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Information-theoretic aspects of steady states in isolated quantum systems
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I have mainly studied time evolution of two isolated quantum subsystems that
are created by coherently splitting a single quantum system. In particular, I have investigated the
mechanism of "entanglement prethermalization”, which occurs when the quantum entanglement between

the subsystems prevents the total system from reaching the thermal equilibrium. | have studied two
models, the interacting two harmonic oscillators and the Tomonaga-Luttinger model, and identified
the statistical-mechanical ensemble which describes the quasi-stationary state after entanglement
prethermalizaiton. The ensemble has turned out to be the generalized Gibbs ensemble, where the
nonlocal conserved quantities acting on both subsystems are taken into consideration.



B X C—19, F—-19—1, 7Z—19, CK—19 Jam)

1. WrFEBRAs SO E =

22T CRYRIE £ Tl S i 75
RIE, AN B R & B2 2 L3
k5, ZoOMWEZFMMLT, TSZETRIT
BOPf b 200 &9 FERICEEAN 22 R
(ZBE3 D EERAMT AL, MEH 17D EENEC B
T 5 HERIENE R IAT TV D, o
T, B L O BT RO R MED B D

BDEWVWHINRTEA LD EINTZ, Thbb,

W7 OAE BAEFH D3 HE 72 FE T FE 43 R Tl
XTR(H ) =hW)T YT, AR
FH AR BR 72 AT HE 53 58 TUE 50 R 728 4%
FEEIY ANTE—BILX 72T %7
LT, EFEAREN LGl & D &) Hif%
Th b, AWFFEOBRGRT, FAUIIEFRFIE T
DINT H A LOFIEINZ S 5 TR DT
%% R U7~ [E. Kaminishi, T. Mori, T. N.
Ikeda, M. Ueda, Nature Physics 11, 1050
(2015) ], Z OWFFETIE, 1 RITDDEAR—A
B REHWIZHAAER LR 2 DDFR A~
BIL, ZOHO=F ) BT Z T L2
FER. BIEET D EFIREEIC B D AHBIRI K
MO IFET T ATIE T 4 v b
HekE72WZ LR LTz, &hi, 207«
T 4 VTRBENETAER SN X
VINAY MTERTHZ EEEEIED,
T H LTIV A BT XD IR E R RE
~DFEM% entanglement prethermalization
AT, UL, ZOWETHWE
Lieb-Liniger &7 /L OHERAIE Y o\ H33E
WOl B < entanglement
prethermalization % J < fealk 3 A#Eit /15
T U T IVOREEIZITE SR o T,

2. WHED BB

KWL D B B @ H L IX, entanglement
prethermalization OIELEHA+T 52 & T
bb, £z, ZOXHITETHFNHENE
P72 5 I M 72 H R RB IS D W T O B
FERIELZLETHD,

3. WHEDIE

F 9. entanglement prethermalization Z &0
T D7D R/NRe N T LVOHEE
1To7lzy ZHUI2EDOEAEEVER T 5
FREN BT LT oTn, THAEMITHEIC
Lo TREL SR, WIS, kv FEBIZAIL
TE'TNE LT, ZhRELRT DK -
T VT AUV =TT IMTBW TR -
i 3 % % ff A L T entanglement
prethermalization H#&DMH 217> 7,

4. WFFER S
AWFIE TR LN R IOV TLL FIZHIZ
T 5,

(1) FAFIEE =T MR W T, FHAEEHN
HORWNLENEELSTDH, Vb5
B {7 T F%IT9H L, entanglement
prethermalization NEZ5Z L&/ R~L
oo Thbb, W R Z RS L
THOLNDREZ, FIRE) -2 AR |
HOHMEDOXF T AT P TN TELF
WEn b0, IRE RO E LS & EL
WARRAE &R R DARRBIZ e D T &3y
Nz,

P(x,x)

P S P S E P PP S

X 1: 2 > DOFRFAIRE)F DIEIEDRIRF 53
MBI FEER D IRe ] FE i oD = IRp ) -2
(FH), X727 oY TEER), R
RAEERLBE LI —RILX T AT
I NGER), ERPTIR R A B LT —
WAL T AT 3 v T VGR)

ZHUE, Z oD THMZR M A ET LN
entanglement prethermalization Z iR
ks Zzmd, &, ZOET IV
WCBWCRE RO Z L <Rl T 5
Wt 7 v T EBE L, Zh
W OEEY I E 723D TR
R EEBEICANT—B{EX T 2T
VYT NATH T, BEICANDRLE
EOEEZIEOTIZE, EEOREZT
WTHREENE L, 7o 7ol ®E
BROAREDN WL —Fd 5 Z & ZFEH
L7z,

FAFRE) -5 M2 BV T entanglement
prethermalization MOJFRKZEZEXFED 5
& 2 DORE) T OEFIREENE LW
LT, ZOEDIZELHIERDOTRILFE
— AR S DEEOMRN EEE IR E
ERIELTWD, 22T, 2 DOEAER
NS REND DG EEZ, ZD
DRPRRIE 2k 2 33 | DR A T~ T2,
DO E N 25 A . entanglement
prethermalization M Z - 7= DIiRHAE
ITERRICR S Fie T 5, —FH. ZORE
A A 5 L entanglement
prethremalization % DIKREITH R DR
LR, TECEERIRAR ) ~ & f8Fn
TBZENDhoTe, THIEE 1 BEED
& Fnoo2y @ M B ¥ iy b
(prethermalization) & Zx bh b Z &



(2)

(3)

ERLTWD, S OICHTFMEZERE D3R
K & < 9 A & entanglement
prethermalization [XVH L. EHE TEL
PHRIREE) ~EREFIT D L9 1ck s (K2,
JREHR)

5 T T T T
EY
4 A\ i
/ LA R ——
;v NN
3t \ i
2 b <]
/
//
1} i
/
—
0 - L L L L
107 10° 10° 102 10° 10*

X 2! WEHE( 2 SORHFOEEDZE
D BER)DOHFHEORFEFEE BT R
PEZE DR N IENGA, B, F, KA
DN Z DERDIRL 72 o TG E1TxE
ST %

VL E D% Physical Review E 361248
#H i,

SRR VROFIK - T T 4V v —
S A 2 R < B b B
entanglement-prethermalization Z #f-<.
NIRRT EEBE LT —&
X727 r7rcliiansd
ZEEWLNIC LI, ZHIUTFRIRE) -
ETNVOBBENZERTHRELT S Z &
ZRLTWD, Wk Ty T4V %—
EFET VT —RILEFROB RNV F—F
R & L CEHRBEMICEN D DT, HEix
U — " JC 3 D
entanglement—prethermalization DMEAE
DA BN oTle, —J, Wk T vT
ST XTI H T VR TH
LIS IRDO T FILF — AT FUITH
HIR) 22 Mg B N FAE L, 207D
entanglement prethermalization Ok
1% Lieb-Liniger EF/LDOFN & IIMHE
MBERDZEEWENITR T,
Lieb-Liniger EFT/NVEDIET T T o F
TIAZIZOWNWTIE S LR AR LTS
N, FTOHBRELTHIK: TvT 4
Y X — ® 7 N B T 5
entanglement—prethermalization OMHE
DRI CE L ERITREZ W, Dk
OFERIL Physical Review A FEIZHBHE X
iz,

VLE—HOMTEONRR & LT, Bfxy
BUTNA L SPEA T I 7 ATBNT
HLOMOHIKZEZTND LEZBND,

(4)

Prethermalization 34k %4 722 THE L.

& Z TR R B AR AE 2 2R
Elp o Tl OB L 2 ET 5, 2
O H % L % b L . entanglement
prethermalization IZBWTId&E T
B TNA SBRRDE A F 27 AT
Rz 5z, BVEifbzHEL VD &5
x5 ENMHkKk D, B -
prethermalization (ZR99 B4k % 7258
EENGDORGRE F & ORI
Journal of Physics B: Atomic,
Molecular and Optical Physics Z&I248
#H i,

HAF 7 A S NOFFIAHNIE L T
U %IV EFIREEIZ DWW T, FEED
W BT A FEBLATEEEIZ DWW TRt &
L7z, Hrl2. TaS2, TaSe2 &9 EBSE
B AN A RERICIER LT,
TS OWEIC L—H— L 2D i
bz % 2 LTI E IR AR S FEEL
TAHZENERTTRINTWA, Ln
L. ZOIFVHEFIREN ED L D 7ok
FETELDONIHOWTIEE =T
XN TWVD LIEE A7\, AWFSE T
CIVE THEZHMANENED O TIERWN
MEWVWIEZT, T OWEDIEFA
HAF I 7 RTONTOWEEFT T,
NS OWEDEIRIEE T —HELRIC
HEL, BREBRE A IS T 4 T E
TIVOEREEIT - 1=, TS By 720
FTEFREHREZEAL, BT - B T01D
RAHETFNEE, ZOEFIATEHEL
7= B RO B — 7 [T EBRAICE S
TWAEMBEROEE E1FFE LT
BY, LOETIUNREE TS,
23
! 22
21

T=0.01

X 3: BBRHZA ST 4T
ETNADLHELETIAT VY
—Y EOBEBRBEZR NAPOF
LS T R TEREDS K AL O H RN
M siZ&E#ET, § 100K OiRETIM
iz =272 80, Zhh
incommensurate CDW % 5| i =
TEEZLND,



5.

¥ Iz TaSe2 12 o W T |
commensurate/incommensurate . fE¥HD
A FEOIRAE A FREL T2 2 LIS B )
L7z, &5, KIROWIHNRIEIC L —
—/ VRIS L, ROEHECK T
ERNRERIZAbT 28k T2 A5V 2
L—ya b iTolc, BTHEESKTA
FBOE— Fiia. Bk EORNRITE
B ANGILTW WA, EEER S A
T aF A RORFRLY AT I 7 A%
Vialb—  NTA5LENEKE, ED
WFIEE R DN T, ENIOWFES T
HEE2IToT,

TR P A S

(WFFEAFEA . WHIETHRE R ONEEENT7EE 12
E Y

(MERsamsC) (R4 1)

)

@

Takashi Mori, Tatsuhiko N. Ikeda,
Eriko Kaminishi, Masahito Ueda,
“Thermalization and

prethermalization in isolated quantum
systems: a theoretical overview” ,
Journal of Physics B: Atomic,
Molecular and Optical Physics 51,
112001 (1)-112001(49) (2018). #A¥fE

Marton Kanasz—Nagy, Yuto Ashida, Tao
Shi, Catalin Pascu Moca, Tatsuhiko N.
Ikeda, Simon Folling, J. Ignacio Cirac,
Gergely Zarand, Eugene A. Demler,
“Exploring the anisotropic Kondo
model in and out of equilibrium with

alkaline—earth  atoms” , Physical
Review B 97, 155156(1)-155156(20)
(2018) & W@ A DOL:

10. 1103/PhysRevB. 97. 155156

Eriko Kaminishi, Takashi  Mori,
Tatsuhiko N. TIkeda, Masahito Ueda,
“Entanglement prethermalization in
the Tomonaga—Luttinger  model” ,
Physical Review A 97
013622 (1)-013622(9) (2018) 4 #i A7
DOI:10. 1103/PhysRevA. 97. 013622

i1

Tatsuhiko N. TIkeda, Takashi Mori,
Eriko Kaminishi, and Masahito Ueda,

“Entanglement prethermalization in
an interaction quench between two

harmonic  oscillators” , Physical
Review E 95, 022129(1)-022129(8)
(2017) & W A DOL:

10. 1103/PhysRevE. 95. 022129

(F=seR) G5 1)

© MWEEE, KlEL, HKE—, (Tase2
(5 B WAL O KT | F 27
AJ, AAMEES KERE, BFRE
FHF¥y N8R, 201849 H 23 H

@ Tatsuhiko N. Ikeda, Kenji Yonemitsu,
Hirokazu Tsunetsugu, “Hartree—Fock
study of the commensurate charge
density wave in 1T-TaS2 and its
photo—induced dynamics”
International School and Workshop on
Electronic Crystals ECRYS-2017,
Institute of Scientific Studies
(Cargese, France) 20184E8 H 23 H

® Tatsuhiko N. Ikeda, Kenji Yonemitsu,
Hirokazu Tsunetsugu, “Hartree—Fock
study of the commensurate charge
density wave in 1T-TaS2 and its
photo—induced dynamics” , PIPT6- 6th
International Conference on
Photoinduced Phase Transitions, {lH&
EEr % —, 201846 H 5,6 A

@ Tatsuhiko N. Ikeda, Takashi Mori,
Eriko Kaminishi, Masahito Ueda,
“Entanglement pre—thermalization in
an interaction quench between two
harmonic oscillators” , Quantum
Thermodynamics: Thermalization and
Fluctuations, JHSKFEAEY B FAITE
Fr, 201749 H 28 H

® HHEE, TISCE T2 0 E wR
REICBET 2 RaE DOREE ), HtHmELEIR
W, BERFHES v 38R, 2017 4F
3H6H

(D)

R bR— A
https://sites. google. com/site/tnikeda/

6. MFFTHERK

(D) WFgefERE

MH #EEZ (IKEDA, Tatsuhiko)
HORUKRE: - WPERFSERT - Bh#K
WM& H - 60780583



