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v H—ThbH, REOHEEZELLOET N, GFERNLOEITLENH, T LOHEME,
FNOEERTOE D FHOD e —lE Gy HALUTEY, TOMBRMEED FARnm
DT ARTET D, T LAOWEIEOBERM, ERIFENZ S D208, WEEZIFEAEEE
RWVEERESFRTHHT-OIC, MERED MARo o—|2hZ T, 2/« FI4E A R 5 7 84
DREHFAND bR v =N S U, BRROZ SO EBRM 22 BEEIXR#ETH - 7=,

— . W CTHER SN THOE A E VWO L ZTIZ< Wiz, Tz W THEE
O hARa o— b I LRBEOBHRA S 00T D I S e, LavL, BB
W& FD PEG A R 7V OPESRZHE L, & O SREREE R~ =2 A MEPER 28 H 35
LV FETLZEBRPLNIR o], EDOIKRIZ, BN LA L LR L F—2{khH
kD [EDO T X)L X —iME Ge) ([CHKT 5 Z ENERIMCHL N E o7 [1-4], ADTZ X)L
XML, RFEFAOTFESE (MD) v 2l —3 3 ThHEDFEERHRINT [5],

[BREBE] AL TIE. AR VX—BMEDOFIEZ RIS, EEOARNRIR D 7V
L TB PR Y —OBRNRLRD 7] IZBIT 52RO ATV, B FAe YV—R=x
v hE = D R LD FNFINUC G R DA L, WO L BRI LS
Ll LT, BTN O/ B G 2 £5O PEG 22672 0 | I KIS KO A R IKD PEG
A RaZ)VEPEGA AU NI LIz, £ B hAn Y —0RNRe D70 LT,
Moz [2] B8 L =40 [6] OMEBEEZRioNA K vabig Uiz, R LT, Fv
OWER G ITEDIAOT X —EOEIS Go/G 1, WEEOFEEE, 8 B D458 S 551
B, GO FEECRED, MO MR U—IZIFMES2WZ EE2RA LT, $72. Frox
v hr et Gs XA E T, MEMEEDOAR TR E 5.

LEOFERIT. BT HEE OESHE—AKHT-0 DT ko B —iilE b o gL X — i A
HL., ZHICHEBRESEDIFEMRZEIT 5 2 & THAMMEO S FmET VEEERRETH S 2
EEIRBELTWVD, EEE, —AROEOKFET VBN TH, ADT RLF—lPE I REA T
% (7], Frx OWFIEIE, T LT VO T 2882 L 72537210 TR, b
DI EFO BREGHIE T /L OGS 2 Hi= InE i 2 1t 35, £7-. AEHAWZ PEG A 4
v & PEG A Ra 7 uid, EOREEDOER [8] ZFF2 &) TR R A2, R
B HE A A DEDL E VOB RV —RNREDLZ LG, TIVOFHET I FD
SERITTWEEZ NS,

(3% 3]
[1] N. Sakumichi, Y. Yoshikawa, and T. Sakai, Polymer J. 53, 1293 (2021).
[2] Y. Yoshikawa, N. Sakumichi, U. Chung, and T. Sakai, Phys. Rev. X 11, 011045 (2021).
[3] T. Fujiyabu, T. Sakai, N. Sakumichi, et al., Phys. Rev. Lett. 127, 237801 (2021).
[4] &GRS, TREESE, BEHRE, MRS ey | BRSSH 7R (2021 47 A 5).
[5] K. Hagita, S. Nagahara, T. Murashima, T. Sakai, N. Sakumichi, Macromolecules 56, 8095 (2023).
[6] T. Fujiyabu, N. Sakumichi, T. Sakai, et al., Science Advances 8, eabk0010 (2023).
[7] N. C. Shirai and N. Sakumichi, Phys. Rev. Lett. 130, 148101 (2023).
[8] T. Yasuda, N. Sakumichi, U. Chung, and T. Sakai, Phys. Rev. Lett. 125, 267801 (2020).
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VIR & PRI 2 B I TR C 2 & | 125 IS BIRE) X U CRIUVABLAI D & TR R ~TA I 23 =55
T2, O FOEEEE 5171 % B U2 BARRIR ORE L, WEOENVRE & ixhRELC
IEEEBI L, van ‘tHoff HICHE D Z E NN TV D, LavL, EEDEK TIX, IWEN Ok
FRAFERE OIS U T, BBEIX %2 van ‘t Hoff Bl L 0 K& <725, Frlo, B
DEHE S FERIRIZ BV TIX, EREOREHEK T, BEEILES FIRED 3v/Br—1) ~
231 ®OAr—1V o ZANCHITT 2 Z ENMBNTWA(), & 2T, HERMEEEIL. &Y+
FHOPEFREFEN EVICEZR Y GO0, $HEHFORBEIIEH CE 2REEKTHY | v~ 0.588
X, BEHEBRZ v X AT 4+ — 7 ORI TH 5(Q2),

AHFFETIE, BN FHEENKREOREZGEAEZLPWEIRTH D, By 7 IIVDORBE
DXEIEAZRE LT-, SO T7 WEEIRTH 528, @718 B BNRECIE T T D IRIET
DI, BT TNVEBRBICRESE S & @O 17 VITRETICERE) S hUCEEEE A IR
LCHEMES %, £/ @07 VEEIRTH S 72012, BBE T ISk L CtEo%RE I, 2
FEL, @0 EBEBEOIREGDHRS 1, ZHWT, T=10,,, +1, EEINDZENMD
NTWBQB), ABFFETIE, @70 I, 7, EEHE D TIRIE & Rk o YR il o 2
r—1 » ZHNCESEMIIC KB SN D Z & 2B Lz4),

[FE5% L BE]

M 5 A I A ) — T T Re 22 5 oy 7 7 v (B) & T
T, WHOHEENRT A—4 CUGERS & - &0 T
BREE - MEAEGR - IR 2 RHENCHIBE L, AR
R (FBLIREE - BARIRAE - AR RE) ORGE 1T
ZHE L7c, BRIRTEMERIE TS S 7245 7 /L O g
RKreHWCHEDRS 1, ZeMiL, T 225 1, %
ALK ZET O, =-1, #iFMiL7, Hbh
7 Iy 13, 2TORGETES FRED 3v/(3v —
1)~ 231 FOXEzmL (B1) | ERERT—Y

JHNCKEL S NS 2 ERB BT 5T, 1. BAFTILD M, EXE

TEHIHZENBRRT—U Y TH

(3% 3R]
(1) J. Des Cloizeaux, J. Phys. (Paris) 36, 281 (1975); . Noda ef al., Macromolecules 14, 668 (1981).
(2) A. Pelissetto and E. Vicari, Phys. Rep. 368, 549 (2002).
(3) P. J. Flory, J. Chem. Phys. 10, 51 (1942); M. Huggins, J. Phys. Chem. 46, 151 (1942).
(4) T. Yasuda et al., Phys. Rev. Lett. 125, 267801 (2020); N. Sakumichi ef al., arXiv:2210.15275.
(5) T. Sakai et al., Macromolecules 41, 5379 (2008).

2 Copyright(C) All right reserved.



12/18 10:50-11:10

T T ETRIR D &7 TR D 7 ALSAE:
CRK#EIL) Bk
(ORKTI) Jinyan Si. GJIFFE, ZHEE, /EEESE, BHERE
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B TRRIZBWT, BOTZ2REESE TV &, REERIZIADBDIERR Y 7 AX—%F
T D2 LT, EIR Y VI B BRI IR SN BT D AL E L D, B DR
L0 RE OB BRIETEE T O AL Z 2 B R SITERE IR TR O AV TR
FU . BARILE NN RA—aLb—ya OB THHATE S 1), —7. AHEEET
DT NACERFR AT, B R m D TIRERTFHEZ R D, ko —a b — g OB TIEEH
T (1), 207, FEfERIZ T 5 7 ALEE SRR ORERIFEO MRV E
LN SN TR, lf, AEEBICB W CTER L2 izl nw T, v - ZViEsy
BE (2) WO RRBRBIGNR Y | M EEZ T ESGMEE UTH#IET 2 Z LRI
THEY, FHHEERO 7 LR Z2RD D 2 E1TE T2 HMER S 5,

AAFZETIE, FEEIR &2 & D 7= 7 AL AIZ DWW T, FEBR - BEERAOICHRA L2, FEBr
(%, MAEERMEO R EREE L FFo 2 O L NI R ARY) =F 17 ) a—1 (PEG) @
KEsiw 2z T, 7L R0 PEG D3I f 36 LR c~DIRFMEZ R ~Tz, £7-. 2
O PEG OIRGHrE2 £ 252 LT, Kb EL L hr— Uiz, ZALERR AL,
BFEEGEL (DLS) # AW TRElO =L I — FEEZ RS 2 2 & TRz, Wiz, BN
FEEE R AT AR —a L — g L DETFAAEE LT,

[RReELZ] 7T
2D PEG OiEgAr&E |
72V IREc TR b S o m sy
FHEEc/c* D ODINT A—H
X T, TSR Z R~

Lo AL GO L 5 R & j
5 AR RO -IRE DT, -

B b RIS RO BN ERIRS

r=1/2)ThH->TH. HIER K1 @& DEFAVRTTSMEEFROPEG O 5V LEF
MR %2 TRl D & FARIZAE Ule o to, KA AL 1T PEG O3 IS fIC ik f7
THMR, BERORBEIIfICIEEAEKREFE LR, B, 772X —BRICHS LRWIT
EREAEI0 ANTEHFHONSN—alL — 5 VOETF L EREE L, EBCBIE SN 7
WO MR A2 BT Lz, (K 1@FR#), ZORRIL, AERERTELS
TLRZRREG S, FEE T O 7 WAL R ORI BT L2 2 L 2R LTV D,

E =BT N
(1) T. Sakai et al., Polymer Journal 48, 629 (2016).
(2) S. Ishikawa et al., Nature Materials (2023) online published.
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Slippery DLCA model Dfz4 2 >xnAEEIZ DWW T

(rkE) EHE—., RARKE
[IxT®ic]

apAf ROV Iab—valrETNLELTRBESNLHY, O Tl b ol
Diffusion-Limited Aggregation (DLCA) model T % [1], #I#SMEE L T—HRIZIED V2R 1
FRBL, Thiz7 oy EBSw5, kirREN#ET 5 L2 51T Rigid 728> K2R L2
TAZ—FMEE LTI I iEET D, FOL D REELRYIKL THRLNLIRFOXy hT
— 2 #7575 DLCA-gel T 5. = DT /L OREAI 72 1% bond 75 rigid TH ) 7 5 2 X — AT
TERWZETHY, 2D DLCA-gel LA REDHEDITT 7 TV T — /L A S TN EE
T2 R0 CHLEREBED 5| DL A R oRE e S V(2] 78 SR B D,

Micro-emulsion D#EE 3]0l R FEEEZR 5| ) DO HPH 2 FF2 OREYE 7 T BV CIRL 12382
filt U 7= % & A3 722 1B B 23 FF S 415, DLCA (23 T bond 28 rigid Tlidk7e < ki1 A EEEED 7 % 1)
W DX HICEHE LI=ET /L% slippery DLCA model [4] &9, Slippery DLCA (Zi%, DLCA-
gel (TIF7WRFTAIIZ 72 string-like ZRFEIEDE DL L TW AR R 6D, TfFExRy MU
—7 MARBRYU—IZER Lizaa A RPLVOMEREZ TE T 5[5l —H T, 0 X5 elmnn
DIk % E BRI LT-BX 72, Fexid, slippery DLCA model M F 5y D it % € &I
Al L7 R IO W THE T D,

[RER & BE] A)
FT. B ORFE I A T L7z slippery DLCA D##E 4
AF I AEKANTRT, N—a3b— g U Z D
(typ) &~ 7 AT = VIEHECRI 74720 DR > R DO$=6) % i
TR (). BELON 6 KDORY REffolohi -3 /3—2
L— T 5054 () 27" LT D, BEEE ORFIIRGR & 2%
Fonp & AT ORBRIRFH 2 R T oy DA DR 8% D & = (B)
ATHIZLTWND Z ENnDd, KBIZIE, typ,TME Y T
AL —OED 10 1272 5 T2l 119 TP slippery DLCA
model (2351 % cross-linking part D JE % 7~ 3, Cross-
linking part &%, B0 O 3Gy 2 53, Rigid D F
~)ULEE @O DLCA-gel O#ERTH %, K(C)iZiE Chain
part (string YROMHE) ORI 277, Dlmofiis 7 A
S —DIEAT & - THIE &L, Chain part OF & 25k & (©)
BIGDRIT DR LT TND Z LR’ yhd, A, 2
WS A T 7 ZTDWTHEE Y Lz,
=N

[1] P. Meakin, Phys. Rev. Lett. 51, 1119 (1983). [2] A. D. Dinsmore
et al., Phys. Rev. Lett. 96, 185502 (2006). [3] J. N. Wilking et al.,
Phys. Rev. Lett. 96, 015501 (2006). [4] S. Babu, J. C. Gimel, and T.
Nicolai, Eur. Phys. J. E 27, 297 (2008). [5] M. Bantawa et al., Nat. Phys. 19, 1178 (2023).
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WIRDB Y JIRTFICBIT B REZ—VBbD A T =X A
B RmE) EEHL, A%EFH, EEB

LizU»iz]

D EDOWRAEFICZBOKILNGEE S TRAED Z & A JuiR & FEST], JRIRITIRIED
HTHERR SN TV DA, TORITEHETH 0 HIECIHCMkL 178 & OWRIYE, ik
P7p ESARIEEETE R LT D, ZTIUE OREREME 2152 LT, JaiRIZ &L BE
.y TERL. WA & BEOFA 2BHCTHN LR TS, ZOHRTHLRT 4V —7
RV T A — L EOIIRITB YV IRT D X2 L TEDIND Z ENRLU, LML
b, MEREAZBEIT HRIK2] 0, EOFZIALIEIREB] R ED LA a U—if5tix
WS OWTFETZHO0, BT O L e KEREHEIIEIEKD LA r V—I220 T
FRTMFICILIF & A EFEET KRR REH N L ORBRTH 5, & 2 THA I,
TR Z IS L > TWEREICE Y KT L S ORI BNEHEEL, BT b5
KD D HERED AL, N2 — LV BACD A =X LD HfE L=, 2D X571
v D —KEOMEIIE, JAIRO DRI LRI, o e EEME DI I D72 N H EHE e
ETH D
(R L B£]

ZHE TOWNZRIZEB W TR 1, Bk
DIRNWEAR EICTEIRZ BV AT D & X &
0N DS U7z 3 O F®E N F
ETHZEE2HALMILEE 1), 4F
T, BYIRT DR E SR & ORI, &
D IR DIRDIE S, FEAROFAME, 3
2 S A OO FEIE DS VTR O S BN M E

A ZOWTIAR, RN — 1 EXF—
V2 OBEREHEGRBICHAT S Z LTk
Ltz l4]l, = R"E—r 2 LRE—23
DR EZR LT D728, BIHRBERIC
(R 2 B2 S A T YR 2 0 0 LT faik
1 A Z e R TR TAR W i oo A i 28 L A&
Bl (KM2) , RF—v2 L% =23
LB\, QiEf ol LHEBE L RL ® 2 BYET SR EIRONEORKT
L. ZOZFEEAER -, AGHE T, ZNUODOREREBZEIZHOWVWTHET S,
(2% 3CHR]

[1] 1. Cantat, etal %, K MIESER, [LA— 2O - s ¥4 3 7 2] HRELE, 2016.

[2] M. Marchand, et al., Phys. Rev. Lett., 124, 118003 (2020).
[3] A. 1. Koponen, et al., Chem. Eng. Sci., 119282 (2023).

[4] M. Endo, M. Tani and R. Kurita, JCIS, 650, 1612-1618 (2023).

1 BY KT SN TR ORRA, VIS
DIRTHEE, WolTAIHIE, Wik K
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Soft Porous Crystal ®{bZ: & Z D)L H

M AREREMER WE-MREST 27 285) B &

& B-EFH B (Metal-organic Framework (MOF) 0% fLIEENL B 4+ (Porous
Coordination Polymer (PCP) %, &34 v Ok, B, SBEZFIRBICT 5
BEAEDZEREZAELTWS, FTH, ZLF 7N MOF £i3Y 7 MRS

(SPC) L MEIN 5% 3 A MOF!S 1k, M3 - {LFRSRBICKIS L TR@mA2 6
S EEBEE LR TRT, ZOREIT. MOZHAMEME LI —REE L. EEKER
® induced-fit BEC~E IR L OBFARREVPH L ST D5, ERMEOEST
A Mo I SRR Z R TRIEZRME 1B, Zike SPCIXv /1 FE
ERZEDL. L EBVWEHTTRERE(Usable capacity) & 7 A FEDBIRH)., $hREY
TRRRERARRE 2 RE D 4, REKMEIX, BNIENL L & B A 2 DR SR IRTHMEL T T
2L, MARNDT R My FIC K2 BREEOERR L. tMOBRIZHIEKET D, B
P+ % EM L TRERCMALOBIRMEE 2 HMERE T 2BIKIX,. 0L 2D
IR INTE LD, EIZSPC OBHBRRORRLBRIIEINDY TONTE T,
Z OBEMIIBAE, ERIChT TREFEEZRIBET 2 MICC 7 FLTWS, KiE
EHTIX. SPC DfLFDORERNEF R, . S b255 4 A MOF 0REE, I
L apk. BIREEENT. RRELEE., AV =X A0HEBERY RV EBR, £
L COSHIZOWTIRR S 57,

1.SPC OEEEF—7 L 1%8E

[2%& k]
(1) S.Horike and S.Kitagawa, Nature Chemistry, 2009,1,695. Soft Porous Crystal
(2) S.Krause, N. Hosono, and S.Kitagawa, Angew.Chem. Int.Ed., 2020, 59, 15325~
(3) N.Behera, J.Duan, W.Jin, S.Kitagawa, EnergyChem., 2021,3,100067.
(4) M.Bonneau, S.Kitagawa, et al., Nature Chemistry, 2022, 14,816.
(5) S.Kitagawa, Acc. Chem.Res., 2017,50,514. Commentary for 4th generation
(6) G.Chen, S.Kitagawa, et al., Nature, 2022, 289,294.
(7) S.Horike and S.Kitagawa, Nature Materials, 2022,21,983. Focus Comment
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ZHMFNLE 5 F 21T 28T E OB
CRER A PERATHIENT ot ik, BiLAsT

[iIzT®iz]

Z AL =5 - (PCP) & 72 1344 B A H & (R (MOF) & PRI 2B 1L, T AR - 59 Bl
DR FFOZALMEMELE L THERE SN TWD, KO RFMEENFFETH Y . FITIE,
FARNGFEZWET D ETREREREZRTWE BFET HQ), TR, W DNON=T
LHET PCP IZB W T A My T OB BN ERIICHAE ST 5(©2), L, 20
RS TERR & #51- O HMEZETE O BIFR IZBERR A ERAE S LTV Ry, Fex 13, AR AR
ZREEEL(3,4), FUERTEZ1TH 2 & T, WEZ B L72B% 7 A N FE AR 238k 11 E
BREESED Z LT E257-(4),

[ L &)
Tk DN T DR TRIEICIL, 250k 7Bk & 47
2 Ny T OWFE LB BRI LB A B0 A
Too FDDISMSTERIL, BT BT RS A % 3 %
KF L v L TREAT 5 2L TRELTNS, 2 M
T34 6 BRI D DAWAEFRET, K2 WET D &\ X 10 B OBAR,
6 fa T OB R L FHRE N BT B,
OIS ARy T AR YR 2 L —Y
2 VBT o TR R YRSTHE] O BEMEAR AR 23+
HREVEEIC, B FREERTBR S D 2 2R
ot (K2) , BiEREED BH—ITlE LTz
RBE~TER T 538 PRAIC IV T, B TR EE I
5,
oz, 7 A MR- OMRE 72 Bl & e
NE—DOERE TR Z LIC k> T, Wik
RO AR RO EAITIE, M2 0 X 5 2ok
BRI L 2B kR L, TR, 2 B ST . R OMER
BPE 2B L2207 A SRR EVERIIC K- <. AT D=y PEVERT
Bk TIRBE RN AL SN TND Z N noT,

[2& 30k
(1) S. Horike, S. Shimomura, and S. Kitagawa, Nature Chem. 1, 695-704 (2009).
(2) H. S. Cho, et al., Nature 527, 503-507 (2015).
(3) K. Mitsumoto and K. Takae, Proc. Natl. Acad. Sci. 120, e2302561120 (2023).
(4) K. Mitsumoto and K. Takae, arXiv:2308.04651
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EEFHICLPEHZRNE—HMBOKSBERR L FHHATRER AL IZ
X BB OFBA

(BRARERET 1, o412, JUKRICEH 3)
& @1, ME —E, i 2R Mg =2, F R3S, A et

[ZT®i] V7 b=2—0n0 78T (y) (b)
FMD)FHREIZH N T, BEREE FE
THLZLITRBERETH D, £
b L) F3 AR T v % b (potential of
mean force; PMF)3EtHE &4, £2 T
JRAALENZ BE 2 i K T D B B EFE )

SERMER g (BT 5 MR m B - .

) . . Fig 1. (a) Alanine dipeptide and number of each
RpuaH o7V 7L, ZORMBER gtom. (b) PMF using two dihedral angles (¢, ).
AL THHT XX —HIE 443  Committor py is widely distributed and the
. separatrix is not clear.

%, Z 0O PMF I[ZB W TRERIED e
ICE D RBIE A, S OICEBEOERRE N BGALERT D L&, EEEEK ¢ IDEBIRIE(TS)
RHEA T D ROCEAE S W R D, RUHIETIE, 77 =0 VU7 F FOSAREEN T 5 5
PEALEFEICER L, TOHB= VX —HIBORISHEREZRETFEIC LV EST 22 L4 H
8 L7=(Fig. 1(a)), BZEHF TR RV FX—MICLEER 2 IRRETH HB-7— MEECRE A & 2
Bxoa~Y v 7 AMEECREE B)FET 5 2 ERF b, TS ZRHEAHT 2285 LT A
O, WNEEHINTE T, T ChmAITYEMESBIC L GEEE L THEET 20 &
BRI N TE 0, R E S DITEATIERNZ LICEERLETH 5 (Fig. 1),
JEATHFZECIE MD FHE &S & W7 A ORI RBRFIEDREIN TN D
[1,2], & w7 Ch<JRFHEBEbEME 0D 25 2 & 2FE U, B Es
D4 ODFFIZE > TERSND A L VIEERLED IR TE 5, T 2 ThlFHEtz
ANEE, BRIREBHGRICESW e a I v ¥ — LIEEIN D MHEpg & AR L LiciRE 7
BRIV, SHICEBREBOT —% 2y ML TRIMHET V&2 5 2 20 AT e 72
AIXADZEAT 22 L2 R, EDJRT MR SN T 5T 2 a0 25,

[REBLE] T EBRRKKY 7Y 7K IREE A ITWY & ANTKREE B ISER T 5
RLlTalvy— pgrERlb Lz, 2FVpp =050 TS ITHYT S, {LFEHEEZBRWZ
7R AR, ppa AR L LT v 7 A FEBIZHRT 2B FEIZ LY K
SRR ¢ ZHEAG LTz, — /i CL qIlEIANEBOLERIFRIBERUIC LV AR SN2 &b
WEFE eIV E 52520 TEx 5 XA OFETHS LIME Z@EH Lz, 0k
BB LEFEOREWADELE U TREF 6-10 BDOIEEE re_102MF N2, 2D Eldrg_q,
IS BEVEAGICPE D TEVE LR 2 7R 00 2 FEREE 2RI L TWD 2 & 2Ry 2,

(2% 3R]
(1) Y. Mori, et al, J. Chem. Phys. 153, 054115 (2020).
(2) T. Kikutsuji, et al, J. Chem. Phys. 156, 154108 (2022).
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BETHRO—F A b 5 ko 55
ERKFT 7 EMBEWERT BER

[1zT®iz]
SREERHIT, MHROEEMEV KL TSR SND NFEHRBERETHY, FEFIT—FHH
IZHEITT D, LL, ZO@mBEBMREZRD L NFHRIKFIE, REAHATHL. £ TH~L
1%, ZHIfO 3 WocEhREZ 1 MRS fRRE C I 200 B OFHR FIES 3 IRICHIE D ) 58k
ZERT 2MA OFHMTIEEZFE L, EEMEOEER ISR 5 )10 R % E &I fF
BrLC&r-.

[(FEFR L EE]
AWFFETIE, ~ 7 AR O 78 UM A LV ) A4 ROFRREFRICER Lz, £,
SRTENRN=T v I AET I ERAWEHEK Y S 2 L —Ya B Tom. TORE, MEA L
77 A ROEAEIETIE, RO 7SS N EEREEI 2R3 2 LN 50T
o7, EBIZ, ZoMEA NG 2 A4 FE MDCK (Madin-Darby canine kidney) #ifdod _ERz
VAN ERAWT EEMSOMERBR 21T 72, ZORE, VA MIEHMRZLIS LT
BEMEROICINE T 22, BHIRARERICH L MM E 35 Z L bno iz,

BLDRZRNZ 212, BB OISEIIER OREICx L CIERR IR L. T72bb, |
FeD FIFRHNGENE, & 2R OBEZ N U CHIER 72 880 YR 2SS ~EE L. T
A TA A=V T EMERT v EAI2L - T, ZOBEBITIWL OO0t L Tr s
FUHEAICESTEIERI SN Z ERH LN -7,

UL EOFERIE, MBI G 2 DB Z A LT, £ OB 7282 IS0 - 62
BIICHIE L TWD 2 L AR L TWA. T OMBROMIEICE B LT, BRI DR
JEIZH DN FPEHRET L7200 H T Ta—F Liebi2h 5., AEHTIE, ok b
BEARRR ORI 72 VAT Z ST, CARRRI 2R TR BRI AL D — 5 T 2 TR D 5 SR o ) &
IZOWCiEam 5.

(2% 3R]

(1) Okuda, et al, "Polarized interfacial tension induces collective migration of cells, as a
cluster, in a 3D tissue," Biophysical Journal 121 (10): 1856-1867 (2022)

(2) Okuda, et al, "Strain-triggered mechanical feedback in self-organizing optic cup
morphogenesis," Science Advances 4(11): eaaul354 (2018)

(2) Okuda, et al, "Vertex dynamics simulations of viscosity-dependent deformation during
tissue morphogenesis," Biomechanics and Modeling in Mechanobiology 14(2), 413-425
(2015)
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HBMLET ML oRER T D FORERIL I EEE)
(BEBARZERZER TEZMER) MILLINE

[iZUIZ]

fEa M D R A =)V (0.1~1nm F2/E) TIAAERE T2 BT 208, £V KSR

7—)b (10nm FEME) TlIAGah L IERDERICHERE U 7265 7 A FHEZ BT 5, I HICK
IRAT =)V (1pm FEE) TIEAEE 7 XA FHEEPBGPRICKET S 2 & TERE & EIEN S
BRI NG, MRS TO—MEMEBREZITS &, OTANDIBERISARD LR
RU. TORIRBF BT —ITMU S 2y JEMZEFH 2 RT, ZO KD 2RI ER#EE,
FRZHE S 7 A TRED AT —)LOkgd OB P HESNICER T L E X 6N THB([1],

VIialb—varvEHWTHEEEE NFEFEHOM G ZHFHND LN T IR, fEmmTE
DTOIIFYVEDOFRBIRREZ L) K<HMTID2ED LT ED, L 2AM KiwtEEs
FOYVIaL—YaviFBEGTIERY, RETFATHNFETIVCTRERIATDIS 2K
SLHIDOBENMEEDZMZ LRI LIETIRN, KELAT—IDAZIY A
AL TIVISERNRIXT 720, BAE £ TITHERMERE 2 T OMGULS TE T IVRIZIFHRAEINT
W, 2T, AR TIREER T VY Y IVE TIVRI% B U TSR &2 F O MG E
T EREL, MEZ e P EEH 2D,

(R E%]

i 7 A @ DJE X E DG %2 BAMGE (ALK ) & UZZMEHME 2175, ALk
FLUTHBEZRTEDLIIERZRTEOD 22 AR LU, RN IFERICWHAZ
THOPHITICHT MR T Yy V2B AT S, X512, K ORIZIERR 1 % 55
?Nf@ﬁ%%ﬁ%ﬂ%f?&&éo%mwmﬁéﬁﬁ?ét . AEERL TS S R
TYVXNEBERT VY INEARBLT, RO, BREDZLIZGECTRT VY v VDR
BREHERPRHZ LT EDETD, RAKTIIHET IV =D LBELL LI Edi> 7
BEILRT YUY L EYRIZT S (RWEEMEL T,

Z OMBULE TV LRI BRI 2D, RSSO —EM N TOI#2EE) (B,

I M) ZIEFICEKHBHTEDS, LI, —iEM FTOMMmI A TBREORIID
X&~»®%ﬁ&m%ﬁ%éﬁtﬁﬁhﬁﬂév&#f%éoWﬁi‘%ﬁ?ét%%@ﬁ
ENTHOEBEDOREIIIIANPNDGZ L, APNHEENBEREET L THEETLS Z &
ﬁ%%@%éo:m&5%9751&%?wm®%Wtﬁ%% —Hg D, IHIT, EMA
FPREMEEIZ LD ENZTAND L ETE D, BRI %mﬁ#h@ﬁﬁ&ﬁpa%m@
@E%EUE@%K%%%EW%ﬁEl%:t‘ﬁﬁ&%miﬁ®—%ﬁmﬁﬁ$¢bf%
) EATRREEAR IS Z L 2 BHITE S, Y7 TICHIEIND NFEBEHIII NSO X
T ERFENIHNTOHEEE R EDOREZEI L 26D EIRTE 5,

(2% 3R]

[1] K. Nitta and M. Takayanagi, J. Macromol. Sci. B 42, 107-126 (2003).

[2] T. Uneyama, Phys. Rev. E 101, 032106 (2020); ibid 105, 044117 (2022).
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12/19 9:20-9:40
BN CRAEBEEOBIIC L 5%
GRIRAE L, FORE2) HE ORI I ETFL e H—2

[1xTC®ic]

KB FRICBIT D2RBDOZEREEIZOWVWTE 25, TR TIE, BARICL > TRIED
BRELLIIRE 525, ROZEBEERFRED O ZERHWZ2EBIXI—BICREL RV, ZZITES
D X 5 7e—8 AN ST IE | KEXRFRESEN 2 T2 O [RUIRDOEBIZT—RICEE 5. il 21X,
SE T HEICE IR D> TOIIX, BEOREWIRESTRICEH NS, —FH., RICEH
HEEZDZLICLoTHOHHEEZHEDZ LN TE D, HIXiX, RICBEZZOFTEW%
g Z &L CREMNPESEN S, Z0HE, RBMEERBEN BT IS S h, BmE
WL o TRIBZRBRAANFED LS 200 7] b oTW3A Z & &2RKd 5, TiX,
HAOLEEZZFRRIC, DOFREXIINTDERBOREIXES> 2D7EA90, ThEDT
B FEH R TR

[FER L EE]

ROFMIZBIREZ ST, ZoOBIRORBICIRE®ES
DI E A, WERENCH > TERE LRV, #iE
BAEIR DR LIRROREICHREN D & 5 RXIKEL
BERENSZEERALE, X, BsEITX D

(731 23, B E OWRIZ b5 EFICICET 5 R
BHVEDLZLEERT D,

BERDOALED, ENHDORI LBAWIBEZEICE S KE
TEIDPEFRD D, WOERTLELZEAT D,

_ kg AT

X= gL,
kgl Boltzmann . ATIIBWAEEZE. miTkhiF0
BE, gIXEINEE, LIIBBOBITHS,
BEDOMELZFEOTIEL LTREEDOEMIEXEZERA L, X/LBXITED L S ITEHFT
DDEFRT, TORER, BREZATE gDMABEDLED S LT, X/LBYITONTHLEE
HIFRICED Z LR oTz, O2F D, BEIMIBIRR T —Y V7B )ZERHWT

X = Lyf(x)

LETB, LoT, BUMLEIIXCE L TRWEBEEZRF>TWVW3,

BEPBEAHE D > TEE ERDRITA L5 A, 5 TREBEBRICER T2 L&, KRR
DOFEH TEARI BV IRINHFET IR INTE, 2k, KERESEEOKETIT2
W L BRI D, RORFTHRBNZEEIHE L. RFTENEREL EERE L i L
R, KESEILEAHREBICHD Z Ll bhoTe, BENTRYRER CORBOEE & /FFT
R MR EIRBITE BT OO TTREMER S 5,

[5ECEk]
(1) A. Yoshida, N. Nakagawa, S.-i. Sasa, arXiv:2310.05817

11 Copyright(C) All right reserved.
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12/19 9:40-10:20

PNAT—NVDBHE A A= I XB Y7 v =TV T L0

H & AR DB

GRR TEXRFHEETER) K &EF

[iZC®»iz]

BUZBIT DAk & A OMRICE N T, BORJER LB L, SEICHIET 272005

72 5 HAEEAN ORI AR D BTV 5, FHRIREE

(ZB T D mEEEAEENE &, HEART

DEADFRAZHH L 72T K 2 e BVE EHE I3 BVAIE OIRER 2 72§28, Bloiiinz Wt
& LTHRTHGEORNE T ER ; BILEER « BARERINE TIECB T 2 FF A ATRH O T
o, WMERIE, BAA—V7IRICE D, BYERERIE ISR 2 IR ML - I
EATEDALENTIT OB 27 2 A L, BRSO R GRS ORIES, MEEBIZRiT 5
Bt ZEbE I 7w -« F ) 2 — L ORE L OB EZ U D,

[FER L BE]

eI EAT AR B L LThEx, 2D
W FRAT 9 2 IR EE B HTIRNE, 1 IRFRESRS
AR & D WFEET T OB AR E D
AEETH Y, EoTOERERGHES T T A#s
% - iR - fEAAL, AR OISR, IRE )T O
mEIEEOKREICER SN T\Wb, flE LT’
pu ORI X DR, BURE =R, BRER
(T V) BEMiL, REAEEICIZENL
72N & E R - UV LR T O RIERIELC &
STHLMZI LT, (K D' v —fEE - 3
A XDORFHZEY, 70 - F R —VHIE
HLARETH D Z & &, o EHESOBYLECER
BGHREIC L 0 FEIEL T\ 5,

—77, FEEMEER T Y — & L THRAME CCD
FRABR T A F) 2 T 2 RoOCEMAIE TlE, T8
BRI L BIER O E R 2R A A=V 0 T F
EEBFE L, (KEFRE U —ITMAT,
ANFERE G Ir~A 7 aRo A—ZRFERHIZR T
I X DB SGHTEEIL, 74 M —~ ik
72 E OANIANRE A A DED Z LT, Ptk
HMEDEEA « EdLARETHY, f1 7%
VT A AN E L THLEBRL TV,
2O XN, BRI OBMBESR G4, R
Wik, A A=V TR KV IET HZ LT,
T R — )LDkl & BVYRE OB O E &I 7
B > R0, FEHR 72 BARIERT RO BR%E ¢~k H
WARE L 72 o T-, BT+ /) U4 L B EL
GEOBEFFHEDOREIFICONWT, T ) AT
MUVOEREN SR EZED TN D, 7

[23% 3R]

Fig.1 Photo-controllable thermal properties, o.: thermal
diffusivity, e: thermal effusivity, A: thermal
conductivity, and C,p: heat capacity per unit volume
with azo-déndrimer 0.02wt%. !

Fig.2 Sequence of the emissivity corrected image of
freezing onion-skin cells at minus temperatures under
a cooling scan.

(1) M. Ryu, et al., Appl. Phys. Lett. 107, 221901(2015), (2) S. Ranjan, et al., J. Am. Chem. Soc. 145, 42, 23027—
23036. (2023), (3) R. Takehara, et al., J. Am. Chem. Soc. 145, 40, 22115-22121 (2023), (4) Y. Murakami, et al.,
Mater. Horiz. 10, 4922 (2023), (5) M. Uehara, et al., J. Chem. Phys. 43, 1667-1679(2015), (6) Y. Cang, et al.,
Nature Comm. 13, 5248 (2022), (7)M. Ryu, et al., J. Phys. Chem. C 123, 17148-17154 (2019).
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JAFEE) 12/19 10:40-11:20
KRB FEEHEIFEORBLIC L 5 BRI TH
FRBARHE) Il M+

AT A RRICAI A MAENFI S E S EREPERELEZHFER L, KWSHBEALY RS, —
FT, FEESFIIR/TEERICIBA LT, REME (—#E) LWOBEBLEZRL TRE
BEFERT 2, ENTTELIENAEREIL, 2L XBAPHERR THIFE—REICERT
B8, SHEBRSIFTIIR L BRI ZGREN ) TRAIN D, EIEDPEIBR 1D ET
THRIBRNERLERFTRZOEPD, WHDARBGEREBIZBHNTEZL: « « L0550
IXERRBETH D,

LHL, ZZTALILIEEY, FEEREEEZ VT L LTHR S BERIIELITHVE
RVDOPEBEZELEY, BEADEAZEVESTHD L. HEHKH I RITESHOFEDRXT]
RAREEEZTR L, RKENRBENZERIIET LERIN TV, FEENZETHLREMEE
KIBHNZFER TE DR, FEREZEBRTIMNERRLEETHS L2y, BYz®E D
X ORFEFHEBR L I 7 uz ok HHNIERDH D LIEL D201, FEERETORRE
DHEMARBNEEEEF o TV ARVEBRELRVENIZ LD B,

ZZ T, FEEERERCBENEREDOHFELHF L, VEBENZOREAZ BRIZILEL
T DB KIFTET )% (Global Thermodynamics) To 5[1-8], BB IRIZSH L CTREEE
REUT T 2RI R BN FEZEA L, EHREBOH Y SEVIIRIBERBI)HENT A THR
EEhDEEXD, THL BOEAR T TIITRO L > 2—EORSERBENIRE S,
BERZ LiX, RBEANZEIREAZHAE LEBAFBEEZH Y THP0b BT, FE—#
REFRBOEEMTRIBFRERZILTHD, L& 2X1[JEOKOHEFREBTIITEAR
OTFRBELN, HAEMEIICEL BERERBRILZELEINDS, ZOTHRIIR/HBAZEICL
HZYRERRY, FERLHIZREZTS20b LAY, LrL, $5I70ETvERALE
KRB BEER T, 2B T OMEFREBIFHIEE LY b RSB ETFHRTHAIN
% EEFEENE], AHBETIT, KRREE, = e —LHBH RV —OIEEEILE &
FIEDN 2 £ HE S T BROKIBES ERHE TV AR OWTHRBRIZHAT 5,

Variational function Thermodynamic relation
Constant enthalpy | o, _ / sryav+oyp | as=E Yoy BN+ wdg
(H,p, N, ) v T T T

Constant pressure | _ / w(F)p(r) dV | dG = —SdT + Vdp + idN — Twdg
(T,p,N, $) v

Constant volume
(T,V,N,9)

(&3]
(1) N. Nakagawa, S.-i. Sasa, Phys. Rev. Lett. 119, 260602 (2017)
(2) N. Nakagawa, S.-i. Sasa, J. Stat. Phys. 177, 825-888 (2019)
(3) N. Nakagawa, S.-i. Sasa, Phys. Rev. Res. 4, 033155 (2022)
(4) M. Kobayashi, N. Nakagawa, S.-i. Sasa, Phys. Rev. Lett. 130, 247102 (2023)

F= / f(r) dv dF = —SdT — pdV + jidN — TWd¢
14
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12/19 11:20-11:40
1 IRITH I BRENRL TR I 1T HHHTE & RIEE S+

RRHE) #ExBE— (RIRKHE) H)IH-F

[IZT®HIZ] B FORR % IEFHERRREICIZIR T 5 — 2 OREA [ RIE 1) 1%, B
HLWTEAR2 Lo, BRE LEHGRERE LTSN TE R [1-3], #rlc, BvmEmit
{FRICHB N, BRI IR C b FLE OTEE 23 A R O S AFRE 0 b T CHER ER BN 2
EALTDHZENTEINT, ZHE. INETOBGFORMATITFEmSNTE LT, Kk
BRI EARTERETH D, T, "INV PRy VEFTLEZHOWEEEFHREICEY, 20
FERNEEINTRFES AL, BWVEE CRKIEE)FOTE LBV OBENBEL DL Z ENHES
ni- 4],

LINLZRIR G, R N)FET N TIOBGZEBT 5101%, EFICKRE YA XD
EEHENMLETHY . MELDHHEICBIR 2R TE 2R TIE v, Fo, AV A7 —LT
ERINTD S RGO Z A T 7 22 AR E LTH bW AGEITIE, R DER)
WG O N v AT L0 H/NEL 72D, IR BSGRIE 2 8 AE S5 215720 [5],
Z T, KRB FREBHICHARD 2 E N TE D FRRAERE LT,

[RLEBL£] BEMIiE, 1 woeEM ETNEOESPHAEHT2EHET Yoy
FRERAEEZEZ2D, 20L&, BRI MO0 HWIEBENWZEIZ /2> TWT, 2o, Mgk
FTHRAF DD BN E LVMNEE TR X —NEVIRIERET D, ZOTT MK
LT, Efirsnat /1% L RIS, TONRT 22 ERLTEHZENARETHY . Hxbhni-
BLfELEICXT LT a1 BDER SN D, EHESEMETICBW T, Z ORI OMFHEIL, it
NFEARIZE DT E—&T D, 72, 35/ A AWRICB O THILERBIHIS L, 0L X
DIENZ, ~7 2y = VHAITIRES D,

ST, ZZCHAMBEREMZR L, RAMIO/NS REBICW DRI 12Nz 5, 2
DL x| AL IZENENFREEIND T2, 7V 7 TIRZERMIZIE RIS RAET 5,
ZOREF, il 2 ORLFITTRAL D D, BB EGCIS NGIXEF T2 0 M EFIRIEN %
BT 2, 9. ZOTFREICBWT, BT DL ERENLZEL L TWDZ a2
ERNCHERR T 52 &N TED, IHIZ, ZORICKH LT, KEASFORXEZHTIDHD 2
WLV BIFENPFHRETE S, EEBEFROMR L KB FIZ LR RIT L —%
LTS5 L9 ThD,

(2% 3Cik]

(1)N. Nakagawa and S.-i. Sasa, Phys. Rev. Lett., 119, 260602 (2017)

(2)N. Nakagawa and S.-i. Sasa, J. Stat. Phys., 177, 825-888 (2019)

(3)N. Nakagawa and S.-i. Sasa, Phys. Rev. Res., 4, 033155 (2022)

(4)S.-1.Sasa, N. Nakagawa, M. Itami, and Y.Nakayama, Phys. Rev. E. 103, 062129 (2021).
(5)M. Kobayashi, N. Nakagawa and S.-i. Sasa, Phys. Rev. Lett.,130, 247102 (2023)
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12/19 11:40-12:00
TAMTHESIZ BT 5 BT HAEOBSERI BT 5 50 T8 7T
(REERS REERAERAR) N H WA, ZH B

[Ixtwic]
E TR ORE T v 2 DRE(LICITER R LA w O — DN EZE TH 5, Brule(l)

AT OXy U — 7 HERICESE |\ FIRIA TIXBVMRELREL & IS T DRI HRIE AR
(stress thermal rule)#ﬁki‘ﬁ"é EIRE LT, ZOBRMEN O AW BT 5 &0 iR
T AWRNEE S M OBYREMSREN DT 2 L FRIESNS, LLRnG, EAMRHE

b D 9 7230 VH R OBV EARE O BRI IR TH Y, v I 2 b— 3 VT DT
WFEiEd £ 0 By, &2 TK%&F%VC Iy 1B ) SE D FIETH D5 RNEMD 14(2,3) & )i
ML, EAWRESIZER 53 IR DBMREAR I DR D BV 2 G~ T,

[R & Z£]

Bk oET v E LT Kremer-Grest T /L Z28HAL 1 0 F#HET- Y OR 5
N=30,50,100,200 (2% L7z, WV F8E 7 /1 (M=100,200) D At A Wridk 55 38 57 7]
DELEARBN DT DFERDBGF AL, ZIVTFTERRER @) & EMEIC B Lz, Lo LR
% %”b‘ T T V(M =30,50) TITEA Lo Tz, FIZ, e/ &y aem T > Vvt

SR PR TEMELRE & oy B A D[R k—n‘?ﬁxfa'g]%ﬁﬁki‘fé T, K1
_Tﬁij 2. BT FHORSICE ST T 208, BEITRWATHIC O HKALT 5
FERNEON, RV 8T T LD stress-thermal rule DY T 5 2 E RN hotz, T
FERNSIT, PHAHVOA TN stress-thermal rule DFYALIZEET 2 LHEHI SN D,

0.015 0031
N 00101 ;/" . 0.02+ . };/,
ZE "/ i& 0.01+ 7'/’,
© R = Ny=30 ¥ ' ' 2 = Ny=30
0.005+ y’ » e Ny=50 ﬁ' » e Ny=50
4." v Ny=100 0.001 *"—; v Ny=100
r Np = 200 Ny = 200
0.000 % % —0.01 % % %
0.00 0.02 0.04 0.00 0.02 0.04
QO - sz QO - sz

1 BT v Vv @ LIt T DBUR(LEX) & 4y F-Hlm & BV ERE x ORERGEXD, T
1 & ST DM S DITRNDN B D R, TFE ST 0 234 < & DITFRAL TR THUS L7,

[ZZ3CHR]
(1) B. H. A. A. Van Den Brule, Rheologica Acta 28, 257 (1989)
(2) F. Miiller-Plathe, Physical Review E 59, 4894 (1999)

(3) F. Miiller-Plathe, The Journal of chemical physics 106, 6082 (1997)
(4) D. C. Venerus, et al., Phys. Rev. Lett. 93, 098301 (2004).
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12/19 13:10-13:30
RFLES T DX 7 VKRBT HELA « MEAEEOCE

(LB RET) &M #H. BB WK
(Z2BF - £il3 C) FiM A
XAREE
BIUBIC]  —Ric, AOFHERRI
EOHERRIEA T 55~ F v 7 il % > %

RS AEINT S L B OEE b bk P

_ . . e B 1 AWESTO Ch s EICHB T B
= M 70 el i & — L A3 3 E Z EDNH = . .
ORI E = PRI B SR i, GRkFLG T, WINRLG

HITWD (BRI 1. —5. a2 VAT b T ARINANEEE 1wt %, FIINETE 6.0V,

U 7 (Ch)R TR S 0 BRI e R iy JAHk%:160Hz)
CER L EE 2 AT 508, ZhOEX FTOZEIMIEHETH Y . £ L DI
DOREIZE L TRIE 70BN 72 SILTVRN2,3], ABFE T, FERS L OEERE
J7MEDNIED Ch #idh Z W THARR O 2 FR U, 28 E S 2 FUn LTz, & Ofs A,
FEE O JEIEECHZ 3BT Ch ik dh DI E N 22 2 aiE T 288l sz (K1)

[(RRLBL] Chikdhix, RAEMKEFETH D E8(Merck #1123 7 /LRI S811(Merck
1) A& 0.5~2wt.%fREIRINT 2 2 & TER L7z, Z Ok 2 kiRt oo PF656(Omnova £1)(253
BxE, mEAMOEZE LY NS vy TFE/UCHAT S Z & THIFEROTHEZ/ER L7,
INERABEMEEEZ O TEIZE L7 24, ChiRmIZB W THAIMIZ A b5, B 72
BCRAEREAFEBL LTz, 2 2T /L OFEMRIZTEE 72 7 7124 10~1000Hz F2E 0D IEFX I AL B
S HUNT 2 & LIS X O RO DS — TN s+ 2 B0 B S vz,

Z DAGTRRH SR O 2 iR~ < |

AUBHZHOE AR 2 o S OB A
MR & o T O B 5 A T L > >
72 [3]e HLAE ABRIMEE A VTR AT
TR T HESMERE LT E 2
A K 2 1RT KD ICZERBNHE—ER
T POIE R RIREGAFEBL L T L L4
L2 LI LTz, MIER SR 2 B 1 \
FRRINCREITL R E =50 BEZE g oang, mmsommiEie, 1B
1. 45 JORFRHCBE LTI ISI oyt & B b 00, FEEMRICSEMSE & 7T
LTHY . £ OBEHEF L OMAIREHIE (RRHEASRE T, BEIFIRR:3 #0. & 7 VAR
BT 5 2 L 1EIE - Feh s E0.5wt%, FIINFEE8.0V, J&E4:100Hz)
ZEPHI LT, ZoRERIE, BSOS I — B L 7ot v — L N B S du, Bl Y
E—IRE RO TEMAGRET D, LWV OHIBETRL TWVD, FMIIRRTERD,

[2% 3C#R] [1] P. G. de Gennes and J. Prost, The Physics of Liquid Crystals (Clarendon Press, Oxford,
U.K., 1993) 2nd ed. [2] O. A. Skaldin, O. S. Tarasov, Yu. |. Timirov and E. R. Basyrova, J. Exp. Theor.
Phys. 126, 255 (2018) [3] J. Yoshioka and K. Fukao, J. Phys. Soc. Jpn. 89, 094401 (2020)
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12/19 13:30-13:50

FHLWTAITY ZAAZRAWE XBEIICEAFINFa—Ey 7HRED
BREEABE DAEHA

CRFRIR, 2HPKR, R R) MERE 1, IUARA 2, HKE—3 FEHE—R?2

[Ixtwic]
BT, BEREO— NIL, EFHEEIBT 2 IER i saFH O R 82 FIH U 725 s P HINLFE1E oo
TNAY RALEHELT2(1,2), DIVbIUIZ OJEE ORI 27 OMEEIZER S 2T L
X VEHD D728 D AEE & FF> BABH(14) (1,2-bis(4'-14-alkoxybenzoyl)hydrazine) 73 11 & -
TIRENDF T NARF 2 —Ey ZHOKEK X BETTT —Z@IZ#H L, ZOf%E., Zi
FCICRESNTWEET /L EIIRE < HB7p 5 Z2MIBE12, 3D EEERIE N 52N e 5 72(4),

[FER L EE]

O TIRZEMEENIM3mE E 2 5N TW- BABHADWER T 5F 22— v 74T, ©bH
ICAEER ORI NEE R T2 720 T L ThD Z EVHIIA LT, FRmDT7 U7 T AHm3
L7220 R X BREHT CIE—HOEM TRV EHTRENERICER D, T DO L 1TFE%E
Mg & i zE g 2 KERTE T2 73 A A(Q)EHWT, (MMAEILEIT-72, ZOfE, X
1 OZERFEI2 3ORENG LI, BTEEORW 2 7 EEFIKIX =00 6725 Z 5D >x
v MU= EEEER L, Fv b bR Y—TlInoh EFEHEND T ODF TRy U —
T o TWAZ ENRALMNERST2, 2D noh X v MIAWIIHEVIAFN THEEL TN
DN, FLXZ VT 4 —%2FOldX I LFa—E v JHERTHEX IV ERS T, &
DOREEIL, TOVFNVEHOE 23872 5 BABH(12)X° BABH(20)7c E CHIZE SNV v A A
FHE (Z2fiBEla3d) \ICH LML LTS, L L, Yy A uA FETIE bR e P —7 srs
LDy NINOIFET D0, —HIIM G OB THDH, ZD72d—20D srs F v MIF
TFINTHDLN, DD srs DEVIAEND ¥ A A
FTIET XTI 0E7o TS, £V v A 7 A RHETIE
3 Ayl %EAE LT 10 BEREEED A EZELDITR L, F
TNFa—E v ZMATIE, 10 BERICNZ 6 BBREED
o,

=N
(1) Oka, Acta Cryst., A78, 430 (2022).
(2) Oka, Acta Cryst., A79, 51 (2023).

(3) Ozawa et al., J. Phys. Chem. B, 112 (39), 12179~ 1. BABH(14) 3%+ 5 % 5 1
12181 (2008). Fa—Uy /HOBEBTFEEN, &

B2 EE ) L \AE it —
(4) Oka, Yamamura, Kutsumizu & Saito, Soft Matter, i?}' EOFRNEBRO 72 Fm LT
19, 1194 (2023). ’
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12/19 13:50-14:10

MBEER~YT 4 v 7 BBIIBIT S
REBET BV v R A — D MELE

EMENRAIZERE FEWZN, ANEL, EEBA, RPIES

[t oiz]

AR~ T 4 v 7S (Ferroelectric nematic liquid crystal, FNLC) 1%, %A L 7 ZnlZ>
WT n &—niXEMTIEARWEESENS, B ORYT 1 v 7 iRih & 13872 DS 1Bl
TR TS FREEOIEFREN S AT TV D EERENTWDY, Nz T, ENLC 134y
OB E, FEHEREOHMABEERICEY, L7 NTEEE IR S 2 k1 5
EREIN TS, ZblE, WEEEMEEE W TBIEE SN 5 B0 LR Y A4 A MO
BENOEBLENEXHINTWHAES, L, a7 o 72 X—4BEIC AN
TR ORRNE S B R A ST 5 BRERE T VTN S AL TR,

bk OFRE Z AEMNC IR T D 72, Fx X FNLC 23R 9 MR m 2 7] C& 28 7= 72 2
MMETNVERET D, BEHEBOZYMEE RT LT, BVIAAZALERTY 7Y A WY —ik
WEBEL, RE7 W) v F XX — DB L ERIICEHET 2 2 & ICHI) LD Tk
Wb,

(R L B£]

Fex ik, EORETICHE SN TV D ERFBEROLEE 2, FNLC OStmbdmiZisu Tk
TRV TRV X—=RDIENTHD E VIR AL Tz, ZORMAE RIS, U RAy
FREMZBITLH LW FRAET VERREL, FiEnb V728 % FNLC OffEsy
BCIARE S 2 TR LT (Fig.l(@) . ZOETFADOZYEZRTHAMT, 72— F—
A EHENC L 55217 > 72, Fig lb)ORIERERIL, Figl@IZHhonbd koic, Hiesr e
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(1) Xi Chen, et al. Proc. Natl. Acad. Sci. U. S. A., 117, 14021-14031 (2020). (2) Xi Chen, et al. Proc. Natl. Acad. Sci. U. S. A., 118 (22) 2104092118
(2021). (3) Jeong-Seon Yu, et al. Soft Matter, 13, 22892456 (2023). (4) Norihiko Tanaka, et al. Jpn. J. Appl. Phys., 44, 587 (2005).(5) Caimi, F. et
al. Soft Matter 17, 8130-8139 (2021). (6) Satoshi Okutani, et al. Mol. Cryst. Liq. Cryst., 329(1), 269-281 (1999).
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E328eED FTHhHI &%, IR, e ICBA L TR L TE /2. BERRWL I & IS, B3
HREZFT0AMAE (B, 5. ) ICHETETIVY—LR VML RAERULLWO
HA4X(30-150nm) THRICERDS T, VI 7 TA<HREMEEYIRITIRAICE
WMYAFhBIED DD o7/, SIS, TIVYYV—LEBBRAICOMILZMEICIT. /Y
V—LDE LI BESRS ORLREET 29 F/9— (Bi-FFREA 77 >, Bl
CEMIP) *H3 %R, " BEES 2FALTREGEBE~NDH LI AMKREE
THOVY—LIRBBRAOREDOHEMAEICEENICRYVATH, ThThICBWT BB
RICERB LY TWEOBRICTES T3 L2 RELTOMBARIAL TE A FXERTIIR
BISBLDBRET>TVWABLIAUNADERICEWT, TIVY—LERWRI1AT—H—
DHRESLCIIVY—LENUEEBSHERNBBRORECETRFICELS AR
IKOWTHEA LN S,

(2% 3CHR]

(1) Hoshino A, et al., Nature, 527, 7578, 329-35 (2015)

(2) Rodrigues G, Hoshino A, et al., Nature Cell Biology, 21, 11, 1403-1412 (2019)
(3) Hoshino A, et al., Cell, 182, 4, 1044-1061 (2020)
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(1) T.Yamamoto & H. Schiessel, Biophys. ., 121, 2742-2750 (2022).
(2) T.Yamamoto, K. Kinoshita, & T. Hirano, Biophys. J., 122, 3869-3881 (2023)
(3) K. Shintomi & H. Hirano, Nat. Comms., 12, 2917 (2021).
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[FER L EE]

FEBRIT, ~A 7 B PIC_Y IV EFEEL, VY VR TIC R HBOENS 2 Z LS
770 ZRSIEERIL. BRSBTS E/ 2 L AT B — L ORAR E L, B & EEFHE A
OyBfE A RIS IREE Lz, inRiE, Bk X ORI ONEAIREASZ 1 5 v T A b LA
IVVREEIZERE LTz, FHBAMERIC K 28RO/ R, WENC XV FRSHEE R A A B 7 VR
ERERT AT RBEINS, HEhoa L 2T — L BEBLEEL L. NAL U OEEIRER
DEALT B ENyhotz, Fio, ez bSEb &, EBTDH AL URREEL, ARTA
TIROBHGRE =~ LT 5 Z AR L], MOBEROREEA L TVICLIA L
ADEIZED . ZORREINARY —URNEREINT-EEZOND, 5T, FEGHTO KA
A VR OB, BEFEIC X 2 EREEROFHLR ERETEIT o7,

[5ECEk]
(1) T. Hamada et al., Soft Matter, 18, 9069-9075 (2022).
(2) N. Wongsirojkul, et al., Langmuir, 36, 2937-2945 (2020).
(3) Y. Suzuki, et al., Langmuir, 33, 2671-2676 (2017).
(4) N. Shimokawa, et al., Life, 13, 1105 (2023).
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(1) S. Bono, R, Takahashi, and S. Konishi, Physical Review Applied, 16, 054044 (2023)
(2) S. Bono and S. Konishi, Scientific Reports, 13, 9428 (2023)
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L ERET D,

[ 3R]

(1) R. Jackson. Locally averaged equations of motion for a mixture of identical spherical
particles and a newtonian fluid. Chem. Eng. Sci., 52(15):2457-2469, 1997.

(2) P. R. Nott, E. Guazzelli, and O. Pouliquen. The suspension balance model
revisited. Physics of Fluids, 23(4):043304, 04 2011.
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[Z2E 3R]

[1] M. Otsuki and H. Hayakawa, Phys. Rev. E 90, 042202 (2014).
[2] B. P. Tighe, Phys. Rev. Lett. 107, 158303 (2011).
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Deep neural networks reveal spatial correlation between structures
and dynamics in supercooled liquids

GRRMX !, SHEPH 2, 4KES3)

Min Liu!, Norihiro Oyama?, Takeshi Kawasaki 3, Hideyuki Mizuno?!

As the temperature is lowered, supercooled liquids show a tiny variation in structures
while a drastic slowdown in dynamics. Remarkably, the dynamics also become
heterogeneous. This contrast has engaged many scientists to characterize amorphous
structures and reveal their spatial correlation with heterogeneous dynamics. So far,
several structural indicators have been proposed depending on each specific system!2.
However, it is still demanded to seek a universal method for all amorphous systems. To
tackle this issue, we focus on deep neural networks.

In the present work, we performed molecular dynamics simulations on the modified
Kob-Andersen model in two dimensions. We constructed a convolutional neural network
(CNN) by inputting abundant liquid configurations at Tr.= 0.8 and glass configurations at
Te = 0.05, which can be distinguished by this CNN3!. Then we study the temperature
regime between TL = 0.8 and glass transition point T¢" = 0.37, and measure the spatial
distribution of the Gradient-weighted Class Activation Mapping (Grad CAM) scores I'c at
each T. A larger (smaller) I'¢ indicates more solid-like (liquid-like) structures.

The spatial distribution of 1-I'c on the left panels
of Fig. 1 exhibits obvious structural heterogeneities
at three temperatures. The right panels display the
distribution of dynamical propensity U, and large
(small) U indicates the mobile (immobile) part. We
can observe that the liquid-like (solid-like) part
correlates with the mobile (immobile) part. This
result demonstrates that our method works well to

characterize the structure in supercooled liquids. Fig. 1 Spatial distribution of Grad-CAM
scores 1-I'g, Voronoi volume Y and
dynamical propensity U. All quantities
Voronoi volume Y in the middle panels indicates are normalized to [0,1].

Also, the clear correlation between 1-T'¢ and

that CNN picks up Voronoi volume for the present Kob-Andersen model. We would
emphasize that CNN can automatically pick up the appropriate structure indicator
depending on the system. Thus, our approach could be a universal structural analysis
method for any glassy system, which should be further validated in the future.
[References]

(1) Hirata A, Kang LJ, Fujita T, Klumov B, et al. Science 341:376-9 (2013).

(2) Tong H, Tanaka H. Nat. Commun. 10:5596 (2019).

(3) Oyama N, Koyama S and Kawasaki T. Front. Phys. 10:1007861 (2023).
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Granular Rheology Affected by Fluid Phase

(UTokyo) Chengrui Chang, (UTokyo) Tetsuo Yamaguchi

[Introduction]

Systems consisting of solid particles and a fluid phase are common in nature, such as debris
flows, landslides, faults, river deltas, and partially molten magmas. In these settings, the
interstitial fluid can either partially or completely immerse particles and largely affect the
dynamical behavior of particles'?. In this study, we conducted rheological measurements for

a two-phase granular system in a double-cylinder geometry?.

[Results and Discussion]

We used spherical glass beads as the solid phase and silicone oil as the fluid phase and varied
the volume fraction of silicone oil from 0 to 50%. The torque (i.e., shear stress) was measured
at a constant rotation rate and shear zone thickness was captured from the bottom using time-
lapsed images. Consequently, we found an abnormal volume fraction dependence on the
rheological behavior. As shown in Figure 1a, the average shear stress exhibits two maxima at
small and intermediate volume fractions of silicone oil. Similarly, the stress drop during stick-
slip shows two maxima at small and intermediate volume fractions of silicone oil. We infer
that this volume fraction dependence is related to the aggregation structure (Figure 1b) and

shear localization behavior.

a b

Figure 1. (a) Average torque against the volume fraction of silicone oil.

(b) Aggregation of particles with different volume fraction of silicone oil.

[References]
(1) Higashi, N, Sumita, 1 (2009). J. Geophys. Res: Solid Earth. 114(B4).
(2) Ladd, CR, Reber, JE (2020). J. Geophys. Res: Solid Earth. 125(8).

(3) Chang, C, Ohno, K, Yamaguchi, T, in preparation.
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Jamming of compressible granular materials

GEm K% HZEEHWHEZF) Poincloux Samuel, Takeuchi Kazumasa

[Introduction]

Highly compressible media such as porous soils (1) and snow (2) can undergo sudden and
catastrophic flowing instabilities under shear. To investigate the potential role of large
compressibility in the development of instabilities, we explore experimentally the
mechanical response of an assembly of ring-shaped grains. The rings can rearrange like
grains in the sand, but also sustain massive elastic compression like a typical sponge. This
assembly of rings then plays the role of a model hybrid material, at the border between
porous and granular media.

[Results and Discussion]

We impose multiple oscillatory shear cycles to a 2D assembly of compressible rings and
record their position and shape, together with the global shear and compressive forces.
While the irreversible displacement between each cycle (Fig. 1a) indicates an effective flow
of the material, we must distinguish the intrinsic, or shape, deformation of the rings (Fig.
1b) and the structural deformation of the assembly (Fig. 1c).

Varying systematically the shear amplitude and density of the assembly, we highlight a
progressive transition between two distinct phases: a “fluid” one, characterized by a high
loss/storage modulus ratio and important irreversible displacements, and a “solid” one
with a low loss/storage modulus ratio and close to none irreversible displacements. We
show that the fluid phase consists of a binary mixture of crystalized and melted regions,
while the solid one is a jammed amorphous phase. The transition then distinguishes a
shift in how shear is accommodated by the assembly: via structural deformation in the

fluid phase, and shape deformations in the solid one.

Figure 1: Irreversible displacement of the rings after one shear cycle. Intrinsic (b,
eccentricity) and structural (c, hexagonal order) deformation of the rings. The

rings are colored by their deformation values, ranging from 0 (not deformed) to 1.

[References]
(1) Shahin, Ghassan, et al. Int. J. Rock Mech. Min. 121 (2019): 104039.
(2) Barraclough, Thomas W., et al. Nat. Phys. 13 (2017): 272-275.
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Concentration-driven phase transition and self-assembly in drying
blood droplets
Anusuya Pal
The University of Tokyo
[Introduction]
When a colloidal droplet is deposited on the solid substrate, it gets pinned to the substrate. As
the drying progresses, the liquid starts leaving the system, initiating different convective flows.
For instance, the dominating outward capillary flow in the droplet promotes the transport of
constituent colloidal particles near the droplet's periphery, leading to the famous “coffee-ring”
effect [1]. Another flow, often called Marangoni flow, is caused due to surface tension or
temperature gradients. The competition between these flows is typically observed in these bio-
relevant drying droplets [1]. In addition, bio-colloidal systems exhibit a variety of structural
and functional complexity owing to their ability to interact amongst different components into
self-assembled structures. Despite these significant fundamental insights on understanding
pattern formation, it is not clear how the alteration of compositions in the human blood is
related to the morphological drying patterns, which are intended to be inspected in our study.
[Results and Discussion]
This study presents experimental confirmations that reveal an interesting sharp phase
transition during the drying process and in the dried droplet as a function of the initial
concentrations ranging from 100% (whole blood) to 12.5% (diluted concentrations). This diluted
blood has a ~10% reduction in its components (such as RBCs, WBCs, and platelets). An
additional complementary contact angle
measurement exhibits a monotonic decrease
with a peak as a function of drying. This peak is
related to a change in visco-elasticity that
decreases with dilution and disappears at the
dilution concentration for the observed phase
transition equivalent to 62% (v/v). This unique
behavior is commensurate with the optical image statistics and morphological analysis, and it
is driven by the decrease in the interactions between various components within this bio-
colloid. Finally, the physical interpretation of different phases during the drying process is
established for the whole blood (see Figure) and the different diluted blood samples. Therefore,
this study provides us with a clue to the formation of complex hierarchical structures in a
multi-component droplet driven via evaporative drying [2].

[References]

(1) Pal A, et al. Drying of bio-colloidal sessile droplets: Advances, applications, and
perspectives. Advances in Colloid and Interface Science, 2023, 314, 102870.

(2) Pal A, et al. Concentration-driven phase transition and self-assembly in drying droplets
of diluting whole blood. Scientific Reports, 2020, 10(1), pp.1-12.
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(LB X% BMPEMyEFR) W) BE
[iIZC®iz]
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R8N Z LBBEMICREND R L, BVEERE CIIEE LARWRERDREBOSEE L
ZOREFER ShTWal2l, XRlick s &, 2 KITORKSEHEBIT 2+1 KIT directed
percolation (DP) ¥iEM:IZE L. #difE TiX hyperuniformity 2>, —F5 Z DEIMRES
AT I RTFEMOV DV EHZIT, SR FRBICE CEEEREBEZE L, BRASME
THERRIBHAEVZRT, T TERLAEIFELCETA T I 7 RHED 1 IR TAER #H5E
Ralb—VvarvREoTHHEEBZEX THAN, TOBRMIAFTI7 A 2# LA
(KR L BE]
ETRRBIT VH LREBNLEFRBALBEMLILBEOF A F I 7 RO T, BKFD
BEEZEHNIT TN, TOBRLERFTDHIFIAT I AT, WO FLERYBZH S
BRICOLBRTFAEIENT DD, BERVBHHRTOFEIE% activity f(t) & L TR,
fOB+T/NESREICEZET 2RMAEZERARR L L TR, ZOKR, RTEPERKD
FRRR Tl 2 HIRE E CREFMRESHEH L CTEEEMNTIXf OPERICEE Y (TRA), &
b IZH#E R T2 hyperuniformity BB CREBEORBBRFREN D Z & Bbho7z (TR
) —F. [ & FRRICEBE COMBREBEZIHREBL LTERM LS b RRICH HBE
TOPRKFHOREBBR R O, §iF LBEOFE TIXER 2T X o TERARBLIH
HATE D Z LR bhole, BETIIHRRHEREBRFICOVWTHLHELIBRT D, ZOHERIT
HHE FBEEK (FERKY) L oXREFRICESL,

[ Cik]
[1] L. Galliano, M. E. Cates, and L. Berthier, Phys. Rev. Lett. 131, 047101 (2023)

[2] H. Tkeda, arXiv:2309.03155
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12/20 13:10-13:30
FEEATRIZE T D Hyperuniformity & £ FEEERRF OB RIS
(FERKRE DE) K4 HmH B

[IZT®IiZ]
T, IV B FE DR 4 72508 T, Hyperuniformity & FEISNABERBERZED
TW3[1], Hyperuniformity & X, SROBEDOKBA 2 5 X2, F.OBRBREENOFE
SNBEVH, BP/MEL BB EZEKRT S, Hyperuniformity X, AR 77T
A4 T=E =R, V¥ IV ITBEBRAEFEOREK, A - RAIHEBREEO A FR, B
PRIF SN D IR FRE. BRx RIFEERTHRESLTWVS,

ZE T, FEFHRD Hyperuniformity X, FIZEROCEMEI I 2 —a ko> TH
REINTE, —F5 T, Hyperuniformity OEREIEMREIL, REXBRLTHD, BKiZ.
ED X 57D & T, Hyperuniformity 23FiILD DHNZOWNTO—RKH) « B 725
L Vo b D, EELAZMON TR, BIENEETHIBEHD 1 21k, FERLEIZ
R7py | FEPERTIE, ZERERI BHOBRABRFETHIMANFELERATDI N TE
BNWEWI RIZH D, DK S REERMEL AR T 2% OFEO 1 ik, MEEMAHEEIC
BIF2AP U THEBEO XS, BREOKFELHH LA RZIRY FVWDBES R I =<K
BHeBEXBZ THD,

[EREEZE]

AR TIE, X DBERZERTH D, MEARIZORBNE—KRITDODERFZEHAWT, ¥
E#RIZIB T D Hyperuniformity OB %4T 5 [2], £ 9°. BEIC Hyperuniformity 23%&#
BLERBREINTWBE, XTNART 7T 4 T F—, BLBRETDHEFEEROBEIT
X, TRBICHET B ARERIT, #ENIZ Hyperuniformity FHETE 5 Z & &2RT[1],
%72, Tjhung & Berthier HiZ X > T, MEOKEMLEZHATIZDICEAINE, K&
SVBRFEIEILT ARTRTH, BITORER. Hyperuniformity B3F&N D Z LA LM
2>7[8l, Thbd 8 >DDFHRTERNSD Hyperuniformity 1%, BREN /1 Z D H DO MREF- TV B RF
Z=[E]8972 Hyperuniformity & W EZEOERIZ L > T EBZENDZ L 2EBRT Do

L Z AT, Mermin-Wagner DEBIZ LD &, —IRTDOIFHER TIIBRERFRIRILT,
HoT, LAREER - BEECOLHFIIMRAEOL S TIBELTLES 4], —F T,
Hyperuniformity 3% 2 FEFER T, ILRBIIHI SN T, ZO/BE., —RITETH-T
LbREBORERFNRERND[2], BETIX. 20X D RIERTRIZEIT 2R EMEKFIZS
B DIODFELORFICOVTHREREIT .

[25 3R]

(1) S. Torquato, Physics Reports, 745, 1-195 (2018)

(2) H. Ikeda, arXiv:2309.03155

(3) E. Tjhung and L. Berthier, Phys. Rev. E 96, 050601(R) (2017)
(4) N. D. Mermin and H. Wagner, Phys. Rev. Lett. 17, 1133 (1966).
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12/20 13:30-13:50

ZRICAA TNT 7T 4 THRERICE T B REBERF
@GEERY) BEBK, JINESE, ZkHIE

[T ®Ic]

TGP T R EEE AR 3 2 R T, AR OGN TR OB U £ 5 B
PR I LA, B2, PR o Rouks b3 A IRIRE CREESEGERF 2 > 2 &
DI N\, ZOFEHEIE Hohenberg-Mermin-Wagner (HMW)EELE L THIG LTV 5,
L L, FEFERRREIC B 7% HMW BBl oO#iE T3 <, BHEEERT? ol T T
bHBEL O X, #lziE, 77574 75 —DREMET NV TH % Vicsek €7 ILI1%, =K
TLICBWTREHORAKTZRT(1]., fiucd, WETET 7 T4 77 =TIk, »{
O0D ZXRILIEFHER TRIBET MG I Tw s (Bl ZI2]% L) |

L, Hyperuniformity & X2 ZEHE S E OIHIRER 2R 3 iz I Ef#E TLIcE
W, REREEGERR P % 7 3 RIS o R S 172 [3]. B4 13 2 OIZEIC il S 0,

%¥7: % Hyperuniformity 2R/ $IEE# R E LT, AL INT 7T 4 7<% —DEIKIREE % fif

LTV AL TNVT 7T 4 78— L%, BREES ZXIu i CoMESEE) O X 9 12,
B Z o 7 T ZITI T VT4 TR —DI FTAD—DTHD, WA TNT T T4
7<% —7T4 U % Hyperuniformity | ,m%mﬁﬁA IEWTIE, BRICEER, FERRIEH
%i@@ A 22 EVERERRE S 2 SN T B [4]. RIFATIE, ZXKILAA FVT 7T 14 7l

T%EE%I@&?%&U}WmmmmmMy®ﬁf ZLTzZznoDoBEREZRM D .

[#%ER])
BAIZZRITCAAITINVNT 7T 4 TR TORbEMAcET VEHOTEES S 2L —va v
ZiTo72, ZORER, DA TNVT 7T 4 THERTIE, SRR TH o THEEEEERRF 3

HIRT 2 2 &R Nz, 6108, FURIRAE & [H— D IEECCRAT T 5 41 % Hyperuniformity
bR I N, 7, Hlw m&@M%EmL,:Amﬁ47w77747mm oy SRy 5]
MR E BT 5. 2 DEbTIC HERIIC b AR DLE L CTHRIEETE DL 2 L
20, IS5 ICEEFIEORER L @%iﬁﬁﬁ—i&%ﬁ%

[ 3R]
[1] T. Vicsek et al., Phys. Rev. Lett 75, 1226 (1995)
[2] H. Nakano et al., Phys. Rev. Lett 126, 160604 (2021)
[3] L. Galliano ef al., Phys. Rev. Lett 131, 047101 (2023)
[4] Y. Kuroda and K. Miyazaki, arXiv:2305.06298 (J. Stat. Mech., in press)
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12/20 13:50-14:10
A EBRET 5 MO EMIR S D EL

GRR#E L) BILFER, /NEAHE, M EmE

[iZT®IiZ]
HEMMPOEM~OBITESZ 25 5 2T, MFICHE L TBE SN D BEM2EERD A
= A LOHRIIARFRTHDHD), LIEB-T HEMZEDOLD] THHODOKM2ERT D
2L, 2B 2 DOV AT LAOFEENZOWT, F O A e 6 ONTFIE A 2 8 A g7
HIENEETHD, TNOIINER, YT NT 7T 4T~ X—OW5E L LTI TS
ZEMENoT, I TAMZETIE, FEEMI AT LAOF L LTCHOBRET A AE, A
VAT LAOFELTT RT e AT OEEEZRY HIF, EROBIEZIICD, EEHT — X Ofif
Bri BHEET L B 2@ L CHEDENNLEMD LS NS Uz T 5,
[FER L ZE]
FERTIL, B U FARBRT T (ES) LT 7 0 L DIRETEDNS 72 5 TG O ARG L R 225 2
RS BEA A U HEREIE RO KT 2 OVkREE T N U T A(SDS) KA I T35 Ehk(2) &
TV, ZOEENZBE LT, — HFOBEEMIAEYOT b7 b A FI1E, 2 IRTT OG5 E

(P Uik, ERBIMEE TR L, B0 EHom» s, 20
LI, EOERITIE T AR 42 EEEBR Y

DRI 7 ER S F — L B R LI LT, 7 R T b R :

FIIE AR % T o 7 MCB X DR OVBE S s, "
2. EEORERS O F L X —A I X, R —E ~

Volume (uL)

DEFHT XL F—DFEDLY TP HE, Gauss AMITITN—
7T T e ATIHEAR Z L 1Z Maxwell-Boltzmann 55Afi ———— _§
BT 5 ARSI 7R AT S B T T
3. FEMIBIHE BRI & L THOIARKIL R B TN
Lyapunov spectrum OHEEN D, & bICHAES BRI O R TH Y 26, Wi e T
FZEAFTENENOEICEIT D6 TDORIENERD Z & DRE I lc, ALFRS
(2 Ko THERF S D R iR 135 D58 2 58 < 52 2 i Tl 7 A A8 B 3540 RIIC
BOLNTZN, T hTEAFTTIE A XD WTERITT I A R)DEBEN LR TH -7z,
& 512, Langevin BRI LDV I 2 b—3 g Tk, WEOEB XA L BT
DIZX LT, 7 M7 B AT ORTEH TR F—DFT N R e O TRIL ORAN &
Sl ZOX T, WERIRIED A B EEIZIS U CHIL D EB OB, EmD LSS EW
AT O RATARENENWZDIEA D, BRIE, 29 LIEEMY AT LAOMRNRE5D
FE ., RERORMEE D IO T higim L2,
(2% 3R]
(1) Martin M. Hanczyc, et al: Fatty Acid Chemistry at the Oil-Water Interface: Self-Propelled Oil

Droplets. J.Am. Chem. Soc. 129(30): 9386-9391, 2007
(2) Tanaka, Shinpei, Yoshimi Sogabe, and Satoshi Nakata. “Spontaneous change in trajectory

patterns of a self-propelled oil droplet at the air-surfactant solution interface.” Physical Review E
91.3 (2015): 032406.
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12/20 14:20-14:40
IRIMMERE T VD IEPEIERE D KT 5 AT NVIENT

(BRETL) UA P, #ED HE

[ixC®ic])

RIMERPE T B A HIEE S <23, ZAUT D T OEGEBIOIE), A 4 2R 712 X 2 hedhilas
7 8L IEEEERICODERT 2 Z ENmENTWD, IR EEO N Z WD & LT,
ARIMERIEDIE M 2235 5 X2 BT 2 FEIT N ETICHIBEINTE 2, —J7, FRILERN
SEERREBIC B D & X . RIMEKEZ XET ART o vy L DIERVBIFER S XD 7 — ) = 2~y
MUZEENDZ &%, BxTBEICHER L TS 2, 2 CAIE TR, A AR 25T
ARIMERIE A2 BB E T B L, FEMHE S T DAY Mo baRIMERO M E 2 &3 5.,
[#EFR & ZE]

AMIED T I 2 b— 3 TEIREING Foot (0) ET 7T 4 7 7] Faee(t) O FEFED J7 % R
MERMEIZEIN U7z, IRENING L A HfE S5 K 9 72 7] Fogo(t) = Aexe cosRmft) T, DAL
77 (X = 0) 121 Faye(8) 457 (x < 0) (2L —Foyt () DN EHIT D Z & CTHEA M S E D, —
e Faet ) 1A F R T O@EERT Y b LTI HERZRLTETMELTE B D
T, AT VRS THEBH L TCNWDEEZDHR, KEIB—EDNNEOIER G RNAEHRT 5,
D RO NIMER LTOIRIE T, x fili G OEME 1R R, & BPEEzE M CHIE LT,

B 1IZEEERER, 07—V =AY ML ERT, X1 () TIXRENEK f = 1 Hz ORENIMNE
ZEINMLTEY, BEOKFHNZ2EZTHIELTWS, WTFHOBEATHL T RLX—1EE
B~ HOE LTV A28, R, = 0.3nm OFERE DR THIE LTz & X ofut BRI, B3k
N BKREL RBIZONEEFRANCS 7 R LTW5A, EF A0 EITEBREORMEREED 7~
Fo ) — ROMEBIZHIG L TWD T2, AT "MUINGT 7 F v ) — RO A #ETX 5
LEZLND, . K1O)TIE, 77T 4 7 hRHDBED ALY bV ZEHRIREED A~
7 RVEHELTWS, 77T 4 TN TWAESIHEERETTT b= 5, £+
DTN — NG RA~ERT D, T 7T 4 7T HERT VY o ildmiE s LTE 72D, 44
VIR T DNEET DM OBRHEEZ A7 AL HiE TE L EEZ NS,

X 1: x#hFm OB ERR, O7— VU T 27 b, (a) RIMERIEZ i S5 1 Hz O
NN Foge 7 x S5 TENCEHIIN L7258, BERIFEN 12X » T2 X —0#uk EIRAZE D
%o (0) T I T 4 7 J) Faee DRI TIZEF L TV DA, IKERMTTZ h—NRLN5,
[2E k]

(1) H. Turlier et al, Nat. Phys. 12, 513-519 (2016).

(2) T.Yamamoto and H. Watanabe, arXiv:2307.14029 [cond-mat.soft] (2023).
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12/20 14:40-15:00
BRTOT 7T 4 TXRTT 4 v 7 MR OB L KM A F 2 7 A
GULKSERERMER TR AT 8, WE S

[IxT®iz]

TIT AT AT 4 7L, BNE- TR URBREBIRO X O IR ER NIRRT 4 v Y
B2, o FORMFAICENGZ/EY HIMEE L TEREZED TWD, Z OB
EEOVHTANLR (77T 47 ARV R) XD RITMESIZOICRLZE LR, LT
RIZBNWTILT 7 7 4 TELRE T~ T, ZHEHd 5 h5iEE UTHER & DERS, A ~0
PACIAD IR EDRRESNTND, B2 5 L, BERICBWTEIL—= 7 REE, KM
T2 ED L RFEDIRVREEN FEBL SN D, — 5, EIHEIINT X 2K aLBLm Ol f# o T RE
PEHREENTW5, Bl iE, BNEIXESOHEINC X v &S &Pt mIchmd 5 & v
S EBRERNHMEEINTWD, 72, BRTICBITD 3RIET VT 4 TR~ T 4 v 7 KD
BEFHFEICE Y, MOVESEZENT 5 Z L T7 277 4 7ERIT AR B ICiEg 45 2 &
LWE SN TND, £ T, AFRTIEES FICBT D 2RIET VT 47X~ T 4 v 7 kb
DEAEFHFEEITV, BEBICE D £ TOREM AR 2SR & — 2 BRI LT,

[KR & EBE]
AMRTIE, T2 T4 72T 4 v 7D
M & R E A T3 7 AT EEZ Y T, 22
H— U E RO 1], BUERH R ORER, SR
FEERELTHETT VT 4 7EK, L—=\
ZREE, —HEEARBEDNEIZ 3 S REEN H BT
HZlER LI, MNORE B AGMEITL—=2
TIRREBIZB W TR KR E 72D Z B otz £z,
RIS fEstEi Lz 2 A, L—= 2 REBICE
WTIET 4 LI ¥ —DZEMRZ — X EKE T L
SHEBPTE D ENy o=, 77T 4 7EITE
L—=r 7RO MREEICIB W T 2 DOfREE
WOWA 7 VBRRET D), Zhixr—r N
I VT REEEDT-DIZV— ST VT 47
ILIMIRRBICER TA -0 EZBND, ZOER
[>T, L— U WNERT 2 O KKa~27 8 EIRHZ AR LA 2 TR 5. 2 h b R 3R
X, B FICBIT D L —=0 ZTRENEBEERIZEB T A ZNEEHMICR D Z L 2R LTV,

X : L—= U IRENT 7T 4 TELE
~ER LB O Y, 0: B LT
V72 —D7p3 o, BA(ER) - +1/2
(-1/2) X,

EZPCN|
[1] Y. Kinoshita and N. Uchida, Phys. Rev. £108, 014605 (2023)
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12/20 15:00-15:20
EFETEZDNA DAV« JFa ¥ a—)VEBIZ L 25 B ERREOES)H|HE
(BREFEXRL, RK2) HAREK L, ERHEE? HAERE?2 WBAKH?2 PIEEE?2

[1ZT®iz]
~ 7 raA=xta R L BERKR (LLF., ~7 2=k 1L, Mo 285k L
foila Ry b LTHERSNTE L, R~ 7 v I =K ER ch v | 1K
&8 O FEIE TR O TR 22 e B 22 2 Ik U 7= R /) 2512 K o CHEODERT 5, <
BT, RIEFDEET 2@y FIRAWHR CH LRV =F L7 a—n (PEQ)  TFART v
(DEX) -« /KFRZHWT, KHPEEH O~ 7 > I =i nms snz], Fxix, 2o 2
HAFAIZ DNA 23595 & DNA 1 DEX fHICER D iAE NS Z &b (2], DEX ICETe~
7 ¥ 3 =i OESh & 1745 DNA OEIEBIC L D HETE 5 LB 27,

[KR & EBE]

AAFZECld, DEX M3~ A F—H & 72 5 PEG-DEX /KIFiR %, fIEWTF v R—NIZHi L
A%, PEG BEOZERARZHITHZ LT, v~ 7 rIA=xhRic X v AT 2 DEX &
ZVERR LTz, A JVIRRED DNA Z BV IA A 21k L C Mg2+% WML DNA 2 7 0 & =
— WIRIE~ERRS S5 2 & ¢, DEX R OB E % 2 (FREHL 25 Z L2 L (K

1) o ZAuE. DNA DA o 72RRED D EEE L7 REE~IE 35 = & ¢, DEX {&iEN O BEhks
EMETTHZ b TE s, /2, K273 A4 /L DNA Ny =T « NUF 4 72
c,toff&iﬁ@%@qﬂ@iﬂm%ﬁkﬁ%éﬂé—jﬁ (X1, k) BHELE7rE2—/LDNA I~
Z I =R - TEIK DEX OB T ~EIIN CEE LT (K1, F) . FrlgkE Cix

TIFHAL L TV D L DA X DR L8, a8y L GEER T 2803 bz,
ﬁﬁ%ﬁﬁmc:iﬂ“é#iﬁ/ﬁfx DNA 553Ains, RiiEd 2 77 — M~z <45 2 & ¢, DEX K
HREIC R A LIz s| iz L B2 bivsd, 24, DNA 258 DEX ik & i3 A
ICHET 5 Z ERME SN
oo ENWZ, ZNBHET)

ERIDONRT AT E - T
W OEEF 23 A4 U 7= AT REME
Wb, FBETIE, 0%
THEZ LD ~ T v F =K
TEOEBNZHOWNTEEL S F

# LI, 1. DNA HRAE(C 77 U T Bl RA DSBS
[B%530H]

(1) Zhang, et al., 2021, Nature Commun., 12: 1673
(2) Nakatani, et al., 2018, ChemBioChem, 19: 1370
(3) Furuki, et al., arXiv:2306.07494

(4) Shono, et al., 2023, Chem. Lett., 52:794
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