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Abstract We developed a non-uniform density nanoplasma model to analyze the slow energy absorption
enhancement observed in the free electron laser (FEL) pump - near infrared laser (NIR) probe experiment
of Xe cluster (N~5000)
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Abstract We studied non-equilibrium dynamics of an isolated quantum many-body system by
performing a sudden quench from a Mott-insulator state to a superfluid state using ultracold atoms

in an optical lattice. We observed growth of superfluidity and on-site interaction from which unitarity
of the system is experimentally confirmed.
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Fig. 1 Time evolution of (a) coherence and (b) energies as a function of hold time ty,q after quench.
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Abstract To explore exotic electronic phases, we fabricate two types of Kondo superlattices,
CeRhIns/YbRhIns and tricolor CeColns/YbColns/YbRhIns. In CeRhins/YbRhIns, magnetic quantum
criticality is largely tuned by reduced dimensionality and interface. In CeColns/YbColns/YbRhIns,
superconducting properties of CeColns is dramatically changed by artificially-incorporated
inversion-symmetry-breaking, and possible emergence of exotic superconducting phase is suggested.
© 2017 Department of Physics, Kyoto University
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REFORZEEZHIE L, 2 O LW ITEER 2 ERL L 7=,
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CeRhlIns J& D g% n DD 372 BARKR TTALIZEEY Y SDW HEREIEE Tsow 2384 L R etEIZ & - T Toow
=0 &5 ®mTFERSUA (QCP) IZMr> TREAFIEITE L Z LALLM E o T, BITHGZFIINT %
Z LT, QCP ~DIFEHIENFEETHAH Z LB LM Lz, 22T, Tow=0 & 725 & RS
k%&iﬁ@ﬁ%é*&%ﬁmbtﬁ %@ﬂﬁriﬂwacmmm&i@f%é BRERARAT > & FLE

IZBWTHEIEE S5 Rashba A & U #lEM A/EH DS E B2 E&EH 2 R LTWD Z E0RBE5[4],

HY ﬁ%ﬁd&ﬁh%%C%Mmk2@%@#MﬁL%%EYMM%%&UYWM%%&E%ELK
BT FY ar—/L (Zfh) TR CeColns/YbColns/YbRhIns Z/ERL L 7=, Ziuc kv, 2 ki
AR FE R DBREIZ S L, AN LA MR O 28T 25 Z N affE L 725, 2D X H 7
RIS WE T FEE T, BiflORWE O TH D, 20 SHSRFRE DS 72 AR ER TIIk~ 7ok
FIHBEEBR SN SN D, AR O ONTR R T & OB BT L - T, DR
GO, SORDTX YT v 7 BEEHOEBNHERIICHER SN TW\WD, BiaEfEE L TR
TREE S He Z i~ TofE 3, ~SL 2 CeColns & IR E S B D BIREREL R T Z P LN E RS
oo 7SV WPEIZHEART Ho AR E SR U, Z2 R SR PRI DA AL DB ANV REME S 3
RE<IHEND Z Enbrolz, £72, HAN He T, RIETHREZR He © ERZBHIE, ~U D
JVFA[B]R° A R T A TH[6] & W o Te = V' F v 7 I EREHE B O B RIE S LD,

References

[1] H. Shishido et al., Science 237, 980 (2010).

[2] Y. Mizukami et al., Nature Physics 7, 849 (2011).

[3] S. K. Goh et al., Phys. Rev. Lett 109, 157006 (2012).

[4] T. Ishii et al., Phys. Rev. Lett 116, 206401 (2016).

[5] R. P. Kaur, D. F. Agterberg and M. Sigrist, Phys. Rev. Lett. 94, 137002 (2005).
[6] D. F. Agterberg and R. P. Kaur, Phys. Rev. B 75, 064511 (2007).



2 818 SUN) RERZR DR
RPLFOEE (R

Abstract We developed an experimental platform for studying two-orbital SU(N) many-body system using
metastable state of ultracold ytterbium atoms. With a new vacuum chamber, we successfully achieved a
Bose-Einstein condensate of 174Yb atoms. The lasers for an optical lattice and excitation of ultra-narrow
optical transition were also developed.

© 2017 Department of Physics, Kyoto University
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Fig.1. The experimental system. Fig.2. (a)Absorption image of Bose-Einstein condensate of 14Yb after 10ms

of expansion and (b) its densitv profile alona the vertical axis.
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Abstract We studied the effect of interaction and disorder on topological quantum pump using fermionic
isotopes of ytterbium atoms in optical superlattices. The pump was robust against interaction as long as
an adiabatic condition was satisfied and also against disorder unless the disorder potential was stronger
than the long lattice.
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Abstract By combining two optical lattices, we implement an optical bilayer lattice for which high
temperature superfluidity is predicted. We observe the energy band structure with Bragg spectroscopy. We
also observe a disconnected Fermi surface characteristic of a bilayer lattice and short-range magnetism on
intra-dimer sites.
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Discovery of superconductivity in SrzxSnO
and search for related superconductors

BRI IEE . SR
Quantum Materials Laboratory Atsutoshi IKEDA

Abstract: We report the discovery of superconductivity in Srz«SnO, the first superconductor among
anti-perovskite oxides. Reflecting its unusual topology of the normal-state band structure, this material
has a possibility of exhibiting a topological superconductivity. We also present on our ongoing search for

new superconductors in related anti-perovskite-type oxides.
© 2017 Department of Physics, Kyoto University
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Abstract We investigate the exotic superconductivity coexisting with magnetic multipole order,
using the models of a one-dimensional zigzag chain and Sr21rO4. Our results pave a new way for
studies of superconductivity coexisting with magnetism.

© 2017 Department of Physics, Kyoto University
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Discovery of nematic superconductivity
by specific heat measurements of CuxBi>Ses

SR EFVENIEE RS

Quantum Materials Lab. Kengo Tajiri

Abstract Nematic superconductivity is a new type of superconductivity whose gap amplitude
spontaneously breaks the rotational symmetry of the lattice. By measuring the in-plane magnetic-field
angle dependence of the specific heat of CuxBi>Ses, we observed two-fold symmetric behavior breaking
the trigonal crystalline symmetry, providing evidence for the first nematic superconductor.

© 2017 Department of Physics, Kyoto University
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Fig. 1. Crystal structure of CuxBi»Ses, having Fig. 2. In-plane field angle ¢ dependence of the
three-fold rotational symmetry in the ab (xy) plane. specific heat of CuxBi,Ses. Two-fold oscillation is

observed only in the superconducting (SC) state.
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Abstract We investigated photocarrier dynamics in CHsNHsPbls perovskite solar cells. Using
time-resolved photoluminescence and photocurrent measurements, we revealed that the carrier-injection
rate from the perovskite layer to the charge-transport layers depends strongly on the photocarrier density.
This rate determines the current generation efficiency of the solar cell.

© 2017 Department of Physics, Kyoto University
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Abstract We have investigated recombination dynamics of biexcitons in single semiconductor nanocrystals
using simultaneous measurements of second-order photon correlation and photoluminescence decay curves.
We found that, in the giant-shell CdSe/CdS nanocrystals, the radiative recombination rate of biexcitons is
enhanced by Coulomb interactions between electrons and holes.

© 2017 Department of Physics, Kyoto University
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a function of the shell thickness.
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Abstract One of cell motion, amoeboid movement includes two types of mechanisms: actin
polymerization-driven and bleb-driven. In spite of a long history of research with amoeboid motions, the
bleb-driven motion has not fully investigated because of experimental difficulties, e.g. absence of an
eligible model cell. We used A. proteus as a typical model cell of the bleb driven motion. We found
characteristic responses to feeding and light through analyses of their trajectories and deformations.

© 2017 Department of Physics, Kyoto University
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Abstract We investigate superconducting states in noncentrosymmetric superconductors under magnetic
fields, based on the quasiclassical theory and the Landau level expansion of the order parameter. Some
aspects such as the vortex lattice compression and the relation between the magnetoelectric and the
paramagnetic depairing effects leading to the transverse magnetization are revealed.
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Abstract The shape and size of micelles change depending on the concentration of surfactant and
temperature etc. We found the temperature induced phase transition between two different nematic phases
(Nd and Nc) consisting of rod and disk like micelles respectively, and investigated the phase transition
phenomena by the flow birefringence measurement. © 2017 Department of Physics, Kyoto University
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Abstract We study transport properties of liquid *He in aerogel. To study the scattering of quasi-particles
under different conditions of aerogel surface, we directly measured local temperature distribution of
liquid 2He in aerogel under heat flow and obtained the thermal conductivity.

© 2017 Department of Physics, Kyoto University

He IZFEFICETHEORVHE THDH Z ENHMBINTEY . IR He 1IHKIRIZCB W TORTFET D
MO T Y — /ﬁ%“%f%% F 720 7 HRAK SHe (2 oW CHE B & FEBR DS L < — B LEfE A T
WA T2, R DIFIEIC L > THEIIMEENR E O X 5 B A2 2T D O ET 2DICEVWRTH D,

BlZIE, =7 ay=/WE U IOMMOCRBIEREICKE E D o TBE T, 95%LL EDIEFIT KX 7pZ2 1L
REF->TWD, =7 0¥ /WTETE) 3He 126 L TRMMZN R % 5 % . BIREHEBIEE OMHIA RS
WB[L], F72 V7 K S He OB L A B L OWgEBIGZ 38\ TR T M O BGELS LR & 72 0 | K
IR EBATRNAT 2T R L, B A8 TIERR D EELIRIER 22 LA mbh T b
2] L2rL=7 &y LTl Eﬁ%ﬁ@ﬁﬂ*ié$ﬂ§$ﬁ&%ﬁﬁﬁ%kbf&9w@%@%
b ($2 10~100nm) & [EIFRFEIZ 72 D & | SRIC K D YERL - BGELS KECHIIZ 72 V| S B BATRE DN IR R F 1 &
%é&<ﬁéoﬁﬁﬁgxgowfﬁ\7:W\¥Ew\%ﬁa?¥ﬂ§mﬁ&%ﬁmvc

K= %Cvpl (D
EETD, ENEEIZHAI L TWDHOT, RIRIZ/R D EBMRE R I NL T O L EZIET T RT S
—F T, =7 VRTEHT TS5,

T Y L TTOE - A OO ERFEIXERIICHIE SN2 f3 dH 5[3][4], Lo LED
Rt ORETIE, =7 8 Y Vil OREZENOSBREEZHA L T, =7 ey /L7 fUun
DOBIRPLE W) BT R BIIT T VA RE LMEL TWD, D)2V e rofdEll, =7 o
VN EEDLRBELUN TOBMRBENEEIZH D Z LD IEMRHIEN TE TNz b,

F 2 CARSERR TIXRATRI 22 IR EE 0 AT OBIE 217 9 729, Curie-Weiss HIJIZ L7228 » TIRIR THET D4
W% bR He 2RI Lz, =7 Y=L 0%E 32—

(R 78 O [EAR 3He 2 4Rk L, B4 & [ U7 mic ! AG-5mM
FIIN L 72685 A F T NMR E550E OIREEZE (L) 31
5. =7 1Y LR OHRIK 3He DR/ & EBEHE
T 52 ENTER(Figl), —HAE L OlEEORIET
. NMR JIE D55 THIA He & XBIT X 220 EK
SHe[S] =7 1 ¥ = VDR KIENZ AT D D& kET 5 i
728, *He THREHAEZI—T 47 LTWNDH, =71 2.8
T VDR EE OARREDS B p D AR TR &Y H TR
DR ZET 52 LT, ERHe NEETHZ LICLD e e I E—
=7 a Yz VR COMERFEELOE LA BETH 2 & X[mm]

MWTED,

Fig.1 Temperature gradient of liquid *He in aerogel
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Abstract We have studied a monolayer MoSe; crystal by absorption spectroscopy, photoluminescence
spectroscopy, and Raman scattering spectroscopy. We confirmed that valley polarization cannot be
observed in MoSe; at room temperature. Mechanism of valley polarization will be discussed from the

temperature dependence of exciton luminescence.
© 2017 Department of Physics, Kyoto University
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Abstract We investigated phonon polariton beats using terahertz time-domain spectroscopy. The beating
of the transmitted light is explained by coherent propagation of a pair of upper and lower branch
polaritons with the same group velocity. Phonon peak frequency and dephasing constants can be derived
from the fitting to Lorentz oscillator model.

© 2017 Department of Physics, Kyoto University
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Abstract Polymer stabilized blue phase (PSBP) is widely noticed for the future display materials with
fast electro-optic response. We design nano slippery interfaces coated on the polymer networks in the
PSBP to reduce the driving voltage.

© 2017 Department of Physics, Kyoto University
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Abstract We studied the softening of elasticity appearing in the mixtures composed of a monomeric LC
and a ‘twin’ LC containing two mesogenic units. We performed viscoelastic and XRD measurements for
several mixtures, and found the softening occurs only in the systems having the frustration of the mutual
molecular length.

© 2017 Department of Physics, Kyoto University
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Abstract Development of free electron laser (FEL) enable us to investigate morphology of the
nano-object using small angle x-ray scattering (SAXS) technique. We implement multi-slice Fourier
transformation (MSFT) method to calculate SAXS images of clusters, and examine the relation between
morphologies of nano-object and SAXS images to understand experimental results.

© 2017 Department of Physics, Kyoto University
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Abstract It has been known that dominant impurities in diamond are nitrogen and boron. These impurities in
diamond affect scattering and relaxation dynamics of the photoexcited electron-hole system. There are several
methods, such as infrared absorption and secondary-ion mass spectroscopy to quantify impurities in diamond at
parts-per-million (ppm) levels. However, methods of evaluating impurities at parts-per-billion (ppb) levels are not
established yet. In this study, we have performed electron-spin-resonance (ESR) measurements for nitrogen and
photoluminescence spectroscopy for boron in order to determine concentrations below the ppm level. We also
quantitatively evaluate scattering rates of carriers by considering interactions with neutral or ionized impurities,
excitons, and isotopic disorder.

© 2017 Department of Physics, Kyoto University
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BHRELELTEESINTVWD, XA YEY FHORMPILEFELROBELUC K E 8% KIF I 03 [1],
ppb L UL ORI B 72 SEIR IS 3 CRBI O TE BB IS STV RV, 2 CTARFZE TIE, Mied T
W2 XA ey NITH L, RV ik, BT A Y U IEE, RO SEEE AW T, E72 2 R )
THOHINIEHRZ T L (REBEFFDERFEICER SN KBFL) ERTERMMOEREITR- T2,
Flo. BATRBILA L7 MADLIEAEDRAEEZRE L, 208 E, KONREZ RFED -7,
INBEITIC, XA YEY RNEORMMIC L D HBEF v U 7 OBELI] ORIR % & &0 L.
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symbols represent the sum of (ni), (ex), and (iso).
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Abstract Realizing topological superconductivity (TSC) in materials is one of the most important issues
in modern condensed matter physics [1]. In spite of extensive research, topological superconductivity in
nature has not been established so far. Therefore, realistic schemes for realizing TSC are desired. We
propose an experimentally feasible scenario for realizing TSC based on familiar spin-singlet
superconductors [2, 3]. Nodal noncentrosymmetric 2D spin-singlet superconductors are shown to become
gapful TSC under vertical Zeeman field. Thin film of cuprate high temperature superconductors are good
candidates. Extension toward gapless TSC under tilted Zeeman field [4] and 3D Weyl superconductivity
are also discussed.

© 2017 Department of Physics, Kyoto University

MR T D ABREE, BRRRESCIERAE & LT Majoran 7 =L I AU EAEOZ L THLNTEY,
Mim - EBRONG N OEAZED TWAWEHDO—>TH S [1]. Majorana 7 = /L I A I3 ETFEHED
REREEF L L CTHIfRENTERY, BENR MR P VBREROER N OMETH D .

AWML TIE, "R U NVBEEEEZRT 5 7R+ U A 28ET 25 [2,3]. ZERIKEE RO
WNT=RICBNT, /J—FROHD2RTTDAL V7 Ly MBRERIIERERET T LX v v 7D
MR HNBREIZ/ D 2 ERH NI o7, 20 MR a Y VB EEMEIL, by s ini nE
RO TERECENVE - R RER CeColns DHEEICHE W TEIRENTWD Z ENWIE SN D, JEITHIFEIC
Lo TRESN PR PO VBIEE 2 FEE T 52T U AT, Fox OFEITER/ NOBSZIZ X -
TR U ONVBREEZFEBT L ENTE, DOLFERT oy VOBGRBI Z LB L LpnE N9
Findhs. ZnbDZ LiE, FMRueYhhNVBEEZYER CTEET L ETHAICHE EE 265,

F7, ERROTTF U A EERES PICIEE L TR NS, mimO = v ¥ CRIF AT 5 Majorana
SRR (4]0, 3 RITITHEIR L TR B D Weyl BREARIZOWT bikam T 5. Weyl BREHOBEHIME
& U TR ZE M SRR M E ORI T2 3 IRTTHBARER & L CTHI 545 CePt3Si, CeRhSi3, CelrSi3 23% 5.
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Superconducting state near Hcez in UPd2Al3
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Quantum Material Laboratory

Ryoichi Takaki

Abstract We have performed 2’Al-NMR study on the U-based superconductor UPd,Als to investigate the
superconducting properties near the upper critical field He2(0). We found that the line width of the NMR
spectrum becomes broadened above 2 T. We discuss the relationship between the spectrum broadening

and the FFLO state.
© 2017 Department of Physics, Kyoto University

— A R RIS A FUINT 5 & BORDBEEERNETICRA L, AR He 128
WORZERIENE S LD, W Z OFEIX RIS CTh 2723, N0 U EREMEDIRD K & I ls
BRIZBW T, HoQ)E OB REHB N —IRHEEBIC 25 Z ERMbN TS, 20X 5 GaIc
WX, BmEX Y v SNEME P A% F 7= FFLO (Fulde-Ferrell-Larkin-Ovchinnikov) R RE 2N £ 519~ 2 FJREM:
D3fERE S AU[1,2]. ATEERITHIEIRER CeColns oA MRS EAR 1k-(BEDT-TTF)2Cu(NCS)2 (23 Tk A

N A A A=V A ARSI

Fex i3y 7 o RBIREAR UPDAL (255 H L,
FFLO ARBEDIER 21T > T D, Z DO EMA
14 K CTHOBRBMEERS L7t 2 K TR FHHBIE
REEICESE T 2% E TH Y [3]. T BEL IR )
O, HRE & FOREIERRF N IFE L TV D Z &R
B ESNTW5[4], £7o. BEEOHZE) HIKIE S
5 IR D BARE R E S — RARERRE 12 72 D 2 &
DB S HU, FFLO JRRED AIREME BRI R S h
TWAM[E]. FEREIZIZE > TV,

A Al UPdLAls i B RS G5 58 2 FH v €
ZAI-NMR 21T o 72, LITRTEIIZTN=14K
2 T ROREMERRR I LN AT L DR IE A HE
KU, BREEE TS LICHRIENHERT S, K2
\CHBSEIRETH D T=03K & BIZEIRBL L
DIRE THIE Lz A7 kLDl 2 1E (FWHM)
DRIGRATEIE 2R d, BREIRBIC BT 2 Mg D
HRITEBS CIXIRE—-ETHDH2, 2 T UED
Tl CITRRIE S R LT 5, BIEREEIC S
D RRIE DR ORIR & U T RIS SR
DRNENB DM, TR & R S5 & 4]
ENDHTD, EHEHICBIT IR BV AT
720N, Z OEBEGEIR D AT NIV ORE DK
(22T FFLO IRTE & OB 237w 3 5,
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Fig. 1. 2’AI-NMR spectra of UPd,Al; at 15 K, 8 K and
1.57 K under u#oH =0.53 T.
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Abstract Negative wake is an intrinsic phenomenon of non-Newtonian fluids, which occurs in a flow
past a sphere or cylinder. We numerically study this unresolved problem with a lattice Boltzmann
method extended to viscoelastic fluids. Our results are compared with previous numerical researches
to better understand the phenomenon. (©) 2017 Department of Physics, Kyoto University

FET - A b= AHRRHD =2 — b VEARTIRBIENIS I ASEE AR S 5, 2 OBIRDEAL L
Fma—bURERE TF Yy TREDAFEKRDE LT, HEMIZLSETZIREKETH D, YA, HF=a—
b UBitRlE = 2 — b iR e RR S RHA OB ZRT, AUTEONGIIMHIERARA OB L e LTHoNn S
negative wake T® %,

COBBBMENE, HDFHEBD 2RO 2 IS 2 B—MIAROFBR TR A SN [1], BARMKIZIX Fig. 1 O
WD & 51, BRIKDHE D[ E AEROFE LW 5 Z L BBIE I N (=2 — b VIR TR & Bk
JEIRFEUAEIZR25), 0%, X [2] TED FERT2FTROPICER TN VE-QEORIKTH
Ml UBIK A% S 11, negative wake & i I N7z, = a— b VIRADIRD 5 WVIZHHEDE Y DKLV A /)L X
Boin L1370 negative wake D R4S BERE KA L TV 220,

ZOBRREHRFET 720D —DDT 71— FIFHUEGE
HTHD, M0 FRBERVERIA L U TR, bR~ 20k

BEMEE TV & F O TERR PR (2 IRoT D ) B % BUE moving
Salb—varv U THERTIRITMELDS, X [3] T object
. Wi E 702 FENE-CR & E 5 Maxwell(UCM) Y

TN EM 572, SRk [4] TIEARIE Maxwell € 7L %
MW7z, & %12 negative wake IZBUIEMIZBIE I 1T
W5, LhL, MBHHEE TV TH5 UCM Tl Newtonian

Ux

. k
negative wake 7V U2\ 25 [3] 12X LT, [4] T s T
BU B, BAMEOMBIIEANTAE N, ZOHEY wake

ADFEKE LT, =Rt (R3] & kot [4] D& T X

NEZ LGNS, Fig.1 A diagram of negative wake, which
AR D HIIE, EE ORI € TV % W 72 50l > shows the velocity profile along the center line,

Ralb—v 3 viZ&-> T, negative wake (ZDWTOD E uyx(x, y = 0), in the laboratory coordinate system.

DR EZBER U FAESM 2B L TR % PR The wake velocity is opposite to the velocity of the

T2 THhL, BFEEE LT, HBAKIZED BlinaL moving object when the negative wake occurs.

E (B IO F ¥ VRV DO D&, SERHIEE T V) 2 U7z [4] OFEZ LD, R4 ICEMEIZT 5,

AFETFHEAF—L 2 LT [4] LAEBICKETRLY <0 (LBM) 2 W5, 727U, [4] £[H—® LBM
T3, [5] TREININA 7Y v N LBM(#ER % LBM Tf# &, RIS 50 AR % 25 ETHL)
EMA LUz, E72. MO ANSG I [6] DHGAB S IEZ > 72, KT 7 VL, ¥ Maxwell, Oldroyd-B €
TN EAE 5 72, SCHR [4] OFEFRIT K U T A% TIERE Maxwell, Oldroyd-B € 7L DJfi /i T negative wake
DI NR o7z, ZORERIT[3] DG e —8T 5, T OFERIZ DWW TIEMRE ORI E 7 )L FENE-CR %
HAWEEEE2T5Z 8T, HiRE 2175,
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Abstract Recently, it has attracted great attention how the spin-ice ground state is altered by the quantum
fluctuations. To clarify this issue, we have measured the thermal conductivity of Pr.Zr,0O;. We provide
evidence of emergent electric monopoles and photon in addition to magnetic monopoles reported by the
previous study.

© 2017 Department of Physics, Kyoto University

HHFEAE L RIZBNT, &L EORICEVMHEIFRETH A BN RERERT ?éﬁwf%%
A B AR (Quantum Spin Liquid : QSL)23 K & < HEHZED TS, QSL DIEEIREITEF 1M
BTN ANLTEY, ZORERIEICIE, AV DL b LR T-70 &, FEFIC
%/%/7@ﬁﬁt#ﬁﬂék%ﬁéh1wém 2 RIELL EDRTIX _ﬁ%%%ﬁﬂf%%%k®
& RBTHE) T T 2 N L—y g U R 2T 5 2 LI i@JﬁL% EbTHZENTE
LEZFEZDBNTEY, ZHETHEE, EBRENE» O IMICHIER S Tnd, Ll b QSL
HOFFIREIZ DN THE D 3> TRz, QSL DIEEREDOME 1T RIZIT E A CEfES LT
WEETHD,

3RITRICBIT DRI HAN T T A N L — a3 LV RO—ok LT, TEHAMA L2 IEMEARIC L > THERK
INDRA vy a7 TEBRMNET NS, ZNUHOWEF TSR LD AV OB bl
EPEAROELHFAIZIRE S, & A B U359 < SRR AT 5, Ho Ti07 X° DipTi:O7 D L 5 721
DU MHEOROE TIE, BEREICE W TEIEMEER EO X B ANTT A A —VIZHEV, 0N
X, KD oW E O 2in-2out %L%ﬁﬁiﬁlﬁ“é 2in-2out OV HFIFEHT6 BV HFET D720, K&
JEARBEDNERATHEIE LR E— AV RS LT AE U T A RRENEBRT D, AT A ZANLOD
FEE X, RFTRSBALEN T RO A E 2 KHRA 3l L T H SR 72 B AR T-(M-particle) il 2 TH V. Bk
BN T 2 Z LR BTV B[2],

— | BERE— A RIS PrZn07 Tk, S8V E T4 D T ORI L B 22 ERAMR M,
QSL MEHT 25 LB Z LTV D, EFEZ OFR TIHEEBEIECH M FHGLIEBR[BIIC L v . KR E CTA
EUNHRE LARNW I ERHER SN TS, SHICZDOEFRED T2 X > T QSL H1 Tl M-particle 7343 #t
EREH, ab—L 2 MBI T 2 ZERMESNTVD[AL, AR AE L RDLAF I 7 A% &
FEMRTFESSEDZ LICL - T, RFTESRACENCEE R FRO AL DR O ZITERT 5
A BT (E-particle) <>, M-particle <E E-particle Z #4547 — VB 0OHEL X TH 5 emergent photon
(v -particle) B 235 A9 5 & EERRAIICHENE ST B [5], E-particle, v-particle (2B L T3 72 28R 72
FERERITHE SN TELT, TROEHRND Z LB T AL URIKORERAZHED 5 H 2 TIHFICHEE
RHEDOTHD,

ZOX I BRIEEND . AL TIE ProZrO7 DFEFHE OME %2 25 7212, K= 31X — DR 1-Jih
EICHUR 2 7 0 — 7 T D BMZERAEQ /1 [1,-1,0], B/ [L11) Z1T > T2, T O BEVRE RO IR EK T
PEDFFEIRIE RN 29D ZOOIRETEIRN S D Z LNy o Tz, Fox 1 IAREEIE COBIRIFIE D
Bk E 2, ZHEEFEOUERL T, M-particle . E-particle, v-particle ZZ I ENBLIAI L7 & & 2T\ 5, AN
TN DFRERIZOWTERMICER T 5 TETH D,
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Abstract We fabricate heavy-fermion superlattices with alternating layers of d-wave superconductor
CeColns and spin-density-wave (SDW) CeRhins and investigate pressure effect on them. At low pressure,
superconductivity coexists with SDW. Heo/T¢ is strikingly enhanced with P near SDW quantum-critical

point, implying quantum critical fluctuations in neighboring layers lead to extremely strong-coupling
superconductivity.

© 2017 Department of Physics, Kyoto University

BEWVEFREAMITEER - £ - B R S0 E 0 ERERREEZ B ICEZ D ENTEDLD
FERRBR O R b EEANATON TV D, e ThH Ce KA TIE, &EFERF S (Quantum crltlcal
point, QCP):T{3% T O SRR & BBIE D HAF & v o T2 BURIE WS MBI S TV A1), T, Fixe D
TN—T"TiX, BT X —1EIZ KD CeTins & (T = Co,Rh)ITBEH M T DIERUZ A L, QCP DIk
TEHERIEOHRED 2 RTTHA LIADIZ L W, L7 TREFHTE R x Y F v 7 REIREEHR
HLTEE2,

AHFFE T, BARE LD FUE &It LI AR 232 72912, d IEEBIZE RO CeColns (Tc=2.3
K) LHETAE VEER (SDW) HREEICH D CeRhins (SDW IEEE Tspw = 3.5 K) % JFF-J& HifZ TH v
X LRt pl R &7 CeColns/CeRhlIns 4% 7 (NNA 7'V » Ril#s1) #{E® L7 (Fig. 1) . CeRhins ®
P ROHEETIL, ~2 GPa DJES T T Tspw N 212725 SDW @ QCP 3 ELiL, BT 6 XD HEIC
L0 BEOT 2V I EIRD B0 D DR E B L7k 2 2R B e E RS ST B, Fix i
BHE A E ) 2 EIINS % 2 & C, CeRhIns J& % & - R BICRF > TIT Z L lgpliEh LT,

BRIPLOWPE D, AKE TIIEHE T W TBRE E SDW RHFELTWD 2 ElbnoTz, JES
ML TV & T NS NS DD, Tspw D3 FEEIZ M2 9 B SUE ) (~2.1 GPa) T He 2%
AIITHRT DRI SN2 (Fig. 2) . ZO#EFIX, CeRhins ® SDW-QCP UMD E S T Tl
SDW J& 0 &1l 2 5 E 0329 5 CeColns O d I EEIZIEF 1250 < 8% 5 2 | MRfE A 55k
RENFEI L TV D AMREEZ RIBT 55D TH D,
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Fig.1. Schematic picture of a hybrid superlattice with
alternating layers of CeColns and CeRhlns . Fig.2.  Hg/T. vs P and T-P phase diagram.
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Abstract We observed spontaneous change of domain structure in a slab of superfluid 3He-A
by NMR and MRI measurement when temperature approached near critical temperature.
© 2017 Department of Physics, Kyoto University

HE) SHe 1T b U 7Ly b P — =T L VB ENDTeOZHONTAREZFF > T\, £
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Abstract Recent experiments on d-wave superconductors with a uniaxial layered structure have revealed
their properties in a magnetic field. Motivated by them, we studied Josephson vortex states of d-wave
superconductors. In particular, we consider how the relative orientation between the magnetic field and

the gap nodes affects the stability of the vortex lattice structure.
© 2017 Department of Physics, Kyoto University

s T COMBIGEIX S 2B S 23, B B8 IR T Criimsams 723 IR EE &
720, Z OSSR ARG ICE R T A BIEE R A H 0. RIS, BIRBEEIZ W) Tl NI PATICRY 2 0
FrESAa BEBOMICY a7 Y U BN ELD. Yatk 7 Y o ilmoRREREIL, BROEHHE e —
VU ARDODBR G GO TERBINT-HGOMIZLE > T, FHE LS A2 Z EREBNICH LN TWDIL]
[2]. BARPOIIE, JEIRZh R F 54 2 BB 0 fE O $E A M 2 e 2 B T pinned [EAR S FRECIRAELC
R0, EBITEEMNRESZ B DT IROEPIIZIBW T rotated [EIE L FREN D, JERAEE ISR L TRt
FRCRW g TSN S ECIRE & L CHNn .

TR RS BT AMOER E LT, 7oA IWEELBEEX Yy 7TORFERHITFTONS.
FrlZ, CeColns Z#fXF & 3254 2 ol d EXPIREEZ FF DBV RGN, 7 = /L ik THlRE
X¥v v 7D/ — RNBEND BT REF A, ¢ BEATICHE 20 T2 35A TIE=AKR 061
AT ORPEND Z ENMLNTWD.,  —HT, BIREENEHR CX ZITEIN T ab mNIZRE % )
F7-BE T, BIREX v v 70 ) — R0 &SSO G X - TR ORISR DS LR IR
ERTWAI[3].

FRLORRAEE L d BEFREORITMA T, U U EBEEDR LIS CEERS L BB
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Fig. a) Rotated solid described in the plane, where horizontal lines denote the superconducting layers, and the open circles indicate
the “core” of Josephson vortexes. b), c) Possible stable vortex lattice configurations in which Hjjab or H 1L c.
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Abstract In a binary system of specific chiral molecules, an intermediate phase appears between
anticlinic SmCa* and synclinic SmC* in some concentration range, which seems to be caused by their
competition. We measured their electro-optical response, and discussed the relation between threshold of

field induced SmCa*-SmC* transition and the phase behavior.
© 2017 Department of Physics, Kyoto University
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Fig. 1. The global temperature-
concentration phase diagram for a
binary-mixture system of MC882
and MC452 [1].
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Abstract We carried out X-ray Compton scattering measurements of liquid alkali metals (Na, K, and Rb)
using synchrotron radiation. The experimental results indicate that Fermi momenta are well described
with the electron gas model and that the effect of the interactions among constituents increases as the
densities of the liquids decrease.
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Fig. 1. Fermi momenta of liquid alkali metals.
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Superconducting properties of single-crystal CeCu2Si>
probed by 3Cu-NMR/NQR
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Quantum Materials Laboratory ~ Takumi Higuchi

Abstract We have performed NMR/NQR study on single-crystal CeCu.Si. The temperature dependence
of the nuclear spin-lattice relaxation rate (1/T1) in the single-crystal sample is quite similar to that in the
previous polycrystalline samples. 1/T: in the superconducting state can be interpreted with the anisotropic
gap model, which is contradict with the recent specific-heat result.
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Abstract We address the problem of estimating types of coins from the colliding sound. By devising a
Bayesian inference machine, we reveal that optimizing the estimation leads the machine to choose
frequencies at which individual coins exhibit resonance peaks in their sound spectra.
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Abstract We study quantum kicked rotor model as the simplest model of quantum chaos. By
investigating time series of the momentum with multifractal analysis, we find that the spectrum is
singular continuous. From this result, we conclude that the model exhibits an irregular motion which is
essentially different from classical chaos.
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Abstract We performed time-resolved terahertz near-field imaging of structured metallic plates by a light
with orbital angular momentum. We succeeded in excitation into multipole excited state and
demonstration of focusing electric field at the narrow metallic gap. Our results pave the way for the
transfer of orbital angular momentum to molecules.
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Abstract We compared neural representations in visual cortex with representations in a deep neural
network. The model's bottom layer turns out to be highly predictive of spiking responses to texture
images in the primary visual cortex, and its intermediate layers are highly predictive of neural responses
in a midlevel ventral area.
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