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Abstract We create the method of determining the center position of star image of Nano-JASMINE using
a point spread function. In addition, we evaluate the center detection accuracy of this method by changing
various settings parameters.

© 2015 Department of Physics, Kyoto University
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Abstract Alpha condensed state is expected to provide a good opportunity to study the
low-density nuclear matter. To search for such states, we need highly thinner detectors than normal Si
detectors. In the present work, we developed an organic semiconductor detector and carried out the first
performance test.
© 2015 Department of Physics, Kyoto University
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Abstract AXEL is an experiment to search for the neutrinoless double-beta decay using a Time
Projection Chamber with massive xenon gas. ElectroLuminescence ultraviolet light generated by
ionization electrons is detected with MPPC photosensors. We evaluated the performance of MPPC for
ultraviolet light.

© 2015 Department of Physics, Kyoto University
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Abstract In hierarchical triple systems, Kozai mechanism can produce large amplitude oscillations of the
inner eccentricities and inclinations. It is known that relativistic effects suppress this mechanism.
Including relativistic effects and applying the secular theory, we study hierarchical triple systems whose
outer semi-major axes decay due to radiation reaction.

© 2015 Department of Physics, Kyoto University
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Abstract M-theory is a strong candidate for the unifying theory including quantum gravity. Its
fundamental degrees of freedom are expected to be membranes, but no analytical methods to handle their
random volumes have been known. We construct a new model generating cellular decompositions of
random volumes and investigate its analytical properties.

© 2015 Department of Physics, Kyoto University
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Abstract Consideration of the formation and evaporation of quantum black holes forces us to abandon
the semi-classical description of gravitation if unitarity and the equivalence principle hold in nature.

A possible ignition of breakdown is the fluctuation of spacetime near horizons. We investigate its effects
on evaporating black holes.

© 2015 Department of Physics, Kyoto University
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Abstract For a test of background rejection power of our electron-tracking Compton camera (ETCC), we
emulated a space radiation environment including gamma-ray, neutron, and charged particles, using a
high energy proton beam. As a result of this experiment, we proved that an ETCC keeps a good
sensitivity by a powerful background rejection mainly based on particle identification utilizing dE/dx.
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E O AAERNGAE T MR- E T 72 EREOMEE BIFET 5720 SN LOEWEHI Lo T2 T
(2], MeV I o ~#RIFIIRBAHEDOEE TH D, FEEREINETHROERE HIF T D COMPTEL TH SN
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Abstract Axions, pseudo NG bosons, are supposed to exist in a wide range of masses in string theory,
and affect various cosmological phenomena, like inflation. Interestingly, chiral gravitational waves could
be produced by gauge fields coupled with axions during inflation. We focus on the possibility of detecting
such gravitational waves in future experiments.
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Abstract We plan to measure charged pion ratio, n-p ratio, 3H-3He ratio from heavy ion collisions
mainly by TPC in SAMURAI dipole spectrometer at RIBF to constrain density dependence of
symmetry energy of nuclear matter. It is essential to select central collision for TPC data acquisition.
We have developed trigger-scintillator-array which is sensitive to multiplicity to select central
collision, and performed test experiment at HIMAC using light particle fragment from 300AMeV
132Xe beam. The performance of scintillator and wavelength shifting fiber is reported.
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Abstract An amplifier was developed for a multi-wire proportional chamber (MWPC) to be used in the
KOTO experiment. By using fast low-noise operational amplifiers and pulse shortening techniques, it
reduced the long tail in the signal of the MWPC, which satisfied the requirements from its high rate
condition.

© 2015 Department of Physics, Kyoto University

KOTO SEBRIZEFHam K H T OMmAnERS: Ki—nvy
(BR=2x107") D¥RRE A AT 5 EFRIL[FFEER Toh 5, Fig. 1
IZ KL =>nOvwWAREE OB &~ AREEAE R Dl I LB BT
TODHURUTHRE L, CsIE# Y A -k
STHHENDN, =a2— ) 3mSRy, £
DD K REICER T 2Ny 7 77 7 REHET
D18, FREESEIR A P O MHasERIC Ko Tl U A —
B EDZODTT o~ FRUSMIRLFBFE L 722 & Fig. 1 Detectors used in the KOTO experiment.
ZAREET 5, BHCV (Beam Hole Charged Veto) X%

D—OT, BE—A FRICKT HHER 2 2 5, BHCV (F B — A8l BIZFRE SN TWD 7201, KL E—
AHIZREBIZEEND T v L o TRAETHEFOL— BB FIZE2bD0 L0 &E

VBESFHENTWD T T AT v 7 o F L—F XRERO B — ATREEHRIZTH 2 SR, TDT=9,
I B CHMRRL IR 9 B AR L 0 @O SR U FIEHCE  (Multi-Wire Proportional Chamber,
MWPC) (CE X2z AW HED L TET,

BHCV OAF B#i s+ LR DX E T, M dhL O 203 99. 5% % EBL 2 (K40 H B E T v Re 725
FXP A X (S/N) MROLNDDITMZ, mLb— N TOREZFONRA LT v (Fig. 2) IZERKRT S
BHROBEN ZEE LR THIER L0, K—nwWERERMBHI SN S &, BHOV Ot v &R
LI D—ERRE Bt ns) DRITOENDND, SA LT v 7 ICL > Tl v MG A RAR 0 [EHH) e R
DIMTHTLEI &, R ER>TLEI O THD, SANT v 7 ZHHIT D72 DIE 5D, UL A
MEIXFINE D DRV, MIPC DI 5134 A > DR 72 KU 7 MK 2B 1C K > Tus 12
Dl-oTHEELTLEY, TOH, [FEHIERICIZT SV AREEL T 5 ERKENLETH D,

AWFIETIE, K/ A XA CTa—F 7ty MNMe@lA X7 7 LR EEERIE A HAEDbED 2 T, +
5378 S/N ZffERF L7o £ £V Al 100 ns (Fig. 3) D) ZFO(E SRR DBHFICEI LTz, £,
HABE FR AR O PERERER, 35 L O KOTO EBRCEREBICHEHA SN TV D HiAH LRE &0 -kEaRBREE L
T, PR L7 R4S 23 BHCV A KRR T 510 Y 72 o CEUIZRMERERFFL TV D Z & 2 RGE L7,

LJB BN S e B o T e e e O m s e s e o

S5 F
- e signall s
r — signal2 8 Uy ' . " -
B — signall+signal2 2 i ERERERGZL
F 208 ‘ — RbERE®SY
: A ac R—254 ]
: 0.4 I
L / 0.2 -
/ C ]
/ of— S G
BTG | 5 2N I I TP AT :‘...L.Hm..Hm.u\”‘.
0 50 100 150 200 250 300 350 0 100 200 300 200 500
time [ns] time [ns]

Fig. 2 Pile up of waveforms without pulse shortening. The  Fig. 3 Comparison of output wavefomrs with and
arrows indicate the time of half maximum of each waveform.  without shaping circuits.



THRBICHEITHENFRED
FEEBIERRY T AR

SRS ambF e I K

Abstract We propose a new way to compute two graviton-graviton scattering with a lattice simulation of
the BFSS Matrix model. we test our method by calculating the potential associated with the scattering
non perturbatively. We also argue technical aspects of it for efficiency.
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Derivation of Hydrodynamic Equations
with Renormalization Group Method

Nuclear Theory Group  Yuta Kikuchi

Abstract The formulation of the dissipative hydrodynamic equation in relativistic systems has not been
established although it should provide a powerful tool to investigate the non-equilibrium phenomena. We
have derived the relativistic dissipative hydrodynamic equation with the renormalization group method and
also extended our formalism to reactive multi-component systems.

© 2015 Department of Physics, Kyoto University

Many theoretical and experimental approaches imply that the quark-gluon plasma (QGP) which is thought
to be created in the relativistic heavy ion collision is described by the hydrodynamics with very small dissipation
(see [1,2], for instance). Therefore, a relativistic dissipative hydrodynamic equation is needed to study such a
phenomenon, but a naive relativistic extension of the Navie-Stokes equation has fundamental problems such as
ambiguity of flow velocity, existence of unphysical instability, and lack of causality and we need to introduce what
is called the second-order hydrodynamic equation to avoid such problems. The way of formulation of the second-
order hydrodynamics is, however, controversial and many kinds of equation are proposed. For instance, the Israel-
Stewart equation [3] which is a kind of the second-order hydrodynamic equation widely used for the analyses of
time development of the relativistic heavy ion collision does not have established validity because ambiguous
assumptions are imposed to derive it. In fact, it has been shown that its time-development was different from that
of the relativistic Boltzmann equation quantitatively.

To eliminate the ambiguity in the derivation of hydrodynamics and perform the systematic formulation, the
renormalization group method [4,5] has been utilized for the derivation of the first-order hydrodynamic equation
[6] and second-order one [7] in the relativistic systems. In their works, they solved the Boltzmann equation faithfully
and extracted the equation describing slow dynamics, i.e., hydrodynamics. The important point is that any
assumptions are not imposed as opposed to the derivation of Israel-Stewart equation. In this thesis, we discuss the
following two works we have recently studied. The one is that we have derived the second-order hydrodynamic
equation from the relativistic Boltzmann equation taking into account of the quantum statistical effect which was
neglected in the previous works. This effect should be included to investigate the behavior of Bose or Fermi fluid
quantitatively. The other one is that we have extended our formalism to the derivation of the second-order equation
in the reactive multi-component systems. This formulation is important for the study of QGP fluid because it is
inherently multi-component fluid composed of quarks and gluons and, moreover, particle creation and annihilation
occurs during scattering processes in such a system. Furthermore, the derivation of hydrodynamics from the
underlying microscopic theory gives us the microscopic expressions for the transport coefficient. It is remarkable
that we have obtained the new microscopic expressions for the second-order transport coefficients which have
natural and plausible forms.
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Abstract Polarimetry has been important to obtain new information we couldn't get by existing
procedures, such as spectroscopy. Since ETCC(Electron-Tracking Compton Camera)
reconstructs a Compton scattering event of gamma-ray including its electron track, it gives
a good capability of background rejection. We show that ETCC works good as a polarimeter.
© 2015 Department of Physics, Kyoto University
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Abstract LHC is restarting in 2015 with higher luminosity. We will apply two upgrades in the ATLAS
Muon trigger system accordingly. First, a new coincidence logic between TileCal and TGC is required.
Second, triggers are vetoed when too many consecutive hits are observed in TGC.

© 2015 Department of Physics, Kyoto University
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Abstract We report on the Suzaku result on the Galactic supernova remnant G337.2-0.7. Based on highly reliable
background estimation, the X-ray spectrum is successfully divided into components of interstellar medium and ejecta.
We measure the metal abundances in the ejecta precisely and discovered an Fe line. We determine the ejecta mass and
supernova type, and discover new facts that ejected materials distribute asymmetrically and most of Fe is not heated up
yet. © 2015 Department of Physics, Kyoto University
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B Ta BUEIRICEEY 72 Fe O K FERIZ RO > TW o 7=,

TR HiE, X BRUE T4 8< ) Z2HWT 6337.2-0. 7 ORFEBN 21T ->72, 6337.2-0.7
VBRI BB T B 720Ny 7 7T RE LCETHE Y v X B (GRXE) N k& < H51 5,
Flo, A A=V ERITT D EEBBHIAOHLNT T v FdR— LR 4U1630-47 25 DR NN A - TETE
D CERWNWZ E R hotz, ZZTCTHIEBIXGRXEDETL[2] VI 2 — g v THERLEDE
TNhERNTANY I 7T RAXYT MVOET MEEIT- 72,

KNI T FORFREZERERICEEL >7-f R, 2 E TR S TV Mg, Si. S, Ar,
Ca @ K FEARITINZ T, 6337.2-0.7 2> H 41D THLERE Fe @ K MR (~6. 47 keV) ZFE L L7=, SNR KD
XBRART MVIX 3 sy OEBEIEFM 7 T A~ THETE 72, 12 EKEHKROT 7 X~ThHY | FE
WLV REEOONT-EMPEERFETHIEEZDOND, EY 2HHDOT T A~ITEWVETLEREL D
DD, BREHMERTH D, REWE LIBRERME OB LT Z LT BRSO THEMERLE &
= DZERM Iy A & EMECTRE LT,

BONTBREHY O Mg R Si EWVWomEHITREOMBIL EEEND, 20 SNR A la BUEFETH D 2
ENGInoTl, L LRD, Fe DEREZRAMELL2ERKBEROBLZ0.04ETHY, laRITPHES
NHEDENRD/INSVETE 572, ZHUTKE DO Fe IZRTZITHEEREIC I > TR IR TWW RN
EERRIEBL TS, £, SNR OFLMZHRTIEE I3 REHYOETERENKE <, ErEidbHE
(Al > T2 IR IR IR DRI S B,

Counts s keV-!

ZJZ

G337.20.7 |

0.1

1 2 5 10 12 14 16 18 20 22 24 26
Energy (keV) Atomic Number

Fig. 1. (left) Spectrum of G337.2-0.7. The best-fit three optically-thin thermal plasma in non-equilibrium
ionization models are shown as the red, green (ejecta) and blue (interstellar medium) lines, respectively. The
black solid line and dotted lines are the background and the stray light. (right) Abundance ratios of the ejecta
plasma relative to Si. The solid line is observed value and dotted lines are some theoretical models.
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Abstract E —hypernucleus will be observed through the (K-, K*) reaction in J-PARC. We will install a
water Cherenkov detector to reject protons scattered as background in the on-line trigger. We have
developed a prototype of the detector through cosmic ray tests and evaluated the performance based on a
test experiment at ELPH.
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the number of photoelectrons.

Fig. 1. Setup of a beam test at ELPH.
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Abstract By applying the laser ionization method to a gas-jet type ISOL, KUR-ISOL, available nuclides
at KUR-ISOL are extended. In order to examine whether atoms transported by gas-jet are ionized by laser
or not, it is necessary to perform a feasibility test. An apparatus for the test was developed and tested.
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Fig. 1. Schematic diagram of the test system.
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Abstract | will check that a three dimensional Chern-Simons theory coupled to scalar fields is dual to the
Chern-Simons theory coupled to fermion fields. This is mainly a review of the recent papers [1], [2], [3].
In large N limit, we can compute free energies and mass pole of regular and critical Chern-Simons-Matter
theories exactly. And we can find that these quantities of the two theories exactly match under level-rank
duality which interchanges the level of the Chern-Simons term and the rank of the gauge group.
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Abstract Early thermalization in heavy ion collisions at RHIC and LHC suggests that most of entropy is
created in the short time 0.6-1.0fm/c. We calculate semi-classical time evolution of entropy which is defined
by Husimi function and confirm that the entropy is created in Yang-Mills field with a Hartree approximation.
© 2015 Department of Physics, Kyoto University
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E—SywhEERIND:

Suw = — f dpdq fu (0, ¢:)10g fi(p, ;0

AARTIEV4T FT—EHOF HRMNGBEFEREZHETSHILET H-W IVNOE—DOBERREZHETT 5,
ZTOR=HOMEGFEEELTIRATHFEIIMA, MBI ZEREE THALDEIZEREL. T X0 E
HEDETFNHERIETERT S, TCTEFEOFMELBIMEALHNICTLHELEDIZ, ETHRTIERS
NEMNOT=RBBDNCODNWTEREMA D, RIZVYU-SILAIGDOEBHAADILRER A5, CCTIXRIEELEH
FRAVWILREZEZATEY . GOERICEVDTILABEBBE R EREMICETI AL ELNHLH-ORIETHEL
EBICHELGEHATHD, SE. N—F)—BUEZRAVNTROTIXWSA H-W T bOE—AFEIZHEMT
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Abstract We have developed the readout system using an analog memory to be installed on
the first Large-Sized Telescope of CTA, which is the next generation ground-based VHE
gamma-ray observatory. It samples waveforms of 7 PMTs at 1 GHz with low power
consumption. We report the performance of the system.
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Fig. 1. Photograph of the camera module with Fig. 2. PMT waveform sampled with the latest
a 7-PMT cluster. camera module at 1 GHz.
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Abstract We have demonstrated experimentally the guidance of laser accelerated electrons by a metal
wire set nearby but separately from the laser irradiation foil target (the electron source). Energy and
intensity of electrons guided along the wire are higher as the space between the foil target and the wire is
smaller.

© 2015 Department of Physics, Kyoto University

FERE L VA L— W — LY — 5y N OMAEAERIC L D FAET D EEE I E . LR
FIROR S FS, ZOBAIEDOISHDO—>L LT, 7= b MORFE O MRRE % FF-OfA m d E -Hr 0]
ﬁ&#%z%ﬂfnémo%muﬁﬁmL@¥ﬁ@ﬁ%%ﬁﬁét WZiE, X vE VR ETRER
BB ROHND, Y —7 y M DIAT HEFHITIRIEET IS SN D 7O mESEN,
%ﬁﬁ%&%ﬁé:k?@%ﬁ&@%ﬁ%ﬁé’tﬁ%ﬁf%é ﬁﬁiAif’\H%fﬁﬂwxv
— =BV A Y —F—Fy MCRHT DL U A Yl I E RN EIND Z EEHE LT
%tmnmo:®@% EARROFERMENSM B L, EiEY — &/Fib%ﬁﬁgﬁ%%ﬁ%$m¢5;
(kT L7z, & 174?—ﬁﬁm R EINDIEZICL->THFEINTWDEEZLND, ZDE
@EE;EJ: LCL—H—=l2X ik, ‘74’ﬂ7~i‘%@%‘:4ﬁﬁ%‘ﬂ“é WERGE (FR@EEE) B"EZLND, K
ﬁnfi ﬁ%ﬁ@%é% (WX —7 > ) LFEHS (BRVAY—) 0Bl TH, KMkl
0ERE RIS ET 2 ENARETHD Z L2 FERICK VRFEL T,

Flg 1 (a) I X EBRALE OIS TH D, K 800 nm, 7V AME 40 fs, FEIHEHRE 3.5X 10" WemdD L
— PV RAEEE 11 um O Al IR L CEF2R4E - IE L, mFICRE L-E&R Y 1 v— (¥
VAT A 300 um, B S 150 mm) & (@)

HWTHEET D, @RV A v — I3 E
ﬁmﬁﬁm%ﬁbf%b\%ﬁkéﬁv4
—ILEEEE (O mm) ORREZRITTH D,

s S AA—T T L — Tungsten wire

(W)Tﬁﬁﬂbhzﬁﬂﬁyyﬁ%ﬁhEbto

Fig. 1(b) TR 72 EERFER TH D, I A1l pm!

By 1 BcH o TP, T&ﬁz&E@WTW
ﬂiLﬁ_E@%@WFﬁjﬁg—f ?ﬁ“(&;é ) D=01mm DO=03mm O0=05mm DO=1mm D=15mm D=2mm

el | | [o]o]o

D,V Vﬁ‘#ﬂtOD’f%i%%%oféﬂﬁ LTW5, sokeve ©

S 510, BT HITIREE DIC X - TR L =

VX =R DI NT EIREE

e [
BOFEICIL, ZFEENFELTWD &

Bohon, LU A v—I3n8EL T 5
DT, L—P—F T Xk U Sk LT <L Fig. 1. (a)Experimental setup to observe the special

2RI A TR - A o — 0 Z2 R A S L distributions of electron emissions. (b) Typical

A Y DEFRIIT LT L2 D images of electron emission obtained on IPs.
References

[1] S. Tokita et al., Phys. Rev. Lett. 105 (2010) 215004.

[2] S. Tokita et al., Phys. Rev. Lett. 106 (2011) 255001.

[3] H. Nakajima et al., Phys. Rev. Lett. 110 (2013) 155001.

[omm ]

laser

IP stacks



KOTO EERDH M E— LB THRHBRNFZRET S
Thin Gap Chamber M BAF
[ e B2 ka2 1 = R e

Abstract The KOTO experiment aims to search for the rare direct CP-violating decay, Kp— = %y v. We
designed a thin gap chamber for the experiment, which is installed downstream in-beam area. We
produced a prototype chamber, evaluated its performance, and achieved and 99.9% efficiency and 20-ns
time jitter.
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Fig. 1 KOTO detector. Fig. 2 Prototype chamber.
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Abstract We have developed the energy spectrum diagnostics for laser-driven proton beams by
time-of-flight technique with less background noises. In addition, it is confirmed that higher proton
beams are generated from nanostructured targets.
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Fig. 1:Schematic view of Time-Of-Flight measurements set up
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Abstract To determine yet-unknown CP violating phase in the lepton sector in T2K experiment,
increasing the intensity of the J-PARC accelerator is an urgent subject. We have developed an intra-bunch
feedback system and succeeded in reducing beam loss. And the highest beam power so far, 260kW was
achieved with this development.
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Figure 2: The red line shows the
survival ratio with the bunch by
bunch feedback only, the green line is
the one with the intra-bunch
feedback in addition.
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Abstract

Braneworld model is one of the promising candidates for solving the large mass hierarchy problem. This
master thesis reviews basic properties of braneworld model with a focus on RS model, and those of
models which take into account our expanding universe.
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Abstract Laser-induced periodic surface structures (LIPSS) with double femtosecond-laser pulses have
been studied. Only with the first pulse irradiation, the second pulse induces the LIPSS, and its features are
determined by the second pulse. The first pulse can be considered to change the surface state properties.
© 2015 Department of Physics, Kyoto University
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After Hawking pointed out that evaporation of black holes are not unitary, there are many progresses and
studies to solve this black hole’s information paradox. In this thesis we first review the original information
paradox and then also review the fuzzball conjecture which is believed to resolve information paradox. We
mainly consider the recent progress of 3- and 4-charge black hole system.
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Abstract Detection of primordial non-Gaussianity offers a direct test of cosmic inflation. We consider the
three-point statistics of the imaging surveys, and estimate their detectability by using Fisher analysis. We
find three-point statistics can break the degeneracy between non-Gaussianity parameters, helping us to
constrain many inflation models.
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Abstract INGRID is an on-axis near detector for the T2K long-baseline neutrino oscillation experiment
which monitors the neutrino beam profile center and intensity. T2K performed the first anti-neutrino
beam operation in 2014, and we have measured anti-neutrino beam properties using the INGRID.
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Abstract We have developed a plasma mirror system to reduce prepulse components associated with high
intensity laser pulses. Enhancement of contrast ratio is beyond 10° at 1ps before the peak, while the
reflectivity of plasma mirror depends on input laser fluence andis about 70% at maximum.

© 2015 Department of Physics, Kyoto University
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Abstract CTA is the project of the next generation ground-based VHE gamma-ray observatory.

To decrease the energy threshold, we need to suppress the accidental trigger events caused by Night Sky
Background. We studied the effects of the LST hardware parameters on NSB trigger rate and energy
threshold using MC simulation.
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YT 4= KRRy 7K THELUDEE SV R) BAEMHRE VWS EEmEEN— Y = 7RIS T B
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Fig. 1. Accidental trigger rate caused by NSB as a function Fig. 2. Energy threshold as a function of pulse
of trigger threshold converted into photoelectrons. clipping level.
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Abstract We have been developing an SOI pixel sensor for future X-ray astronomy satellite. We experimentally
investigate the charge-collection efficiency (CCE) within a pixel and also perform simulations of electric fields
inside the sensor. Based on the result, we modify our device and succeed in improving the CCE.

© 2015 Department of Physics, Kyoto University
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TWienotz, ok ld XRPIXIb IZ 10 yum® OV E— L% 6 um By F TR L THEFOH 77 L
LALTO X BV AR ZAZFE LTz, TORER, B 7 VR CITEMMIUES F I LU R
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Abstract We study whether relativistic jets can break out the surface of supermassive stars of mass
10°solar mass and cause gamma-ray bursts or not. We find that jets are able to penetrate the surface in
spite of the large radius of supermassive stars because of the radiation dominated envelope structure.
© 2015 Department of Physics, Kyoto University
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Abstract The strong interacion between antikaon and nucleon leads to interesting phenomena such as
Lambda(1405) and antikaon quasi-bound states in nuclei. To investigate these states, we construct the
antikaon-nucleon single-channel local potential based on chiral unitary approach and analyze the spatial
structure of Lambda(1405).
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Abstract We have measured the cross section for the *He( y , pt) and “He( vy , ®He)n reactions at New
SUBARU using our active target (MAIKo). For the present study, we upgraded MAIKo by introducing
GEM. Details of the experimental setup and the progress of the data analysis are reported.
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He JRL-1-1% 0 BELROBUR-7- SIS SEIRIZ 35 1T 2 00 S O FH 1L D, “He, ‘He Z 1L U & T2 8ILHE D
By SN ARICBT DAEREEEAT D 1 ORR 5, ROSOELMENHBHEEEICE b2 Ho T
BHEND=2— ) JIZX D nREROBBRICHINELY 529 5 (2], FHBEWIOBLE) L EE
MEETH D, Fhpz, ER - BEEROME ) DR SIHRMF 5803 72 ST E 722y, JIE S V7 Brmfi i
T Fig. 1 DL ITRERETAEENREINTWD, [3][4]

ARFFETIE, = 2 — A7 VVRE % 2 T Fox D7 N —T7 TR EZED TN D T 7 7 ¢ 7 1) MATKo
ZHWT He(y, pt) He(y, *He)n &\ ZODKIGT ¥ RNVOREEIToTe, T 7T 4 THEREIX
RS ORER &+ 552 KRR OME T AL LTEHALEZBESETH D, ZORFICLV T 7T 4
THERNISEAE Z o 7o M & 22 B FHTe BT A 2 M Ik CE 5 Z LN AEEIC /D720, &5
P i S B IR L — DR T DR ENLME &2 £ > TV D,

WEZEITICHT > TET 77 4 TR TS OEF O 5B T2 a3 2 & LT
IZGEM ZEA L=, ZOUEIC L » T, BT TOZRALEF—HEN NS WO FTREIC /2 -
7oo BRI & - CTHUSG L IRIA 2B & Fig. 2 (T,

WG Ue T — 2 OfNTIZIE, 7z B3 LT SOSRL - OB 2 3 IRGTRIICFAEEL L TR 1% B 21T 9
TN RALEMHH LT, ELERSCTIET — X BT OBLRIZ DWW TR 5,
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Fig. 1. Photodisintegration cross section of the
reaction.[3]
Fig. 2. Typical track of “He(y , pt) reaction
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Abstract Brown and Kuchar introduced a scheme of quantizing 4-dimensional gravitational field with
scalar fields called dust. We implement their scheme in loop quantum gravity and see that the difficulty in
diagonalizing Hamiltonian constraint is removed. The classical definition of the volume in loop variables
is reconsidered for consistent Poisson brackets.
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TR O N— T BEFEDERIT, 4 WorOE NG EIFEEMICE LT RATH D, HHAIC
X, =7 XD EBT 4 Rt O FE N &S 72 SUQR) 7 — P DI % 1 D Ashtekar B O IEHER AT
H5, Dirac IZ L7 - T, MEEFFORTOEERR NI TOND, BEOTDIZ, 1BONITIEN
ST TR =50 Wilson A2 RN REL TH L LB XD, LED Wilson #f EOLEOHLK)
KO FTCONER—EIZHEZ b, 2 ' AESRIEEIRBEEOES N E TR EME 525, 5
Ui 52 CHhoBEMICE FOETFHIEELE X 5N EITERRD | HRGOHENN LRV A, o
FIFHEHUCIE A TEZ OGN TWAHET, ENGOETFHFRFO T ENEE LWHEE 24 T\
HEEZ2D, TOEMENRL—TBEFENCBODTHEEL SPLTWDIE, NIV h=7 R % fif
W T 7 e L~V RZEREZID 32 & Th o7z,

fth )5 . AFHSC T, Brown & Kuchar (2 &> TH 2 b7 EAGO EERRTEW T O[] E2E 2 5,
Z DOERUL geometryodynamics (IEYER)RE GO E 1) R IEDL72DD—>OPHAATH 5,
ENBITMATHE AN EMEIND AH T —HOMPEANSIL, ZNHEEDTZHEDE OERER & EAM
2R EBEZ D, LR TIEMRE LRI P EEZ 2 VWETHS Ba il 7 Y ViEilE oD
T, Lie A RFMEELL L L TR > TV A RICKT 5 — ke mT{bOEma HNWD 2 &3 T& 5, 2
AU LY Brown-Kuchar OFEANTIX, ETOWMEERT Y UAHFAAFTHS e THD L O 2HE—FHD )
FEEFICERDHED ZEDRRIESNTND, INOOWEEZR -T2 ETREE FIREE 1 &2
BfROMICE T Z L TE L, FHUTIEERNZ G+) IRt DE GO ETEIZ/R > TN T, £712Z2D
P AN TIXBLR O B 2 EOJEFEIZ X 522 W 7R MR 2 ERFHE T& 2 LI/ S5,

Z ® Brown—Kuchar ® A H =X L% IEHER 2V — 7 B EDBEGROMMA THEBET D Z L NTFEDOIE
W N — T BAENRICB O TIRE SN TE=[2], Brown-Kuchar OEXICBWTIZ, A MDOHHA
JE & IEHER R DR T A =2 L L CRIAT 22 & T, NIV h=T VR AT EZER 2 525
ZEPKBHIR G T DT, V=T EFENEGmMIEZ TOWTCHEEEZ RE VRS ZEnTEL L
s b,

AL TEZDDIL, 2D X HIT Brown—-Kuchar O A =R L& )— T B+ EHJHHIC L > TEHT
HZLThD, ZOERIZTTICEZ LN TWELOD, BUAHRHEICL Y BFRE AT I 7 2%
H25Z LITFESTW R o, KL TIEET, T, Erims bICHHREIRECR201%, H
R OBFMEICY 7= HHE T VR THDL Z L 2R T 5, VRITETHREE L LTH EERIN
TWAHAR, VROEARELEAMAEZRD R TNIERLR2WVWE W) HARMEE D, LrL
Brown—-Kuchar ® A T = X L2 Lo T NIV =T 2R EZ AL LRI UL B & v 5 [REE
DERDPINTNDZ ExRD, BT E X DN T 7 ECHERE L LToO VR)OIER % RTINS kA
(b2 2 LIFBAED L ZAREETH D, AL Brown—Kuchar OERORERKIZH VT, HHEHICH T
% Brown-Kuchar DA =X L% N—TRITHEKRTHZ EDOREREBIE L, TOME., FERE
P RHRENFITTE DL LI ICTH720IIE B VR)DERICKLERAZ AT Hm D7 F v 7 A/ O
KTV AAFEINDON—T B TCOERELD 2T NIL R RN ERHALNICRoT, SHIZXKY LW
VR)DEF % 52 THRT Y AFEIND E & TO Brown—Kuchar D A N = XL ERNLSEDH I 2B 2D,
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Abstract We plan to measure 1’(958) meson bound states by missing mass spectroscopy for the °C(p,d)
reaction at GSI and FAIR. A huge background is expected and the signal-to-noise ratio will be of the
order of 1/100 at most. We are going to upgrade the DAQ system in order to realize a high statistics for
compensating the poor S/N ratio. We will introduce network-based TDC boards and a new trigger module.
The performance of this DAQ system is discussed.
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n’(958) T FITARBEE T T Ua)BRH & A T ILBEDER S HEIE LS X » TR & < E ' ED
TOME D, T CREREEZER TS Z LTRSS TVA[L 2], Foxid25GeV DT E
— L% Wz 2C(p,d)SUS T RA Y @ GSI 36 X OBIERER 1 D FAIR IR W T REE &S AT 5, 2N
AF IR EDN Y 7 7T RERDERNFIET HH OO FREEREOPWAFER IS T 5 B
— 7 REEDNBI S D ATREMER B D3], 7272 L. SIN i 4 1/100 L IEFIT/hE W=, KigED—
W1 B — DD EVER & W 2 SR CORERLE L 72D,

2014 4FE 8 HIZAT o1 FEBRTIZIVME A ¥4 — 7 = — ZA TOHAHH LR AFIH L TK 2 kHz OFiZ4H L
HWEAZFEBL Qe SBOERTITIE SR DM B RO DIZHAH LROEEIZ X > T 10 kHz
UL EoEEZ BT,

F—HINEY AT AOEHEL DR E LTHET MWDC A LRDT v 77 L— R&4T 5, Belle-ll
CDC #iAH LEIEE LT ESNFA M LR — FIZILAM 2 # -2 B (Figl)z2HnW5b, Z0
R— R 1z o& 64 F v /LD MWDC 226D 7 F 1 715 5% ASD, TDC THLHE L CTF ¥ # L1k
L., A—%%v FZFH L7 TCP #BE TOF — Xk T&21T 9,

I HI, BEOFAH LR — RPN T — ¥ ZET 272 OFi A Lk DA X NRE Z /32T
DT HDE Y 22—/ (Sub Trigger Module) 23R SN TEY . TNEHTIZEHHT S (Fig2), ZDEY
2= UIE T LR — R~ ZIEREDBL L. ZHICE > TERZRDR— FETOA X MMaomeHE
PEEARFET D,

ARESCTHE, BrlCBR LA LA— FB IO ZIEREAAHO N Ty 2— N EHW=T —
ZINEE L AT L% MWDC (Fig.3)IZ 272 TR—F i N TAT o T2 TREFGHII O 7 2 FOfER E . Zih
DDOEFY 2 — /VOEFHEER N U ARG L OMRERHMEIC W CHREEIT O,

Fig.1. ASD-integrated TDC board for
network-based DAQ

Fig.3. Multi-wire drift chamber MWDC)
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Abstract The nuclei with the forms of alpha ring and torus structures have been known, and here, the
relation between them is discussed. For the alpha ring state, the energy for the relative motion of alpha
is estimated.

© 2015 Department of Physics, Kyoto University

A IIZHOB T« FYETFRENETNHEER L TWD IR THY ., ZORELRTHET VL
LT, Kbt « P OHNIGES T2 2 VBT AR ENNLNTNDEN, o hiFD K 5 258 FEE
BRSO A NI TAX =R TDHEVNIETAHEMOENTWND, 7T AKX —tEEX, FIZZ T A%
—ZRTENDEEL TR D =R X — D HIZEND Z ENHMbN TS, £, IREEEY
BhrEZDHE, BEOBT -« PIHETOMNGEENREL Y &, o B2 FIRICEE L7z REEO = R ¥
— DXV ZBEIFETEDLZ LML TN,

IETI, FEFWICBWNR LN TE 7 7 A7 —lENEm S TR0, 72L& I3 °Ca OARE FEfEK
TliE, a7 T AX =Y o ZRICEE LTRREN B D & W9 Hartree-Fock-Bogoliubov #is 2 HV M7=
SHRBHBH[2], LLEIL “Ca TH, BWAEERZ G2 ZHEAICIE, o VU Z7REXD S, B8
= ZMRITEENT D [ F—F 2R DXV LZEICRDEVH RIS H (3], F—T7 AIRAETIE,
ENZENORA T FRE 0 IRV EE A ER &2 D, [E B2 P ER LT D,
ZOERTORMIL, b0 2 2OFIR, /bbb, a U ZURREE b—F ZRENBIH L T D
D, D WIEHF X RITHHERIRERR DO TH 20, GHICRFNT 52 TH D, ZORMDTZDIZ,
TP HEALEOSESERMEIC R FEBE LIz VU ZIREOWEINAZEHAEL, ZNH42HE
PNEDLEDLZEICL ST R =T ABEBAKEZ LR T HZENTELDN, HHWIITERNODNITON
TREM72 T 21T 72 o T2, TOFRER, 4 DOBTN a7 T AX—%BRT HEEITIE. WIS DR
oloaZ 7 A —pfixERGDOETH, M7 AWEHFEKITTLRINRNZ ERHALNE ST,
AERDOH > O EOOHMIL, B2 o 7 T AL — A ZHNT, “Ca Do U > ZIREED = R L F—
T2 2 & Th D, SCHk[2] D °Ca DFHRTIL, 2ROELEE T R /LXF —THY RN TV e b
DD, Al & D o RiFI1ZZEM OB RICHETE STz, DT, o b+ DO ESE) 2 i\ 7= BRI B ik
ENDHRE[EL D o DELEE O RN —% BeQa 7 T AX=)IHTHEENL AL > Tz,
ZOMBEIFL a BV TNV THY, Ca BIRTIE, FHEA K 70 MeV 2 FTHY RNz R /LF
—N a FITAR RO XL —ThH b LHEm L T,

Alal, M o 7 7 AL =R ERW, 10 D a7 T AX—% 0 7 BIc S S FICEE LK ER
BrEREbEDL LT, o 7AX—ROMhERS 22X, MEALOKFRICEHE LTELGLV L ER
TNV —RN TR0 Eidkm LT, ZOME., BSNDEE O R/ X —I38 20 MeV THY |
TR 2IICBITAEE D b RIBIZDRNZ ERNbhotz, ZhuE, CE2] TREL SN TV A E % D o
7 AL —OEDEH T R L — O EL, FERICENEND o R NZEBIC B BIEE T 5 o &
ZRENBN D =R NVX—Z2RODTDDFHETHY . SOHEIIEL D o 7 T A X =03 JE _EIZEE
SNTHEY, ZOEDIGEB— XX —0ORBIX 1/3BEREICRHEDL D THLI ERbroTz,

IHZ, MEETAETZEOIE0ICHE LB EZ 2 HHEL, Zhéa ) V7 REZERS
b DEEI T T2, ZOHE, B TEZIELIEOICEE LIIRIENS W NTEHIRT 2000, U o 7REE
D¥RE SES TS T TEEEITo T,
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Abstract In the QCD phase diagram, we consider “dual chiral density wave (DCDW)” phase where both
scalar and pseudoscalar condensates become spatially inhomogeneous. Here, we study the response of
quark matter to a weak external magnetic field to show the spontaneous magnetization in the DCDW
phase.
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W, RERBEEE TO A TR W T, RO —RABEEEAR D £ 0 IZHi7= e fEnBin b
T EDRRIN., A RBREO T TR NI STV AL, QCDHIZEWT, ZRETIZE LD
TWTZARIE A A TIVRITAER — AR TV D480, B L CW A MO E CH 7=, — 7. #Hiz
R CIE D A T AKRREIIAE I TV B B, DA T VERE N 22 FE—KE 72 B IR E 2 FF >, = DIk
HA TP ETR L TWAREEERH DR E LTI, FHETFESCH T RVX —EHA T UEENET B
Lo HPETBITKIR CIEFICEBE R a LR NRIKT, FUAIT O 8 1T W D105 R |2
THEHLEONLTND,

ABFFECIE, “dual chiral density wave (DCDW)”[2] & FEIZAV D A 1 T —HEfE & # A 71 7 —EEE S & 1T
ZEIE—ARIT 2R o TV BIEED S D& E 2 5, DCOWAL OREE T F TO1+1R TeNILEER
HOBEREERRO—>L LTHE BN TWA[Z], Z DZEM1R TR 2 ikiE 2 223k T I HlbiATe Z & T,
3+1RITICEBIT HDCDWAHZ Z 2D Z LN TE D, F-DCOWARIDIEE IS 2T D Z Ltk > TH
RNz Z ERmbBNTWB4],

4 IIDCDWHHIZ B 5 7 A — 7 W O FIINBESH X T DINE T+ 5 Z & T, 7 +— 27 WENn
HIW b 2RO RetE a2 or Lic, Bl G | ~ 732 — TN D TR ORE Tl 105GRRE DI
B OSSR NTAET D 2 N> Tna, Ll ZOMBESEORIFICHOWTIT, KRRk Adks L
TH->TW5, DCOWAHTO BIBALDOFFAEIL, Jeilk Lo~ 7% # — R\ O MBS ORI E . MR 72
RO T 2S00 5 50 TIERWNEE 2 b, NGO T TIE, =)L XF—A~XT b
LT v YR 2 D BB ST AT R UIC TR B, BRI DCDWAHH TIERAR T o & 7 HERT D R L
F— AR MUTIEAIERFRZR D . WA TNT <) — EBHEITEODN TN DB, £ DAY
NV OIERIFREIZ Lo T BUNHART o v VOIS O LR OENRBIND X 912725, ZDLRD
HEMNFET 5 Z & T, DCOWHHH TO BREBALIMED HEN TV D, S BITHALEOIRD BV, 58
PERREIZE O NGE — ROFIEIZDOWT b afam L7,

s, WG X DHIER O Z L0 3EMIC BT 5 72D, BRP AR OZEMMy £ TEO )+
RT v VORAZRMT 5. —f&{kGinzburg-LandauEBH[6] & V9 HiEAZHWTITH, ZOES R
T VAR e R ECE TR L TT O MRTIE. o RICER ST A =2 DS WERFEOE D TIEY
k&b, AWFFETIL, DCDWAHH « 1 A TV FRIERS —AE ISV « A T VBRI EIE LA O
SN STY 72w HEMHEN D FT-RER A O E DOV T, BRI L OB OMEEIZ DN
THENT LT,
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Abstract To reduce the systematic error of the T2K long-baseline neutrino oscillation experiment, we are
developing a new 3D grid-like neutrino detector to measure the water to hydrocarbon charged current
cross section ratio using the T2K neutrino beam at J-PARC. In this paper, I evaluate the performance of
the detector components.
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T2K (Tokai-to-Kamioka) KM= = — ~ U /7 #RENFEERIT, KRR D J-PARC THERMKLTZI =2 —F
Y=a— U B — A% 295km BEAL 7 I8 BIRFRBE TR RERTIZ 8 D A —RX—=B I AW T TRIBTHZ &
Wk, 22— JIRFORTA—XORBBHEEIT) ZL2ZHBE LTV D,

BUE T2K EBRCld= a2 — MU V AERREZICHKE LiiERESHEEZHNT, =2— NV /77 v
AR = — U ROSHETEFE 72 & OREMEDO IS 2 HIT L TV DA, 4% K0 HEHE 720 TR E 72l
ExE LTV 72D BRDRMRADOHTENLETH S, T2K ERTlE==2—F ) /&4 —F v e L
T, BIEREGB T 7 AF v 7 FL—4 ZEREHBTKRKEHNTEY . ZORFEENOEICX
LT ATERHERIC X DHIE TIEHIR TE R WD FEARMEAED —D Lo TS, Tz 1d T2K
ATER HER A — VICHTR R SR AR E L. K E T T AT v 7 O=a— MY KOGKmfE L 2 3822 3% & W
IEREETHIET A EICLY, ZOMEZRBTSIZLEAEAIELTVS,

Fox BB L TWA M =2 — F U 25 WAGASCI (WAter Grid And SCIntillator) DHF#EIX, > v
FL—F & ZRTHEFIRICHAR, TOKRFTTEEROPIKERIZTIAF v 7 2=a—h ) JE
MELTANDZ EIZED, B DO RN T v 7K LTAn FMIZT 78T H L AEFFHOZ L THD
(Fig. 1), F72 WAGASCI O /KIERH 3 & 7T AF v 7 IERH 21 E A LRI UEEICT L2 gk,
KETTAF v 7 OD==2— b ) JRGSEEHBELOREIZBNT, ==2— M) ) 77 v 7 X LREgHE
DARERRFE 2 KIFIZHIK TE D, WAGASCI DA X3 ImX ImX2m T, ==— h U JEHOE &3
2t TH D, WAGASCI DAPICIL I = —A AR A ORD) ZFE L, ==— MY VRS TAHELZI 2
—FroE#SELHET S Fig 2),

AE LTIV SO ELZ R T TAF v 7 v o F L— 2 MHEF Multi-Pixel Photon
Counter (MPPC) & o 7= i a5 DA R B SR DO PEREFAT OAE R &2 ik~ %, Fex O IR TH S MPPC 1T vk it
RIEC, BITE T2K EBRTHW LTV D MPPC 2 HAMREN KIEIZM ELTnWD Z L &R Lz, Fx
ORNDL Y F L— 2 IR OREOEI G2 RKRELTH720 3m JEOHER S FL—2EHn5,
FrixzoovrFL—2OWRAED=DIZ, HILKFE B EE ¥ —CHhE 1 E—2%
FE— LT A N Tol, FORE, MRS U F L —&TH MP ISR LT 99%LL &9 @i ah R
NELI(Fig. 3), MHSROEF A2+ 2R Lz, &KBICHBESO T M ¥ A7 & LT 62ch d/h
A EZREL, FHEHRBICLDARBAESCY VFL— 2 HEOREBOIELSE R EEZWELTZOTED
FhEE Iz OW TR B, Muon range detector 3 6m
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Abstract Entanglement entropy for excited states has become a hot topic. Recently, as new laboratories
for this topic, excited states by local operators were suggested. We have studied entanglement entropy for
the excited states in 2-dimensional rational conformal field theories. | will explain our work and review
the recent related works.
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T TN A N e haE— (BE) (X, REOETLONE W) & TROAREN 2 EE % B
THODOEBERIBEDO —D>Th b, ITHF. EOMESEIL EE BB SN E T IERREOET T
ICE EEBT, WHESCHE AR EDBTFEIKR, T LT, B mCENHRICBITA2B0OM®RICET
JEN Y | 45508 C BE 2 X 2 B A0 22 im O FERENE RIS/ ST B,

EE D& 12 R0% OB TOMFIL, RICEERBICK L THD v, s A, EE I3&T
SRR OHRICB W THEAET 200N RICITEFICHELVETH DS, LiLans, HHEEOMR
(]G ER [2] OGA . Rk R0%5E 3], 7F—y « ARG E AW EA4] R 8, Hx e
BB OWT BE OFFEFEN R A% - BEINTE T\ 5,

2005 &2 1%., Calabrese—Cardy (2 LV, B 7 T F LIFHENEZDNI NV F=T U E2AICELESH
52 ETHELNDRIEIRREIC )T D EE BSFIE S ks 72 (5], &1 7 =2 FITEYLBLG Ofif B 74 ¢
b, SITEDLETHELARISHANRENTWS, 20 Calabrese-Cardy Of:EELIME, EE OB 2 1 1
HI[6]1D X 5 7K %L X — [l IR AE T O N 22 P 720 ERhEIRRE I %9~ D BE OAFZEITkE # 72 R R %
RETEY, EEOMRICBWCEEERTREMREOT—~D 12 Th b,

Z LT, 2014 FOHD, B-VEE-SPNZ X0 | BhEIREBICKT 5 BE OF7= e o L LT, K
AT 72 L DR EN TR R S 72 (7], 2 OREIRIE I —AXIC B GR O @ = 1L X — Ik O M E 5
Bh RIFE L 2 DD T, BE OBJIEE 1ERIO L 5 7 @i e g 2 b2 E ) MTHATIEZ & Tidk
W, F7o, 2O BE FRFTER FZENEEROME 2R KB LA b o LB oD, T, JRPT
ERFOMWE 2 H AT 5 8% Z 0 BE Bt s O TlEunmn s 5,

Foxid, 2 eI (CFT) . FRZZ O THIEE O LV rational CFT & MEEILD 7 T A D H
IZBWT, 74~ —HATEHNWT, RFEE I X 2ERED EE Z&im L7, ZTO/RE. £
DOEMRREIL, 7794~ —HEFIZL D EPR <7 D X 5 R KIBEA b N Uiz RETHI 72 b O# )
ET, ZORMEOMNZENENLELMERE L TV &0 BRI 72 i TR TX 5 Z Edb o7z,
Z LT, 0 EE OREZZREND OGN ETIRITEMEIND T T4~ ) —HRE T2 FHEfF T 58D
MEETEONDZ EERR L8],

AELFHSCTIL HOHEGRICEIT 5 EE Ok x 23R FIEIZOW TR L, Fex @ 2 RIE rational CFT
IZBIT Dt & St O RPHER 712 L A ERIED EE 1B T AW 5EDRBIC OV Tk~ %,
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