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Abstract The HAL QCD method is a powerful method to extract information of hadron interactions from
Lattice QCD. To shed light on unconventional hadronic states, we need to employ an all-to-all propagator
techniques together with the HAL QCD method. We study pion-pion scatterings by this combination and
confirm its effectiveness.
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Abstract We study extended standard models which include additional scalar fields with flavor charge.
We discuss the LFV decay channel and its branching ratio through the Yukawa interactions with charged
leptons, and the correction of the muon anomalous magnetic moment by the radiative corrections of these
new scalar fields.
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Abstract We identify the complex scalar field in the Majoron model as a dark matter (DM) candidate.
We calculate its decay assuming that it is heavy, and compare the estimated cosmic rays from DM decay
with measurements.
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Figure 1 Positron fraction: Measurement by AMS-02(dots) and
estimated flux(lines).
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Abstract In the LEPS2, we’ll conduct studies on photoproduction of various hadrons. In order to identify
charged particles scattered at forward angles, we use resistive plate chamber (RPC). Since there

is a possibility that RPC has deteriorated over time, we reevaluated efficiencies and time resolutions.

© 2019 Department of Physics, Kyoto University
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Abstract With Chandra observations of nonthermal X-rays from RX J1713.7-3946 and Tycho’s SNR, we find
evidence of B-field amplification and shock deceleration. Furthermore, we develop SOI pixel sensors for a future
X-ray astronomy mission, obtaining superb time resolution of ~100 ns and demonstrating a system of the stacked
Sensors.
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Abstract We are developing an electron tracking Compton camera (ETCC) to observe the celestial
objects in MeV region. For the confirmation of the imaging ability of ETCC, I constructed the attitude
measurement instruments and arranged the thermal condition of the system loaded on the balloon. The
system worked successfully.
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Abstract | propose a method to describe odd-mass nuclei in a similar way to even ones using a time-odd
constraint in a framework of density functional theory. The effects of nuclear deformation, superfluidity,
and time-reversal symmetry breaking on the halo structure in 3’Mg are investigated with this method.
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Abstract We study spherically symmetric static solutions of the effective field theory extension of
General Relativity composed of the Einstein-Hilbert term and operators quartic in curvature tensor. \We
assume the polytropic equation of state for simplicity to solve the symtem up first order in corrections to
General Relativity and demonstrate how these higher curvature terms affect the mass of the star.
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Abstract GroundBIRD, a CMB polarization telescope, uses a Polyethylene window for vacuum sealing
in an optical path. I develop its anti-reflection coating. Achieved transmittance is 97% in two frequency
bands at 145 GHz and 220 GHz. This is 7 % improvement in the transmittance compared to the case
without the anti-reflection coating.
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Abstract For the next balloon experiment SMILE-3, we are improving the energy resolution of
gamma-rays of an electron-tracking Compton camera. Then we adopt an MPPC instead of a PMT as
a photon readout. | have developed new MPPC readout circuit and evaluated the performance of the
MPPC scintillation camera.
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Abstract We investigate the nature of Do resonance in the Dr scattering amplitude which satisfies the
chiral low-energy theorem. We show that the Do can be successfully described as a superposition of the
D= molecule and the chiral partner of the ground state D meson.
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Abstract We construct gauge invariant actions for heterotic and type Il string field theory including all
the sectors. We give a way to construct an L-infinity structure that can define the action using the
integrated picture changing operator.
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Abstract A Hadron Blind Detector (HBD) is used to identify electron positron pairs in the J-PARC E16
experiment. In a newly developing system, the readout signal from the last GEM foil of HBD is used for
the trigger. Such system can reduce the number of trigger channels, however the signal-to-noise ratio
should be carefully examined. In this thesis, the development of this system is described.
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Fig. 1. A readout system of HBD. Fig. 2. Prototype ASD board

developed for the J-PARC
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Abstract We developed a mass spectrometry system with multiple collector electrodes for simultaneous
detections of multiple ion species from ion sources in order to analyze time variation of the ratios of ion
species in a pulse. This system enabled us to improve the optimization efficiency in developing compact
ECR ion sources.
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B & OIEEM IO H T2 TR, FEE, BRREZIChbl > TEER e —7Thsd, AR
EWNIZ % Japan Proton Accelerator Research Complex (J-PARC) CHRENKFIRFIREERFT2Z XU L
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VY, EEEMBLOMZER R E L TORR LT, SHBERDIEN D N RIAENDFHETRFSEICB N T,
WD & 2 /O P EFIRIZEEME 2 L CE TV D, YHFEETIE, KREMREEL L TEM
AIREZR YL O/ NRU IR ZRERE i IR O FEBL 2 X LT Li (pon) Be Min7s EDE = R ¥ —EE s %
AT RZBEF CHDH, 2 TET 1 IRE—LE LTORBTFE—LAZ5EHT 7200/ MIRE
W ECR H A AU PROBRFELZED TV D[], T AVEFIREDOEWER H A A JRTH, H 7215 T
72 TRA A MR ) BRIFHZAR S D, RA A PRI F R IEE~OF|H 2 487E L T
WABTD, A A PENLBEHEND E— LD B RITATRERRB D MW ENEEND, ZD=0,
SlEHLE—AFOA A FOFIGZ N LR s, U OFIENREINT 5 X 5122 DT A —52 (i
Yindi, WAL, ~A 7 v ANRE) ZHEbT 0B RHDH, ZNET, A FUEMNLEIEHEN
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| A= 7 P - Y L1 s ) =S S
s o, AT —o0[m
FFEICEVERD A PO | a \
PeRE LR RIAEN D, 2Dk - A\ \\sv
DT, AEIBAFE L7 TV K A comarrose - e L
LERSHTERANA % O BIFEHT o Time [us]
%ﬁfﬁbzf?ﬁﬁﬁyﬁﬂ/&ﬁ Fig. 1 Schematic drawing of the Fig. 2 A typical mass analysis result of the
B2 EMMitF SN, mass spectrometer. extracted beam.
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Abstract Toward gamma-ray optics measurement, we have developed a simultaneous timing and
energy measurement system for gamma-rays from radioactive nuclides which have cascade decay
schemes. This work makes it possible to acquire coincidence gamma-ray information from all
detectors by choosing arbitrary time and energy windows.
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PRI TEY, 2014 FIZFAART T =R TOND Ay — RfEZFIH L7-ae—1L > ML R
WIEHIEINFIRETH D Z ENME SN TWAIL, 2D L9 R A ZRNRNT T —y I & 5 BEAIHFWIIE L 2
BAL TS 72D, ZOFE—EREE LT OV RAEIHIED 7 ¢ —)v K& 72 DI H1 A r— RNRRtE % F|
A LTI AT R VIIE R O R AL 21T > T2,

A — REREET 2 v SRS S D FERE Lz v 8% W CRERRRE OB 2~ 27 b L& RIE
T 556, WEITMRHEROE FIZX LT, SCA DK EFMARERN— Ry =T 2\ cas o7
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Fig.1. Measured '®'Ta decay Fig.2. Amplitude to time converter (ATC).
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Abstract For developing short-pulse laser ion sources that generate bunched ion beams synchronized to
RF phases, Rayleigh scattering was measured for the estimation of injected raw gas density at the laser
interaction point through a pulsed gas valve. By improving the optics system, signals from
photomultiplier tube was analyzed.
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SRITEE B EINEELT O D, WEROA A ARORET S B — 2 OE AR EE L T 5 L EE
HILCTHDHID, N TF U T ENSBERMETH D, D72, NE RF & [EW] L 7% fs g L 2
L—H =2 LD2RMEDT T X<t EFIH LA A4 B — DAEREN LR TFHEEE S o 7oA A TRO B
FEMBEDTND, [1][2] ZNFE T, BT A4 OERITHER SN TNDN, ZORBRDIKENT ABE
DR EREE OHHR X5 % OBFFEBZICBW T —2o 08 L 70 5, ZOFHIELT 5 72, 6W H Ak
CW L —H—2%AH L, 1mm i D 7 AW HH s 0 R 2> 5 4572 Rayleigh #UELE 5 O HH & 37 7=, (Fig.1)
HFEROLE, HOMFEINEETH Y, HAEHGEE) 5 O Rayleigh HELYE D B O IZ OV T
ST, A% AEEELORERE L L — —A F R OHEEIC 2 5 SN D,

BD

pressure gauge

|| araseurs cansor

3 N
T |— gas supply

T0,1,2,3,4,5,6: chamber's tunnel
G1,2:chamber’s window

) |
L: laser head & lens{®5mm, fa0mm)
o c 51,2,H1,2:pinhole
e (S1:@2.5mm,52:@15mm,H1:0.3mm*0.15mm &
@0.3mm, H2:@dmm,H3:d1lmm)
| .
L1 —

| L
3 |

L1,23:lens

t
5 :
Tz :

(LL:@15mm, I50mm,L2:®15mm,[70mm,L3:®25mm, 13
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Fig. 1. Diagram of experiment setup.
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Abstract Singlet majoron model, which may have axionic effective coupling between a majoron and
gluons, has some difficulties to work as axion model and solve strong CP problem. We pointed out these
difficulties, and discussed whether that model is capable of setting strong CP angle to zero.

© 2019 Department of Physics, Kyoto University

FRVY CP RAREIY, FhiFAE¥ERAL O 2 2RES O —>TH D, ZHITHEREFEA O 7S — VD 5 b,
717 —SU(3) DFF> 0 HZEIZHOWT, [0,27) OFPHTEEDEZFEF> TEXWZED 0 /X7 A—F (R CP
) N0 EVWHHIRZZITTWVWD ENI DO THD. 2D LI, HWOCPAZ 0y NI IR
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ZRE T O5R CP A& LTRSS, L, Bl FEL
RNTZOD R TINT 7 AT AN, EERRN D7 LY 60600

2 0L EDGZBEMT 26O LA HIUTNRN. Fig. 1. The 1-loop anomaly

ZHUZxF L, Latosinski B2y, ==a2—FU ¥ CLIZLIES K  diagram in axion model. One
SNH~Iu RN T 7 A R L R OB 2 (i 2 T2 R with reversed fermion loop is
BEMEAFER L CWAH L], ZZTHWHN- | EIH~ 3 o U4/ assumed to be included. The
FEYERNZ AN T —3 % 1 DN 2720 0fHEe 0T, L7~ broken line represents axion, and
Bt BRE D -Goldstone IR Y ThA~aa K 2 X 5723  thesolid one colored fermion.
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DI 72> TN D, Fig. 2. Atypical process that connects majoron to 2 gluons. The broken line

L AN, ZoORMT~ I 1~ represents majoron, and the lepton loop includes mixing of right- and
TN—F UREG w2 HiafEILIE  left-handed neutrinos.
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Abstract Alpha particles produced by "Li(p,a)*He * °F(p,a)'°O reactions with laser accelerated protons in
LiF target have been successfully detected by CR-39 with etching in PEW(Potassium
hydroxide-Ethanol-Water) solution and two-step etching in PEW and NaOH solution.
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L, 1 RAF O —F = 7w F b REICHEH SIS, £ 2 TCR39 DEELZHIFEL, 71 K
VEMRM LRV TERMLETH D,

CR-39 DEFEILFEIIA A L DR AF =&, =y F U 7HETREY, ZRHOFERMFOFTH
v F U THREIIT T U TR L > CTRGICEZ D EMTED, 2y T U THELEZ D HEL L
T PEW W Z W=y F U 735, PEW WRITAKBIL DY) v L b xs ) — L EIKROIBETRIR T,
T )= VRESCIRIRIEE 2B S D Ty F U THELREGICHETE 5, £/ PEW FK &
NaOH A - 72 2 B o T U 7 W) FIER D IV RBE L ERELZFIE T 2 b MiE s T
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Fig. 1. Detection of alpha particles from "Li(p,a)*He * F(p,a)'°O reactions with laser accelerated protons.
(a) experimentsetup (b) CR-39 surfaces after etching in PEW solution and (c) after two-step etching.
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Abstract Dot coloring to blue and brown has been demonstrated on titanium metal surface
irradiated by laser beams composed of double pulses with appropriate time interval.
Elemental analysis using electron probe micro analyzer (EPMA) suggests that the dot
coloring is due to the formation of uniform oxidation layer on the irradiated area.
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Fig. 1 (a) Dot coloring area observed with a confocal laser microscope and
(b) distribution of oxidation amount on the dot coloring area measured by EPMA.
(Color scale shows relative intensity of oxygen signal)

20 pm
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Abstract We have been developing event driven SOI pixel sensors, called “XRPIX”. Our new device with the
Pinned Depleted Diode (PDD) structure, XRPIX6E, achieves the energy resolution of 140 eV in FWHM at 6.4

keV. To further improve the performance, we propose a new PDD structure.
© 2019 Department of Physics, Kyoto University
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SERN M D RRBA IR X AR (0.5-80keV) ML EEL 25, LvL., ~10keV LA EOHHE Tl
BT R —RRINOIEX BNy 7 7T 7 K (NXB) WEWEWI RIER S D, Fex iTakk
PR O X BRI SESIC M, R X AR R SR [FORCE) ZHEE LT\ 5, [FIRED NXB I3,
BHERDE 0 27 77 4 72— RCH A, KEIRFHEUELZHWTRET 2 Z L2 BT LTS, Lo
L. BUTOET) X #fgHEE CCD IR0 MERE DN ERD & B oo IIFIRFRHEBEZ WD Z & 3 Hk 72
VW, FIZT, AL X SOI BV kg [XRPIX) ZBHRELTWD,

XRPIX (%, SOI £t & T R « FisxtH LIRS — AR o 8K Rias Th 5, {7 Bz A X
YR MNUT—HEEAEEE L TWATD, A XU FERM LA A I 7Ty MLIEEZ B ZHEAH
T IR MERBhFEA L) A FTRET < 10 ps OFERFEMRAESR EHTX 5 [1], XRPIX X k) H—1F
FERMAEHET, —EEY CREDHEZ AT (7L —LF5AHL] bARETHD, S FEFTDFETFT
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FRATIMKENE WS T F T 72 S oo 7,

2. Pinned Depleted Diode #& 763k D THORIE, KO
7212 XRPIX6bD T, o 7= EA iR+ 5 726 or
e~ X PDD #i&E [3] 238 A L= fcHi T XRPIX6E %
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BN RENSECAREEBREZINE TX A2 V4 70| Fig. 1. X-ray spectra obtained with XRPIX6bD and
ENHIECTX B, XRPIX6E Z3M L7-fE 5. X FEX XRPIX6E in the event driven readout mode.
i A H LT XRPIX6bD OVERER KiEIZ L[R2 140 eV (FWHM) @ 6.4 keV % 25k L 7= (Fig. 1) [4],
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Abstract The universal behavior of the soft theorem at the tree level is explained by
considering the operator product expansion of the soft and hard vertex operators. The
world-sheet integral for the soft vertex is turned out to be determined only by the regions
that are close to the hard vertices after eliminating total derivative terms. This analyses can
be applied to massless particles in various theories such as bosonic closed string, closed
superstring and heterotic string.
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T4, A.Strominger HOMFZE[1]ICHEZH LT, REEOWENABEIN TS, £ 1 DN soft
theorem T& %, soft theorem &%, BELIBREIZH T D/ N x X —% FF OB & 0 O%i - (soft Hi7
TIDFEN LA BELIRIE! L“DD\TT%) Z DA ORI (hard K1) OB EC A EB) & D % AN T
ESEINCET D E WD 2 EETERET S, OB soft theorem [E1h < 75) FHRBNTEY[2], filx
&, soft graviton & ZDOMOEED n lORF-OELIRIEIL, RO X 5 ITFBENRETH A b5,

h (@) < e
n+1(q Py Po )— = Z[pk pk _lq pl':l‘J - ]Mn(py'“l pn)-
P-4 ‘=

72720, g% soft graviton ORUNRIEBR, h ), (q) 1% soft graviton DftizT > v pf e I Tk

#H @*i?@ﬁ@]%k AIEH)E, M (p,, -, P,) (F soft graviton 23727 > 72 & X DOWEIRIEAZ R T, =
DO OHEHIZEB T D soft theorem % Ward identity & HWTEL Z LN FRETH 5 23, 728 soft ki 1%
—fH ﬂ]ﬂzt AT T LR, EE R AEBBIEE T MR ORLTIZER L TW A B TERICE
F2D0E NS BRI OWTIEIfERE R 2 5 2 T Ruy,

T TCHAIL, LV E= RV — T SO D soft theorem ZHE 2 72T 2 L2k, BT
i L7z soft theorem D@ IEIZ DUV CTHIRZRFIIA 2 52 72 [3], 5ZEERRIC BV THELRIEIL, 5Z0%F
< 2WILDOMFH 12 in state & out state [ZxS T A THAHE FA2HAT HZ LI ko TRIND,
SR B S 307z soft K DO TE A 1 & hard b O TESEAE T OEAE FREERE2 5 2 5 2 £ T,
soft Fi -t OEIRIEEZ EDO X IZEX DD EFHNLND, FiT 2 oo it ECTHoREN %217
9 Z & T soft P FIZxfInd D TEAHE 1L, £ OMO hard K FIZxHET ATHAEE - EHR -2 & X

DI 0 “Cii“#?%ﬁoﬁ}%%ﬁ’]iﬁ{ﬁ%¥l o TCWNWDZENTND, DF D, soft theorem DA

DIFHDOHRTET D &) BT, ZERIZ B O T soft K 7D TE SERE T/ BRI R HE - Th
V. ZOIDNRDOEROLZH S L WO WHEIGER L TWD Z LB gnole, ZOMITIIRY =y 7
PR BRSPS, heterotic WHERR 72 Ekx REER CHM 5 Z L T | (K= R/ X —MfR Tl
0)@ “Cnﬁf\%ﬂ“@‘ LR E T HZ L bR INT,

DIZF A~ ORRE LIOBRPTERE 2 H\ 5 2 & CEEN e 0 flHICZ2 0 | 5GBS T 57
’C@*ﬁ?@%ﬁﬁ & soft Fi - DHFELIME A FHRD Z LN TE DL LI oTe, TV I A — NI EDE
TRNF—ETHNDAE E THLINL TV OMED soft theorem 76D AL & —fRIGICEEZ T L
72[8], Soft theorem (FE WD AEY —=7 =7 M EEHZIZEE L TWAH72D, b LRERIICE 13
OB ENS ZDOXUNAET D Z NIRRT, RO A "R T 52 ENTE S,

/m va

qaqﬂ
2
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MAGIC =55 (- &k S FENERA4% Ton 599 Mo D
BEIRILEF—H D THRBS DR & S REENT

FHARAT L= Pf-2L

Abstract We detected very-high-energy gamma-ray emission from the active galactic nuclei Ton 599 at redshift z
= (.72 for the first time with the MAGIC telescopes. I report the analysis results, and discuss the emission
mechanism with the multiwavelength spectrum from the radio to gamma-ray bands.
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{HENER % (Active Galactic Nuclei, AGN) (%, {HENHIZRHARIZ LV O E F 15 BAEMICILHK
T HLLEOSETH FLGER CH D . AGN IZHWNTBEKRT 7 v 7 R —A RV, B MRICEE
TIENZHRRFRIN Y = v PAMFAEL, ER2 BRI 2 £ T 7 7 T ZABFET D, AWETHR S 7
—H—I%, AGN Z¥ = v FOFRITEW A E OB L7258 Icxs L, BE=xr/LX— (Very High
Energy, VHE) > ~<#3BLI S 550D 72 W RIETH B [1].

ABFETIE, 2017 412 7 15 HIZ MAGIC E$CT7 L —H— Ton599 % Fermi 71 > < AR5 D
ZVTT T — bz e L7z 25, VHE @ik (E>100GeV) (28T 1 KHOBRITH 90 OF
BETHND TR L, REFFREz=072 THDHZ LD VHEHEE T3 BHIGEWRIKE kol 2D
MAGIC 85T 2 BB L7 tEETTIE, 2 HREICHEE LE—2 R o BBRT 2708 AD
iz (Fig. 1). EHIZ, Fermi 7 <R OBIT — 2 T 47V, A7 MLz RD7- (Fig. 2).

Fiz, AREIO7 VT IS 2067, K, XBROMITT —2 2 INE L, el Comv e
izl Uiz, BlISN =2 R A7 MLk, EEPOHEFHEIRTIEZY =y FNTIE S L7Z%E
DYz m bu R, B TIEF A N =T 26V ey MCAF LI Foiim 7 b
i, X BeEIsRE L r bk roMar T M UBROEREDETHY, TNLRY Y

FOWEH G~ Ry 7T —T7 =2 F INTHHTH D & ) B HER 72 B IR AU £ 7 V2] TRl H
KoLz EmRLIZ.
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Fig. 1 The gamma-ray light curve of Ton 599 observed Fig. 2 The gamma-ray spectrum observed with MAGIC
with MAGIC above 80 GeV for two weeks. and Fermi-LAT on 15 December 2017 (MJD 58102).
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20Ne(2 £ 1+ BBk EE DTSR
JRFK% - o~ Ko o WEiebges BRI thsk

Abstract Alpha clustering is an important phenomenon in light nuclei. In the present work, we
searched for an alpha condensed state in “°Ne by measuring inelastic alpha scattering at 0 degrees
and subsequent particle decays. We found a candidate for the 5 alpha condensed state.
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JERFH TR E TWDERIZIE, WEEZBRT AN ERZThD DR FZOMERELS b T

Do RTH, HHREROTH TR E Vo RIFKBREZ TR T 5 72 90I12i%, IBIAWEFEFEIRIZ ST 5
(EEWE OARIEGTFER) 2R L2 iU 6720, L L, T8 OJRFEE O 5 B 1 A WAL 14 B Cha
L TWAI, WEECIREEEIKIZS T 2 EOM-EIXIFEE A ML TV, ITHFEOBRE
BT, REEREBICB W Tary 7 A =W L, EERERERICRD ERBINTND, af 74
A TR RV X R B ICEENE L. oBE M 2 TR T 5, — 7, I EE O R R 7 FhiE IR AR LT & I
FRREDS BN D ATHEMEDN & D, Bl 21E, 2CIiTB T Z00REBIZAR A /WIREE & L CIA < 1 6 Nz oIk g
ThHD, KEEaBEFRREITZ2CUNDA = BBV THIEEN TE SN TWDH[1], L L, akBfik
BEDIEEICOWT, IEEHE DB TC—EDABICE > TWVAHDIL 8Be - 12C - 0D 3O L TH 5,

Z 2 CTHA T, PONeJHFRZIC BT D afBfEIRIE D IRBREBR 21T o 7o, AFEBRTIL 0 £ TOaFEFIERGEL
ZRE L, oV X =32 0E Uiz, M T, alEfmk i Lok 12 i U TR L0970 & 5
ENTEY ., FHRRED D O FREER FIXEERIEHRZFF 2720, FHEREEN S Dokl 1085 772 & D FA
BRI ZFEL, TOTRAF—%2E Lz, RMEBRLFIIEDZDIC, BEENIC Si T LA %
Fig. 1 D X O ITRE Lo, ETo. oabEfiikiB O DRk F131~2 MeVE R R L F—Th L7, 7
ARER DA AEIEBECO T F X —HENMEE 22D, & 2 THAIH AEIEFE LTES 100 nm O
ZlbT U a2 EE (SiNX) 28 A L7z, Fig. 2 120 AEE LV ERT,

FERIZ KRR BT SE o % — (RCNP) D A 7 1 b v UHEERIZ IV TITV, 2ONed 2|
389 MeVDa bt —A % AKF U7, FEMEELILE 325228 @ Grand Raiden 222 k1 X —% THIE L. *°Ne
Db = FN X =AY M ARG, Fio, R ORIRRIEIC L > THRET v RV EBIR L, A
BF v o 28D NeD e = KL F— 27 ML EGT-, ZORT RXLF—2~L7 LT,
2ONeDSafEERIE & ¥ © 4.3 MeViE W ik = %L 5 —f8ik (Ex~23.5 MeV) IZHEEABLRI S iz, Z O
WX T v o RV B FFE L W adEBPERELO N = RV ¥ — 27 ML CIEB ST, ofiET v
VIV DBIR AT > THID THR ST,

B S-S I IS EIRREDIE CTH D B2 BN D, Faxld, 5%, FatAERSE L O g & 17
VN, 2 OREENSaEERIRBIC H T2 A ENICOWVWTHET A TETH 5,

Fig. 1 Si detector array - Fi, 2 Gas target cell
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INY TILVEHBDF—BEIREIZX T S
Cosmological Backreaction [Z&k AirBHDEES

KIKEMTE=E =i K&

Abstract There is a tension between the values of the Hubble constant, measured using the cosmic
distance ladder and the angular scale of fluctuations in the cosmic microwave background. We
reinvestigate a proposed explanation for the Hubble constant tension by cosmological backreaction, to
find a problem in the treatment of caustics.
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DRFHRHE A FOR 3 5 EE & BRBE O ) D HIEREH 13~ > 7V TER L BRI, T aRE 7 L & IR
THEERNT A—H Lo TS, BIEACDM E7 /Viddk % 2281 S IFIEFEN 720, Lo Len
© Planck 2 CHIH S NTZFH~A 7 a5 2 S CMB)DFHEFEHFENBIX, Hy= 6737 +
0.54kms™Mpc L RO LN THV[1], FHEMIILZZH W BEEEH TIX Hy= 7352 +
1.62km s !Mpc L RO LN TWVDH[R2], ZTD2ODMEDOMIZIE3.6 cDAR—HENH D, ZOR—EITA
CDM &7 V& B2 T8 LB 27/ LTV 5 ATREMED B D,

—FHTCINA — L TOFEHDOIE—FRYEIC L0 15 S Rp 22 O RERE] R B 0328 B Z 41 % 2 3 (Cosmological
Backreaction)(Z & V) EHEEIHIIZ X of?ﬁﬂﬁéﬂf_/\ v TIVEBMNET S, Ny TIVEBROR—E M E
DRI T E DATREMED B D &9 ERN B 5 [3], FH OIE—HRMEITBAEIZ I WL COBET 5 DT,
CMB OB HHE STy TIVEBITITEZ L 72\ E{RET 5, [3] Tl Silentuniverse & U 5 718l
ETNEHANTEEOBERREZHE Y I 21— a U THEAEL TS, ZOREFREEZHV T ray-tracing
EIZ X EZERBRNC L > THE SN D Ny 7TVERE RFE® - Tu 5, Silentuniverse 7 /L ClIME T
MELENNErOF —7 <& —TiEM L, RSB REBERE AN TWD, ZOEERICE
AR —El EICB N Ty I 2 b—ya k> THE LN SIRTHIREZ T 5 & RFHN
HThoTe LTHEr TRVWIEREEND, Ny TLVERPERFTHOOD LEHFINTDITZ D
BN T 5 & (B)ILEAE L T B,

L L7256, FEARMIIC Cosmological Backreaction Lt EIZx T 2BE O 2 kO A— X —TEEL, &K
Z7 A X £V 4453 TC Newtonian Cosmology (Z—%t3" % Newtonian gauge T+ HHTE 5 L1
TRGHDH[4], LD > TARGRILTIEBITRD NIy TIVEBO T A OZETHA S D O
TRV EBZFELLLGET 5, F7IC, BITHWOLNEET L TIEWEO IR N D0 T 5
(caustic) XAFAET D23, ZDHY ?&‘/\ﬁiﬁrﬁﬁﬁf‘%é WS TEFICERT S, ZOMERIT
Newtonian Cosmology THIE R & & X I G A I8N D & PIEIND ?6 DTHDH, £ZT Newtonlan
Cosmology (23T, [3]“()%1/\%%L“Cb\é*%Lﬁ/}ﬂi@%Tﬂ/%*%Lt%@k\ caustics DLV P\ % B
FLIZET VO 2000 S HAVD BB G D/~ T IVEE % LT 5, Silent universe D Newton
Il Zeldovich ¥T{ELTH 5 D C[5]. Fi#A & LT Zeldovich #T{ELUZ[3] TH W & 417z caustics DELY %
BHT 5, #BEFE LT, WEICER/DONTRMEMNZ 5 Z & T caustics & £V EFEICEYFH x5
adhesion 7 V& HND, T 2 ODFT MIEBWT ray-tracing 1EE2 W TNy TVERE RED 5
ZEIZRY, BUSKHET DT ATIEAN Yy TAVEBIZT NN E L, adhesion E7 /LD Tl Ny 7IVIE
BOTIIZEL RN L Z2RT,
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RIVF S A VEERET St 2 A0 - v SREEMERELXIC
&% Na-P-S ZRBA A EBASADFAF 2V ARR

ST gE R RIRHE R

Abstract We studied the atomic dynamics of Na-P-S superionic conducting glasses by quasi-elastic y-ray
scattering using multi-line time-domain interferometry. Combining obtained data with static structure
information, we discuss detailed structural dynamics picture of the Na-P-S glasses.
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A X BT LV STFe JRFEZ2 & bk U Bisb i OBSICHPERIC S S d yE 7 e —7 ok & L THE
BWPERELE 21T 2 2 & T, MERABTICB T 2R -0 A T I 7 AR ET LFHENTE D[, 2], K
FIETIE, MERB T CHEBMERGEL L7 v SO = R L X — RO 2 b 4 . #E5E L 7= R R8I T-34551 (Fig. 1)
(2 R0 REfEsEI B TR D Z & TR~ A — L OREE OFE IR A ns~ps DRFE A 7 — 1z
BWTHMEMIZHET 2208 TE 5, AFETIE, ZoFEZKRIEERE LTERSA TV
NazS-P2Ss(Na-P-S)#8 A A M8 T 2~ L7z, WRHEAERIL, TFEO#ERE F O B B0
BUHRE TR, K0 RO EENE T > TWVD LD TH Y | FrIEM, BREWE &
EREEERCHERT I2FEEKERIT, REEFom» b REREBERE LTHEREIRL TV,
NazS-P2Ss(Na-P-S)#i A A L MAREH 7 A%, PS4 WAL A2 & NarA bR 5IEMEWETH Y | &
I T~10°(S/em) & B E WESIGERE R, ZORITEBKREL~OICHANYES NS 20, &
H 7o i RIS SRS, 4]0~ 7 v A A UAREERIE 72 EREATHIZERN T TE 72, Lo L,
JAF LB W T uIRRE TR Z A4 4 XA T 7 AIREHSICHE SN TE 57, Na-P-S 2D
BN A A AR ENE OB 22 IR IE R 5 2> TrE 72w,

AAFFETIL. (NaoS)x-(P2Ss)100x & 3 FEEHD 72 5 AL (x=50,70,75) THERR L. KRS EHiE% SPring-8
DFZIEGEEL ©— L T A »(BLOIXU)IZ T Z OEMMHELER 21T - 72, FBRIZ L > THIZBEL y BROKF
AT MADE, JRA A7 — e 2 BB BRBAT q fEikIC 38T 2 W v 7 L h O B R
BIOREFIRFM 232 Z LN TE 72, ZHUT XV, #¥1HT Na-P-S 7 AHT NatA 4> DA BT
PS; WififAA A HEEN L TWDHZ EAWLMNITH I ENTET, MAT, RFFA4FI7 ZADIGEH
&L X BREIFTHIE & Z OFERD 2 (KROAABEEIIT B LW T e eT ) o 72X DS H it
REHOREETH E ST 5 2 LT L0 BRI 2 A X 7 ARG O bRk AT, £k
72 L W4T LT, B AL ML OREIEICET 55l b 1T 72,
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Fig. 1. Schematic picture of experiment setup
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Fig. 2. Examples of y-ray time spectra
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Event Rate(/10"" P.O.T.)

Bk 25 Baby MIND i A L 7=
T2K-WAGASCT SEBR D Feiifb & fEtT 7 /1 2 U X L DG

T Ve s 7B ] e

22 vl

Abstract The T2K-WAGASCI experiment aims to understand neutrino-nucleus interactions precisely in order to
reduce the dominant systematic uncertainties in the T2K experiment. This thesis discusses the evaluation of the
new detector, Baby MIND, the optimization of the experimental setup for next year's run and the development of
the corresponding analysis algorithms.
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FHNOLKWEPHEZAEYWET T RE > TS WEEAFEOREEZES 2 & IXFH ORI % B
it 35 ECEBERFWO—2Th 5, kit &R TOMWEDOE (CPRFMEDIL) Z 0, Z0ik%E
fiEE AT HD —>TH D, CPRIFMEDOIIILY +— 27 TTTIZHERLINTWDIN, TNET TIIwE
EBFHOMOMICE L WD, HIOMNORBRPHFEINTND, T2K FEBriZ=o— Y JiRH)
ZHELTLT N ATET D CPRIFMEDIN A RE LT\ D, KIRER Il es sk J-PARC T==—
U AR L, B D 280m OALEIZERE S 472 ATE R g (ND280) & 295km D& I ZFRE S LT 4 E
RHHERA—N—=H I A I T EF>T=a— b JIREIZAET 5, T2K-WAGASCI F£BRTiX ND280 &/
LERAINMNEBEICHREREZBWNT, KEER LT =2— MY 2 O WrmfE 2 0E L, ND280 D5 H &
MAGDOETC=a— N /) LRTEORISEREICHET 5, ZOMEE2#E LT, T2K EBRORHAE

ZHIT 22 2B LT 2,

ABFSECIE8k 2 7 WA % F§-> Baby MIND f HHER OE AN 5 MRERHN, B OENEZH W=7 1T
A LDBR%E & OFHEI, Baby MIND 2 & 1e 6 DO OEEDOKEIL, —==— ) /7T v 7 AD%
AR ZZDFHMI 21T > 7=, Fig. 112 Baby MIND CHUfG L7 K==2— U /B —LTFT —XIZLDH, =a— |
VI)ARV L —hEEUTHLB Y 2 b —2 gt LR ERT,

Baby MIND O FEAR 72 MEREFTA 23 L €. MFRIEICB W T =2 — b U J UGS B ORI - O Ef « 1E
HEABELIRDOOND Z L 2R L, BB LT T LY XLy I alb—ya U CEHT S
Z & T, Fig. 2 DX I RFEOYHAIE T bR L AR FETUSTE DREMZ RO D Z &M
T& 7o, o, WaMmEBEOMEIZBWTRKOFGEZFF>=a2— ) /) 77 v 7 AORMRELZEH
L. HEORWHSKEMEONE LR TE 52 & 2Mi L,

—— Fitted line
— MC (NC+CC)
MC (CC)

" Event rate Magnat ON

*  Event rate Magnet OFF
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Fig. 1. Comparison of the measured event rate with Monte
Carlo simulation. Two kinds of cases of simulation

("Neutral Current + Charged Current (NC +CC)" and
"only Charged Current (CC)") are shown here.

= 290 cm

< BM
0 tracker

Fig. 2. The optimized experimental setup for next year's
physics run. The WAGASCI experiment consists of four
kinds of detectors: "WAGASCI (WG)", "Proton Module
(PM)", "Side MRD", "Baby MIND (BM)". NJ indicates a
detector of the NINJA experiment.
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Fe—2pttebisiE et

Abstract The inner pressure P of Xe-UFB has been measured with PAC technique on 121(<—1?°Xe) in
Xe-UFB. The obtained value of P = 3.91+2.6 atm is smaller than that derived from the bubble size using
the general bubble model. The possible reason for this disagreement is discussed.
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ITHE, BHHIAIE (Ultrafine Bubble, UFB) & MEEN D EAE 1 um LA FOXIEANER SvCvb, UFB
IFFMR R &7k & TR R D EE S STV AL, B2 IEE ORI TEFRE 3 HEER
DREWEEIME DN D7, TEREE ERR EDOEEOYE CISHANEAL TWA[L], T H 030
boT, ARAOEE LV /NS HENRPENTERWREORBZLY, WEZIZNEE Lo
T AR 72 M & ZE STV,

A Al 125] % 7 u—7 L 5B FHES (Perturbed Angular Correlation, PAC) 4% T, Xe-UFB
DINERIEFTBE % 91D TR Tz, — RIS AT 7 1 — T B OB BMRIL G, (6) I LB B FAEF IS L v [E
THEFEMEZ LS Z ENMBENTEY, Xe HAH 1271 DA,, Gy, (00) DIESMELFME S HIE STV B2,

FIRD Xe AT Xe fafiK, FHRIEHK 200 nm D Xe-UFB AV Xe fafIKkZ/ER L, Zh TNz
I T CHRIFHARICE A LTz, 206 & 5K A28 R ORI AL TRV P 1 IR L C
124Xe(n,y)125Xe SGTC 120Xe 4R L, #LETE 78 CTTx 5 1251 @ 188 keV HEML(I" = 3/2+, Tz =
0.34 ns)IZ DOV T 55-188 keV yfip 1 A — RIZ L D FES BB A BEE CTA,Gon () 2 JIE LTz, 2D
L ELHERR)D T — T TH D 127Xe HRD 271 1T & A M SN/ h o 7=, JIE O B Xe-UFB A
0 Xe ff/K TldAy,Gap(0) = 0.101 £ 0.028& 72 0 | — HIELFIREED Xe DFA T 5 Xe fafiK Tt
BENMELS MENTERD -T2, DI ENS Xe-UFB AV Xe SAFIK THITE S A72A4,5,G5, ()1, W1
RAED 125Xe [THISkT % 125] Tid/e< UFB 1 125Xe [CHIRT A BI DL DI EEZ B D,

1257 @ 188 keV #EL & LRI THW TS oz
1277 » 203 keV HELL([* =3/2+, Tu2=0.39 ns)

T
gl A Gpp(*) ——

L LS TERRE— A bty 02p 1
iz &V, Xe HAHTOBBHHANEN G [ ke

RIEEEZOND, TODCH2IOBIEM o5t
% 1251 D Ags DIETHAR T 5 Z L2 XY Xe /T
A 15T D 188 keV HENL DAy, Gyy (00) D)
RSN D (Fig. 1), Z OEJIMKGF %2
Xe-UFB AV Xe K DA, Gop ()OI 0051+ !
L. Xe-UFB ONERET) & LT3.9+2.6 atm B

A, SIETERENDY L /T T IR oL N s | ‘ :
DI THZ HIDHNERES 15.4 atm & T oo

iJ\ SWMETH D, ZOA—EDOEEICOWV T Fig. 1. Pressure dependence of A, G, () for the 1251
s Do 55-188keV cascade in Xe gas converted from ref. [2].

Apy G ()
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Abstract Photoinduced reflection change of semiconductors can be applied to time-resolved X-ray
diagnostics. We have demonstrated this method by using 800nm pulse laser and rapid reflection change as
fast as 160fs is measured. The result shows the applicability of this method to single-shot measurement of
pulse X-ray source. © 2019 Department of Physics, Kyoto University

KHE L —F—HIFORBIZIEV., BREE LA L —P— Al Emm m X — B E TS5 X~ O
ORI ZE DS B RS RSO R A e 72 E OIS RAFSE & & BICERNAA Tt TS, L— =4k 7T
RwDEAF I A% T = b b~ apORMAr — LV CEIIT S Z LITEERHETH L, L—F—TF
A< NEBL VB END XBITZDOEWBBEENCEY . T A~NEBOERELLS A LIZEEMAEN D,
FDD, ps~fs DA —F—THE X5 X % &REE e TRIE T 2503 Thil T\ 5, RIFETIX
X MO R iR O FHANE & U CTIREFRENTIE 2 00 U7z X BREHINE DR 21T - 72,

TRICHNTIE S 1 IR v 7 & 7 — 7RI X 0 R ORISR ITER n ORI E L ZRE T2 HiETHY .
B X A2 REERMDO X A F I 7 ZAFHUNTHW OGNS,

T2 DHRET D HHRFHHNE T, SR AE BRI R A IR L. Rl CORITREE T a—
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Abstract We investigate the magnetosphere of late-inspiraling binaries including a neutron star (NS). We
find that the orbital motion of the NS induces electric field, and as a result, a magnetosphere is created
around the NS to shield the electric field, like in the Goldreich-Julian model of pulsars. We find that the
magnetosphere around binaries may create particle wind. We calculate the wind luminosity using a
classical method for pulsar wind.
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