstract We examine whether all-to-all propagators can be applied to the HAL QCD method for meson-
baryon systems. We analyze s-wave kaon-nucleon scatterings and discuss the effectiveness of this
combination comparing the results with the experimental data and the previous results without all-to-all
propagators.
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IRF22 2 JEHE L 72 QCD Blia T H K1 QCD 1] TOHMEEIFIL, QCD BamdIHEBFH 2N r[RETH
Do F&F QCD 22~ R 2 RHELOIG #2455 J7i5 L LT, Lischer #4[2] & HALQCD #£[3] D 2 5
DIFET D, LI, NV A E2EATROT VX — 2 BB DR L <EY M7 2 L3 REEC
& %72 Liischer {5 TO/NY A2 %8 ATZROBELO s EE O3 EE L, HALQCD 4 Tk Z D
EEERET 5 2 EMARETH D . BIEE T2 723U 2 2 (KBELOFENT 23 T T 5,

ZE R DALTE D S0 BALE O HA~DIERERI%L (all-to-all propagator) 1, /~ Ka U MEL DOk % 72 J& i CH
WHITWND, ZHAUTEY, 74— 73R, HEROFHESS, FEOMAESEO /N Ko CHELRIED
FRMT ST & | kRx 2R IR EE DT S ATRE & 72 5, & BIZ, wall source & H W72 f#HT CIIARFIRETH 5
operator smearing #1795 Z LN TE, HEREBOTFE NG DRMRELBRMT HZ LN TE D, 22
L . all-to-all propagator D FFHEAZITME K et R EZ VI L5250 T BEILIME AVnTHRE STV,

Liischer 75 CIZHILE, all-to-all propagator % VT 1=3/2 D/ A A 4% - HGEL D A FEEIREDS R D
LTS [4] 05, HGtaaAE, RRAZD T2, B OFGELAAR 21345 b Tuvvievyy, —J, HALQCD
ETIEZOMEEZREIETE 52 &b HALQCD & FIW T2/ A 7 2 - HELOF#NT > & A LR AE
BT ORENRSBETEOIMRNBEGEONDL EEZEX DN, LLBRNRL, XY - F 2 2 KL
@ HAL QCD ik & all-to-all propagator & A& bW 725 E FIEII RSN TE LT, ZOHED
FRAEMNBER DFRETH D,

AWFFETIEL, HAL QCD &% VT, K A+ 2 7D NBS WEIFR O AR T > o v L 28
L. ZxEHNT K FE - T ORENEZEZ R Lic, ZORIIEZ +— 27 3B, HERIZFTE
U723, K HRE - source operator (2% L CiEBEN#13E v DR 1% H\ =728, all-to-all propagator
DT/ D, & 2T, one-endtrick & FRIEAL HITIFHFEIL([5] 2 vy, & 51T, source operator |25 F 41
%7 A — 7%k LC smearing ZH LT, #HEZITo72, & LT, SO BELNLFEZ DORE R & SEBk
fE[6] 3 X TOVHAL QCD % T wall source & N2 e ATHFZE [ T] DOFE R & DO LIRET &2 1772 o 72, ARWFZED
FERIL, AT ROMER ITEFETH Y, EBREOIRD TN Z EMEICHEET 5 Z L PR TE T,
LINL7en G, RMaRZOFEMRFHE 2 Sl LD, ZOMENTEENCEDOREELWVONE, 5%
LSHRDMEND D, K FETHET 2KZDTF ¥ 2 RZIE O (1540) L FEEN DN Z T +— 7 D
FAEN—EBOFEER TER SN TV D [8]725, AWFZEREIR T, 27 5 KB X O AR B D17
TR TE o Tz,
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INBUK AR BY ECR KSR A 7 2 IR D 14 STHAi
B LR R Tk

Abstract A compact ECR H" ion source using permanent magnet is under development. We measured
the extracted ion beam current and ion species with mass spectrometer and optimized parameters. We
have successfully extracted ImA H" ion source at a peak.
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VT, HPE T M BIESS EDM JIE 72 & OFBhL W B0 RSB 7210 Tl d . MADKR T FEH
PEF PR BNCT) RO T A A=V 77 8 B - FEXEOSIISH S, BEEREE ZH ST
%, BAREMNIZH Japan Proton Accelerator Research Complex (J-PARC) <CTLER K28 A 47 (KUR)
XL ETHRA PRI ERIERAH D | xR RICHH ST, Lol ZisiddkFE
FIARER TH Y . FIFICEE L T/REIY 3 & 720 7p B BFEO BB 1T 2 TRBRSCHE 2 B
L L-ERR, MHZEORBRZ EOFIHICHE L TR, F07=H, L0 HBRICE 5 d/NER T
TROBIROEENMENE E > T D,

WHFSEE TIX, B IR S— A O/ TR OB 217> Tnbd, TZTET 1 IRE—ALTH
L E—2a 0 H3 72D/ ECR B A A JRDBR 21772 > CTu5 [1], ECR A A L JRITfo H
AFPLV T I ARIRELEL TEXH20, B OBREH RH OL 9RO TFHRA T AT
REL TEDLZERMFHEIND, B DIENKE T, 2 FIRA A BHIBIEER TH D RFQ N TD
TR —REC, FHAGIC L A EEERAR~OAM ARG T LN TE L, BAEST LIS 2 EWA
TR AKAEAERNWD Z LT, BRAHOERSCEHAREEOHK, B AX—ZXERFAHETH D,
A ECR A F > Pii% J-PARC L[ UtV I L 25Hz D 3L ZEHEAFIHEE LTW5, F1-. LIEREEE
6GHz 1T Ca%at L TR Y —#%172 2. 45GHz D LD LD F = o _X—DERFEN/N &< B—F— N Ciftlin
T 5, REZIFTTRIAMIET D H, TR/ UL A{ET 52 LT, 7T AvERSLE — A5 & H LIFLIS O
HAEFEE LS L, RFQ 72 & D& B D IEER OB ZEPER R OAMME S v, PR v 7 O3 #
FFEnD,

ECR A A I T = N~ NOEGHRE CIRE DA 7 v bu U EE T = o\ — IR 5 %
—HESHEDHT LT, BFPNFEMIZZ XA =R L, FHRTFE2 77 AL EL0, 77 XA<H
AR END & EEEOKSNOKETH AL L T 23] —
o H—F— RIZODLEBEREEZ L TND 7| Flange |
e, IERZNLDAEBO A VICEE TS 7 — S ~-N¢¥
Do T THERIETF = L N—NORERE =N
AIESED 2 EDOTE D2 H#E LA
A PERLE b S A REL -, HOERREHk
BNRKRELIBRD L)ALl EZ, VT VEA
LEESER 2] AN EHLE—20E
MESA A AT L, St z1772 o7,
FTRENTU— HAFEZR ERiA D/NT A—H ¢
FEREIC B U, Ao A IR R FEA 217 72
ST BB ST A F U EO5| & H UEBE 25 kV,
JUVANE 2 ms CHE—AEFE 1.1 mA 27
LTW5ah,

| __ Plasma Chamber ___|

Fig. 1 Magnetic flux(blue) and equipotential
surface(red) in the ECR ion source.
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Bosonization duality in three dimensions

Theoretical particle physics group, Takuya Yoda

Abstract We review dualities in lower dimensional field theories, especially bosonization dualities in
three dimensions. And we report on our research in progress to study a duality in the Chern-Simons
vector model at finite temperature and in the presence of a background field.

© 2020 Department of Physics, Kyoto University

Non-perturbative behaviors of strongly coupled field theories are not yet fully understood. An important way to
approach the problem is to study on dualities of field theories. If two different theories predict the same
observables, the pair of theories is called to be dual. The electromagnetic duality is one of the examples. In this
type of duality, a strongly coupled field theory corresponds to a weakly coupled theory. This correspondence
enables us to compute perturbatively the observables of a strongly coupled field theory. In this sense, duality is a
useful tool to study strongly coupled field theories.

However, the number of known dualities are too limited to apply to real physical systems, and we do not
necessarily have strong evidence of those dualities. One of the examples is the bosonization duality. The
bosonization duality maps a fermionic theory to a bosonic theory. Theories of the bosonization duality are exactly
solvable in two dimensions due to conformal symmetry. However, in many cases, real systems we are interested in
are not two dimensions. In three or four dimensions, theories are not exactly solvable unless we take certain limits
or unless theories are supersymmetric. Therefore, it is an important task to find many types of dualities and to
collect pieces of evidence to support those dualities.

Recently, a new type of bosonization duality is found in a certain class of three dimensional theories. The class of
theories is called the Chern-Simons vector model. The model consists of a fermion or a boson both coupled to the
Chern-Simons gauge field. The Chern-Simons vector model is interesting in the following three points. The first
point is that the observables can be exactly computed without supersymmetry nor conformal symmetry. The
second point is that a particle in one theory corresponds to a particle of another theory. The third point is that the
Chern-Simons model is in close relation to condensed matter systems.

Although we have many pieces of strong evidence to support the duality in the Chern-Simons vector model, it is
still open to question. One good test to confirm the duality is observing the response of dual theories to a common
background associated with a shared global symmetry. There are prior researches on the Chern-Simons vector
model in the presence of a background [1,2,3]. However, computations are not yet completed in the full
parameter regions. Also, we still face following two puzzles. One of the puzzles is that how the fermionic and the
bosonic theories become dual across phase transitions. When we turn on a magnetic background, we face another
puzzle of what is the counterpart, for bosons, of the Zeeman energy. Therefore, we need to complete evaluation of
observables in the full parameter regions, and to find physical interpretations for these puzzles.

In order to solve these problems, Shuichi Yokoyama and the author of this thesis are studying on the
Chern-Simons vector model in the presence of a background. A task of the research is to compute the free energy
of dual theories in the full parameter regions. The free energy is a thermodynamic quantity which is useful across
phase transitions. Thus, it is expected that we can find good physical interpretations for those puzzles. We report
preliminary results obtained so far.
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