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Abstract The inverse-kinematics using a hydrogen target is an effective technique to carry out proton
elastic scattering for unstable nuclei. Here, the method to measure a thickness of the solid hydrogen
target, which produces the largest systematic error, was successfully established.

© 2021 Department of Physics, Kyoto University

HPET 2N KGO (552 5EDEEE X2 LILVAKEEIL, FH - - EWEL B O R X eito—
DOTHD. THEAFWEZEGVTEEEWE OWREE RS (Equation of State, EoS) 1%, Z O ETE DY
22 - EREMOBRLTIRT 2 ETEERFERTHLIEEBEZHLNTWS 1],

RIEFFXMRH O L L THEBZEDTWVDLON, ROT A Y A VIEMHEIKFT H =R F—
TR LA RLE—DIES(P) THDH. ST FoXTcEREND.

p—po 1 P —Po\*
S(p) :] +L 2 +_Ksym (TOO) + O[(P - po)g]

3po 2
ZORT RN X —HOP CTHRHIS, B TBEEICHT 5 ROBEE 2RI /T A—FLE, T RER
DOREIZENDFHET AT U OES L OMICRWVEBENH 5 Z &0, FHBHEGRHRICL > ORI S
TE7[2]., ZORETAFUVEAZRIET HERE LT, 747295300 MeV (300 MeV/A) DRG1-5:
BELE W2, BARZ L —7IC K D RERZ2BPbO FE T4 - HHET A VEORE [311F, ERRMIC
EL<RHMEE N TV .

LT A—ZLOEEMEZ N ESED720DI21E, BEELD LI BIZT A VALV IERREDE
<, HHETAXFUNHELIZRTHDLARLERFH BRI COMERLETHD. TO—FH TREE
BOHEFAX VU EEZNET D ETOMBEE LT, RTEEEN LT RO TENEHTE 20 mn
EIFob., ZOHKERRT 572010, RNEERE — A% IR UifESh T C OG- i
ELEEBR 21T 5, ESPRI 6% (Elastic Scattering of Protons with RI beams) W3z H BiF &ivi-. Z Dk
ESPRI 7" /v —7 1%, JRHEPH O Rk H AEEk 2 > SCOBE RS T E 28 & O KA E AR BRER 2 BRI L, A
B BT T O EWVE BRI IFEE 2 WEE R T EGELICEB W THEBL L. 20—F T, EFE 1
mm JE CHER S U7 B ARK B DR S 2R HEIET 2 FIEN EIEMENL L CE BT, FEHE 2R BeEL
Wi A L, RS RR DR A L 72D Z e R TS,

Alal, KR DAL ERE E— L% PEEER E TG T 28258 RL E—A7 7 7 R U —IC
BWT, b O % OB B Wi m B E KR 21T o 2. R mEEm o 7 2 7
v 7T D HEBEFEEEEP S LT, TR —H 300 MeV/A ORGP RAELEBR IC R LT, F
72, B2SnO oy WiaifE O E BV A W ET D 12D OREMER L LT, BERBCaD 51 i HGELIE R $ [FRE -
[FZE T CITo 7. *BCalTNEIER) S CHIE S B OB MBS o Wrimifg &, T ORET —#
LSBT AHMHAEUINGETL700, Zhb LT 52 L TCARAEDERMELZMRTHZ &
MARETH 5. AL TITEIG L7=*8CaT — X 5, 9 290 MeV/A D*8Cals -1k mLA oo W i i 2 7R
ELT. EBIZ, Z OB OIRE b & D72 FEAKFENEORE FIEZ ML L, ANEBRICH W
BEARKRIEE 10% AN OFEE TRET H Z LITkBI LT,
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Abstract I developed new radio-wave absorbers which are important technology for CMB observations.
The best absorber achieved very low reflectance (< 1%) in frequency range of 20-300 GHz. This absorber
achieved 50 times lower reflectance than the absorber which has been used for current CMB projects.

© 2020 Department of Physics, Kyoto University

FH~ A 7 v S (OB) OB IZIEF /NS RE 5%
EFEE TN T 2R CTH D, OB AIZIFANK ) A XD 5
ERUEMN NS K THRERD D, FERIK ) A4 XDO—2033%K
EREIEL A AT U CEEEICA VAT #im ) & OB TH B, =
NEBL %S, ZAEHO N IS BRI A RE Y 15 T2k
1R AR

CMB LI o JE e $osetak i 20~300 GHz & gAY, KA T
WINPEBE N EFIC BB Th D, F OB, EHIHEEEEIE S Kz
WV &R JE A TR 3722 6 DI JE T O IR 3 TH  Fig. 1. A radio-absorber formed with
LD D, UL EOED B AW TIE 20 GHz FH TR FE 1% &K 3D-printed mold
i 22 ZE R 2 R IR DBRFIF TR 21T 72 o 72,

R RO FEBIIT, EERINURIC SR E LR F L nvsk stycast
B DRI L3 2 RITHBERED K E OB 2 TR A 4.0
AR T D, AR TIL, SLIRWEZ FF o OO B B HE R 35,
REWEEL LT3 7Y v ¥ ORNERRIE 2 i LAk % $
MALE Fig 1), ZOMECYEMELZ V7 TX50T, & 30 Ty
B ERRET B B IR B B B TS LT, S s oy

fBetii & 72 2RPBHE 3 IR, 17T IR A MG 725t 52 T E ' &
Lz, ZIHOFMY TNV EER LT, &% OFBREORET 2.0 X
— X BJEITE n LR« 2RO 7, BIEIXER SRR ESR
REED 258V T 7, Fig 2 ICRAERRECOREN ARy 7L 12 101 100
DOREM A RS, HEWEBIX, FABR%E LR FRY < = K
L—a Vinb oMo To i 72 /37 A — 2 Ch 5, [ Fig. 2. Measured n and « parameters at 77K
DA VIFIRFEMHETH D | ISV TR LIS O (K22310E % 100
LOCTITE k0> STYCAST2850FT] #fARIZ 0. 15% {BRA S 7= D) —— previous
PEATVS, 107 — =

ZOMEFT 3D Y X TERRINAEAFR L FIRT 45
ENRRAEE I ab—araH LS ZAMEN K
< —F U AR L7290 7V N EARR 2o SR 2 TR L C & C
WD RPN, S HICRERERIRE TONRT A= % A
nT, L0 EMGED TMEDRHY | OFfFTyIaL—y 107
3 EIToT, FORMR, B CTRAE 1%% 05 FH R 1076

Reflectance
= =
o o
L

A

20 50 100 150 200
T& 72 (Fig. 3), EMWEREHGEIRIZIB W T, Bk L7 K =R frequency [GHz]

TERMFLDHK) 1/60 DIETH 2o ARHFFETHIE LIZFERMIUA  Fig. 3. Comparison of this study (“best”) with
1345 ER % 72 CMB BRI B THEDIL TV BIALTH 5, previous study.
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Abstract This paper is a review of methods of resolving the Hubble tension by introducing new interactions
of neutrinos. It increases the number of effective relativistic neutrino species or stops free streaming of
neutrinos even after the weak interaction freezeout. This can alleviate the Hubble tension.

© 2021 Department of Physics, Kyoto University

T, FHmDO/RT A—F B ET DEEA 2 FEZRPMTOITND. ZDOI/RT A—FD— D> TFEHD

RBEERT Ny TIVER Hy (0%, IEIFE OB R & RETHI e 8L R & OMICH B 2R 1A E
T5H, ZNEA Ay TLTrareEnd. ExiE, 7o HEEE W ETH~ A 7 vy B
(CMB) OIS BT EIT Hy = 67.44 0.5 [km s~ Mpc™!] (Planck2018[1]) TH 5 DIZxf L,
[a BBHESYE 7 7 A4 OB HIX Hy = 74.0 + 1.4 [km s~ Mpc™!] SHMBZMQ[Déﬂ\ﬁ%%:
NELNTWS., RELH L TIZZONYy T T o g v BfRIRT 572 DIZIRE ST A AT L
A ACDM EF/NVOEIEFEZ L E2—7 5.

N TNT v a L ERERT H7-5O ACDM ET /VOMEEICEET 28I 2 E THEL 2 ST
BY, LIZ=a— M) JIZEA LELDITEATE RSN TS, Ny TIVEBOREICEET 5
W REERELTE, (D==2— KV JEE, QEEHESIZRWVHEEERCR 22528 TAEL
H=a— MY 2GR0, GEERANC 2V EERSCH M AEERAZ=2— ) 2 {2Nx
52 LI XD HBEBROME R ENHD. ZDIED, FHEIMOF —7 2x VX —ICER LizEme E b
RMEINTWD,

X TIEET, Ny T AEBORUEOE IZH L8 Gm 2B L, RICFH~A 7 0l 5o
BERGHENECDRRICOWCHERT D, %I ACDM ET/VOEEE LT()~RB) 2 ZhENE
LGB DNy TIVEBA~DOREE L.

ETNENDOZEILTOEY THsH. ()==2—h ) JEEEZEETLHE, ==2— ) OEENET
IWEEWMEEEONA Ny TIVERII/NE <725, Planck 2018 OfEEIIR/ N DO==2— ) JEE®K
ELTNDD, ANy TAT v adRELL->TLEY. Q==a2— ) /7 EAXFITFHORE
FEMN T ~ MMW)@*5’ﬁbﬁ&?@&<ﬁéﬁ;%®ﬁ%ﬁ:;~kv/ﬁﬁﬁ@ﬁﬂiofi*
NX—%EETH201E, ==2— ) JAEIMREIIRE <2 D[3]. TOHAE NNy TIVEHITIREL 2
D, Ny TINTa v i/J\é 725, GEMEETRIDO = o — F Y 21 Z5VHAEAER RS L2k ICEH
MaEbHH, CMB OIRER GO T =27 MAOFWIEB O Z T 53, = OFEAERR ORI
CMB OB R & FJE LRV, & UEERARNC ARV EMER N =2 — b U 2 ISIEE LI B30 LA
AIOBHBEAIH S NS00, ==2— M) VBNHEBEEEZ DI EICKAMHEOTIUIELC V. 20
EERRFICN Yy TIVERERELS LD L, CMB OBLHIE T JE L2 WERRELND[4]. LT, 20
LAl Ny TN Ty a BN SL TED.
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Abstract In the J-PARC E70 experiment aiming for Z hypernuclei spectroscopy via the 2C(K", K*)
reaction, it is a key to have a good calibration method to realize high energy resolution. We adopted a new
method by using machine learning and evaluated its performance on various learning conditions.

© 2021 Department of Physics, Kyoto University

B R AT DO T, BEICESD £ TILEM e CRER 25 < O FBELER T
—HPHFLEL, PEFRBET NV E FTIC LIEBENRENET APBEINTE TS, L, 2
BARNVYORAAWBES) ZFfolondg Xu v LT L OMBEERICIEET 5 OIXEM TiEevn,
AR U NEFMTHDL-DIEE T LEOBELT — 2 2BET 201 ZRETCHY ., ZHETS=-1 DR
IZOWTIEA, ENAN—EOREERIC LV HAEHOERE®REZS IS L, PRTFRBET VE T
L—_—SUG)IZIEIET A Z & THMINTE /2, S = 2 OFRTIE, ERFERIZSHIZIAZLTED,
BRI L OMAEERIIRMEA CH S, BUEREHENEA TS J-PARC E70 B CIE, “C(K, K) &
IZ& D “zBe DREEREARY L% 2 MeViw DR REETHET 5 Z LA HIEE LTW5, HEIEMRE
FHZIZ AR K-E— LT 4 VAT v A—% (Ap/p=1X107) EHELK+ ALY b A —% S-2S(Ap/p
= 5X10)AHWHEN D, HKEREO B — 7 BBIHICE X, ERLFRT ¥ ¥ /L OFEECRE S O #
NEHD,

E70 LRI U E—AT A 2 THATL TIT4L7e J-PARC E05 F2HR Tix, BELKL T O HEB) & F T 1T
Runge-Kutta 5% U 72 SKS A7 ha A —% (Ap/p = 3X107°) & 3 ROEEITINEZH W —AF A
VAR hr A =280 FiEfEp K, K) ETOXREEE AT ML 5. 4 MeVim D73 iEHE THE H LT,
I ZNFETTHR OV —fFiETH 5, Z OWE TIXHGELIES) &0 HGELA 72 & OBl &
EHEE D, EHRAMIET OSLENRDD Z ENb oz, BUE, Z OMIEFEIIMITE ITIKFEL T
B ZEXICLIDMIED L ) ICHBHATObILTWD, £ 2T, B E oAz L5, a1k
7 L7 WREION R Z B E LI 2/t Uiz, 20X 9 7o idEdh BT SR8 2 U763z L
<, FEELTCOBAHMREMEN DR MENRS 5,

ARFFE Tl B 2 A L 7B & ART 2 7= 18 A L, B05 BT — X 1Zxt L Tl 5,
Kp=7n 2", Kp=KE KISEMH->T, REEEOMNTE L PDG value[l] & OFH) FHATHZ LN
DR /IMEER & D L O E Fig 1) S5 Z & TREEEAY ML (Fig 2) #1556, ZOF
EEER TR T TITV, FEEMCH T D ARFIEORGYEZ T 5,

Missing Mass p(K ,K*) at 1.8 GeV/c

-
1075 — loss E E CH, target — WEFE
‘ val_loss g "o
107 8k T
400 —
2107 o
10—8 200 :7
2 .} 100 1
0 200 400 600 800 i N NS
epoch i i B T PR T PR P N TR SRR P
13 1305 131 1315 132 1325 133 1335 134 1345 135
Fig. 1 An example of a machine learning Fig. 2 Missing-mass spectrum for the
convergence situation p(K-, KX reaction in J-PARC E05
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Abstract We present numerical studies of quark confinement and spontaneous chiral-symmetry breaking
in terms of Abelian projection using lattice QCD. We find Abelian dominance for quark confinement in
excited states of the static quark-antiquark system and chiral condensate in the chiral limit in the
Maximally Abelian gauge at the quenched level.

© 2021 Department of Physics, Kyoto University

SRV AEF O LB PR T H D B0 )5 (QCD) 1%, £ 0 SU(3) FEaf#ath: 7 — sk Fit L 0 Binir e B Ak
ZHODIl, BT —ERCITEHSREMENEGTH L, K= —fFk TIEA R TlEiau.
QCD IZEAD W THRWVE BAEA OIR = VX — IR & fifdT 3~ 5 Fik & LTIE, B RIZEZR I L72 Q0D @
TRHEFESY D, Monte Carlo EIZ X AEMERTE (BT QCD v 2 b—a ) DMFET D, 1980 £ XL 0 bk
FoZHBF QD 22 2 bL—3 g Uk A IR R VX — OB RO E A FREIC L. LasL, JE
BEIE RS ORBES TS I 21— a v 2T P TIEARATH L.

7+ — 7 A TIAD ORERE S L TIL 1970 RIS ES « * t Hooft « Mandelstam & 7238 % 7= DO BB {4
DIFEET D, ZHUTFE A OBEZENTE ) R—IVOEREIZ L > T, WRHBRERRE L 72> TV D 7201, K
*f Meissner ZAC L - T, 79 v 7 A+ Fa—7RN 1 RIEWCHIEK BN, BIHORT 3 ¥ LHVE,
NHENVIHBTHD. L, QD OEARMAREILY +—27 &7 N—F 2 ThHY, £/ KR—WIfF
TELZRW. 72, QD IXEMRF & 1XR 20 IEn[#ar — VR TH LI H D 53, M Meissner Zh3
DELDZONEVI S & 5.t Hooft (2 L 2 AlHAET L ILIE FIH 7 — R 235 0 09I 77— P E
TAHIET, Z02 OOREDZEM N ZFRIRHIBEW . FRIRR RS — V% AW i 2137 +—
JHCIADDOHRE LT, L0 —IZ QD DR R/ F—HKOBR % KENITHRD (ZE Abelian
dominance & K.5) FNTEDH T LN, 1990 FLFEDHE QD I ab—ra LI KXo THLMNIZR -
TETW5.

ARIELFEFES TIL, QCD O K A[#a 7 — 2 % W= SB35 2 DDA U UF V728138 (1, 2] 4R
NI 5.

FT, ZORBPEEFNR T 4 — 0 ER T A — 7 DROPERRT v x VB LW, F—F bt
VX —ZHE M L2WFZE (1] 24803 5. QCD DG O rHS I3 D I0E DR S -DiE T h
NHIDTTHY, ROMEREIZBNTY, 74 —27LIADIZOWT, Abelian dominance 73i%3Z9°
L ENbrote. £z, 0.7 fnBREULEOEEHTHIUT, 1 GeVEREDRE SO 7 N —F il
%L, Abelian dominance 23ER3Z L, 2 GeV FEEDORKE ZDOFEIZXT L TIIIL LW 2 L RNbho
7.

WIZ, AHREICKRT D, A TNVERGEOINE % 7 = FUIIO F CTHRA5E 2] 4R35, SUB)
DG EIRTTRAIOWIZETH Y, Banks—Casher BIRE DA TAIMTL NS 2 DORRDLFIELY, 7
A TR T OB A F VERHEIZ%T LT Abelian dominance 23V N2 Z L AR LTZ. &HIZ, £/ HR—
IVIRTIA T VERE & BEERBRICH D Z L&, BULOE S R—)L « T4 NGO RE, RTINS
FHEE E WO BLEN IR LTz,
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Abstract Hypernuclear spectroscopy provides important experimental data for understanding strong
interactions. We are planning to perform a hypernuclear precision spectroscopy using the (e,e’K™)
method. In this study, I estimated the background rate of this experiment and constructed a trigger system
for efficient data acquisition.

© 2021 Department of Physics, Kyoto University

T BHENA NS BN FERRIL, BTSN UM EER., S5 ETFREO L Y e
XV F v U IR EEEEE OWNERESEOMRHDO IO OEE R T — 2 2 525,

Fox EBEIFFELLR 70— 7%, 2000 FRAPIBEL W KE Y = 7 7 — Y V58T (JLab) (23 CElfe s 1
BINEES CEBAF Z W T (e e'KY) SIS HFERZIT-> T D, (ee'K") SISy EIEERIL, BRFEAIER
Lo TAAR—EEERL, BELET & K FHFOESELZFRICHET 5 2 & T, REEREEIC
FONANR—EOEEEZWET D, CEBAF IZX D@ WE - KEEREFE—LE, BOMEARY b
A—=HEHWHZ L T1MeV (FWHM) #8125 X9 7emEE &0 ERE & 100 keV FREE O @ OEE &2 FF > 7=
A NR—EDOERED N EH L TE T,

Fx 1TBAE, FAX BT THAEEROT A VA AKGE TR BT 0 048, K 208, T| O &5
HEBRAZFE L TS, S DICEEHEmEH R & TR 72 D B NA N—E DRl —» & 70 % 34H
DOEEDEERLFHE LTS, TR NEIERIC 98Ca, 2%Pb, **He # V>, JLabHallA |23
WT, RILEey N7 v 7 TEREZIT) TETH D,

(e,e'K") UGy W RO AL, BRAREROE RFRNREIZREEL, 5/ A4 Xp/han
EThDH, TNODOERFRITIENDIR7FFO 2 FIZHpB] L CREISHEMT 5720, R %Pb TK
BOEFREENREAET D ETHREND, /2, ¥He ITRMENTH Y . [EREZEH AT D700/ (Al
28 0.3 mmx2 (/DAY O EHO) EMOMERIER & LERTELS, BVEROE RERNKEICHRET
HAREMENH DD T, FHZEENIMLETHD INHOERFERIT, ANEFT R AT =20 5138
AT SN D, ZoMEEFIA L, WHAREBR TIIRER LY E— AR X—2 &, A%
WELF CTAALZ b A—% (HRS-HKS) # X ET 5 Z L IZX > T(Fig), 2N OO FEREZMZ, R
T —ZWEEIT) TETH D,

AW CTlE, BLEN B 7 > b & - A

TR D & — DR &M IRAA T LT I v 0 . ) €
V3ialb—varEMEL, ThnE HVTARERY 1

v N7y IR HERFRIBEL D o7, | HRS
ZOREFE., FHERICONTIEY v FL—rvarh e -
7 BEDIDIEFHRRDDINT XA T AN A Target
—DH T T —HWENRFRETHDH Z E NI L ¢, “°Ca, **Pb...
ol —FH, K[UBREMIZOW T VER O .
FHERNEL. N A—BETF = L a TR tm
ERHOWIEERFLOREEZITOLENRSH D Z L3

L7, 0D, ZEHEZOERERLORMIZE

S THERE R Y H—S 2B 0 B2 CE ST 2 4 Fig. 1 Schematic diagram of the experimental
HRG S, F7. SHETRY H—EKAREE ¢ setup using the HRS-HKS system.
WIZFPGAEY 2 —in L —fb L T LEWBUED X Z & — R/ PC TIXHMHN R EETH 5720,
7272 FPGA £V a2 — &t L, EEERBRZIT o772 EC R T —RIEAEE L, I 512, EEO
FEBRIZ I 1T 2 BRRY I B DWW T hikam L. 27T — X INELZTIBIZIT O 12D DT AT AT
DONTE EOT,
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Abstract We study chiral anomaly of a fermion with spacetime dependent mass. We study U(1)y
anomaly of a Dirac fermion with U(N); x U(N)r background gauge fields, and show that the anomaly has
nontrivial contribution of the ““mass.”” We also show that the anomaly can be written by superconnection.
© 2021 Department of Physics, Kyoto University

GO AT A7, 7 /<Y —(anomaly) ] ITEELWSTHD, 7/~ U —Eid, HH
IZRVERNIIFET DR EDR BT mICBIT LN T LE D BIRTH Y, BEfmaeB525H2 LT
D TRZLZMETHD, 7/~ —DOHFTH 7 =7 )~V — | [ THEROEF FEEOMERRI b,
=TT )= U —DNEE LR 0 D R & o TGRSO ER TR O NHIR SN D, £2, [Nt
Hooft 7 /<= VU —] LW ET /<~ VU —iX t Hooft 7/~ VU —< v F L 7L\ FiE4E L CIER
SIBHENTEY, K=V X —FHHEGHOEEHIRT 2BICEA2TETH DL, 7/~ —I1L5E5RN
ICHEETHY, FRZ "2y OFEEITT /<~ V=D RICE Db D TH D, Eo, BEEREATT /<
Lo TR F B - VT N UEDBMRIE L7220, Tl CWE A AR T DB b EEAR R
S TW5,

T = V=BT )~ ) — EIREENR T )~ U =3B DA, FHCEEINT )~ U —idE <
MO ENTND, BEWT /)~ —%2RDDHFEE LT, ZAXAT 7T LA THLILD Feynman &
AT T T LONV—TEEETHREE, BIOFEE L THLNDREF YD Jacobian Z5HHE T 25T
EIL 210 2 OB SEN TS, AFZETIEZ 09 IO FEZHANT, BEIKT /<~ ) —0FHE
ZAiTo77,

T, HRRICEENDI/A TR ED B ZRZEIKGFEIETIGE0T 7~ ) —IZBT 2580
fToni=(3], AFETIZZNEZT, fermion DA->TVWDHRTEER m BPREZEIEKEFETIHAOEE
7 )= U —ZOWTHART, FRZ UNXUNr DI A TIVHFRER A TWD X I IeoEE X, ZD
RTO UMy T /<) —IZOWTiHEEITo7, #% ., Bi% dynamical 728 THD L X D & Higgs
xS 508, Higgs Y% fermion OFGHIZIZA THHA TNAT /<~ U —ZHANWZ ERNHMLNTE
0. ZHUIHiges aEFATEIA TN Th HIEEBANZT /< U —DFELRWZ &2 H BE T
Bo LU, FFZEITIKAFT DB E mx) DBENL & L TRED ZE 2 12356, Hilz/eT /<) —~D%5
NHEAZEWI ZEERL, BIZ, ZOHEDT /< U —IZWITIZHK 59 superconnection & i - TEL
TENRHEERB EWVWS ZEHIRT,

F. 207 =) =& TSR OWT b9 5. K Z OIHE & LTS m(x) 7’ domain
wall O X 9 BN 2RO &2 B X T2, IRIRTEDO A TNANT /< —%EL 2 L ERT,
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Abstract We evaluate the soft X-ray performance of a new type of X-ray astronomical SOI pixel sensors,
which are sensitive to X-rays down to 1 keV. We successfully detect 1.5 keV X-rays and find that the
lowest available threshold energy of 1.1 keV is determined by circuit noise and dark current noise.
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FEAEDIROHRLNIEERT T v 7R —VMFET DN, TR ED L H I I, ELL T
TTOPDIERTEEHI N TV, T ARSI, BN AT S - iGN ERI R O & & -
IR (1-80 keV) B TH 5, Fx X2 ORI Z B L, KA X FRRSUHE TFORCE] F i % HEdE
LT\ %, FORCE #tHiTliX, W EREORMNEE L2 EBLT 572012, B=prAX—hiF-HEDOIE X #ij
Ry 7 777 K (NXB) & NARGFHHEEC L VERET D, TORD, BHEEHIIE ~10 ps K0 & @B
MMREEN TR SN D, LsL, BET 10 X #f CCD TIEFEF M REE N FRFRE I &2, & 2 T,
Fex1x SOI Hiffi a2 W= kAR X BRE 7 A iitias [XRPIX) ZBFE L TWD[1], £ DERKDRHU
IEE B NMCEELE N ARKECHDE, 2k, RUFHAHLEZA IV Ty hEZRL
gt T T4 X MEREIFE A L) 23 A[BET, <10 pus ORI SfRRE A2 kT 5,

PEROFZ T TIE, MU TEHN2W T7—AGA M L] LT, X2 MEREjHEAH L D4t
PERENE LS BT 2N H - 7=, JeATHEn . ZOFRFIE b Y HEE &2 P HoREESICH
HLEEEIEDTZ2], &2 T, Fex3H7-12 PDD (Pinned Depleted Diode) ##i#[3]% & A L 7= XRPIX6E %
BA¥E L7-[4], PDD #&iXfrE S —/ F& U TEHT 2 EEEMEZF >, Zul kv, MEORERS

AEKHYID . 187 eV (FWHM) @ 6.4 keV & W 9 il e D )L X — 3 ifhE & BERk L 72,
T4 1T Z D XRPIX6E % FHWTA X hE@hGEAH LT 12

R X BRMEREREA 21TV [5]. ALK (1.5 keV) DOHIRR I AL Lh 1

L7ze LnL, ZOMIESIRIZ 7 L—LFHAH LI BIK § g8

< (Fig. 1), 1.1keV KD X #IL /A RIZH LN THRET A (15 k)

ERVWZEERER L, 22T, Hxlx b HHEEICEE
T A ROERENGHEEIT - 72, TOFER, NV AElE
D) ARz, BT vVNEOERAKT > 7 (CSA)
J A RROWEEIR ) A AL W o - AR ) A KD e oL : : - -
FHETHLZ ERDboT, '

Quantum Efficiency
o
(2]

02l -+ Frame
’ -4 Event-Driven

Energy [keV]
— 7 ARARM 7B L LT, XRPIX6E [T iAo T A
BIE (V) TIEEMEL RN E2VHIBHL T\, 2 fiE
Ry 2HFEFE LT, Fex it PDD HEZ LB L2Hi#E T
XRPIXS ZBA%E L7=, 1K\ |Vep| THEMET D Z LITETh
L. MEEERLI-Z 2R Lz, ZhEHAn, HH7-0
T CSA /A REWFEIR ) A AOMESMZ L E L E =R
Pl AT o 7o, EDRER, Ve ITHEAF L T CSA / A A3
L<#mL, ot ssibd 22 L 23 A L7 (Fig 2).
Z OB, [Ves| BEL THERUTEHOBENKE LR
BEOTHHZ AN LT,
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Fig. 1. Quantum efficiency as a function of
X-ray energy obtained with XRPIX6E in the

Frame and Event-Driven readout modes.
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Fig. 2. X-ray spectra obtained with XRPIX8 in
different back-bias voltages. Both spectra were
taken in the Event-Driven readout mode.
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Abstract ATLAS Level-0 Endcap muon trigger system will be upgrade to deal with higher luminosity at
High Luminosity LHC. We have developed new trigger logic, implemented on an FPGA in the new
system and shown its expected performance, which is using information from muon detectors.
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Fig.1. Overview of track reconstruction
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Abstract [ developed a characterization system for a cutting-edge superconducting detector, MKID.
Using this system, I successfully demonstrated to measure basic parameters of MKID as well as its noise
properties. I also developed a design of MKID for CMB observation using GroundBIRD telescope.
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(E%H%OBM)%@%ﬁ>&@%$wﬁﬁmﬁﬁ%ﬁo£@%&m MKID (Fig. 1) ZERH L T\ 5,

YERLL 72 MKID OMERER . BUNCIESL > THHE L CWA Z EITEETH D, MKID OMREZ G5 12
I%. JEH L Sweep 12 & B IIRIRREDHIE, WEE(LIC X DISEMEOFAM, FERAIT — 2 2 H\= ) A X
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SITARNZ ERFEREN D, AWFIET, 2D DERET - TR 2 AELE LT,
774%2&/Fmﬁwhﬁﬁbﬁ iéﬁMA&ﬁ%wﬁﬁ%%ﬁbfﬁﬁﬁé’&f mEIWERE

IR A RBRERE AN T D 2 EICAB Liz, FEBRIC MKID & AW CREiiR OBERE & e 2R L=, £
T MKID OILHRIRAEDWNEFVETH 58 IEL Sweep ZITVN, %%EL<ME%T%5 & EHER L
Too EWT, HHEILIZE—H— %ﬁofwmmomm*%WMéﬁﬁﬁﬂﬂi@%ﬁ@f%za<k%ﬁm
7oo BI2IZ, 1 MSPS £ TOREA 297U 7 L — h THERSIIT — & ORE ZFTV N, MKID 0/ A X4
PEDFAR A 1T > 72, readout HIZRD /) A X3 MKID FHAD /A XD 1/30 BRETHDHZ & 2R LI
(Fig.2),

KA FEA 7 — 10 CMB B O KA BLAE 5 DX—A T4 VERLEQ/f /A RX) Th D, DD
MKID @B D1/f ) A4 A Toh D TLS /A XD knee frequency %3, GroundBIRD M A ¥ > J&H# (0.3 Hz) LA
TERDZENEREND, HELZIMEZREZHWTILS /A AOEEHLEZITV., WEROTV A D
MKID TIXTLS / A A% HIFRE <, BEREMIZ SN L2 MR LT, £ 2T, TLS / A A &K &
WAEEDDTFFA L HEBR LT, 7Aoo D MKID Z2Hli L7-fE R, TLS /A XK AR L1-
(Fig.3), TLS / A A% S LI 5720, HIE AT XA —X Dt biT- 72,

L b, MKID Z 20 BRI 2 3 5 72 O OFHM-R 245 L, GroundBIRD D ER A7 Mg 7
WA U ERESL LT,
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Fig. 1. Micrograph of MKID[1]. Fig.2. Power Spectrum density of Fig. 3. Prospect of TLS noise in
MKID. the condition of CMB observation.
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Abstract: In search for neutrinoless double beta decays, a Barium ion tagging method can reject every
other background than double beta decays accompanied by two neutrinos. Here we observed current,
from a Ba ion source which would be used in a test set-up for ion tagging, depending on the source
temperature.
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Abstract The Majoron model is motivated by the origin of Majorana masses of right-handed neutrinos
which induce type-I-seesaw mechanism. We show that it is difficult to create Majoron, which is the
Nambu-Goldstone boson associated with lepton number symmetry, as heavy dark matter. We discuss
several extensions of the Majoron model to generate TeV-scale dark matter through freeze-in process.
© 2021 Department of Physics, Kyoto University
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Abstract To investigate the spectral change of vector mesons and the chiral symmetry restoration, we
performed the J-PARC E16 experiment. It is important to realize the good mass resolution to examine the
spectral modification. The performance of the Silicon Strip Detector placed in the innermost area of the
spectrometer is evaluated.
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Abstract We developed prototype of Resonant Extract Charge Breeder (RECB) which selectively
extracts unique charge-state ions by oscillating the trap potential with certain frequency while keeping
other charge-state ions confined. We succeeded in the resonant extraction of C** and found charge-state
selection is possible and their pulse length is highly controllable.
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Abstract We investigate whether the axion cloud around a black hole in a binary system disappears or
not in a wide parameter range. We create the map that can be used to read how depletion occurs and find
that the cloud disappears in most cases.
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Abstract Double Field Theory is a reformulation of supergravity theory which realizes the T-duality of
string theory in a manifest form. We review Double Field Theory and the Born geometry which gives
mathematical foundation of the former.
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Abstract We have spatiotemporally observed a forming process of the fine periodic structures on silicon
induced by irradiation of the long-wavelength infrared free-electron laser. The reflectivity patterns
produced on the silicon surface indicates that the excited free electrons form surface plasma wave with
the density of ~10%cm,
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MEOBEERE 7V —o v ZFEOE LA L —F — 25BN B T 5 & 50H 72 &8 11 &
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Fig. 1 : Luminance images on silicon substrate (a) before, (b) during, and (c) after an FEL irradiation.
White arrows indicate the direction of the LWIR-FEL beam polarization.
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Abstract Super FGD is a new neutrino detector for the T2K experiment. It consists of two million
scintillator cubes, 60 thousand wavelength-shifting fibers and photodetectors. Because those cubes have
individual differences in their shape, they must be checked before the construction. We developed an
automatic quality-check system using image analysis technique.
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Abstract We measured three-dimensional information on energy, time, and Doppler velocity in
synchrotron-radiation-based Mossbauer spectroscopy. We also developed a multi-element avalanche
photodiode detector to improve measurement efficiency.
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Fig. 1. Setup of synchrotron-radiation-based Mdsshauer spectroscopy Fig. 2. Example of Mdssbauer spectrum
measured in this research
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Abstract The ATLAS Level-1 muon trigger system will be upgraded to cope with the higher luminosity
and energy in LHC Run-3. We report the result of commissioning of the new Level-1 muon trigger
system including a newly developed trigger decision board for TGC.
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Fig.1. Cross-Section of the ATLAS muon system
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Abstract The JLab C12-19-002 experiment aims to accurately measure the mass of 3AH with the total
error of < 100 keV via the 3He(e,e’K*)3aH reaction. Basic design of gas targets that needs to be combined
with various solid targets was made considering mechanical, physical and thermal requirements.
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Fig.1. A schematic of the C12-19-002 Fig.2. Conceptual design of

experiment at JLab Hall A. gas and solid targets.
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Abstract For the spectrum measurement of vector mesons in medium, we plan to detect electron-positron
pairs at the J-PARC E16 experiment. We use two-stage detectors developed individually to separate
electrons from huge hadronic backgrounds. The purpose of the thesis is to evaluate the combined
performance of two detectors.
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Abstract Tensor Renormalization Group (TRG) has no critical fixed point. Tensor Network
Renormalization (TNR) resolved this problem, but it has been studied only in two dimensions. We review
TRG, TNR and Higher Order TRG towards constructing Higher Order TNR algorithm to calculate higher
dimensional theory (such as 4D gauge theory) accurately.
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Abstract With the technique of perturbed angular correlation, the inner pressure and the lifetime of Xe-

Ultra Fine Bubble were studied. The respective values obtained were 1.64¥5-33 atm and

(1.3’:%%) x 10* h. The latter has a large uncertainty, because of the short length of our experiment.
© 2021 Department of Physics, Kyoto University
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Abstract As an extension of the generator coordinate method (GCM), the dynamical GCM has been
developed. We apply this to the particle number of BCS states. We show that the ground state energy is
significantly lowered, especially for magic nuclei for which the pairing gap is zero in the BCS
approximation.
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Fig. 1. The energy gain in the **°*Ni nucleus as a function of
the number of basis states Nocem in the DGCM method. It is
plotted with respect to the energy of Npcem = 1, which is
equivalent to the variation before projection method.
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Abstract New xenon gas scintillator (XGS) was developed for particle identification (PID) of heavy
radioisotope beams. We performed test of evaluating the XGS’s PID ability in RIKEN RIBF, and the
detector showed good energy resolution comparable to that of standard detector. Additionally, good time
and position resolution was also achieved.
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Abstract We develop derivations of integrable field theories from the 4d Chern-Simons theory, a
unifying framework of integrable models. From this perspective, we show that appropriate conditions
reproduce the Yang-Baxter-deformed sigma models. Other conditions allow us to discover the new-type
Yang-Baxter deformation and a trigonometric deformation of the Faddeev-Reshetikhin model.
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Abstract With Chandra observations of Tycho’s SNR, we discover time variability of flux of thermal
plasma and the synchrotron radiation. In the thermal time-variable emission, the electron temperature has
increased. The time variability of the synchrotron radiation indicates acceleration of electron and
synchrotron cooling.
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FHIC BV B EEN I, KEGECEHT RS (SNR) | 2R, A v <=2 b, B
B CEEMICEII SN T3, 205 OFEER TR FOIMBASLIESE E T35 2 EBbhro T
203, ZOYELRRRIIRIZ D> TR WET b % v, RMELHRZCTIE, Tycho @ SNR (BAT, Tycho)
IZBWT, BWN 7 7 X< LIRS OIIA B 2 % R L 72 (Fig. 1), 206 1d, BN 7 7 X~ DL H)
BN, JEEBUE O L BIMEIME TS 2 F XIS OB ERA LI L EERT B,

1. &V 7S AVICKITZBELROHFER (Fig. 1 1)

P X > TR Z T BT, BT L OHAMFERICE > TRV F -2 TS S5 IHEIRICR
2L3N5, LerL, ZOMBGEREZBHL 203 IEFICD R0, KiSCTFR R L 72 BHEE O RFRZ
B, Tycho JLHFRD V) LAMHEICHALET %, A X7 FIVIEHTOFER. 12 FEDRNZHT 0.4 keV 2> 5 £ 0.7 keV
FCHETIREN EALTWARZ EDRHEITE572[1], 2T XD, BRI X > TERBA 2D
NDWEEEMRZ D Z EPTEN, T Cassiopeia A ICHEE 2HI1H & & 3[2], £/, REELD Y A L
AT =6, MEPIC X 2 EFIMBEERSICHIRZ 5.2 % 2 LI P L 72,

2. WRIEBMBS ORE - ZEZESHRN (Fig. 1 H)

Tycho P ICHAAE T 2 MR DIEBHIBUR 121D SNR ICIZ RSN WERLZ LD TH ) M 2L ¥ —
DG TR R Z N T B[3], AFHSCTIE, 2 OMIREEREIHRHZT L Twa 2 E2FE L,
COEEHNE, BTOMERLZNEHFEOT I vy 7a buyGHInEGEEZIEZ -2 L 28T 5, 2
DY A DR =D 6, 100 uG DEHIERORE 2172, Tz, S & U < IEERBE 23
2 WEH & DI 2T o7 & 2 A FIRREIED T DO & > T\ % 2 EDH S 9T % o 72 [4],
NS DOFEFIZ, BEEIIECRFIEIC X - T, RGBT 2O I 3 )L X — 2010 5 8 m &
BEREZ25DICh>-Z L 2RET S,

BN TS XY OKEES FEEMAITRUR D BRI ZE B

\

) — TS5V R e BB )

Fig. 1: Time variabilities of Tycho’s SNR
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Abstract we study a class of multi-field extensions of the generalized Galileon theory. By imposing shift and SO(N) symmetries
on all the currently known multi-Galileon terms in general dimensions, we find that the structure of the Lagrangian is uniquely
determined and parameterized by a series of coupling constants.
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HTRSCFH ~ A 7 v R, xR BLNC X 0 BEOFEHOIMEEEN RSN TS, N
WREIE A B g 2B 1L, ©RAXF—BEDLT 70%% 505 2 ERBHINSRES L TERY, ¥—7
TRNX—LIEHEIN TV, EERITIRZHAO TR, KbEMAR T A TlE, ¥—7 %L F
—OERIIFHETH DD, FHEUANAOMREE L GE T2, RAMERICBIT2ENOEES ¥ —
JZRNX =D E RV 155.

ARFIETIE, BV LA VEGRIEMEIN DB EENERICER Lz, AV VA VERIEET 77007
VINGD SR G T IERIEE CAHEER 2 oA 7 — R Th D, B CIXE G A K&
AEIEE L6 b, i CIX B O AMERH ORI R < 20 < 7o I, —FExH I RS T 5.
ZOWEOBNTT, L L KBRAZ—/NVTOERNERIT, SREE TR & A E D
VOB FER L ESEA RO ENTE D,

EIAT, B EGTeT 77 VT v EFFORIL, Ostrogradski = — &~ & MEEALH AR5 70 B HE
WL S TREELRAZENHLNTND., B LA VBRIIE, 7707 o BE0ERMSY %5t
2N, EENHFREXE 2 EETETDH I L T Ostrogradski T — A M &AL CTWAT20, BETHD. B
VA VERO ZOWEIZER Lo —#ib, T72bb, 77707 VN2 MEE TOEMKY % & RN
5, BTN 2B E TE R DL e A D T —IGEERIT LTV LA B SRR TV D,
BM—2 77—t T 56— b 7V VA VB OIERIZ > TEB Y, —BEHb I Tng. —7,
AT T =k 2 —BALT D VAN T DT 7T T AL, ERIES D214, —EMEIIRE
TV, FEZiX, BRSO LT ) VA VEROT 7T U T L, B0 — b ) vy
D HDITHIGE LIRWENFAET D Z E R LN E /o> TV B3], AWFFE T, HEEEH Y LA Bl
X0 FEZNIRI TR D 72012, SON)FREE V7 ML NEICERE L, 777 0T 0nED X
INTHIRZZ T DN, B, T —r U — L Ry F VA TRRIE2U DT L —r &R D L X,
TL—r BIZHEEIND EEESG ) VA VERRIE, CNDORBMEE RO E ML TRY [4],
INHBMRDETRX— a2, TNOOXMPELZRLIZMR, ZnETITmon T2 8588507
U AT HIR SN, B 1By ORBEIC—RICRELZ 2R A L. &b, ¥ 7 b
& SOMNYVRER—IL~VF TV LA T 75 DT v DA HERCTAR DA DR H 7 &, VWD
DOERAENICONTHIFEEIT- 7.
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