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Left-Right symmetric model DICHEIF DLy J 2275 —DH%R

hibs & ol e T (MEERR)

REMAIZEZ 5 a0 1 D2 LT, FHEKTIE Left-Right Symmetric Model(LRSM) & BE(£h % H
EWO#HS. ZOEGiE, MERERICE Eh A EEMZ#—7 5 K —E5 (Grand Unification Theory;
GUT) S E<BELTED, SR CHHHTERVHEI DLW THHERBLAENFI TS, TOH
Th, RERTIFLRSM Ok v F2ART vy VBN 2 XA —1I2THEEZLTTEAL T, iz
ZNeOE 7 X —4%fEd A LT two higgs doublet model(2HDM) X bLii# {75 Z X C. T QLS R
RIZPVWTHERTWL,

£, IS OEWIZE>TLRSM (T3 7 L —A—IZBT 5 84 IC MA@ ER > Z L hibh b,

7z, 7= —FEREOFT—-XEHWTSEEO# 5 LRSM #6285 Wo =flRE 2T 50220

Thil~7 .

Lepton Rare Decays in Massless Dark Photon Model
Xiaolong Deng  Particle Physics Theory Group (Department of Physics)

One of the minimal extensions of the Standard Model of particle physics is the U(1) extension in the
gauge sector. Among several U(1) extensions, we examine the model of massless dark photon (denoted
by <’) and investigate several leptonic rare processes caused by higher-dimensional operators of dark
photon. We discuss lepton family violating two-body decays, p — e + ', which is constrained by the
TWIST experiment, and 7 — £ + 7', as well as three-body decays, p — 3e and 7 — ££'f'. We present
constrains on the relevant coupling constants. We also calculate the cross sections of pTe™ — pu~e™ and
pte” — 44" at g TRISTAN.
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E— AT A4 » EOHEZERZFE T A M Ek TS UCV (Upstream Charged Veto) ZBHFE L7z, UCV IZRD
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P Es RS (Wi )

% ld, J-PARC » Fr Y EBEROMER Y — L4 7 4 Y IZBWTF v — a8 4 VIPEERZGE L TV
B, EEETIX20GeV/cDn™ E—bZHAWT, 77 +p—= D + Y RIBTF v —L U A EERL,
D*~ ORI (KT 2 n ) 222 C e TRERDOF ¥ — LNV F Y RMAET 5, AN 7O KT %
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WEFTZ2ITIvIY7/IAKRED YT OHREZWNET 3, D~ OFEATIE 2—16 GeV /c DIEWE
Bt e b o, I OEVEENRETE TR 21T 5 2oz Y 4 X =T 7 F =L a7 (RICH) il
MOFEEIT 72,

RICH M T3, RS ORE 1 5 HiHEE & LT Multi-Pixel Photon Counter(MPPC) 2{#f 3 2,
MPPC O/NEWHIDZNET 2m x 1m OWMHAEIZE S BERD 2708, F=L ra7iEdfids/-H0
A=Y 4 bHAREMBE LR, a—MI 4 FHA FEERLEZ S0 F 24 PR OGO 72,
BAL R TR > 2 — (ELPH) I2BWVWT T2 FEEZ{T-o 72, 0.8GeV/c O 7% EHTHR 1.04
D7 ur S L THRELF =Ly aoe, #i#RYEE 3m ORMESE T 38, a—- RS54 FhA
Fe MPPC2ERALTY ¥ 74 A=Y ZHE L, 7A FEBROEN DS — > OEEHREPHEROME
ZRHH L, Geantd 12X 5> I al—2a YIHIHEEZ RIS ¥ 5 2 & T, ERICHIT S n/K/p OF TakiliE
A& 7 Hifl L 7=,
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KT 7T 4 THEH MAIKo+% AV 72 2C(n, n°)2C(05) BRELWTEE O HIE
KR BHET RPFIESE HEFETHR)

EEERETICETA M) AT 07 7 RIGEEZFHET A2, P L oIEMERGELIC LD PCiz

BT 50 RhEREDS BERE~ L R T sWEEZIRET H2LENH H, VC ORERELEH L
FTHZEERETH S0, WIS THH 2C OREEREEN TEF & OFEBMERELIZ X2V 05 REE~RD
HENDRGOBEEZMNE L, FMs0 SV oFEE2 AV ClREoBmEL I ET 5. Faid,
IRFAER) & R HER A FRDT 7 7 4 7HEMZ AT, ONRENLHRHEND 3 >0 o KT OFRER
RET HEEITH S,

2020 4RI KPR KT OKTAVIAN fiis2 280\ T, BEFO MAIKo 7 7 7 « 7EME AW 7 A M
BTV, 14 MeV O - L 2C OIEFHERELZWE Uiz, BIET — 206 3 D0 o KL O %
ik L, AEEEEZAOCTONREICE SN -FL42REET S Z & THEBEERE Lz, Ol
EENEITIEORRE T 5L 2HR L., ZONETENEDTHS Z L 2R L,

LvL, O3 RBEE~RhE L7z L RIECTE TN V2, WEIZODWTORMERRENRKEN o7,
2T, INESMNOT- 12 MATKo OF BRI 2 75105 3 FI2H5E L7z, 30.7 % 30.7 X 30.0cm® DK
B7 75 4 TEMMAKo+#H#E Lz, ¥Ial—Yarickbde, MAIKot+# V5 = L TILER
FI10 T KT 5 LI T 5, MAIKo+Z VT 14 MeV OHIHET- & 2C 0 IEHMERELZMET 5
T A b EB & H N OKTAVIAN Mi% 2B W TEM L, AHE T 2Ch. n)?C(03) BRSO EfE % e
TEBHhERFT LT,

a FEMEREL % AV 72 Hoyle IRRRED y HiERERFIE
i B R E (PR

Helil FH 3 a RifFZ2EXIHEL TPCEHKT S Y 77 7 Kb, FHoIcHEG R
FOWTHELIGD —2TH 5, ZOMIGTIZIIC, Hoyle JRAE L METH 2 12C DJifkcikiE (Ex =
7.65 MeV) S HPIREE & L TR X 115, HoyleREED K 11330 a B~ L i3 2 25, fiiic y #k %
S LB L. PCoBECIREAERE NS, Do, PCORITRAEL v #i2 Feh L Thiiik
T HMERE(y HIEEN) E. CEGHGARICEWTEEL AT A= 20 —-DLioTnd, TiE, 20
y HEEN i DT A K JCEGHGHE IS & 30T & 72 3Gk E £950% A EIET 2 & v ) i m 7
WE s E iz, b LoWEBIEL G, JCEGHER N LT R EE KTT.,
Z CCAIIR G, ITEOWG 2R T 2 72 i, a - L% 2CEI ST L. JRERGEL o #lE
T 2720 B a bt & BOEEPCE M il 32 2 & Ty #EHlE 3 2 2 & 72 < HoylefRiED  jifill
HREMET D EMNTED, F— 2T ¢ld. DigitizerZ Vs THUE L 7= Sifitign 2 & o 1S5
LTI 2T - 7e COITIC L > TR v 22779 Y FHRERY R E, Bl o B & 508k
RCORRFFHIFE RO A4 <y R B,y A2 POE L 7=,
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CANDLES ZBTO TIERNv 757> KDEHR
S EE IS (R ER)

CANDLES 4 ®¥Ca ZflWVWT, =a—F Y 7 &2 LW H [ B (0086 Hil) FROFERZ(TH FERT
H5, CaFy #EBEFAL T ¥Ca @ OvpS HIEHS (Qzp=4.3 MeV) OEXE{ToTHB D, EBRUARv IS
Y FHRY LT CaFy A PICHIR ICIBAZINT WS F U Y ARFIOFHFY K L= 205T1 @ ~ $i
ZHES BHIME (B 4+ B, Qs=5.0 MeV) BIFET 2, EoT. ZOEROBRENHBEIED I FL 2B,

20 ST 0 B4+ BT, 212Bi & 205TIPNY 205PY v 5 T H 3 . ARERL BREROW
ST AL ¥ —, FZ20RMESEEZAVTHENETS. B, BRBO o HEIZOWT, o $HY B(y)
HR{DY Y FL— a YHOBEOHDECERM L ZEERD (PSD) i Lo TREEIToTWA, LA L,
20 22Bi QRN y SRS o BB (a4 BB G EN 2%, ¢ BEHEEDRW o Bl L KO
FHOBENADES, 22T, a $RE (y) FRER LSO LEFORMETRRT 2 ATHEZER L 72,

HIBi — 29571 BB G0 N TIRIEAERR DXy, Bl7—Z 0OHhh s, v HEBE LRV 2°Po @ o HI#EHS
(Qa=7.4 MeV) EAEER D 295T1 D v 31 (2.6 MeV) HFREZER L, BEOFEZ A TANCHBLZ, v
T o+ v O N TR MR 3 2 24525 i 2 B2, Blll7—20hh s, 4 BRHEES o
HA8 (21°Rn HAH) $49 (Q,=6.8 MeV) %R L, BHI7— X &F & A THET PSD xR B L7z, Rk

. RFEDHI TS 2 212Bi — 2957 fiiE G N TIHEEIER L 7=,
AREKRTIE. ATEEOERSTE, I M NTEFEZ R L 2 ¥ TOBREDROZLICOWTHE T 5,

CANDLES £ T 22Bi &N v 7 77 7 v F D&
B R IpEEE (PR RO

CANDLES %R Tl3. #Ca ® “HER—%(B B) HIEOWEZITR->TWwd, 7. B LD LR
W ERERMER RS LTEY, Ny 2779/ F (BG) BREAPREEL ->Twb. 2v B IS
I3 Qfifi (4.3MeV) i i3 7=/ T, 2.6MeV LI F Tl y #BG 23% (. 2.6~4.3MeV T2v S
B ¥R A BT 2 IEMECHE Lz v, O H 0 F—fHCid. faNICE £ 5 e
P> 22 Th HiELR A1 O 4% (312Bi,212Po) D LI (*2Bi-Po HH) (2.9~5.1MeV) 723 1187 BG &
DE S, P A 299ns D 22Po D a filIE, —IEMERE T 212Bi @ B D & B ns LU F O]
i %5, ok X 2 D O #E)F(Double Pulse DP)o)uirIu FERE D . WITENRD B B A
HDJE (Single Pulse : SP) & DP @@l A5 R#Eic 72 4, AHFFETld. 22Bi-Po HROIIE & M=
CEHL T, BG oGy fA 7. CaFafifiNTO B MO A L F—Ic X2 HR L afffic X
LHERENZFNOWIEE Peod & = N2 cE R TIERK L 7= Bl 7 SP. DP ZBic A 22 C
ETRT—ZICHLTSP & DP Ol Z2ik%, AL TR, AWITECOMMETIEL L. &1 1c DP
LAEAILENAGD oA RY FD 2y BBEROMINICENE FHEEE G A D00 EHIT 5,
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Experimental hydrogen radicals(H*) detection and comparison between EUV
photoionized plasma and VUV photo dissociated plasma
Yubo Wang, Fujioka Laboratory (Department of Physics, IPC)

Extreme ultraviolet lithography (EUVL) light sources with a peak wavelength of 13.5 nm have been actively
applied to lithography for the mass fabrication of high-performance semiconductor devices. Sn atoms and debris
on the surface of the EUV mirrors reduce the reflectivity of the mirrors. Therefore, hydrogen gas 1s flowed to
buffer the Sn 1ons and suppress the deposition rate of Sn. At the same time. hydrogen gas is photoionized by EUV
radiation and hydrogen radicals (H*) can clean Sn-contaminated EUV mirrors.

Detailed studies on H* production under various conditions are required to understand and predict its long-term
effects on EUV mirrors. We use the laser-induced fluorescence (LIF) technique to measure the spatial distribution
and time evolution of the ground-state hydrogen radical density in hydrogen gas irradiated by EUV light from Xe
plasma. In the experiment. H' is excited by two photon absorption of the probe laser at 205.14 nm. Subsequently.
the fluorescence at Balmer-o around 656.28 nm can be observed with a photomultiplier tube. From this
tfluorescence intensity. we can determine the temporal variation of the H* density in the ground state. From the
result, it 1s inferred that about 20% of total hydrogen becomes radicals in the ground state.

Instead of photoionization from EUV radiation. H* can also be generated via photodissociation from vacuum
ultraviolet (VUV) radiation. which is potential to be a more effective cleaning method as VUV photon energy is
lower than EUV while photodissociation cross section is mmch higher than photoionization. A Schwarzschild
objective (SO). composed of two concentric reflective mirrors. primary mirror and secondary mirror. was
designed and tested mainly collect VUV light from Xe plasma emission. The large primary mirror reflects and
focuses light on the secondary mirror. which can reflect the light again. and gather it at the focal point. There. this
mtense/bright radiation can be used for future experiment.

X R ERAMFEZAVEREETFOREORZN
B BRE RERAFZE S (R )

Bk L —F—EEA BT A B EOm EIZ@) T, b=l i ElEE T oy —4
v FNER T O AZET 25 Z LA OB THLS. SHEETORSEL, sdakFcBiTs
INEGHESS, BMEL —F—2X 5/ A VIMEOHBERETS. AMETIE, WERNZEETLS
WETPHHT 2 XMRCFEL, BXBRORT MAMLHERNT TOREE O RAX—054
ZRIETHFELHABE L. EXHOFANZX, @R 74N E— LA A—V 77— NeXRRAEICE
427z High Energy X-ray Spectrometer (HEXS)# iV /=, # XA <7 M HEmlETFO= L F—57
MEERTHOTNHECTH D AL TS HEmET 7T o HEa— FEBRMFEAEA
SEbBHAZLT, BXBARYT MREEEFOTRAX 2 HME L. REMTErIT, K
KEEEOEZOEFEZAELa Ly Ea—4F—TIEMEAE Z LT, EEHEREE L2 EDEL—HET
HEZ BT HIETHA.

EBRTIE, SEL—F—2WEIZHEHET S Z L TRATHE X MR, K& (LBH), SEETA
AT PAEBEMCEHILE. R LY =7y MITREETHY, S 40 pm OFETE B 36
EEOEHIZES lom OFTFAF v 72 EELZLDOTHS. ZORENWTFAF v 7 IZiEF—7 v

FCEUEEEETR, ¥—F v MNAEOTES T EREENDS, Vi—Falb—varylbniREgs
MAAEEDRH L. KFEZACTHEIT LR, BEY—7 > FATEFHAERE Y —F% 21—
varLEBeEXBERHELTWAZENHLNIR-T. £, Bl KERTY—F v biZ
DT TWARFEBO 7o v 7R ) —Fa L—> 3 OMENICS 2N TH 5 EEEM IR LA
BAZENTEE.
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BF QCDHEABEERAVEI #—7 QCDERSOBRY A X R 7 —1) V5 BRD
=it

BN BRI e (B H )

7 A= N—F OB FEEGART 2R TEF (QCD) pEdidh T 2WH I, ARREICE W THER
BREZTIeAHeNTWS, 74— 2EBERYOOES., ZOMEBIIZaZXF—N"—TH23, L
L7 4 —2BRHPBFELD S ENFEED 2 VITHEOWEERTIE, HEROXRES IR 2 ZehHo6NT
W3, LrL, BRZ »— 7EROERNBERZ Do TVRY, T, ~REGEHYr 7024 ——05
FUCBIN AR 3 XA PV FBRILFI L Z, HEEEICE T2 e E A6 TVWAH, ZHUCBEd 2 8l
PINGEIZ RS ETH 2,

AWFETIE, #T QCD BUEFIEZ FHWTEY  — 7 OB RO 2175, AT T iR
TRIFRDHE WV N, = 4 TEHHBIThIH, AMETR I DR TREBEO/NZ NN, =6 TORRZ, KER
AR L 279, £/ Ry €U F 5 X—2—EH L HEASITER O EREN 2 5y me
WizFEHTE, RUYaIV—TeHFEREAR LEE Y XA —F a2 L7 Y MR EITo 758, Z. A
RBY A ZRT—V Yy ZOEREZDOTLICHBE LRV L 2RT, 22T, REEEEHE LR ZITVL.
A= Y ORI NS,

AdS/CFT itz AUWIEBIES ) — V BROIE—EEICE T SRR

LI R FPEEmAEE (MEEHEE

BARICHET 2 4 20 h B3 28HOFHERMY L CELERSS 5, AdS/CFT 53 2 offsk
BICESLS FHETHY, SR FY vy Z—E0B TEHNBEGG Y 7 0ER Ficd 5 4 DorRZEn s
HEAFMTH 2 FRT 2, ZOFRICEKZ L, 779 7 R—NIFEOMFEITS 2 2T, MR ERE
ERTROMEGHEEZBNTT 2 Z L ARETH 2, EFE, ZoNEEHVEHRICEWTHREBEE T
ROBIET ) — DR O W= R BIMNENH O R o7z, T OMHEIZ Pole-Skipping 5% (PS) &
I3, PS ki, HFEREE FPEOEBRHOEMECERIL Y ) — YD —BICRELRVIEEZE
33, ZOBRBOFERLYY), PSHEERLEER EZMOEHEFETHA A LEETE Z 2 HHIS
NTWils, BT ROFFOAARMESRIES ) — B OIE—-Bickmahns 2 e pffEhtui,
Lo LZDHEDOWHZET, PSI3RL REBILES ) — VBB FROEEBENZMEETH D, EHIKEETHIARL
BEEARWEEZ LN S HEE, EHETHLIRIZDVINEEHRTHEZ b otk, WEFIZET
A A 2T EORIEERED DR 7 5 4 EEICBET 2 BB THIT 5 PS T 3L ¥ — 5 EHRIE 7
V—YEEE I THEH, FOERDIIVEERIHXATHRY, £2TABLGR LTI A RENERT
PS 2f#fi L. PSEBTFHAREDOBADIZOWTEDEE LT 7=,
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CANDLES B TONw oI 50 FERERICEITT
EvFAILOYIaL—Y 3 VEE
=47 Bl RRERTEE  & — (W)

Za—hFY 7 EBBLAVIEN-ZEE (0vER) i, —a—FY w3 s FEEROGAICOARS

ZHMTHZ, ZOEHEFEFHII=2— Y/ OEROEIFEFEHIZ ORI 2 BEERWIGEED—DOTH 3,

CANDLES B TIEH > Qgp il (4.27MeV) Z R 8Ca @ 0vpp FHRER D DIZ, 96 D CaF, Hfh
ERWTHEBZ{TRoTWA, 0vBp HREXTIEMDH TE WAy 777372 F (BG) RELBHE L Ih 3,
CANDLES FEBTIIH 4 RFMHIC X DIE BGIREIZFEHTET WA D, ENTLH S BGHERD—DOE LT,
CaF, fifNIC & 2 Qp fHi=5MeV, F#illi=3 577D 25T B (*5TI -2 Pb) 35 3, Z BG $#4E,
NETOOTIHMOERERTH 2 22Bi 0 y @ EES o B 2B S8 T 2, v FL—vavEE
DI EH L BB Z AW TRET 2 2 TRILIBA L TVWi, L L, ZOHBTREHETS 2 22Bi
A BG EHROEMHICH LT 18 52 EWIH D veto 03 TED, HEOR WV 0vEE HREHEITS 5 2
T Livetime Z A EIICHO LTLE->TWS, 7=, % LEhAWL 28T H#EO BGHEL GTh T3,

INEDMEEMRRT 5270, HiICHEOMBERRZI D ANL@hFEEAs, € FhrnrIa
L= a3y (MO) 12 X - THEE L7z 212Bi —208 T1 —208 pp it A H G DB D Eh 6. Fir-kESt*
PERC L, 2T FH8IC & 2 BG HR oL Rom 2 A L7, AEEL T, MC 12X 2557 — X OFBLE
e E R Z D AR TS X 3 28T B0 BG $RDBEDRICOVWTHET 3,

Fro—LN)AUDAERRICAWVWA R 7 b F o o /N\—5FAHH LEIE
ASAGI ASD H— R O 1$EEE

WA BX B (PIEEER)

Fzlx, J-PARC NF R EEMERED 720 B — 45 4 22T, Frv—24 - U F 2905 (J-PARC
E50 528%) ZFHEILTW3, HERTIE, KEE r E—ARMAOKBEZMCES L, 7 +p— D 4V
RIGe ko TF ¥ —L - AVA Y (Y2 Z2ERT S, D~ OBEE—F D~ - D'r~ = K+ 55
Kt ¥n ZHHHL, D OMGEEEZHMENT 2 2 2T, Missing Math IEIC &> T YT 0BERARY
FLERHIEST 3, KT 2o~ OMBERIET220CF 7 hF oo =203, FUZFFz2 =0
BETHANTEEEY LT, ASD(Amplifier Shaper Discriminator) #— FZ{#i {3 2. ASD #— FiZ F
VI b F o R—0HEKAESEHIEL., BER2EE L, BELABEEEEZRZ-ERICHLTFY 2L
A3 2, E50FZERTIE, Belle T RZEHICHFE X7z AGASA ASIC F v 72V LW ASD & — K,
ASAGI ASD h— F#BIFE L7z, ASAGI ASD #—Fid, #HT2FU 7 FF 2 o A—DfilERH 2D T
A ICELETESEEDHIFESCHEOEFKE E Wo /e A— 22 —FEOHMANTEHTZ R
T 2R EEFRO.

AWFFETIE, BAED ASAGI ASD A — FZBEL, HEERHlix LTT7 A FHFU 7 FFx VN IZ8BE,
B E F 7= BR L SPring-8 2B WTH FE— 2% HW=ilBR 21T - 72, MERHICEWTH 96% DR
HEhER Y | 170 pm FREON A DREEEDE bz, Ch e OfEIE, HfTHFEE LT GNA-200 ASD #—F%
LBl ER%FETH D, ASAGI ASD H— FHHokitEERioZ v MR L=,

21



COMET Phase-1 ICO T b H =L AT LDHEBEEBEBIZE DA 0 T1 Y EREROHZE
Wil fiC HABIES (WEZYR)

COMET Phase-T i3, FHTEHERT TIRHEICEIE SN TV A pe IRROFEZEZHNE LTV A,
FEETIL, 2 o0 FELMHER | Cylindrical Drift Chamber (CDC) 3 & ¢F Cylindrical Trigger Hodoscope
(CTH) Zfl\W5, CDC 12w BHF-oE B L OOl 2 Ml U, CTH (Xl L O TR o0l i
MEREHET 5, EBTEI P I I D TF—RXEFD XA 2 > 7% 5, CDC ¥ CTH #HFHIC
FIH =2 ZFLHHBY, b0 v Fr AL DEENL NV F—2FE{TT 5, CDC, CTHM k
VH =2 A7 BT FNFIMIICHREHEATTOhTE RS, L2200 VI -V AT LR EDE
HEREMiEfThii T, ABETIE, @i k) H— 2 AT LOMERITV. FOMEEHMEZIT- 7=, FFiC,
LA Fry—fllE, F—&UUEEE, a4 vFranyy 7 oE%ZFuv, COMET Phase I OER % i
e Rz, £, FUH—tERER A LS FEREERS EIFA v 2HIBL, PV AT A
WCEBEAL=2—Z0 3y PUY—ZRBATAZIEME L, ZHCED, PUFT—HBIZESETH
CDC TE A RN D A R — BB IND ANB Z e HTE S, FIH—2 27 L THATEDEH
FPGA 12, BB AT —a2a—F 3y VU —27@O—FTH 3 Multi-Layer Perceptron #5231, 778 HE,
LA Tyo—Rfld, TRICEDEEAN =2 —F 03y bU—2F U -2 AT ACHAARETH S
e ®hEE L.

COMET Phase-1 + V) ' —#H R SiPM $Hl > X 7 L DA%

Hh "Wz HAWRE (WEFER
COMET #E&iF, fEHEMGTIIELALEILAVEINEFEL 7 v 7L — " —JERERRD p-
e ILHUBREZFERT 2 HEBTH 5, COMET £5iid Phase-1 & Phasell © 2 B CEIE X h, HiF TR
Ta—AdvETAI =Y AERICE X2, Cylindrical Trigger System (CyDet) 2 X - T p-e 5
I X 25105 MeV OIS FEFZFEHRT 5.CyDet D b U #— 4% 1 5 Cylindrical Trigger Hodoscope
(CTH) > vFL—2—%fL, vvFL—>avikid SiPM 2flwCtESKESICEHBT S, L
7> L. CTH O BUHERE T SiPM 28 BUH#IRIE L. 7 4 X8 LIE SRR Cco b Y 7 — ik
MLTLE S, BTHECIEC OERE L LT SiPM 0B Hl o e R X vz, AWFE Tk SiPM &
Ho 27 LOERERBER L, BN 25 2iED 72, FFfic CTH T SiPM %l T & 5 e &
MEICOWTHET 2 2o SiPM o ErRBHEHEZ T 72, RGFL 2B W T, F50XE -
Bt e - HHRE LI/ A XL — Ol 2T -7, ch kb CTH o FRENXE LI 30 pe.®
55 13.-36 °CE TSIPMERZHHIT 2 2 & T1x10*° n/em?>E TIRIMATEETH 2 LR TE /-,
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Variant axion E7J)LIC & % axion E£f{
i i PR (WEEE )

FHETOBEBLSNE T E— X > FOFEE»S QCD d CP D ERT 0 X7 XA —REIHThE»
(6 <1071 2 edbhoTWwa. ZhpiE CP [ (Strong CP problem) TH 2. ZHOREZ M
d 245D 1 D3 Peccei-Quinn (PQ) B TH 2. PQEEMEICL 2L, EWEEENIHL <A A F0H
HUQL)po ZIMA, ZHHHEMICHNS L (Pseudo) Nambu-Goldstone boson & LT axion 23841 %.
Invisible axion €7 LTI U(1) pg DAL E 27— HKE W (f, 2 10° GeV) DT, FF E4L5 axion D
BRIZNDEL (ma £10meV) 3. 207D =a— bV 2 DX 5 FEHEERMS & UTHFET 2tk
»%. CMB-54 Ti3 CMB OB EO A &M LA EH, 20k 5 RFHEERITETD adon ZHHIT
ZZNREM A S 2. ARIELFH L TIE Invisible axion EF /LD 1 -DTH 2 variant axion EF L% LR AN
RrF55. DFSZETLDESIZL2TOMRIZFELL PQF ¥y —I 2522 LHELIC X 5 TDHA axion 34
ME 5 H, variant axion EF NV TIE 7 L — =202 X 5 BHEEIER (8,a/fa0V, Oua/fatbyst’) HTF
fET 2720, 74— DHBIZE T axion BESN 2. BEFMHEEFIHRTH LW 2 EMBEREZBHKL T,
FHOMNAERE N 2 axion DRZFHET2. FL T, CMB-S4 I ko THEINBEZTHAINRNTA—X
ZERZRNR 5.

75 v 7 h—)L & Hawking EE&t
W) Rl FRFieifEE (WETEHIK)

Ty R—=E, EOBRRKRENIEVASZHBATLEIRETH L0, EiZE0T
T HR—IVPREZRNE—2HH L TWAEZ LRbhoaTA, ZORE%A Havking 55T &
VI, RRLITEORERFRHICOVWT 2BV OFETERZTLIHOTHS. 1 DRIEIOH
REMOTFRL/ZS. W Hawking DERIHWHHE T OLEBREZFAT2HECEI-T, 9
I DR F—HENET N2 EEHRTLHECE o TTHD, 72122 T, &EFD
FERERETHELL Y L35 L3 2B 28 DI 0 B S LT B S B 72
5. Lo THEIIWeyl 7/~ —2HWTETHELZRY A, BTz R/ —H#)
B7 o VNVORFATHET S, T L THmE LTHMEDORELLE L, Havking 85 D4
iz TEZ S,
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HAZXFFREICED <, Feynman B 57 L) defect CFT 7— 4 D i
IB~F HS—BE b FEGRET T (MEE R

HIEGEG (CFT) 124 b ZABE S FosEERT 2 BN 28 & L THEh 2 TE =, #ilxiE,
3 K Ising BRIOEEBIH S TVARVIZHEOLLT, 71+ A 7 v 7o Eh 3 F PV 2
ZXI X o THRFEEAVETETLESDTH S, Lo L, BEMATIIFRASL MY Y D defect & WY
FNBMEDTFHET 20HHTHY, TNODOTFELRIET 2 Z LT TERW. Z IT defect 235 2 PHLR
THEESB R 20§ 2 Bl A defect CET Td 4. defect CFT Ti, bulk 7213 T { defect Rz &4 F
2 AR HHESTFET 2728, defect FIZRTEL TWAHE T (defect RFTHE 1)  RF#IER Y 2@ L
TREXTEZRFD. ZORENICE defect OFT 7 — X 2 IMHEN2BFHD X A4 3 7 A RRA 7 2 EE R
NFTA—RD—DTH 5.

ARWHSETIFHIHR D defect IZHEGARTEL L T2 defect CFT 823 % | defect CFT 7 — X DAk
2175, %, REXICIE Feynman MZ2HWTEHHE SN 323, Rychkov & Tan iZ X Dili%® CFT OIFEIC
Feynman X% H WA REIOTRHET 2 FiEAFE Sz, L 130560 EERIRD defect
WTFET B defect CFT IZIHT 2 2 & T, B BIS2 5 TR defect IZJRITE(L L RS H 2 R Zfilid &
OBk 4 72 R BLOD defect AR T OREITTR EHRRENICENTE 2 Z e hinho .
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7z LML —F—HCEERERA A -V VY IEBMTEE O

JENT FRA S HpFTes (PR

T L —F— L3 ARERAE L FEE 7 L PolE AL AL —F—TH D, L —F ]I
COFRIcE VT, 72 A ML — % —3IFRM R I TASRfRE 2R Y — v & L THIV BT
28V ANEHE AR AL F AR & ) b Kk, R R e EVEEREE I E T S ific oL R
BRETTL. Zhick Y F 7 2L —F—IC [ TELE I A b D 729, L—F—F XX
DHNE Ry — A TOMEAAFEL 2%, — 5T, L—F =2 ERRA 2 -2 v 27880
CIHEFEF /oL AL —F - EI R TW 5. 2 OERMRRE IR L —F — ORI ko THIR &
L, ~10 yumTH 5. £ T, 7 o L %.ffl)tw—ab“- PEBRMA AT v RSB ICEA TS L
T, X IEMER T A RE L 7e B Lk b, ERSREOM EAWIfFE S,

A7 Clt, BEL MM E RSB 7 c A PP L —F—2BAT 22 LI1CkY, 72 L
PR L= O TERERA A=Yy SEBS TSR O R To . Ml A A v AT v T4 vy
FEOFERICEII L, BB A A -2 v b EH AT

e

Development of Femtosecond Laser Desorption/Ionization Time-of-Flight Mass

Spectrometer based on Ion Trajectory Simulation

Wang JianZhong Toyoda laboratory (Department of physics)

To expect to achieve mass spectrometry with highly efficient. non-thermal. and non-destructive ion
desorption/ionization. We are developing a time-of-flight (TOF) mass spectrometer using the ultrashort laser pulse
as a desorption/ionization source. For the testing samples, we employed alkali halide polycrystals. We analyzed
the initial velocity distribution of emitted ions based on trajectory simulation in the electric acceleration field which
is calculated by the surface charge method. Based on a modified Maxwell-Boltzmann energy distribution model,
we evaluated emitted ions’ initial velocity distribution from analysis of ion TOF spectra. For the comparative study
of fs and ns laser, we employed a 160 femtosecond Ti: sapphire laser pulse with 800 nm wavelength and a 1.0
nanosecond Nd: YAG third harmonic laser pulse. and CsI as the sample. Faster velocity and higher temperature
Cst emission induced by nanosecond laser compared to femtosecond laser was observed at the same energy 2.5u]

per pulse.
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Theoretical And Numerical Study On The Formation Of
Collisionless Electrostatic Shocks

Minh-Nhat Ly Theory of High Energy Density Science Group (Department of Physics)

The study of collisionless electrostatic shocks (CES) is of great importance in both laboratory and as-
trophysical plasmas. CES is a widely used mechanism for generating highly mono-energetic ion beams
in laser-driven plasma experiments for medical applications. In astrophysics, most shocks observed in
nature are collisionless, such as the Earth’s bow shock or shocks in supernova remnants. This thesis
investigates the formation of CES under density and temperature gradients through particle-in-cell nu-
merical simulations. We discovered a structural transition away from CES and discrepancies between our
numerical results and current shock models. With this new understanding, we aim to propose a revised
model that takes into account previously overlooked effects, such as density expansion, to hetter explain
the observed phenomena.
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[1] S. Homi et al.. Appl. Phys. Lett. 121. 022402 (2022). [2] K. Ueda ef al.. Phys. Rev. B 102, 134432 (2020).
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[2] R. Nakamura ef al., Phys. Rev. B 104, 165412 (2021).
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[1] I. Stahl er al.. Allg. Chem. 644. 1923 (2019). [2] C. Tian ef al.. Appl. Phys. Lett. 116, 202402 (2020).
[3] T. Ohta ef al.. Appl. Phys. Express 13. 043005 (2020). [4] T. Ohta ef al.. ATP Adv. 11. 025014 (2021).
[5] T. Ohta. K. Kurokawa ef al.. submitted.

Simulations of teacher-student scenario in deep neural networks

SEOKTAM JEON KIKUCHI laboratory(Department of Physics)

Recently deep neural networks (shortened as DNN) are widely used in various fields including auto-
driving without a trained driver. But the mechanism behind their efficiency remains largely unknown. In
this situation, approaches based on statistical mechanics may provide useful insights. The teacher-student
scenario is a good framework to analyze machine learning of DNN based on statistical mechanics. In the
present work, we executed simulations of the teacher-student scenario on a class of simple DNNs.

In the teacher-student scenario, the student machines try to infer the configuration of the synaptic
weights of the teacher machine, knowing only the input and output of the teacher machine. We simulate
learning by the student machines which try to minimize the loss function (or cost funection) which measures
the difference between the teacher’s output and the student’s output. The results of our simulations clarify
the following questions : 1. By different learning algorithms, the machines travel the same configuration
space? 2. the "equilibrium states” accessible regardless of the initial states and algorithms?

For the architecture of the DNNs, we consider a simple multi-layer network, made up of many percep-
trons, depth L, and width N. For the activation function, we consider ReLU, tanh, sgn functions. And
as optimizing algorithms, we utilized Monte Carlo simulation (T" = 0, greedy) and (Stochastic) Gradient
descent.
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[1] K. Nagaki et al., Meteorites & Planetary Science, 51, 1153-1162 (2016)

Amorphization mechanism and kinetics of fine-grained bridgmanite
polycrystalline in shocked meteorites

SiJin EREMIRE (FHHERBI R

High pressure and temperature generation induced by impact events can cause phase
transition of constituent minerals to their high-pressure polymorphs. The occurrence
of bridgmanite in shocked meteorites suggests that the pressure above 23 GPa was
generated during the impact process. However, the high-pressure minerals become a
metastable state immediately after the pressure release. Owing to the high temperature
just after the pressure release (post-shock temperature), bridgmanite grains often
disappear due to amorphization. Therefore, the residual post-shock temperature should
be a key parameter that determine whether high pressure minerals can survive or not
in shocked meteorite. In this study, amorphization mechanism and kinetics of
polycrystalline bridgmanite with different grain size were studied at high temperatures
up to 1080 K. High-temperature time-resolved synchrotron X-ray diffraction
measurements showed that the significant volume expansion due to the temperature-
induced amorphization causes static stress, which hinders the amorphization from
progressing. The temperature required for the amorphization for fine-grained
bridgmanite was approximately 100-200 K higher than for the coarse-grained
bridgmanite. The intracrystalline amorphization mechanism found in coarse-grain
bridgmanite (Nishi et al.,2022) probably reduced the amorphization temperature.
Considering the small grain size in natural bridgmanite, the data from fine-grained
sample is more suitable for the estimation of the residual post-shock temperature.
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FTAL =R dEVD 2ODRIRENNT A= R0, HRECE (FZEREE) X Em2sBin,
TR A Y 2l 5> TR AN S, ZOBIIMSME L TCERDOKDREE IR
BAn Sz, DFV . MAONTKO—EITET N HENOZEBITHEK S NEY OKIZTFD
Ay vanbPikENG, AEtEE EHEKEEZZNZEIVEINCE R THE L, £ D%
KENTZKDTNTHRERET D £ CTREERORMZ L E2RIE L,

FEROFER, TN TOFEHIE U THEAKIZIHIIOIAIE IEZ IS TR T L, 750 OFRKE
1T DRI L > TR OA— X — Tl 5 &\ 5 FEhD R S e, P OLRKE
X JICES U CHEFEREAD L, DICEL TIED=500 mdb7- 0 TRMAKEZEESZ ENbhot-,
D% DOFRIEEMFETIL, WIHAICRIEEEN —E TR T AN H V. T OBARBEEINMET
LTV fEIDS RS S L7z, BETIE, Z ORI OHERBALE LF DO RE S TORKEDRL
BARIFVEIZ W T 2EBR o KASFEE & BEEAT T Cigin 9 2,

XRISM/Xtend $#£#; CCD # H 25 DFEXHNLE DFEAR & 2 B DS
KHEE— BARFIE=RE (FTHHERE ZH L)

o2 13 2023 FEEFTH BT P ED X RRK SRR XRISM IZHER SN D8 X RRERGEEE
Xtend F O S CCD #Higs (SXI) OBIFEZIT-> T\ 5, #uE BBz mT, 4 KD CCD
FAOESH COMEBEZFEMICHEL T LERDH D, £ I THLxlX, CCD #1DHE E
WCEBROA V2 ZRBEL, Avvaz@BLT55Fe b0 XBEBRET252 LT, BT
RO EIRE Lic, ZORKONELEHEAEE X CCD FOMILE DR 21T - 725
B XBRE XA 2 W=D TN S I K DYEHOED L | X o N —)
DZEICEDA YV 2DEOEREWSMEEZR AL, £ZC, AU Nofize~7 7 v b
(2T DA IESCRT I W D BEIR OB E A E A L, CCD £ DOFXNLE & 19 70 DR E Tk
ETE T, 72, CCDIC L DBIHT — & & RIEOFBERICHEX ET720121T, A XBEE
FWEEORGR (FA ) 00 BA XBRBASF LIZBIC AT VBN 5 8RR TIR
(FAvTaT77A4N) &, M ERBROT—2 ZHOTHIE L., AS XBRICRd 505 %
HMERSFHHRTEZAINEEELTHET A XNERH D, £ T KA
1, 3HEOH FBR DT — & & FI TS B ORESE __Obemret oy Specin
S ZAT > T2 A T OWTIR, BERZ - T E .
WLz, A4 777 A%, AXO 5505 T
% X415 (Inoue et al. 2016), ASHFZETiX, AIHF TH
A Hitomi/SXI DT A a7 7 A )Vae_X— AT
Primary, Secondary, Constant % s L7z, & OFEHE,
XRISM/SXI @ Secondary, Constant D T R /L —{K {7k A
. [F—g&2F0 HitomiiSXI 074 & 5re % = & 788 L {\ / \ //
7272, A4 7077 A)VOVERIZED AfvT-,
PLEAESE 2 T, XRISM/SXI DI B A HEEE L T-,

Intensity

Pulse Height
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XL-Calibur &% X BREESEOBAF & MEREFE il
BT RAARFZRE (ERTHIEREL 510

FexlZ, AR T AU B « 27 =2—F o OIHFE TN D6 X SR CEIHI R ER ZERE
XL-Calibur |Z#5#9 5. #F X $fLZim i (Hard X-ray Telescope. HXT)DBAF Z Y LT\ 5,
x%&fﬁﬁ@ﬁ%,ﬁﬁﬁﬁmi 12m TH Y . HEEEICHE L7~ Be BELAIZ L 0 #ELS U2 X A7
CdZnTe =B (AR e (CZT Miti#R) TIEZ 5 Z & TIROGEBIHIZ1T 5, HXT 1 iff‘@}iﬁi‘
BEMEIZ PYC ZBREA—/R— T —Z HW\WDH Z & T80keV F TOEWTRLF—D XA (

X ZEN - fie T DNFERTHh D, Eio. HXTIZHHETLL L 7= Wolter-1 B 52 zf&%f:aqﬁﬁ
LTHEY ., EE45cm OEESEERIC, JE X 0.22mm ORI % 1278 Hiitg L - £ &
WA & o, 85I i*éﬁﬁﬂ(0)774’ VAU e R=ZEV R I TEY ., KD
BEFOAEIZTZ ONR—IC L > TRED, Fox OWFET V—7"TiL, 2020 412 H £ TIZ
RIU TS e i 7% SPring-8/BL20B2 B — AT A B W THEEEIC X A2 U T, KihE R
MWHT TA A b« N—(LEOFENEE (ﬁ%nﬂ%)’gf%ﬁm L7z, 20214 6 H 2% SPring-
8/BL20B2 CH:REFIAMZERR 2 5kt L 7=, LimsEd FMERBICITEGIERE E NI H V. £+
LZ1 HPD (Half Power Diameter) & A Zhmifs & e _nﬂﬂﬁ%’:ﬁo 72 A IE O PEREFEAM SR
DOFER. 30keV., 50keV “G‘O)ff%@ﬁ IZEHIZ1.8% ﬁa (TAEMEREIZR 2.0 A1) ThHo. H
NEFEILZFENFI 172.60 £0.08 cm®. 72.81 £0.06 cm®> Th > 7=, _h . HETH > =i
0) X-Calibur #8555 T*@%fl:j? FENRTHMERTHY, BEAERLTWD, F

. BRhmE OB AR ERE L, £ 2 75% PEEOHEE AfEL 72 2 A 5954 T
zboto BT, PERERHMERER CHUS L 7= LimsE O R FT i 22 B ZhE A A MG D JER 0 72 E D
%iﬁ’:lﬂfocéﬂ?ﬁﬂ%ﬁoto F 77 MEREFEAM A #& % 7- HXT % XL-Calibur [ERD¥TH LIFH#HITH 5
AT 2—FT DT AL L UFHE XA — L, B EEA%ET L,

NuSTAR & EIZ X B SN1987A HHIF IR D i~
LT 4 R R — DI
g ER IANFE=E (T HERE S E )

NuSTAR #&1T 2012 4EIZ NASA 254TH BiF7- X MRSUEETHY . 3 — 79 keV O X
B VR E 2 FD,  NuSTAR f&I1% 2012 4 9 A5 2014 4F 8 HIZHF T 23
[, 2020 4F 5 HIZ 4 [F], §F 2 Ms (2] > T SN1987A @%ﬁ?ﬁﬂ%ﬁoﬂ\éo FxiTin
%@%EJE'T‘ BRI LWL 2 A, (RA, Dec) joo = (5 ¢ D 26.7, 69 : 13 :
38.8) IZIEARIHORIENM-TWND Z & &R A LT, &é#éﬂ“ BT o2 0
WzEFH~7= L Z A, Chandra fif2 & XMM-Newton 2 TZNZE 2CXOJ 053525. 4-
691347, 4XMM J053525.8-691348 &\ ) RIKOFENHER I TEY . 21 NuSTAR TH]
MENTZRKIELER—RKIETHDEEZOND, BiZJEEIINLE T 5 RIKIE Lopez+(2020) T
BN I TT T RY—RELTELREINTEY, Y2 RI7Y—ABZ X7 d 0.3-8 keV
TDOT7 77 A 8.25X10" erg/s/cm® BWMEINTWVWD, LLANT ML T7 4w MIFT
b T 67, RKOFEKR G RHLE SN TS, £ THAIE., ZORKOIEEREZA SN
4_X< | NuSTAR, Chandra, XMM-Newton 7% EDBUHIT — & Z Mt Li=, % OftE, xf\
27 hViE 3keV LA CREIHY 720 X By & 3keV AT TRAEIAY 728K X BRAK Sy D 2 ik 5y
focé ENboIoTo, B X MR IIKEFEEE M = 1.04£0.08 X 10 cm @gﬁb\%ﬁqﬂ%

ZITTED, 3 -10 keV IZBWT (8.3+0.7) X 10" erg/s/cm® WD 7T v 7 A%Ff
0:9:753‘@% LMo T, — . WXBRAIE M o= 2.62 X 10% e’ FREOWIL L vz
"Cio%'ﬁ‘ 0.5 —3keVTDOT7T w7 AN (4.9£1.7) X 10 erg/s/cm®* & bho7=, F

#R X B 0)0 5-10keV D7 7w 7 A%, i X BREA DZ 1D 100 43D 1 L7y, #]

ffﬁy’n AR, B TOBMLEE TS L. ZOREKD AGN Jh=E ixn‘%JiﬁéqA‘t&;éT ek
MW ENho T,
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NuSTAR FEE TBIRI S N-8E X BREE 7 L7 ORRIZET 2%
BH WE MARFESR (FHHERE S EIK)

HEEZ L7, HEEHOI o FIZBW TR Y a7 v a BNl b2 LT, 2%
(~10%2 =104 s) IC=RNVX =DM EINDBG TH D, SN2 Rx VX —Zaa)F 77
A~ DEB T RV — (CEH S, RIS — T ICEZ BN T T A< X
BHE N 25, HEZ LT OO L LFEMICBII SN TWDEDIEKE7 LT Th 5035,
XBREI TR 7 L7 D 103 — 106 (FONEEZFFO KRB 7 LT 2R ESHDHEHE L LL
EER I T A (e.g. Tsuboi et al.2016),

20134F 4 H 25 H. fili X BRELHIET 2 NuSTAR D~ 7" %% — 1E2259+586 I, [FRIHEFA
(RA, Dec)=(23:00:59. 9, +58:57:25.9) DALEIZHI 100 s THDEL . 400 s F2ETHE L7 X
MRPERRIRDZE SN, Z DOZERKED X BT — 2 T OFER, 6.7 keV @ He Rk
BERRMR I S, AT NOVITENORI BN CREBLS e, S BT, Chandra <° XM~
Newton 72 & TR S L7z XHRART MAVOFRITIZ L D, BERED 7 T w7 A7 EDI/RT R
— PO NT, ZORER, TVTREOT T w7 ATERERFD 400 fFRETH -7, £/,
ZERE KRR & RINCE S ARG « FRAMRRIKZ [RE Uiz, GAIA f2IC X D HFHRE G i+
HELIZEZA 281 pec THY ., ZNEHWD Z L TAAY h LT R )L F—434f (SED) A3
JE 3336+ 27 K, FUBHAERE 1.03+ 024 Ry OERKBH CHESNZ, 2 X, BHlX
NERBRIBIIER 7 LT ThDZERRESN, 7 LT O XHLEIL 1.261517 x
1032 ergs™! (@0.5 — 10.0 keV) TH > 7=,

X BT =2 oG8 o/ E2HWT, BllEShz7 LT OB W THERT 5,
X5, A - RAMVRBUAG D N RE R I THRATHFSE 2 il d= % = & ¢, R OFE#E
WZOWTHEmEIT ),

"R IRBIE I 1T D NERIS IHEE L KA g
gl ERE TR B a~Y . 1) HEEANEE (B REREE #ERBRETR ) |

BEREDLLIZILIY 2D LI IKIC Lo TEDLDNLTWS, #0D L 9 R ERET
%, WA 7R BB A ETZE 2 R & L7 IRENC L 0 SRR HIE SNBSS, & 2 TAMZET
X, Wi BB K> TEUIMIRBORL BN L. ZOBOWNEIGSIIRREICEH Lz,

FERIZ IR, SEHMEEM 2N T U AR () - B 10mm, K BEAA 15m, E X 10
mm) % FEERR RS L2 ot OMmIEE A2 Lz, £ LT, ERASRIC L THES
BHCHRNE & JE Mz o be— L Lz v e 7 (1AM O) % 2 FRIE CHrsERIIZNZ
72 TORRD, Ri{ELE 2 HEE AT RE 22 IR B2 (X a) . KB N 26589 2 00 /IR iE % 7]
AL U7 RBP4 (4 b) 0 2 FEfE O B 2 s L7,

AT ClE, R FZEBVOMATICN Z, KL 1l H7=0 b > TWB HEHET DTk L.
RS Z 58G9 28R DIG 11 OS89 D W » B &2 E'mAICRHMET 2 FiEEERA L, 6
$H A EBEIITEHE L 7=,

ZOFER, WIHIIRIE TIZE /T IAITITV VIR IE TR S L= SRS Y, BV Z v B 74k
P CIT R o (2 2L UK NS S IR R E) 725 Z E LMo T, &5
W2y BT 2 D T3 2 2 & C, BT 7eiEE 1272 2120 TR 5 4 & s
THMEBIZH D Z EHALMNI -
7o ZOREORIFHEENEZTHAND & KL
T NEBRAR RO PR T EH U, A2
i C R 55D X o 7258 ik
RH) DME U TUVE, = OR A
KeeNO FETHEL TWISF1H DK
SEHROEEDOER EEZ LD,

BHORETIX, BEHIT RO
FEROE LR TOMZE, A
%O REARICHONTHBEE LT
Do

a DS S b HLEFEIG  ARILRE CRiF 2 &
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BERHEAY I a2 b—YaryE2AVW-BBHRBREVICRBITS
B JREEDRE
WEE B RN (FHHIEREIR )

IR E R A OEITIFLDORICT R AT = KB S TWAH T2, ENHRICE 2
WEZRE L& 5 2 EAMBELOBEMICEREIC 2D, BEOMBEIZBET 55T
X, FLOREAZENE - EFEE L TEELTWEDN, FLOENDITER LRI 585 H
DT T A=FTHHHENTNWD, ZOTFNAVFX—FHRITIEDONEIZICH L 5 D7=,
HALIZB T 2 BB O EEMN 27T 2 L ER’H S, L, mEOHFIEE CTERN+oEE S
NT e lziymloid, BRVE SRS G o2l S Tunen 2 s io—iE
K42, 2O7H, B2REANPHEEICE 2 528 L BRVE S RO BRI FTREME O A O
FRVETHD, ZnbDEEZRHET DI, Fox 3B M L IRITI D SRR ZEN T [
NEBUICEHINTWARNE, BEIRARY I 2L —a BN TARAT A—2HEK %217
7o FEHR. BRGNS EZRICH T THEEBR 2T L. £ O%EIZ IO ok 2 B
BT & D MuREEIMNER (EUV) ZEAlRe/R 77 R~ D2/t bz, LvL., di&EL
To/XT A —ZEICIE, R E O EUV R IZRORE LD+ RV R L e o7, TR
WHRENO HBERICBRHINDEN 77 v 7 2, BHREDT T v 7 A2 LD KW R
Elpol, Fio, BRVEEKEREZBHINOHIBTE 508 20 EReTT 572012, BRI

B OBWGE IOV T OREBITo T2,

F—7 < Z—RZFFDOTEHIBRICRIT D HFHBEEDOEE
AR TR (5 fERR 25

van Dokkum et al. (2018) WA —7 <X —RZFWMZPIDOTHRALTNDL, X —T <X —
DOMWEZT AT HMEE LTHE =7 ~F —RZECEHT D220 Z bl T
Toe B—U <X —=RZM LT, BERELFA—I~ X —HENMIIFE U, EEEDOTNK
TNE WD R E X BN O E AR ORI O Z L TH D, X — T~ X —RZHR
OB REIZIZ 2 DO F VAR EZ LD, FIUTRIY U A L@EE T ) 4 TH
B, W TV AL, HHFBBE S LD RE R A= BV N2 TH—T <
H—EEERESRSOTH =TI F—REZHN2D, WO F IV ATHD, WHHTY
AN — = X —REZFW T D Z L1d Ogiya (2018) IZX > TORENTZ, L LARR
5. Ogiva (2018) DNIKY I = L—3 3 i, W )& 4T host "N — 3 NIK Tl 72 < fif
e T ooy LTEES TV,

AL TIE, T K-> THFEREENIEE I TLEDY Z EIZEH L., satellite $R7
7215 CT7< host "B —H NK L L7-HEERERNK S I 2 b— 3 &% L, host 2
O —NEIRT vy L e LERAED Y I alb—a URER IR T A Z LT, MWW
U ANCxIT D SRR BB OB A G~ T,

FER L LT, J) AR T AR XY 72 0 (SR N 2 U D E A 2 HEE 35 Z & 3o
ST, THIE. EICTIFRIEEEN satellite SR OHEEHZ L SEA7-DThH 5,

TDOZEMNS, INETIREINZHE LD BEELEN/ NS WHLEIZ L > TH—T <~ X
—RZENNTER I D D Z R vz, ZiUdH — 7 < ¥ —RZH O e
BTt Livin,
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K57 V7 OEFLOERICE T 5 ZRITMIGE Y I 2 L — 3 UHF%
el S RENEE (FH R EL)

K7 LTIz BIFH0v—7 by 7HEBIEES = Rm VX — B FOERICEE 2 H 545235 E L
THEASNTWAEFTH D, 0D THEDWIREN RGO BRI LY, V=T o7
I ITELR 2RI T 5 T A4 VIROEIMN R 5D Z ENRH LMoo, Z OELFIIRES)
MENEILTZETL—T by FITBITHEFDHCIAD BT « IO SN I E %A 5
ZDHEEZEZLINDHMN, ZOREFMGERTHDIIE, ZOEMNREZ T EH9oTHE
U507 & R ELIROME 2 R+ 5 2 L NUAETH D, Fx 1T =T ORI Y 2
2b—varEEELL—7 Fy TOERORREEZ T, TORE, v—7 kv FEEkIC
TERR S VD RERO MR K E WGFTC, JENREIRZEEST T A<Dz LI L - T
Sl & Z I35 Rayleigh-Taylor REEMNRIETH I EE2RA LT, BAIZTINEDARE
EMEPBEMETEZ LN W) axr a7y h7a—0 P CAE LA RLEEME LD
LS HET LI BN L, BLROERTH D Efam LT-, Fox OfEFRIZZE TOMET
EZONTWEU EICEECEMARE LS EEEWR L, 7T A—TBRERICEBIT
HEAIMEICK U CEIRN 5 2 DB L METE RN E 2R LT,

Mo JB R 2 R/ NRIPT DT AR & 1AL
FH A REMEE (FHHERE L)

T4 g R Z S/ MR 1R, W ADEBENE LY (Z2<0.1Z sun) 7=, #HICERI % 4R
D ELEMHTFHEOMRN O =7 e 7L LTSN TS, Le- T, MeEX
2RI THINC BT 2 BB T vt A BIRNTRRIRN R T A DREAE 7R B2 D 8%
AT SRR S D, L L, e B R ZE/NMIT O & EkITiX, FERRM R R
i, SRR X DR OPEH . BBICZ LW ADBEIER L, o7 vt 2 O1FEE S BHRY
RIS TV D,

ARG TIE, WRER R Z N DR & 2 DIRWEBEDEREZ AL, FH
AR Y R = L—3 3 > 32— K GADGET3-Osaka (Shimizu et al. 2019) % i\ CHig:E K2
BN DY I 2 b—va U EITo T, HRORER. XA—LoA FHmIRE 17 2 b
— 3 BT, INSL L7 B T oM B R Z B NI O TE R RED LTz, Hid J@ R 2 s
/NI D T AR - TRA L BIEEDOEL AT ZA, I ab—ra SN BEEX
ZRENHIE, EFEINSEC T DBRIS, BIEEEROEIN A N 720N Bk I E &AL L
TWAHAZERHALNTRo T,
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RATFERNCENT T v 7 A —/)VIE RIS T DB E OB RAT
LA vt REMIEE (HHIERR )

X FE 2 SOTR Bh R K OB > 5 M AR B RS E (RIAF) OB HGE AL R3S PR & o 72 5% (i
ZHNCEVWHBOIFENREINTEBY . ZNHDOEWE TIIMAEEE EE2x 5D T v
7o —2RERENns, LOLUEWHERICRBITAT Y b7 a—%58) L 5 25O FGERE
LIS TV, & 2 THEH A T RSl FRER FEFE R C O IEE R IR R 2 — B
(LLF 207 v) A ERR L, JEWHBRICI T DRSS DY « $hE DA 2 7~ ik
O % MM T /VIZIX RIAF & B EG RS5O TR 2 8¢ LT=, 2D BTV &Rk —kt
TV EDFERAIT D L. 2D BT LTI L 0 HEBIIIC 55 0, LT E 0w
i LRI BT DG OMEHE D/ 2D 2 e RbrnoT-, £l 3wk~ 7
VP, = KEVERRE RSB BAR BN T 5 /8T A= —F 24T\, BRI LD T
7 RT7ua—NEE S NA DI ERP, RS 572, & 51T RIAF 73 Magnetically
Arrested Disk & PRI 258 < Wik LT ARFEIZ 72 2 72 0 DN ERIG SR E 2 IR L7-, ANFEFR
TIEHINDDOFERIZONTIRR, XA TR EE A TERAREE T~ T 2T VT v
T — ORI BB D,
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