BUERF FHRARE TS o 2 — AR RS

IV. BEFEEREM

1. A2R—
Ptz KL —5E, KRB FE
e INRHRRE, A BERS
G AT A,
Bh# Vepk BRR, BRI
= BH SO
LIRANE AFERIAFZEE Sri Kasi Matta (2022. 8. 24~)
=2 RFBidE 24, FHE 14
Bz B fi— (CFENERPFER. WE T35
MH & CPRNALFEEE. HPik)
wB A VN R Y EPNE Sy NS R 2 YD)
2. BiE

KEFYIE. WE - MR EOmMEER TR T TR R EON K DD BT S F
BRI S SHEEIT-> TV D, BEMICIE, e WEOMAEMERICEIR LI EIcf @
A LTWD, ReIKIES LB AR I S S BERF OB 14 A F I 7 ARHIRE OFHE,
RERMKAE Y = LT o v = RIS R0 T L O E/ER . TRIBIE 7RO YR
Bilp L 2B MR L LTOMER 0 B OFHRRI PR 21T > T D, E 7R
%%%fi%@k%%mﬁm%@%%m%\%Mm%ﬁm%%%g%fyh&bt%%:y
Vo —& OERBE B LZEROMAN, BIOERERSCHREICBIT 2 BRACFEISICH T 558
— BRI IE SR EITo T D,

ZNH ORI A T, MEOFHE = — R LIT> T\ 5, RERUIKEEEZILEE B
(TDDFT) (ZHE:D &N EME O AR 25k T 2 ILH O —JFERY 7 ho =7 & L
T SALMON %Bi% L, 7 =744 b http://salmon-tddft.jp (2B W TAB LT\ 5, FZEX
m%&ﬁ:ﬁ@&V::V~VaV%ELT BRI E (ESM) B EE S < 3 — FREEH R
a— FOBREEZED TR Y, FEMCREER, Al - BAEBSR L, EHSLmIFHEUD
wtﬁn«@ﬁ%%ﬁhbf\§<@m%ﬁn%ﬂﬁM?én/y~y7A%@awaéo



B RTE FHRRERE v ¥ — SRUAEE FREEE

3. BIRER
[1] FERMIE RISM (DRISM) E“BAIZL S ESM-RISM OHE (KH)
CREEMSORREIEML, R AR e & OB S LR IERE O M RITI, AR & AR O S
(BRALFRE) TREAT HEXUCFEIEO MR L THALETH 5, ERFPIEE
MRER EEF v U F A7 ICRE SN D BRI CENREITER L R 2 kT D
MBRCSA 7 AEBIE /e EOBREE/ T A — X K 7T 5720, BRI 5 HEisig:
DFE % BT 5 72 DIIIMRAOFE N R AIR CTh D, Z D7D, Frox i3 R ARk
(ESM) % W7o BEPLBEEE & SR BRI YA FE7 L (RISM) #2572 ESM-
RISM iEZBA% L, B5ULFERERGY I 2 b —a 28 2> T\ 5, ESM-RISM TiE&E
Wi & SR & S PR T AN R A I BUAIREER Tl o TR Y . ERUEF A
BT D BER _EHEEKRAE ARICRT 5 Z ENWRETH D, LonL, @H O RISM BT
X BUBTF IR IS T 2 FFOUSIR OFF R Z B/ N5 L WO RBER S 2 Z L3 s T
%o AWFZETIX, #HEFEMIE L7 RISM (DRISM) % ESM-RISM I[ZEAT5Z L2k, =
DIEO S EZ ATz, £, 7L 7 O NaCl KIFIRICOW T, I AR O R R A % 5
B L7z, fEk0 RISM OfER (X 1(2)XRISM)  CIX IR R & ik U ClE RAR 5 A 18/ N
LTW5A, DRISM TixERR % K< HHLT 25 2 L 2D, WIZEmE BEfROREIZE
W, B EEAL (XK 1(b) PERX _EEF v T F X (K 1(e) ZFE L. DRISM @
FERDBUERD RISM OFER(XRISM)Z SET 5 2 & 2R Lo, Fimo &S b7 Eo T
PEREASET D 2 LT LY B TE R S b Al OB REFE BLFL R (x4 2 B
AT 72 E OIS IR SN D,

(a) (b) (©
12 04 40 )
! — M : Damping B : Gaussian M : Damping
= : Gaussian
0.8 a 0.3 :
+ R
o~ v
= o2 | A @ BMA | 20 tbt-----YA--------F -
0.4 O: Original >,
X: Gaussian O
. SECA
0.0 Bl S s =S
0 02 04 06 08 1 00 o ] ]
m12 [(mol/L)"2] XRISM DRISM XRISM DRISM

K1, (a) FHEEFRHK. b)) BEPHEELML. ) BEXZERE (F2() Fr/ Va8V 2R

[2] Li 4 # > EHMIEEBIH LiCoO. DFEMEBEICH T HBELTILRBRNT : V5 R4 —EH
BREAL ARBILICKDEET TA—F (X#)

BE, Z< OEBMAEBRICHN LN TS LiA A ET, EXABHEOBRCEES
AT LD BRDLISHABHIRF SN D, Li A A Bl M Ey 72 I\ & LT LiCoO;
(LCO) DMEDITND A, BAED Li A A B Cid, BEAAMNRERA EOK 0 LovEH



B RTE FHRRERE v ¥ — SRUAEE FREEE

ENTWRVY, ZOFHO—>E LT, @mABRICEIT S LilCoO, DAL EMITER LI-k
FWEE AL O SR E T DD, Led-> T, FEMERO Li X0 A 4> OBk X %
i rnA S 2 L OB 1T LCO MO MEREUEIZ L > CTHETH 5, A I, LijnCo0z, (0=x=
1ﬁéﬁqn)®£iﬁm% FEEELBIENE (DFT) 12 X 2 HUEFHRICHES SR L. (K 2(a),
(b)) . HEERICITZS T A X —REB(CE) & ~A Xfi#{k(BO) & filAG b7 CE+BO i£% M
W72, LiixCoOn (T8 DHEERB DR R LA AL L 15 DIV 2 ERE D H i
TRIFX—NEROFEEHRREZFRT D Z 2R LE (K2c) . S5, Ha O H
5. C00s 72 EOWELZTEREENTGFET D ENbhoTo, Tk, BRF(b L7 O 4 A DZE
LA B EREFREINCLDbDEFIREND, ZDORERE LCO BMRZ L > 72 FRIRES A 7 v
EWOHLEDED L, 20 OWELERIEILSFTERICIER AL ) s kic &
FEnsZ Enmmaing (K2b) () . Mi T, CE+BO ETHW S HIAKORIIC X

B LR OB N R~ T, AMFE T AT L S ML EMEORRIE T o 2 a2
%w(ﬁ@@mn%ﬁﬁ%?i%%i*w¥—%ﬁm%ﬁﬂ W5 (BOI), BOL & BO2
TR PIME AT D72 DI E R DFT #HRE ORI A i U 7o 55, ARFETiRE L Twn
% BO2 &M % Z & T DFT sHARDEE A HERE & ik L CRIBICHIT 2 Z & A FHETh
DT ENbhotn, AFEFBEOBWTIETH L Z EnD, BHMEHRRE O A7 b T4
MR A MR EORBICH A TH DL L EZ HNLD,

- x
(a) i (b) Lit s e £
“ 0K 1 Olt)p.- = _0
K ~N\ticoo, | T"ANE" g g OdypeN, S5
. :.\‘ "w. -ﬂ\‘ g é 006 1 , Y
H13type /s * -\' il i ; z (e) K N
Li, (oQg cno,| BB ;, < g Rz
Ol- (VPL & \‘,0; (8] i -\ ( § _g 004 | ——
Col; - T B z \
- Co ratio Comno E Rand
3 A —uu . o Z 2 oo \ BO1
. — 2 B35 release ~ K .
S o ?‘_, g ~ *, Q. Lé X BO J
R R - —
?J = r : “: y 1-: / - ; 000] —~=—vscr i
213 O @ 03@ — R %
2 fc) (d) ~ J Ty Number of DFT calculations
xin Li,Co0O,,, xin Li,CoO,,,

2. Li-Co-0 @ Convex hul | B: (@) 7= 0K, (b) 7= 300 K, LiCo0, DFHERLE: (a)
0K (b). 7=300K (e) Convex hull #EEICHEL DFT SHEDEE

Bl MAAHT SEAE/ LA EMEOHREERERRT 5TIILFRr—ILE—REE
H (EX (WFX) . X78)

S A7 TR T A UGl Z 2 Bl T, BMRFOREARNETH DL, HIxIE p
WICLTtE, ®OAHA (7Y 222 —f) TERENLERD, £ 8 LHEERORmT
E, RET T AEVEOFENEZ D, ZNHITHMPIEFICB T LBRTH D, SRS
IWANIS NG U, FERIEMERE LWEAICIT E D X 5 BRI Z 2 O THBED, L



B RS FERERITE L & — SRR AR E

LINFET, 2D X5 BT AT D EEE LA NOLIE TR 9 2 Bim & FHRE BT, 3
LT\ ho Tz, Fx iXimC(M. Uemoto, K. Yabana, Opt. 30, 23664(2022)IZ8\ T, )&
HEHEOESHEEAREL, v a v EECHT 2R AR 26 & L CHAEOR R Z R

L7,

(2) Weak intensity (/ = 1<10” [W/em]) (b)  Strong mntensity (I = 1¥10" [W/em®))

=60

Position x [um]|

-8 -4 0 4 8

X3 YaVEBEICHAART ZEEE/NIVAADE—REFE

HEROPEE A Tl FHRWE~ORGAF A B b1 Rocossh iU sl L
Wiy TR TRt SN Z L2 nd, LY, THE THRIEEZT-> TEoEEAS
DHBENDLFE A A MIZEERT D Z &2 BT AR OIEFRICARII 9 2 51 2
AREIC7R D, 1272 L p WE TOAS TIEREIIOMER AT AET D72 OBE LD AR L 72D
ZEICERALT, €O F ERMS TR ZME < LBUER L ) A ARRET D, TOD, W
HREZVFRET2FELEAT L TRk LT

[4] BN S DERERRBLEICHT HEBRPDROLELRT. ZHEC EELHERR
) . D.Freeman, A. Kheifets (AF—X bS5 PEILK) . K1)

ERIZ OV 2% B U CRE 2 2 @Rk @i 56 A8 1T, AR 22 BLLR I IN % Al RARS O 2 A
L CIREAD LI X MESDT NS ADFE L LTELSER STV 5, ABFFETIE, K
(RAFHEPLREHEGRIC S B LA T I 7 AHE L 2o Eikz b+ 5~2 2w
s VHFBRRAE VT A — VTG LTe P2 -V T v U o D B A S 412 sk
ARk U CAERR & a0 B % 5~ 7=(S. Yamada et.al,Phys. Rev. B107, 035132 (2022)), %
DOFEGE, K@ BRI L S0 oloxt LBREFRIZE LBREL, 1 um REOH
TR CIEFR D D FEAT D kil & B O3 AT 2 IERIE DS Bk s R IIRE L T8RS 2
EEMAOLNI LI, T O ORERIE, @mREREIEAE L AW EERET A 2 2%FHT 5 1
T, AR AE G256 DTh D,



KT FHEREIIE R 2 — SRIUEE FRREE
4 L: §+kA_ @%Hﬁ%i‘\‘ﬁ_ (a) i§+%ﬁ¥£%% L (a) Multiscale Maxwell-TDDFT method
TWb, bEEIE, EZ3um DU = (Si)fERRE

vacuum region Si thin film vacuum region

o

Incident field

(mH (au)

T T
h A Incident s, ectra
‘ \ :

\
-

1\
(c)t=150fs H Z: | Energy

St‘rong % oaf\  deposition ]
0.5 Weak E u: AN _

30
nnnnnnnnnnn (e\/)

W

——*—«M H‘

Electric field (V/A)
o

LA B I LT B

Do SOV RBREEDS 5 x 102 W/em® OB AL 2 o

DOFED, KE/SVALFBBSIVADT7—) = A~ s Ns| e we Slumtceul
U MV (QOEARIC R ﬁ%ﬁ-ﬁﬁﬁe%%(mmS oo ol
TN E ENTWD Z LR nD, iR D A 0.

X7 MLT, BEE 20eV OIRENEE T 7L

KLTWDHZ ERRHEND, ZiUE, 20eV ELFD

T VTHEROEmNGIAE L, 20eV L ED T

FINEHEOET A SFAET D LV D A=K LD 7 ‘
RIS, T0 RS RHRE. ETAAF I ”

AFE L N mk A, v VT A — L FiEE AV CGE
MTDHZETHOTELNLELDOTHY, BEIRND

DRI RAET A A d&itd 5 ECHEH S
WEiRtTo2b0TH D,

11' . Reflocted field Trangmitted field

[ LS

Electric field (V/A)
o
=

1
=g
«»

[5] BRI T 57 FRBERIN S e D — R
HELRELH LTS RO (L) 0 -
ARBFSEC UL, IR 76 VLB KR 3 (TDDF TS 4. BBENNAKNLYIH
<%*E@ﬁﬁ:ib\7IAF@UW%%V—#FW\ REERT SR-REHE. RAK
I & > TR D SIS AR D & 5 1o dfed p  SRBEDARY MVIZEREHR
MEBIRIICHRNT LT, L—F— B FicBy aRete D B et The.
RONFREZ RN T D720, WMAIIAR L THE T —THEMTND ZSOH SV ADTF
DEFHAAFTIVAEHEL, —DHOR LTI L > TER SN THEIR OIS E %
TOHDT =T HIZE S THRDER T =TSR EERA L, 20k Ry
7 Tu—THREER TN E T v —T OB OB ZE(Time delay)Z & 2 723 B K L
ITT5Z2 LT, EREENT OB XA F I 7 A& M U@ 7 s & & RefH Eﬂifﬁ%ﬁf
x5,
£ 5@I2iE, 7= b ML= TICE T DI L o THEIE =L S OWSLE D2
AR > 7 & 7 a— T O ZE(Time delay) D% & L ORSINTW D, F72, AR(OD)IZ
X OHAETHW AR T HORMER 2R LT, ZOHEORER, 7= ML —F—]
FHTZ Lo THEE = S0 S ORISR 58eV FHETH WD T2 Z ENnhoic, S HITHE
HIREFEES A T I 7 A% LTz & 2 A Db 2 K - T majority-spin O & - & minority-

20 30
energy (eV)
!

10 20 30




B RTE FHRRERE v ¥ — SRUAEE FREEE

spin DEFDFEEN A0 MRS OJE D TRFTANSHERT 5 2 & TRIUGD 7 FHAEZ -
TWAHZ EEHLMMZ LT, ZOMAE%E

Asf' [ (a) Co 1 IG5 Z & CORNEEIT A A A
S | M% A7 AET MOORRSHRIET
s 0 5 FHRIRMICHET D Z L ATHETHS,
;: -— 0s 3 ATIZHALL, BUE, HSCHRR G T
o | b5,

g ; /‘i/\ J \/ \ /\\/\/\ 5 (FE—REHHEICL-THELA
= FzEAR/N)L FDBERIRA RS B,

e nmmmi, w (b) K > THEH DB R

[6] THz fEIICHI1TDT 57z oD o DERBRHEREICET SERMOAR (k)

T4, P ER S B CIRER & O @R SIS AN B DR AC I Z b T
W5, ARBFZETIE, THz SEICRIT ST 7 = o b O@EmREFANIEAIER L, Z0%4
WA WA BT 2 A F 7 AFHRICK VAT 2 2 L 2R b7, Foxld, R el
HASSBEAFRDONIN =T v EHWTEF~AZ —HEREXEMES 2 LT, MR EZED
ANTZBEFHA T IV AHREEZFEITL, THz EHN T 77 = VNICBEEN T 58 4 A7
AfRHT LT,

FE6IZIETHZz BEHDO T TOET XA T I 7 AHBICL VG LNIZEHE AT MR
INTWD, B L7ZELSO TR LX—(1.24meV)DEFEED TR X =2 FFoT N T 77
U PHEE SN TODEET I RENTWD, F, KICITERR DILFART v v MKt

LRAERERNRINTEY, ElERAEN T
BFRT v VDT 7 M X - THER S 1 3 5 7 9

NTWDEET DR TE B, é%:%ﬁ% §1w4m "u= 170 meV
5 ] u= 70 meV - - - -
@%@Tﬁ;ﬁkéﬂé#ﬂﬁfﬁm%ﬁ% N 9;
WS TR AT B W CEE A RE 2 57 L g
TWB T LR LN T, AWERE £
©
I, THz SIS BT 2k EHER AR 510° N TR Y TR
B A RIE S5 6D Th D, = O 0O 2 4 6 8 10 12

Z21%. Max-Planck WF9ET(/~ > 7 v 7)) & D4 Photon energy (meV)
AR i OB, MaxPlanck i B 6 T35 7T UASBSEN DA

BNy 7 2) & OB TS Y | 5 Terahertze HAN7 BV



B RTE SRR v ¥ — SRUEE FREEE

induced high-order harmonic generation and nonlinear charge transport in graphene” & L C Physical

Review B 380 HRFE I,

[7] RS RBCEBEARAICRE T S8R (DR)

SRR b BASEAR OBEREMRIR 7)) T, Rl & /L7 O D CuOs & FFOET /LA,
AEFIRNE T IAEC KD =X =5 ORER- LR & BB N o VEIRENC X 2 /T
WEBEOWE/MEEZ LI 2L — 9257077 L%5ERL, StRETo72, ZOME,
RERE BT DR EG2 (7 2] , FHEMAERIT. SR ORE TIIAE—VR—
T OERPIEI S, AL RN EAETETWRNWI EERLTND EEZX D, £,

PIT NI RERAE ARE A L mFRL—FBRPFEL T TS FERRL . O,
DEBFERNS . T/ A ZDON—TERBFET D Z LTV RR2ND T, A U RFHiE
NN—TERNBEDFEMTHDHZ L ERL TN D,

4 . . b ¢

=]

- 'v(i./':l -

Binding Energy

N —
o

. & S
2 IR

M

7. RBIEMBEERICHTI2AEMABFILEICLIYBRASN-IRLY—58]. E&E
B RIVEMRICE YBRASh-BAAREBEEN S aL—Y3 >, adg TI)LI—IXR
WX —EEORAESMBENAEFAIARY FLRE, b,e, h: (0,00~ (. n)ITE 21, XEFDR
RY Mbs o0, i EBE FUORIVEBIRICESRFMRKEBEENS S aL—Y a3y, R—ILIREMN
EASTIZITCIZHLY. (a,b,c) —(d e f) —(gh i) -&EMLTLS,



B RTE FHRRERE v ¥ — SRUAEE FREEE

SR L BREARIL, BEORBIREOEEMG T TE a0y, Fx L, EEER

. S BRSSO T 58 LWEBEEHROMELITo TE WD, TO/RE. £
KBRS B A U DIEA AR —H5i 2 5 & BUEOBREMHE T—RINIZHW S
TV R E A RAF LI W BRI 2 Fsi A 2 | R E02 IRAE T 2 BERR IS (ICZE )8
ARECTHD Z EZLATRT ZENTE, RETITEHIZ, ZOXREEBELENHA L 5HIE
HHZRARY —H5, 74 7 v 7 X THHELTRWE SN, "vabT 4 7 —J)RA
IZBND UMD AHE L7025 Z L &R LTz, 5% 2 OMAIE, BT %0 Kz F
ICHAIAEN TS b D EEZE X NS, £ LT, UL, BEER, ERGHEICLHEE
ﬁ\%@%@EﬁCiét%ﬁ@i&@ﬁ*%ﬁﬁmCﬂméﬂfw<ﬁ%@#%éo

[8] ALY ERBEEGEEREFEY FELIEEBFOVEL—4—ICET SR (IR)
SRR HFAET D L BRI TR EN TV DT/ A XD —TEiR, “AE W
=T OFERENEREIC S, BROELMSEE Y I ab— a7 n s T A
BER LT, Ak, ERFE LWL T, “AVURFHEL—TER OB EZTo TV
T, BFE Y bOICHIZER T TNE 20,

[0] 5& L—Y'—CRFRERBOFE ()

Fealx, By A 7NN AOX ¥ ) T X —T7 N (CEP) MRl Fr- 7%
FNZOUVWT, Griffith KD FEERR & LR E2IT -7, Fxld, %%%%thy*w%ﬁm
EIZALE T 5 50—300 TW/em® DR EEFIPFHIZ 31T 5 CEP OB & LT Ar Ji D 2I

%éftoﬁﬁ%fv;vT4yw—ﬁ&ﬁﬂmm@m:%o<&ﬁv:;v~v§yu
£V R OAGEIRAED TR & CEP O FIZHEFICBIE TH D Z L2 LD X H1RT, &
FENZRE T 2 IZ D T2 CEP OZNRITFEBRN TR E DT 203, 2 TH RVW—E0 5
bihd, ZOXH1Z, TDSE OfEREZEBRCTHGET D5 Z &1L, iV re A% ae—1L v T
T 2722, WEBICHEINE L —F RO A AR TR & e D, 0, 3R
FE AR A TR Lo & 2 A,

Me— M —— =

CEP (cHitr 5 HAREOT® | v o ]| | e
AELERLTRSZ bk £ EMbie

BEN DRESHTEEDD R ) o it 1
VRIVEEI A~ DOERBITEK LT “-"‘l“““ﬁ.,'—“,,——‘,;‘.I““_“j W‘"“““ﬁ;““;“"_'_j,l-"

CEP (z) CEP (7)

\ 2| [
WOLERLONOAMERER g s ma5042 Ar ERRERE & CEP OB

HFEIBFZERE R & LT, B it
[Physical Review Letters 128, 173201 (2022)J (253 L7=,



B RTE FHRRERE v ¥ — SRUAEE FREEE

[10] X MEATRA-FHRGEFTHIR ()
Pb™" i A A BT D ZE A HR A AR

BN ARG 1p > 1p OBEBTHHH, <7 o
04~ RALBFTH% FERR Gl
W3 b L EERMIR L, 2O TR | EAL-BRHE 1
it BT S E ORTTHICE 50T R o, N o ]
B . = g
b5 ENFxOFETRENTZ, ZOTHH) | e j
Bt IR T T 7 A TN TR o—CETIBENRLEERS
SNTWAEN, IO NTHIE SN2 & 30 40 S0 60 70 80 90
RFES

220N, ARBFZE IR, REITRE DRI, FERIFR

MEHTDTbOE TR DM NS AE U

D2 LERL, NERTFWERERT DRI RERTH-TH, THELRE RFELE
H1e BT L ER LT, RFFEOREITFE 75 [Physical Review Letters 130, 113001 (2023)]
B E L E Lz,

X9 RAEDFHEELRBRBROLLEK

(1] 2 KRBAF N\ — FEFREICE TSR EVEERE (1)
SRR TR O MG RO~ TH L 2AK2A 1409

PN R — R O B A T A R 1 R R0 A e

M A s b 7 AT &0 BUERY - SRFTAI R T, I N IS

K2, FRATHORIE Ch 5 R v FIEE F1E 2 BB AT S 2}

R A7 MVOFFICEA L, ZERRERET v v v L contimmum
DEE K=(n,0) 2 F T % 2 KRBT Dot RS s T |l 3-triplon
SO ER R L HBERTLI L 2MR Lz, £ ol . @mwé |

7oy EBRICLEBRIN TWDE T U H LRT vV F
DHTIZ2 MU Fr s REoE s, 2 h oo B 100 SUFLRT YU ILT
A7, 3 FYU 7o RN D DFENE R o7 Ay b [REIT S 2 RXRBTEEDRPE
BB END Z &% R L72(X 10), BEO(OD.

— 100 —



B RTE SRR v ¥ — SRUEE FREEE

[12] L—Y—BR3IRTIAT—T145vY - T4 IL¥ER (RH)

B ORI @R L — Y — 2 B LI235A 1
HHTAL—V—FE7a sy AR Y VREEIC D
W TEUERIIENT 21T o 72, #ixid 2 ftik 4 % Bl s
BT 2 3 Wt 2 Ny PRI L CL—F—E
EEHAN LTS 6HO 7 v riREE wExHAIc L - T
PR Tar- T Ty 7SR EMIND PR Y
AT IEE AR R A RO RIREN Bl S 2 &
AR LU, FICHFEE L — =N T TEAT S
7rr-UA e RRE T up BT & down &
WX T 2 H-B T HAAER OEN D D REIRIED 5
BB R, B L ORmEEA BT 5 2 L &2oR
L72(X 11),

4. BB
1. S7R
BIRONY = LD Ialb—vay
2. 9k {Erg (EER
optically resonant excitation
3. BB O E (B30 JRFRIC
ES
4. 1Rk B (%
—\ R
5. A AR (RSO

A3 S0 b—

6. XA
7. %E & (FERO
X B fRAT

8. Wm Rk (¥R
¥ RHE&E DOfEHT

N

— 101 —

ERE (B (T%) ) ey s B 8 R O Ham k7t

7 urUA VAR
WIEE (222550 7 A VRO NGO b— W — &R Hk 71k
F 4T v 7 YA E CA3AS2 DN REEED 8 /X NI

) T4 7 v 7 4R Cd3As2 |

up-spin

down-spin
0.001 gy 0.001 -

-0.001 ;:' ® L l‘l\

e i circular

=

; 0 T
% ITTTTTTRPPPRosPRwwwee

iy iy e

:::l i

z 0 200 400

1. (B)AEEL—F—BTIC

BT HRERED 5 ERERER 225 up-
A down-spin BEF., (F)M
RAEL—F—BRETICE T HREH
b (HEEAILEER) o

spin,

D AV U EL—T

) Creation of Floquet-Weyl semimetals and induced magnetization by

B DEMEMNREL—F =2 X287 7 77 —%)

W—FL 7l ) —H VT A B O XL X

BT 7757 %%

CRBTFDT 4T v 7 AT HEDON

Z BUZ (RS0 Pd K OKSFRAERE & ALHEREEOE —JHBF R



BUERF FHRARE TS o 2 — AR RS

5. U, NEPER. MWMEES
NERE

1. JSTCREST [ - EFAHE —JFHEHE Y 7 b v =7 ORI LI | RIE—TE, R
2, 2016-2022 A AL E RS 0 177,500 T-H (2022 4 B8 E 2,000 T-H)

2. Q-LEAP Sl —H—A /) _X—a Ul TR T MR L— T — iR & S
B OBA%E | . RAE—¥5, J3fH, 2018-2027 4R, A EBARE £ 22,727 TH (2022
R E PR ¢ 2,403 TH)

3. B EAE (B) TE—REEI N ZoemRIBR T ) 7 4 F =27 2| | RAE—¥,
2020-2023 4, R ERERSE 13,400 TH (2021 R E PR : 2,700 TH)

4. FHRERBIFTEBEERE (Ra 7 204 MR OEBER LA ILvarF A RO/@E
BOCHINEICET B0F58) . RAE—TE. 2022-2023 4R, SEREERERE 0 1,200 TM

(2022 4FEEELHERE 800 T-[1)

5. FIWFEF T, EEBER, AR, 2020-2023 4EEE, SAEREERERE 3,300 TH (2022
FEEEHERE 0700 TH) | DEIC X 2 &l o5 — R R

6. FHIFEARB). FEEER R, 434, 2021-2024 4R | AR E P E £ 17,030 TH (2022
EOREEEERE 3,000 TH) . [THz A ¥ ~7 U 7 AERERICL D 7 + 7 UisfES
KRB D28 & I~ DI H )

7. MR C. Ao BER, R, H44, 2730 TH/GREE : 4160 T-M). “Coherent
Control of Atomic Excitation in Strong Fields”

6. BIREHE

(1) BRI
R) EBRMEMX

1.

D. Freeman, A. Kheifets, S. Yamada, A. Yamada, K. Yabana, “High-order harmonic
generation in semiconductors driven at near- and mid-infrared wavelengths”, Phys. Rev. B106,
075202 (2022).

S. Yamada, T. Otobe, D. Freeman, A. Kheifets, K. Yabana, “Propagation effects in high-
harmonic generation from dielectric thin films”, Phys. Rev. B107, 035132 (2023).

T. Takeuchi, K. Yabana, “Electron spill-out effect on third-order optical nonlinearity of
metallic nanostructure”, Phys. Rev. A106, 063517 (2022).

M. Uemoto, K. Yabana, “First-principles method for nonlinear light propagation at oblique
incidence”, Optics Express 30, 23664 (2022).

G. Duchateau A. Yamada, K. Yabana, “Electron dynamics in alpha-quartz induced by two-
color 10-femtosecond laser pulses”, Phys. Rev. B105, 165128 (2022).

— 102 —



B RTE SRR v ¥ — SRUEE FREEE

6.

10.

11.

12.

13.

14.

15.

B. Yilmaz, M. Otani, T. Ishihara, and T. Akbay, “First-Principles Investigation of Charged
Germa Graphene as a Novel Cathode Material for Dual-Carbon Batteries”, Chem Sus Chem,
16, 4, €202201639 (2022-12)

S. Hagiwara, S. Nishihara, F. Kuroda, and M. Otani, “Development of dielectrically consistent
reference interaction site model combined with the density functional theory towards
electrochemical interface simulations”, Phys. Rev. Mater. 6, 093802 (2022).

Yasuhiro Oishi, Hirotsugu Ogi, Satoshi Hagiwara, Minoru Otani, and Koichi Kusakabe,
“Theoretical analysis on the stability of 1-pyrenebutanoic acid, succinimidyl ester adsorbed
on graphene”, ACS Omega7, 35, 31120-31125. (2022,)

S. Hagiwara, J. Haruyama, M. Otani, Y. Umemura, T. Takeuchi, and H. Sakaebe, “Theoretical
Consideration of Side Reactions between the VS4 Electrode and Carbonate Solvents in
Lithium—metal Polysulfide Batteries”, Electrochemistry,90(10), 107002 (2022).

T. Shimada, N. Takenaka, Y. Ando, M. Otani, M. Okubo, and A. Yamada, ‘“Relationship
between Electric Double-Layer Structure of MXene Electrode and Its Surface Functional
Groups”, Chemistry of Materials, 34, 2069-2075(2022)

S. Hagiwara, Y. Ando, Y. Goto, S. Shinoki, and M. Otani, “Electronic, adsorption, and
hydration structures of water-contained Na-montmorillonite and Na-beidellite through the
first-principles method combined with the classical solution theory”, Physical Review
Materials 6, 025001-1-9 (2022)

Linghui Li, Satoshi Hagiwara, Cheng Jiang, Haruki Kusaka, Norinobu Watanabe, Takeshi
Fujita, Masashi Miyakawa, Takashi Taniguchi, Fumiaki Kuroda, Minoru Otani and Takahiro
Kondo, “Boron mono sulfide as a promising high performance metal free electrocat alyst”,
Nature Communication. submitted

Fumiaki Kuroda, Satoshi Hagiwara, and Minoru Otani, “Structural changes in the lithium
cobalt dioxide electrode: A combined approach with cluster expansion and Bayesian
optimization”, npj Computational Materials. submitted

Taisuke Hasegawa, Satoshi Hagiwara, Minoru Otani, and Satoshi Maeda, “A combined
simulation method of SC-AFIR and ESM-RISM toward the systematic exploration of
elementary reactions and the construction of a reaction path network at solid-liquid interface”,
Journal of Physical Chemistry Letter. submitted

N Nakamura, N Numadate, S Oishi, X.M. Tong, X Gao, D Kato, H Odaka, T Takahashi,Y
Tsuzuki, Y Uchida, H. Watanabe, S Watanabe, and Hiroki Yoneda, “Strong Polarization of a
J=1/2 to 1/2 Transition Arising from Unexpectedly Large Quantum Interference”, Phys. Rev.
Lett. 130, 113001:1-6 (2023).

— 103 —



B RTE SRR v ¥ — SRUEE FREEE

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

X.M. Tong, D Kato, T Okumura, S Okada, and T Azuma, “Electronic K x rays emitted from
muonicatoms: an application of relativistic density functional theory”, Phys. Rev. A 107,
012804(2023).

D Chetty, RD Glover, X.M. Tong, BA deHarak, H Xu, N Haram, K Bartschat, AJ Palmer, AN
Luiten, PS Light, IV Litvinyuk, and RT Sang, “Carrier-Envelope-Phase Dependent Strong-
Field Excitation”, Phys. Rev. Lett. 128, 173201 (2022).

H. Koizumi, "Schrodinger representation of quantum mechanics, Berry connection, and
superconductivity", PHYSICS LETTERS A 450, 03759601 (2022).

H. Koizumi, N. Morio, A. Ishikawa, T. kondo, " Study of Cuprate Superconductivity Using
the Particle Number Conserving Bogoliubov-de Gennes Equations: ARPES and STS Images
From Surface Plus Bulk Layers Model ", JOURNAL OF SUPERCONDUCTIVITY AND
NOVEL MAGNETISM 35, 2370 (2022).

H. Koizumi and A. Ishikawa, “Spin-vortex-induced Loop Current Qubits: Gate Control and
Readout Using External Current Feeding”, J Supercond Nov Magn 35, 1337-1352(2022).

H. Koizumi, N. Morio, A.Ishikawa, T. Kondo, “Study of Cuprate Superconductivity Using the
Particle Number Conserving Bogoliubov - de Gennes Equations: ARPES and STS Images
From Surface Plus Bulk Layers Model”, J. Supercond. Nov. Magn. 35, 2357 (2022).

H. Koizumi, “Schrédinger representation of quantum mechanics, Berry connection, and
superconductivity”, Phys. Lett. A 450, 128367 (2022).

H. Koizumi, “Supercurrent and electromotive force generations by the Berry connection from
many-body wave functions”, J. Phys. A: Math. Theor. 56 185301(2023)

R. Zhang, K. Hino, and N. Maeshima “Floquet-Weyl semimetals generated by an optically
resonant interband-transition”, Phys. Rev. B 106, 085206 (2022)

Mahmut Sait Okyay, Shunsuke A. Sato, Kun Woo Kim, Binghai Yan, Hosub Jin, Noejung
Park, “Second harmonic Hall responses of insulators as a probe of Berry curvature dipole”,
Commun.Phys. 5, 303 (2022)

K. Nakagawa, H. Hirori, S.A. Sato, H. Tahara, F. Sekiguchi, G. Yumoto, M. Saruyama, R.
Sato, T. Teranishi, Y. Kanemitsu, “Size-controlled quantum dots reveal the impact of
intraband transitionson high-order harmonic generation in solids”, Nature Physics,18,874
(2022)

A. Niedermayr, M. Volkov, S. A. Sato, N. Hartmann, Z. Schumacher, S. Neb, A. Rubio, L.
Gallmann, U. Keller, “Few-Femtosecond Dynamics of Free-Free Opacity in Optically Heated
Metals”, Phys. Rev. X 12, 021045 (2022)

— 104 —



B RTE SRR v ¥ — SRUEE FREEE

28.

29.

30.

31.

32.

33.

34.

35.

36.

B)

Wenwen Mao, Angel Rubio, Shunsuke A. Sato, “Terahertz-induced high-order harmonic
generation and nonlinear charge transport in graphene”, Phys. Rev. B 106, 024313 (2022)
Ofer Neufeld, Wenwen Mao, Hannes Hiibener, Nicolas Tancogne-Dejean, Shunsuke A.
Sato,Umberto De Giovannini, Angel Rubio, “Time- and angle-resolved photoelectron
spectroscopy of strong-field light-dressed solids: Prevalence of the adiabatic band picture”,
Phys. Rev. Research 4, 033101 (2022)

Dongbin Shin, Simone Latini, Christian Schéfer, Shunsuke A. Sato, Edoardo Baldini, Umberto
DeGiovannini, Hannes Hiibener, Angel Rubio, “Simulating Terahertz Field-Induced
Ferroelectricityin Quantum Paraelectric SrTiO3”, Phys. Rev. Lett. 129, 167401 (2022)
Wan-Dong Yu, Hao Liang, Cong-Zhang Gao, Shunsuke A. Sato, Bao-Ren Wei, Alberto
Castro, Angel Rubio, Liang-You Peng, “Charge transfer in ultrafast isomerization of acetylene
ions”, Phys. Rev. A 106, 033111 (2022)

Alberto Castro, Umberto De Giovannini, Shunsuke A. Sato, Hannes Hiibener, Angel Rubio,
“Floquet engineering the band structure of materials with optimal control theory”, Phys. Rev.
Research 4, 033213 (2022)

Matteo Lucchini, Fabio Medeghini, Yingxuan Wu, Federico Vismarra, Rocio Borrego-
Varillas, Aurora Crego, Fabio Frassetto, Luca Poletto, Shunsuke A. Sato, Hannes Hiibener,
Umberto De Giovannini, Angel Rubio, Nisoli, “Controlling Floquet states on ultrashort time
scales”, Nat. Commun. 13, 7103 (2022)

Alberto Castro, Shunsuke A. Sato, “Floquet engineering non-equilibrium steady states”, Phys.
Rev. Lett. submitted.

Alberto Castro, Umberto De Giovannini, Shunsuke A. Sato, Hannes Hiibener, Angel Rubio,
“Floquet engineering with quantum optimal control theory”, New J. Phys. 25 043023(2023)

Gian Luca Dolso, Bruno Moio, Giacomo Inzani, Nicola Di Palo, Shunsuke A. Sato, Rocio

Borrego-Varillas, Mauro Nisoli, Matteo Lucchini, “Reconstruction of ultrafast exciton

dynamics with a phase-retrieval algorithm”, Optics Express 30, 12248 (2022)

EFEELRX
2L

— 105 —



B RTE SRR v ¥ — SRUEE FREEE

(2) BEff=EER

N BHEER
1. M. Otani, “Study of corrosion at metal and water interfaces using DFT and the classical liquid

10.

11.

theory hybrid simulations”, Electrified solid/water interfaces — theory meets experiment,
Ringberg, Germany, May 15-18, 2022, online

K. Yabana, “First-principles calculations of ultrafast dynamics in solids”, 15th Asia Pacific
Physics Conf.(APPC15), Aug.21-16, 2022, online.

K. Yabana, “Maxwell-TDDFT simulation for high-field propagation dynamics”, Optics
Incubator on On-Chip High-Field Nanophotonics, July 6-8, 2022, Washington DC, USA.
Kazuhiro Yabana, “TDDFT for extreme optics: nonlinearity and nonlocality”, 9th Workshop
on TDDFT, Oct. 25-27, 2022, Benasque, Spain.

Kazuhiro Yabana, “Time-dependent density functional theory for extreme nonlinear optics”,
23rd Asian Workshop on First-Principles Electronic Structure Calculations, Oct. 31-Nov. 2,
2022, online.

Kazuhiro Yabana, “Propagation effect in high harmonic generation from thin films”, Theory
days on ultrafast processes in molecules and clusters, Nov. 23-25, 2022, online.

Kazuhiro Yabana, “Time dependent density functional theory in real time: Linear and
nonlinear optical response”, 3rd APCTP-KIAS Electronic Structure Calculations Winter
School, Invited lecture, Jan. 17-20, 2023, online.

Kazuhiro Yabana, “Propagation and energy transfer of intense and ultrashort laser pulse in
solids: First-principles computational approach”, SPIE Photonics West, LAMON XXVIII, Jan.
28-Feb. 2, 2023, San Francisco, USA.

Shunsuke A. Sato, “Application of TDDFT to recent attosecond experiments”, 9th Time-
Dependent Density-Functional Theory: Prospects and Applications, Benasque, Spain, October
Shunsuke A. Sato, “Application of real-time TDDFT simulation to nonlinear and
nonequilibrium electron dynamics in matter”, Fundamentals in density functional theory ,
December 7-22, 2022, Kyoto University

H. Koizumi, “Jahn-Teller Effect, Berry Phase, and Superconductivity”, Spontaneous
Symmetry Breaking and Jahn-Teller Effects, The Institute of Chemistry and the Academy of
Science of Moldova, (online, Feb. 10, 2023).

B) —igsR=

1.

K. Yabana, “Development and applications of SALMON - First-principles computations in
optical science -7, 2022 EPCC-CCS Workshop, Univ. Edinburgh and online, 2022.12.15

— 106 —



B RTE SRR v ¥ — SRUEE FREEE

2.

M. Otani, “Study of corrosion at metal and water interfaces using DFT and the classical liquid
theory hybrid simulations”, Workshop: “Electrified solid/water interfaces — theory meets
experiment”, Diisseldorf Germany (on-line), May 15-18, 2022.

H. Koizumi, “Schrdédinger representation of quantum mechanics, Berry connection, and
superconductivity”, Novel Quantum States in Condensed Matter, (Tokyo, Japan, Nov. §,
2022).

H. Koizumi, “Schrédinger representation of quantum mechanics, Berry connection, and
superconductivity”, 2nd International symposium on trans-scale quantum sciences Novel
Quantum States in Condensed Matter 2022 (Tokyo, Japan, Nov. 10, 2022).

H. Koizumi, “U(1) phase neglected by Dirac and superconductivity: the particle number
conserving Bogoliubov-de Gennes equations applied for calculations of spectroscopic
properties of cuprate superconductivity”, Integrated Spectroscopy for Strong Electron
Correlation-Theory, Computation and Experiment 2022 (Tokyo, Japan, Dec. 8, 2022).
Shunsuke A. Sato, “Real-time TDDFT for extremely nonlinear and ultrafast phenomena”, 9th
Time-Dependent Density-Functional Theory: Prospects and Applications, Benasque, Spain,

October 18-28, 2022.

Q) BRZER - FRERER
N BEFRRE

1.

A1, @R L ZNDEHE & =R L X —BAITOH —JFEEHE | L ——3
A EERKES, UL H0b, 202341 H 18-20 A

2. KA, (72 A MLV —OWE~OZ XN X —BATOHE—FEFHE]) 55
FIRAME L—F 7 vty o v ZVBIRIERCR T F 2S . 2022 4E4 H 20 H

3. Kt 7= A M L—F =D bW E~OT X F =BT T 55— 5
HEIRE ] EXraeERE, A HRRY, 202343 H 15-17 H

4. Ry FE. THEEPBEGE L WIEGRONA T v FIEERZHWEES HE X vy
X OEMAME S I 2 L—3 3 2] 2022 FEEXULFKERS B

5. KRB FE TERIEFREICR T L FRISKRER | L FRICEERED =2 —Tm v
T4 7 BRI

B) TofhdHRE

1.

FAE—1%, OB 2O O —FHEEFHE Y 7 77 SALMON OB% &k
A1 B35 CAMM 7 +— 7 ARflS A2 T4 U, 202244 A1 H

— 107 —



10.

11.

12.

13.

14.

15.

16.

B RTE SRR v ¥ — SRUEE FREEE

RIE—1E, 7= b« 7 MR — LV OERRE—FHEHE] | 667 e T

HO¥GHER 740, 202248 A 3-5 H

RIE—i%, 22 TREWERSEO GPUIEM | . CMSF fies “Fu /T L&k
LI & A% ORRBEILE” | A T4 0 202249 H 16 H

FAE—1E, TRERE R AR & B Z A T I 7 A) . Q-LEAP % 21 [a] ATTO 8%

2 HURER - {b2PARHE, 2022429 H 28 H

FAE—1, DRS00 0% —FEEH Y 7 b7 =7 SALMON OBi% & % d GPU

{ft) . GPUUNITE  A> 74, 2022410 H 7 H

R, (72 P L—HF LB O -0 O & FHHE | . AARFEARLTEH

E, A, AT A 20234F1 H 26 H

RAEZE, TERAEICBT 2 BEREFEREY I 2 Lb—ya VEF O g LR 2

130 [EIfiiasimes  ReilaR

REFE, TEMRSEICB T D8R ML PR L BEma ey a2 b—v

a RO TE R EhEE 53 AR Y Y A1 5 H (NIMS)

KREFE, BRI REY I 2 b— a UHIRORE & i) @@ IR Lk

b ratime (5/18)

B SO, #R B, RS FE. (L A 4 BHIERmE B LiCo02 O FE Bl iz ks

FHOREEEACICRET D5« 7 T A2 — BB L A Ak OEEH T 7 e —F )

HARWBR 4% 2022 KRS HEARR

KRAEE, RL—, KRR, &R —BETESM-RISM {% % 5224 L 72 Quantum ESPRESSO

DEEG] BARWEZES 2022 FERTFERE RA X —3Fk

RIS, ZRREEMR,  RERMGR. MEARHE,  RBEZE. TEELBISGE I S e

(2 & DIEIKE LS D B T A W EREE L KR IE OWFSE) A AR ELSES 2022 4RFK

FRE DEERSE

AR B, TR EI OBSREBHFE I AT 7o RH - FHHEEEIT TS ) @B KRR

BT v & — 2= B(5/17)

AR B, TR - WIESEER & ROGRRES B BMRRIE A AE DR E R LTS

My Iab—ya P FEORRE] . TEE] RAIMINET v 7 Z L HFERiis

2023-3

INRIREE, 174 7w 7 ML U7 UOAEAE & U — ke, R a4 58 =

Ja—RT7=R- Yy XHERA) . FH70E BARYEYE 2023 43 A EFKRE.

A T4 202343 A 22-25 H.

INRERE, BRSO &R, BASHET A — 7 2 eMaE 5 H 23

A EBOKRT FHE— £ /4 NE & 50

— 108 —



17.

18.

19.

20.

21.

5 RHEREISEE 2 — SRIUEE RS E

SPIREE, NRIEE, [ BB D SV 7 I ET DAY Vil L — 7%
FDONE— MDY I ab—a ) H70E AT 2 2023 4 FFEKR
Fr T4 2023 43 A 2225 H.

BREE ., ATE RN, BEME— DERRREIC k2 7 a0 U A BB ORI &
HE) BRI 2022 KRS, RO LERT, 202249 A 15 H
VERBBRR, B—IFHEF XA I 7 ZFHEIC X 2 ERFE A m il L5 O A AT
W R R bERY (MDCL)® 2 F—  BRUKZEMPERFFEAT 2022-10

B R, [ —F—BHTFICBTDT NETF AT 7 20%— FHEMENT
(T URT T LGEE)) o OH 70 B ST SRR S, RO 2023-3
ek, THRRIEEEE XA T I 7 ZA0E —JFBREG VR T NG |
570 [0 AAMERES 2023 4R 3 BERS, AT

(=37

P

1. RHOGRER - EFEES - BFES - BREHF
ERRESE - ERRES

1.

RAC  BERMRTFE ELEBEEG 2 W2 L— —IC X 2 E o bkt o B4 5 3k
[FAFZEA . AL F—RK% =2 T U TENRYE, A 2 FLRRFR A O
AR FEE & FEli LTV D

N .Wﬁﬂﬁﬂ?ﬁj;7ﬂ77b( FPERT) =T FRIEAHAT-E2Ea
—Z M rRe U VRES NIV —TERETE Y ORI (Development of

topologically protected loop current qubits for fault- tolerant quantum computers)

DURCO L, BIRE. RV —ILFOFERE

SALMON OFIHICET5F 2 — U 7%, KIRKFa L EaT—va)fi <7
YT IWNK e TFHFA L(CMD)YT—7 g v TIZBNWTC, 7T RV A Fa—R L LTHE2
M50 L7z, Eo, mEFREFEAI O XD b & 4B R IEHREE
VA= BNWTINAN AT Fa— MY TV EFER LT,

9. HE - EE
HBEEOCZBEXBOER - RRDRERR

RAE B Z—RNOEE LT, Bl ¥ —R, B2 —REIAE, EEEZESE
ANFEERZA, EERHREER, St AR R R R REERE RS

1 BRI R £ MBI OB E LT, EEERRRE, M

LV mEEER L,

R (EN) FERF e R AT A 3D YT 74 MEEE

i m

\

— 109 —



B RTE SRR v ¥ — SRUEE FREEE

3. B - () ICHBE L ¢ 7—=7Z%8, Y- T LHEY 770 s T LK
B I — (i) HEEA

10. HSHM - EFRER
2022 - 4 A 7> 5 RHEMERE The European Physical Journal D @ Associate Editor (255 TN 5,

(4)

— 110 —



