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Innovation of Optics made by the Laser

Koichi Shimoda

abstruct: Epoch-making properties of the laser are characterized by
temporal and spatial coherence of the laser, which cannot be expressed
by classical coherence functions. Invention of masers followed by
lasers revolutionized optics in a variety of fields from basic physics to
practical applications. The laser optics is a ubiquitous technology in the

present society.
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To be, or not to be, that is the question.
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Physics of Non-Equilibrium Phase Transitions into
Absorbing States

Kazumasa A. Takeuchi

abstract: This article is an introductory survey of non-equilibrium
critical phenomena at phase transitions into absorbing states, i.e., states
which a system can never escape from once it entered. Scaling laws
governing such transitions are reviewed, in particular for the case of
the fundamental universality class called the directed percolation class,
on the basis of an experimental example found in liquid-crystal turbu-
lence. Recent experimental developments on absorbing-state transitions
are also discussed, which concern fluid systems, colloid suspensions,

and superconductor vortices.
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Study on Surface Diffusion of Hydrogen Atom on
Amorphous Solid Water at Low Temperatures:
A Key for Chemical Evolution in Space
Tetsuya Hama, Akira Kouchi and Naoki Watanabe
abstract: Diffusion of hydrogen atom on cosmic dust is a key issue
for the formation of interstellar hydrogen molecule, as well as chemical
evolution in molecular clouds. Using the combination of Photon Stimu-
lated Desorption (PSD) and Resonance Enhanced MultiPhoton Ioniza-
tion (REMPI) techniques, we have investigated activation energy and
mechanism of surface diffusion of hydrogen atom on amorphous solid

water at low temperatures.
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Spin Texture Formation Induced by Weak Magnetic Dipole
Interaction in a Bose-Einstein Condensate: Magnetic Gas
of Ultracold Rb Atoms

Yujiro Eto, Hiroki Saito and Takuya Hirano

abstract: We observed the spin texture formation and the spatial

modulation of the longitudinal magnetization in a spin-2 ’'Rb Bose-

Einstein condensate. The observed results are compared with numerical

simulations of the Gross-Pitaevskii equation, which are the effects due

to the magnetic dipole—dipole interaction. These results show that
the magnetic dipole—dipole interaction has significant effects even on

spinor condensates of alkali metal atoms.
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Interplay between Force and Current in Atomic Junctions
Yoshiaki Sugimoto

abstract: Atomic-scale junction is of importance in both fundamental
physics and is also of practical importance for nanotechnology. As two
objects are brought near to contact, an overlap of the wave-functions
produces the chemical interaction force (F). If the bias voltage is
applied between them, the tunneling current (/) is also generated in the
atomic junction. It has been pointed out that there is equivalence
between F and / as a corollary of quantum mechanics. The simple
relation was theoretically predicted, i.e. the square relation (/ocF?)
and the linear relation (7ocF). Experimentally, the correlation has been
investigated by atomic force microscopy (AFM). Recent AFM mea-
surements produced /ocF relations on the metallic surfaces, which
were supported by first principle calculations with nonperturbative
treatment of the electron transport. According to the latest theoretical
model, /ocF relation was reproduced for non-degenerate electronic
states between tip and sample while JocF? relation was also predicted
for the quantum-degenerate situation for two energetically localized
states. We combine site-specific force/current measurements and first-
principles calculations on the Si(111)-(7%7) surface. We obtained
TocF? relation at the weak interaction regime. The quantum degeneracy
of spatially and energetically localized electronic states between the tip

and Si adatom can explain the relation.
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FSBEEDEN
JIE B IWERERERB T AR RHERIZ. & 287 B OREE,
TAF I A LBEREDOMBICBIRAH 5.

(2014 4E 11 A 11 HEFZA))

3D Printing Innovation of Physics
Hidemitsu Furukawa, Masaru Kawakami, Masato Makino and
Azusa Saito

abstract: 3D (three-dimensional) printing technology is coming up in
industry and science. The variety of the 3D printing methods and mate-
rials is increasing day by day. Recently we developed 3D gel printer
for the modeling of soft gel materials into user-designed shapes, and
also we are developing 3D gel scanner to utilize the non-destructive
evaluation of internal structure in gels, based on our established tech-
nique of scanning microscopic light scattering. We believe the new
combination of these scanning and modeling methods of 3D gel mate-
rials will be essential tools for the fabrication of soft and wet materials
with complicated structures like micro-channels for lab-on-chips, bio-
mimetic devices, and micro-biomedical robots with soft actuators. Fur-
ther, the 3D printing will also empower scientific researchers to under-
stand complicated 3D structures in nature. For example, molecular
models fabricated by 3D printer will enable researchers to see, touch,
and test ideas about the models. The 3D printing also makes it possible
to visualize calculated (simulated) intricate 3D structures like the
phase separated structure of gyroids, and especially to experiment on

the motion of designed objects in fluid dynamics.
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NR=YO[IPSHEHGRX ] TH AL TWET. W3 B, 5
FVERIZHER AL TCYES. F72, BELZFHFEIZOWTO
R T A 2 FAIPST AR — A X — Y ?D [News and Comments | &
CHEBENLYEIDHY EFTOCT, e TITET S, JPSIH
BEREXTRYHEOD 50 2 5 E OBIRE VG % [ H
ELTZOMTHALIZWwEEBsTwET. WHEEKENLD
IPSINOHGEEOBRZ M L 5.
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25 70 BIFERKE (2015 £F)

T - B8 - Fa1—bU7IVEEDHRS

HIRE R &
([A] B HRA  [B] Hs)

[(BFEE]
g2, E—LYEEE [N —L—HY—-—EFIRIX—

EEMERE] KHAA (FEEK L —3—)

[A] i (BOKRET)

[B] AR cid, BUEOEE L —F— & 205
L 72 SRS B e B 2 W T, BRERED SH LW EIE
RETHER SN WHEIRE, T 72208k EE L2 FER
TIRB LRI R o 72 8 WO IR S &
I, BIANFE-FEREOR T, FRKE - BEM~o
RBE LR SED L4 LHELE T2 2 L5, BFHNIC
FMENDL L) otz INOBEFREZ KL —F—
THEIL, ThETAEIEON L - 72 REZFEHT S
LML TS, F72, XHHAMET L —%— (XFEL)

TiE, 7 = & MR TERE T OREREMENT AT HE T H 5 7%,

KIZCOXFEL ZAMA LT, Zh oWt ZiboBhng 2k
ZECEBILA. FohT, BED LKRICEM TR
WCHERMT ATERPELNTWD L2 5N B IRED 3 RIC
1) 7 FEINCRATS B ©A U 5 Fi 72 2 HIRRE B X i
Dl nwHZETHDLH., ZNITXY, BINEME S TIED
FLOWBERERTELOTRZWAEIRELW. &
ZIE, S L —F—E W2 LWEEAOBEE 2o
72%  OFIH 2 OWFEE DR L Tz,

$Ei% 4, 7B 8 [ “Field-induced polarization of Dirac valleys
in bismuth” [EX Y XICHFRHEFET 1 Fv 7 - N
L —98] | REH (BB ASEERT)
[A] Kamran Behnia (ESPCI Paris Tech.)
[B] KFifHTlX, 74 7 v 7 W RWHOMMTH B

AR ANDWT, A S Ol OFEEHE RN Sz
X LDITE AT AW OV TR AR DITb N1,

Y 2~ A DB IEBS IOV T OMHIITh I, (KR
FHIR D FEEHE TN AR Y = v SRR 2 M AT
THOTIEMICHMTE 2 2 P Sz, S5 I
LOoORADIERE LT, YA AD 3 H5HM 2 R
L300%B L T4 T vy NL=" o ids, K
A T IC & - THIRIICE bR S Z Ll s h
7o, KA REBEREREL, 2 oHBHBEOm L
MHER TH 5 EfEmoO bz, 2O HEBHNHREOB I
&, BOIEBRMICIREINRTVS "N —%<T7 4 v
7 v IARIREE & ORE L 2 &SRR S 7.
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RFFEILEH T SR 4 120 SN B DS, SlalFH
SLEDGFBAME LA2Z T, B LDOBMED £
Rz ohlz, WHFHRADOBHICHED ST, ke k
IS 80 MO EH Y, HMME 205 EH
DB BASZ Tz SO L AR OB O fFIH IS
BT, 0% RO E B L, Bix 2 M
OO AT &V ) RIPRFEREO HWIZ THEm S
tEzZ2oN5S.

SE1% 6, $E1% 4 [Cu,Bi,Se; D b RO Y HILBIEEM |
KE A (BORERET)

(Al Z&H=ER] (44K

[B] Cu,BisSe; 1& b B ¥V 4 Wil{EEM %2 N )V 7 TR
Hhmmie LTHERZEDTWS. £HKIZ2010FE 008
fBIE ALK, UHWE ORI —H L Cib o CT& 724
TFHMETH 5. AFHTIIRIRIL, ZoWETOER
DOHERER T 20D, BEMNLEH 5 CuBi)Se; D IAE
S FRPEPH OBLRIC Y U C il TE 72,

REFEIE VRO DA VBEEOEELSIHTE Y, MW
PRS2 Bk & 7 FE s IR & IR L AT AR IS S /e,
ZOWT, REIREBICET 220075 L 72925 F 2550
WEN, KA baryy sz MllETIE (11) WK 2
BNALT AV VA — 7 BN ENT2—)T,
STM DR T Hifl 7 U TR O 0 KRB 23S &
Nz, RHKIE, —R32EPELERGEREI7 V3
ORI R EZ Y AND Z & TH/NY 7 1 BISEIRE L
LTH—ICHTRETH 5 Z L 248 L7z, IS, B
DEBHERE, ERT A Ty 7 BFELORBICE > TED
5 oN" pEBRE ORI~ T 7 FIREISER L
bDTHDHIENHM SN, S5, RIRED) 7
Yy VEmBRENHmm SN IhsomB =z,
NMR D F A + 37 bO—HlE8 R EED L 7 il
OMERITICEY, ZOWEPS IR I ANERY T 48
{EETH B T L H R S N7z,

REHICIZZ S OWRDPE T Y, BEILE TR 2
WD EN, BEWENOELOEE %) bl
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$E1%, 7 [BIT#F % BEDT-TTF & O NMR %2 |
B HE— (EEBERH)

(Al HEBEE (LRH)

[B] Al Cld BEDT-TTF 2 K TCWE CaB L U p A
TR VAT O N Y Pk RE bR T
Th N2 R 7 NMR BEZE DA A S 7z,

G H 13 BEDT-TTF SR 0 2 0 BRI / B2
%, BRICBEE L BMT & V) BULTIEL L 7218, 4l
EHHL7ab L O pIIEOEMFFIREIZ OV TNMR E
Bcf o iR 0o 0E g2k ~X7z. NHHg ¥ & RbHg
WOBEMALO LA & A 7 M OB IREDI — 1T
HHLa B COHRMHOMSEIRE L2 T2,
TR O TA B A CEAM R 23 B 2 2 R R CUE 20 <
3G SR EIL L TwWAZ EZRIL, EAWAER

B —HEE R EF BRI RO R TH D Z L 2R L 7.

HEETIEEERE O IR, [FEEDWE & DBHEIC
DV TIEFRICERAZ b Iz

WIS O OUE#D B ), K O DOIH Y ORI 1T
(T SNz R & LT K OSNE IR &
T % &) REHO HRIGER Sz L b b,

EBEY [REBANSITLY A Z—bLUHERAICE T
31 F L REETE D] AR E R (R KRB )
[A] N8 W LKA ZERE)

[B] #&2 HHOFRIH (RS EE - F /7 #idh - 7 7 A
1oty v BV TARBERGRREHIZ IO &I
NAFIATGVE=Y a v OWMBIZOWTTE LAY H
D, AWEEN L BHEIFEREESHOH 2120 bh ) T
CHHENIH Il bNs. T2 HWMOALLT Y
HDOHTAZRIET 5L HMAIN, JEL 2050
ZHMEIZOWTRA SN, ROV I ab—Ta Uf
RIZOWTHHA SN, LSRR ABHER T 7 A
2RO USRS L TN O W TR S, BURFAS
5 57200 TS SR LSBT AVR S iz,
B I AT UVEBICBWTIE, BT LV oBE)SiRET
HY, TEMZH 72 ZOWBIG R Efe T v L Y IUP
HENTWAEY, BEMLZFNICHETAI00% o7 [
AN Dbt v ¥ 3 ¥ CTHRG#EADH Y, T oM
BODEDBEERY VRY Y A Hol2720h, BhE X
ZIIEL L holz s, WREERF SN Tar
T LMD ETH 575, MERA~ORHNR, EHORT
FrEBEBOMPEE L, EELTWE W,

SEIH 9 [V ERNF/ V5 A4 —DEREERE Z0OYH
Eatill SR — (WA R
[A] 71148 (JST-ERATO, BEKHT)

(B] 72 S BEBDRF - 53 FHEE L7 ) A —
= A ZDF 75 A —1%, RBERIETEIC XY

DEIICZALT B L W) BB O 72012, 22 L7z FhE

FoRE

HEHT5. LarLl, ORI > TREEOHRY - g
HHEEEE 2> TWBHEVIMIEAH B, FAGEHIHEEH]
WU S, HEE R 75, AR O 72D &R
BEREETHY, 79 —L 2w CTId i
B ELTOEMAELREN TR, AR TIEZ 055
WCRBEREOTREZMHT 52 12X AR5 HO R
o IR - 3 ARV AP LRV

9, 7/ IR —OREB L E O o EENEC
DWW S N7z, BRI T O 5 & TRE KI5
HZEOEEWNERHENS. F 7T A5 =3 EEIEN
WCHBEREE T 2L, ZOMENPKRELELLZEDMLN
THY, ThzhEEd 572002 A OB LY T2 1
ThoHI LaxFiLE SMER LT/ 7T —%,
R F 5 L IR T A KRB L, RN EAZEE L
7tk FNLOWEE, ER D U AIVEMEER ZOLTORE
Tt EORMASM T2 H W CREICEHTT 2 2 &
THDTHRRICRHHEIETH Y, REMOREZEZ KL
TWw5b,

S OICHERRIR FOGRER S ) 2 T A Y =1, WAk T
BEOBTHHERESGEAET L, A4 RN L -28F S
) GAY - ARG THEEEANZEET LT, BTV
NV TR ER /AR % F o - SR O T AT 5k
ThbIlhE, 77A7—RELOMEICL D3N -
RO 72 3R 2 W SR 5l CTH o 72, £ DI
RVET Y, ERBERIZDEN, SMEIHLTHHE
BERLBH THo2LDEEZ TV,

$83% 11, $E3% 12 [The Memory of Sand]
FHEH 6 (KT AN—= AT Ty —)

[A] Matthieu Wyart (Dept. of Phys., New York Univ.)

[B] Matthieu Wyart [C (= = — 3 — 7 KFHEHIZ) 1,
VX IVITRERLIZ, VT PRI —OWHIIB VTR
G Z R L TWAETFHmETH L. i, Yy I
TERNEBICHLRIIBITLY T FE-F, =Y
ZRMICET A7 =) Y 7HE@mIIRAMON TS, &
NZEBICI > TAREZWE 2D 2 <) T Hts 0RO
JEBZ, KO A5 5C On the Rigidity of Amorphous Solids
(arXiv: cond-mat/0512155) \ZF CTIZR SN 525, T OFLfF
T ORI S N7z, KEHO Y A FIViZdh b [
WCRES NS B IBTPHILE. T 25 AT
SN RIZOWT, PlEN IO T v TV
X0 GMEEHY S B7EAHI0? BRLAILGNTVWSED
1% Sam Edwards O $¢/8 L7z, [ FERTHL. Th
IR LT, Wyart [KiE, whdsib g - THARICEKR ST S
MIEDY v IV 7IREIE, &Y &) oL EM (marginal
stability) L 22 ¥E72 w2 L 2 A5 4. #H T, Elec-
tron glass D F v v T &~ — TV FIVREL O DIk
0, 7T ATREINIZHERICBIT 28TV F — i
LLTHO7uy ¥—E— FDOY =T FIVEENE, BHEy A
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R Y a2 Y OREROFEHWEEET 2 27— > 7
i £ Cakam SR L7z, SEICIEE S OBRSSML, &
FEREEEb bz,

[ EEE]

FHFERtEE, ERKYIEER, FEE - FHYEEE[E
9 Bl e KERE ZEHE ANME— (AR
[A] BEA - AMBE (BRI E), SSHEHE 89T

RN BEWN— A D ZoFEHEmIs IR # (Max-

Planck-Institute for Physics)

[B] #h 7352 X0, 559 M BRKENE O % H A
#oirbh, &R ZEHBZON LRIC X 22 H AT
b7,

I RIRIC & 23 Tl EHOFHE > O S - B
WO ZE U TR L CEEBHREAEE Lyt %
RIS 2 i 2 PR % L7 3 hs il S i

FHDMEZFE - T3 8 TAETAH AL L 72148, 314
ERRTHOERRE LB, ZOHEEIFER 2 M0
5LCORELRBOVEDTHE. TIAIHELDLE
BEPNZE DWW RO 2 F el L CRERE M AEN L. Jh L
K3, CoOMMEZBNTIEICL->T, FHOMHEH
MEEFLLARDLZENTELZERLE. RFHTIE
COFIIZOWTHLCHWAL, BAEOBRNEM ORI
L) FEHAmOBGEEO WA T & 722 LIz Tt
nr.

F7:, ZOTFEORBPEEN ORI TH 5720, 4
POFHamOBGELIM O R BBz B, S VRO
WPV A & W RAK (FRB) % KD O H ¥ <N —
A MO EEEDRERE R EADOIBHIZH R L5 S
EHEFL S T,

ARG TR LT T A NV O Bl b s,

ETWMRBIZE S TEEDOHLMHTH 72, KiH)»
FE % 2\ 7275 TR IE 8 2 & AT IR RERE 12D 2 As H
TEEPHETL A E2MFL 2.

TR TR, BRI TFEBRTEE [Dirac gaugino (CK 3ET

VX — B MER L YR E v T X 24—

o BN CRBiiRE)

[A] HEFRE Gk KHE)

[B] & v 7 ZRF-3E A S AR HERAL 28 2 2 P B o IRk
350 IAH) FHA. FFICHEH I N TV BRI FREE
WZOVTIE, Bl S hize v 7 ZARF OB 125 GeV &
I/ o R HE AT (MSSM) DL ATHIAL L9 &5
58, 10TeVA—F—HBEDAHT— by TERE by

T = AN T— by TOREGBAEVERINTT.

ZHOZEIZEY, FF2INVFAAMEOHEEENSLTE
D, B4 7% MSSM OILIRBIAIAS R E SN TV E T,
FDIDETFA Sy 5=V =) vy FUTHDHY 1.

TATvrr—U—=vF)FE, #RMICHEESINT
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WA ILRERI O 1 DT A, OARICBI D05eE AL
OTHHTY. T TREBHEHTIX, o5 TiZEI T
WAHRHRKRICTF 4 Iy 75—V =) Y F ) FIZonTol
v a—BIXOHET 5 THHOWIEII DWW T T W72
EFE L vFHUAoOHE BEEE, Yo by AT
B O, BT BHIZEOMN % L4 51272 5 IEFITHE
BHLWwdoTL RRFEREEE GRITITLR, £
72ThBARD ) 2 S L BBIME T, REWI kim0 T
DNWIEFICHAERLBEHE 2D T L. HATH 2050
OWFFEATEFRIC R D L #MFF L E T

FHTHREE [FEHEICH TR A BRI T 1/ >
i% & Lefschetz Thimble ) IMeE— (kK HE)
[A] BEHZR ORK#ES)

[B] QCD O BRIREE - AR TORA LWk 5 A
+ 3 27 A&, LHC/RHIC TOEA + yHZ2EHERPL, BTt
NE—RIEREBEL R EICBWCEELRYHETH L. BT
QCD 2 & 2 FHE A BRI TORME IR & kD 2 LD
TWVDBH, ALEETF V¥ Y VEEATLHRBEDORHI,
BT QCDOY I alb—Ya yEETHALIEY T H VO
AP 5 A E TIN5 ED D 5 72O EETH 5.

PAE, FEMBEEZMRTZHTHLVWRAAL LT,
DER A BRFAHLKR U 72 22 CTROMAFE % JHili 5 %
RADED SN TWD, —DREHFET v V2 R
L DHEFEEETH Y, b ) —DId Lefschetz Thimble £
FE & L ORIBRE D 2 23 L ORGP 2 A ik Th 5.

ARG TlE, KT ¥ ¥ 23 V%% Lefschetz Thimble -
DOREEAE S DO HMCIEICIY A TB N LI L D 2
NOOFLEDOIEANLEZ T ERAY Y Iab—Yvary
RO D > 72, HRREET & 2ATHII 2 &% 4]
2, BRI vV anNVETRONIZT VTV D5 L Lef-
schetz Thimble O F 5T S Nz ¥ 7V D454 T 5R
MPERTE DL, Z)TROEEENH DT LI
3z R, MFLEOBROMH AR EELFED
—DTHADHIENRMENI. 72, Lefschetz Thimble D
HEZBWTED X ) IZHKRZEM EOREK /2 002D
WC DM D - 7.

AL, AR T QCDNEH S h->2H %
T=TH5HIIN, HEWEHE SEREDY, £ 0
PHFRESND 1O REBHRODH L LD TH 72,

SFHFEREE [AdS/CFTHEFEOICEa -4 32
L—3ar il &k B1&EE] NEFHEE (RKE)
[A] fEFHBRH GURIERF, 2% > 74— FK)

[B] WEZH D581, 1997 4F 12 Maldacena K254 L
72 AdS/CFT RIBIC L o T—Rint§ 2 Mz 7. Z o5,
=V BRI EIEN D b E SN TETWB D,
KM, 7= VHEmOEKEARMEE), FLLI,
FHEROMAEME ORI, HBHWVIE, #Hi, r—YH
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RO AR & H) R B O 55K SRR & OxtIt & E
RLTW5,

— M IRMTIE, K= VHEEICE &, BRI
&, WA ERTREICET 2 2 8Ly, Zh
Wz, TNFETORDEL I, KOO G
Mo C, MPOMBmOMMARMEIHESEL, Zoa%%
BRI 2L 0) HOBIEEAETHo/. Lo T, 2
DOFISOFHIEB A0, ZOIENEZ REIHEI D DL &
I HFRIEEEECH B LEZ LN TE .

L L7%a3 5, RFEHEOGHESE Th HIEHKFEICL 5T,

WCAERB D SN TE-DR, BT7r—TYMEmR
RESNDYGOMHBOBMEY 23— a v &fisT,
7 — VMR O AL G & AT L, IR O T &
JEBH OB HEHED O B TH 5.

FRIZ, REHETIE, O OWIETH 5, BRARD T T v
7 R—= N ERIET B 7 — VHEFEON T OARIEEOME %
WL, WBEHGEE OME D — VR S R
BTEHIERMIHLTH O

SR FEBRER, RO FERTEE [ATLAS 5 Runl DR ]
HEEZ (HILKRCNS)

[A] 27 T (FLARHR)

[B] LHC ® Runl EFRDOER 2 I E L 5 & 2012 4F
Dby FARFORRE, EEMGEZB X 588 0o
SRdolzl ) 2 BN R DD, ZDENMILEE
DERPIELN TS, by 7 ZRT-ORHT T, ATLAS
& CMS D 2 EBR O FLFFAT b A, ZHITE D 02% DR
ETk vy F 2T OBREOWENELTE TS, 512
ARG TR I OBREIZT TR L, ZHOMEEHF
RS & 2 FEH ISR HE 2 IR T, Mg & B Ll e ik %
WML L7229 2 & D Runl EEROBELRKPET, 5%D
MO ELEo - BREBWHAL, £ OWROEN %
7o, (s« flifg ok (KEK))

FHFREREE, TR TFREE [ATLAS EER Run2 NDE
=2 HEIEZ (FILK RCNS)
[A] ZEHES 2 (ROKER)

[B] 20154E 5 A2 546 F 5 LHC ® Run2 EEi ¢, H
BRI ANVF=H8TeVH S 13-14TeVNEHHHZ LT X
D, BOHRTORBHMBSKE LD D, WAL,
Runl FEERT 125 GeVOEmZFio b v 7 AR T-23F W &
N7z a2 C, ENEBEUOD LHN T ORRE
HAHIENEETHDL I LERMLL. BUEBERT 08
HEMDEFT VDA T, Run2 FEERO W EEL RE 2
AR L, TOMEMIRNOWEZ Lk, HERISEICE
D, Rum EBROL B REMEICH L Gt Enb 2 &
AT &z (s Mgk (KEK))

TR FEERIEE, FRFREE [ILCETEOME EBRK]
FAR Bl (4 KE)

(Al 1A ¥ GRIER)

[B] & i TIEHAL RS INARSG KA, FHEY =72
47— (ILC) Gt E OME, MfFIN2WHOKE, £
LCRMmoIREHRE L ILCRZANVTF =70 v 74
TOFEKNTYHEHS BT -BBETITIA SV —ThHs. &
LRI ROV F— 135 — W EF T 200~500 GeV & 72 > T W
5. WWARKIZILC TOEBRDTR T & 2O Dzl
L8, N TT Y NBED ARV MY — VICH
Hc&kzrzl, WHREraIY P O—LTELILERPD,
LHC IZHARTH Y HIE RO TR % KIFICILETE 5 &
L7z, FEesid, (OBECd 28 58 2 o 24 4
DHAEES>TELIEEZMAL, HMMWIIZEZETREE »
RBHLNVETHEPEATHS Z E 285 L2 BRI
FERERREN T — A1 X 2 ik at i3 (TDR) A¥2013 4F 12
e L, BN, SRESEDS HARMNKR A b3 52 &ITHIFED
HEoTWB I L, HRENTIINEEOAMAEDOEH %
ZAF CTHAESCHRHAB IS THRE DA TV S 2 L3
B3N, GiE - KEEE (KEK))

ZRTFEREE, E—L%HIPFEYE [SuperKEKB ME 258
By HEEZ (RILKRCNS)
[A] R (KEK MHE)

[B] Z 0 Tlx, KEK DML 7V — T ORIERIZ,
SuperKEKB Jl# 27 D B Z AR I D W THii L T 72720
72. SuperKEKB (& 2010 4E (23 iz % #& T L 72 KEKB Il &3
EREEALT 2MAET, MRSV ) v T ad
LIC40REICHBT A2 L2 ELTWw5, Tl Su-
perKEKB2SBRHI L 72 [+ 7 - E— A | HRUCOWTRHT
LT, U—AFmhen L IFFITHEN I LR
fEhr. 20, SupaKEKBD AT Vo — )k, &k
ARE — 28 TOEYE, BREIRMAHEE S BUE
SuperKEKB (&, Phase 1 #5728 O R 2SR AR 125
0, 2015 4EEE N O FRESEE AT TR L BT 5 & D
& THY, SuperKEKB DA I KT IZH 5 &
WO IR 22T 72 (s WHHNE Y (KEK F#A%AF) )

TR FEERFEL [Belle 11 18 HEREHIRMT ]
HEEZ (FIEK RCNS)

(AT ARBRIE K ($K KMI)

[B] Belle MM & D HEFRIRMIZ O WT, ZHilTERFED
AR KSRk & 1T o 72, IN3EF D SuperKEKB ~ O & AL
PR, MR D £ DA < < RTERE % Belle TR 27
NET v T T L= P TbhTwd. EEORKITEN
W%, MEMIEAEEIEATYS, R IMINALE T 5 KLM
(I 2—HFB LKL PRI 34 v A b=y
TIZHETLTEY, SANLEKEZIRRL-ATY) — X —
¥ TRFHBT — 5 QNIRRT > T b I eI S h
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7z 72, BEIKOH 04 5 T B TOP (Time of Propaga-
tion) M #Fix, Belle II TR THEH S 115 Bl ok 15k
AEETH L0, FREOE1THERL, T FHHE
TAMNEBBTALEDIETHL. TOMOBRIEFIIOW
TH, EROMEBIRWAGHEDONA T4 P LTHIEICE
Lo, FEITOPYRTVIETH o2 (Hidy - 1
H B (KEK F#H%0F))

$818 2 [Stiffness measurements from perturbative heat
transport experiments on a Quasi-Helically Symmetric

Stellarator | R (UK T A )V 5 — BT 220F)

[A] G. Weir (HSX Plasma Laboratory, Univ. of Wisconsin,
FR274E 1 &) ISPSAHEL ARERIEZE R, BURT AV ¥ —
B NSRRI E R )

[B] #3212 BT 5 BB 2T 5720, G. Weir
RICX 2 RW#EHZITo 72, WHM LAD P—F AT F X
< T, RIS A SRR (profile stiffness) 2SI S 7
TBY, ZORMEZRNLZLE7 I A<M LAdRE
EHSE L RE A2 FS 2 ETEELRETSH 5.
G. Weir FIZHEAN) 7 VERRIE 2 A9 % 1535 P Coh oo 3618
HSX (Wisconsin K%%) Ofif &N L, BFHA7uto
VBEER 2 v TR R R, BTV A a b

VILEINE R N2 T 5 X~ DA R o T EMfl L 7.

P B R BT B WAL BR L AR TH D,
GENE 2— FEHW/V v f n#fimilme ki L 728 2
%, WRETE— F (TEM) PAEELMENALELETH

D, BRIFPERENREBEERTH LI L 2R

MY v 4 0B I 2L — 3 3 »Tlk, TEM A
ARG R IR < B2 T L, Wkxded 55
T 2 4 F VIREAR (TG) LK L D bR E
VARG T, AR L Vv A D EER Y I 2
L—va Uik DB E#RE L, BlG 77 XA Ty
AT & SLA R OB EREE2 S 725 L, it
L CIEHARANLRES &L OB % S, EEEEHIC
LEBL-EEDbNS.

SEE A N-VIEEEERICLS FROY HIVEREOERH
~InAs/GaSbBFAE R —ILRD Iy J{RE~]
KFMNEE (FWF CEMS)

[A] $5AKRE— (NTT ¥tk JEHERT)

[B] 201543 H22 H BB &35 CHHI 9 WF & O NTT W RL2%
SR IEFT OB AT — KD -V EERIC X 5 MR Y
B VKRR D EBL~InAs/GaSbE T A Y R— VRN T v
Vi~ L) ¥4 MV TRIEG#EEZIT->72. HEHO

P—F L) RORHIZL 20D O TEORRPETY,

BARKOBIRECIEHICH E A D, IR EREMN, INE
MR INDE, BRTHo7 @I RO D h uifiirik
DA ay s yaryrblfE ), HeTe/HgCdTell X 52
WIC b ART DA VAR O SEATHISE DM, InAs/GaSb 12
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X% 20T M ARB YA VAHEBREORE, 7V — T DFEER
ek, SRS D7V — 712 L % InAs/GaSb I BT %
FEERFZE DR CREATREREEIC BT 23 FEEOM
BEW, BEFEILTRACBI2ETA—VHE, bRy
A VRO FEH & IERFTIRPTINEIC & 2 = v I{RE O
A, = NEBRICE D FET Y H VR - RS R IRED
B ~EfeE, EMHOWERIZL AR, »ON
HOWNLDTH -7,

%Ei% 6, $EIF 10 [J-PARC /X)L AthEF & AUV /A=FRANZR
WMEORERH] W2 MR L KR AFHE)
(Al NHEEAE (B 71584 J-PARC )

[B] KERLHM ALKV EIREAY V2 —VANERLTW

72 KR EE B -G R% (J-PARC) HSWLE I Y Ihd 72, A

WL, MR TITOND 2OV ZAPET- & VRS AR

HIROFEBIZARY, §H1 - B0 B L, Hifts

WIET — < & Wk 3 2 BIRE VI AT bz, S,

MR - WER - F—FUHRLE, ZhZhots

Ya YIRS N TV 2 HiHEG - B WP L

K130 B OBERITIE, FKIRER - FEZ2R OGO DB

WKL Eick ), MRl - ke ldows

WHEAOHEER T - 50T 54 F 3 7 ABFFRISH LV R

BRHIFFS NS Z LTI S N7z, R T %

I FE 2 B R ARAMT DI, 1045 1208 F o 7o AR 4T %

WL 11:30 AT L7

fHIS 10, fEi%9, PRILS, R U [HEMNT7IO—-FICEK
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Recollections of the Matsubara-ken, 1965-6

Anthony J. Leggett

At the time when T obtained my D. Phil. (Ph.D.) degree in
the summer of 1964, 1 was receiving a junior fellowship
(“prize fellowship”) from Magdalen College, Oxford. My first
year of postdoctoral work was spent at the University of Illi-
nois in Urbana-Champaign (to which I was to return many
years later as a permanent faculty member), and for this I took
unpaid leave of absence from Magdalen. However, in contem-
plating possible choices for my second postdoctoral year it
struck me that there was nothing in the statutes which governed
my Magdalen fellowship which said that the recipient had to
work in Oxford, so this opened up various new possibilities.
During my undergraduate and graduate career in Oxford I had
become very interested in the culture and history of north-east
Asia, so I began to wonder whether it might be possible to
work there for a year. Obviously, one of the most distinguished
groups in condensed matter theory was that of Professor Takeo
Matsubara in Kyoto, so I eventually plucked up the courage to
write to him to enquire whether, provided that Magdalen were
willing to support me (which they eventually very generously
decided to do) he would be willing to accept me as a visitor in
his group.

At that time it was fairly unusual for European scientists to
spend much time in Japan, and I think that Professor Matsubara
was always rather puzzled as to why I had chosen to work in
his group (more than once, when we met in later years he
asked me this question). Moreover, I am sure that making the
various arrangements to accommodate me involved all sorts of
paperwork of which I was not at the time conscious (it eventu-
ally included finding me some extra support from local funds).
Nevertheless, not only did he accept me but, when I arrived in
Kyoto in September 1965, he and his family made me feel
most welcome. In particular, Mrs. Matsubara found a room for
me in an annex which had been purpose-built as student lodg-
ings in a house very close to the university campus. One of the
advantages of this lodging was that, although the heating was,
as was normal at that time, somewhat “basic”, it was just down
the street from a public baths, so that on winter nights I could
go down there, soak for half an hour, rush back to my room
and hope that the thermal relaxation time was long enough to
last me out the night. (When I went back a few years ago to
visit my old landlady, I was pleased to see that the public baths
is still there, although it has been upgraded to a sauna).

Although Professor Matsubara himself was very busy and |

Zbvh—4%

(Department of Physics, University of Illinois at Urbana-Champaign )

was able to talk to him only occasionally, I became a fully-
fledged member of the “Matsubara-ken”: I shared an office
with Toshio Tsuzuki, Yasuyuki Kurata and Kyozi Nishikawa,
and we had many wide-ranging discussions on physics, politics
and much else. I found the warm and collegial ethos in the
group (which I am sure was due in large part to Professor
Matsubara’s own personality and influence) very congenial. T
was trying to learn Japanese at the time, but of course my Jap-
anese colleagues were equally anxious to practice their English,
so we eventually agreed to speak English to one another on
even days and Japanese on odd ones. I remember in particular
that my office-mates had to warn me that some of the colloqui-
alisms we used routinely in discussions in front of the black-
board would cause some amusement if addressed to a mixed
audience!

This was a time when the development of sophisticated for-
mal techniques for the many-body problem by Matsubara,
Kubo and the Russian school was leading to very fruitful ap-
plications, and we in the Matsubara-ken were, appropriately,
deeply engaged in this effort. One problem I took up was moti-
vated by a set of experiments which seemed to indicate that Nb
might be a “two-band” superconductor (that is, one in which
two different energy bands cross the Fermi surface); I specu-
lated that under these circumstances there might be a sort of
“internal Josephson effect” which developed between the two
bands. Although no sooner had I sent a couple of papers on
this off for publication in Progress of Theoretical Physics than
new experiments on Nb came out which seemed to show that it
was not two-band superconductor after all, this work turned out
a few years later to be an invaluable key when I had to try to
understand what was going on in the NMR of superfluid heli-
um-3 (in fact, the theory I eventually evolved for this is noth-
ing but a generalization of the 1965 “two-band” work to the
case of a vector order parameter).

One other activity which I was able to engage in through the
good offices of Professor Matsubara during my stay in his
group was editing the English for Progress of Theoretical Phys-
ics, and at the end of the year I used this experience to write a
short article on the writing of scientific English for Japanese
physicists. I sometimes claim, not entirely facetiously, that in
terms of real impact (as distinct from citation statistics) this
may actually be the most influential paper of my entire scien-

tific career.
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I feel that I benefited enormously, both scientifically and per-
sonally, from the year I spent in Kyoto, and it was the begin-
ning of a long and fruitful association with the Japanese phys-
ics community. I will always be grateful to Professor Matsuba-
ra for welcoming me to his group and helping to make my stay
so pleasant, and it is a pleasure to dedicate this note to his

memory.
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