B IZEIH

S—

BRALRZE

X EBRI A
[ RAEAX-nics BRI B ST A= ZE
Ay bz A@MEFEREIEH S
MEXT Initiative to Establish Next-generation
Novel Integrated Circuits Centers(X-NICS)

2024 (SHe6EE)



12> bRz 7 A+ EFEIHIl s o2

2. 2EY A ZAMEFEHRRIEN KA BIET ADE

3R bOZ I ABEFEEERD DY F2 T LR ¥ —

4 BEFER AR

5 .X-nics®RA > FZDWT

6.2 bAZY ABMEFEHAERRDA Y F 2T L4



1L.REY A= ApEFEFI BN OBE

H—Rv=a—FZI), Society5.0[C RNAIR B EHMIBEBAFEERDOEIRICIE, FMTHAKEOAL HTH
INBHEZADANMERDVETH S,

AL TIE, MREAL THRARZEELAMEREZRBAL CE [REY FAZ 7 RFERK] &
T—=LFzrIOFHFLVEINO X) & LTHEEMEA T, Ay bAZ 7 XAa¥E0mE - &
FX[ERE - Y RT L] EHRERBBICEE L. BLOHME - RFOMREARE ZORFMEEZSI2HT
[ - T—F T F v ORRREN O, T OEBMBMOMERE. BICITRIERKICEIS57-08<
FEERFy FICmiF 7 A bR A TR EBRT 5, INICKY . REWEENEZE T 2 FEHRER
Bl D HEE ) ZWR £ THIRT 2 23HE T2 FEARMOAIE & FERICHA L -BEAMBR =
T,

BIxEEIE, BEd, BED, FRkd, A2 X2 2 BRI TH S, BFS. h—FRr=Za—+
TN ESHEBHIADHESHNER TS F TULICHER L, RICH T2 EAE BIEX 7-E M E46H
Kl BFOMBRHAEAMBRITELEORETCH S, AR TIMYBETLRE Y FAZ 7 XEEFERIE,
BIXEERICBITRT—LF I —ERDATEMTH Y, FEREBREHIBF COHRNEOHR
SNEEF - BT A LI RO/ O—/NILHBICE TS BROMAR EICEA L LD TH 5,

2.2 b=y A@EFERRIHRR D BIET A&

AMICIE, REEETHDIEIKRFICMA, EEKEE L CTERD8DOARFE (LBEKRFE. BERKAF,

HRAIFAF, BRBEARTE. ZHAFE. KRAKFE, AMNKFE, BEEERRART) | 2 DO/ REE
(& - MRRFRERE, TEMEHERREER) | BICIEBAEE L L Ten kP, 24d0bENISHEHL
TW3 (2024108 R7%E) &

T, AP EIE. B - MR- 2T SO0 R - B ASICIET—FTI0F v VATLETE
BETHIHRANBZMIBTTCHY ., TOHAELFV—ICL ) ZRICHEENICERERA VNI b %
BT50HTHDH, h—KR>=Za2— k7 Society5.0& WS BARERASEBEICH L T, ZOBRICER
DB|INTVWBREY FAZ 7 ABEFEERE POICIEX CIEREBEEAFA L. F-RRE - A
REBIH LT, MATFITERI B TITLIE T, MROFELRFRAPBTORIK L ERLE BET., Al
RICSEY 2 E8MEHE L. FMICIZELI-BEROYNE - MR - ZRFHAERHIOEEE - 7—F T 7 F v HF.
BICZ DERBRCENAREOFEERFRICKD SNELEHELNBFCHFAFEIRTERELTH Y.
BEvFY—%RHLANSESHLTWD,

IDO&EH% Ry Oy R@EFENR] O88 L IZHRIREDO T T, KA EDEATH 53H
Bl R2F - B/ OCUEMORIBEEZERIC. ARAXKMOLARRZITY & HIC, MIFBICL 2HER
AVE2—FTAVI~NERBBALTITCEAFTIRAL A/ R=2 3> NETHATITICERT S & T,
REICB T ZFEREREEOMAHAENOSENAZRRT 2 e HIC, AHRZEBIZEICZDOEE
MEMLYELEIEZFATELS) ZETHEAMODBELERALESE S,

CHICEY ., REY MOZ I RBEEEEROAL LT, FIME - RFEZHRITAEL TOLHER CERER
B VAT LNERBAL, BPBEOHRBERD - AMBERNORALICHEET 2 &HIC, h—FRr=Za—
I L7 EHANREORREBIET,



AV PO 7 A FEHEIHI DAY F 2 T LK) ¥ —

INSD [REY FAZ S ABALEE] ORBHSE L SENRNTOBEEEZRT 570, AL
[ EARERERE | | [FERRREEE] | [FERUHMEREE] | [FERERFEE] O4DDXT Y
7T, ANMBHON Y £ 15 LERHT 5, SHREIG, FUEICET2EREETOR BB TEAL.
RFEOEEDHA ST, CEOHERELHETL LT, AMBRICSET 2. AZBEFER. Ch>0OR
BROEEEBEL T, AUSTERT 2HRFES S, ERE. & 510148 CEEET v 7ORMER
B ER L ERSBICNA T, BET 29B0MBE S5 EATE B,

XKH1

N GEREREE(E) |- FREERBER (SENHNTEE)
EK%YE - SEROFEEREBE,M S BHIC5ER
—3HH (21> ~)

» X-nics EFEBE=>— (EEICLDHERE)
BRd Bl ) -5 —1=F— (AIE) %1
#EHl: T2 -85 - fiE - ETAFIEEA

# 1 AIE: ATHIRET L-27 FOZ”4O A (AIE) S#EA¥RITOS S

L WERBNEGER) | © ¥PEREEHNEH (SRRMNATREEL. #8)
AN FHENESIB TESZEBE-HA (4 1>~

I |+ emae=nas masnTite)

TR OASEHBHTOSS A (UDL > NE E L THA ATz
- FEETOFAEE (RIEC) %2

- HEETOEAERE (USIC) %3

Oft&mTOIS A

- PBL (B8 X2ERo PBL &)

#2 RIEC:FRAbARF ERESHAT
#3 pSIC:RHEAE I 703 A7 AMSHTRERLE 5 —

SOBGTHEREGER) | * 12922 vT - BfinE

- REBSOMANHOREIPESSOWMRDIT LIRS
DEOMNEEL(IEE

- GP-Spin &8 LB RE x4

#4 GP-Spin: AEZ FOZSARRERAFRI OIS A

qBGEMEE(pE) | * BN 0TITOZ ISk
X-nics ADETOZ T FELUREEE DR

1 RE¥hAZ 7 ABEFEEOERENGE & RENEM OB ZENT 27D DBE L HER,



4 FEHENYFR— b

ARV bOZ 7 ABEFEREHRR ISEIRENTEF A REFRE~DRENY R— F 2175,
XHEEEFEICOVWTIEIRRET 5,

5.X-nicsDRA v FIZDWT

“X-nics® [RA > ] LlE, REROBEREZEBL UBETES [HA) ITH4YT2ELEDTH
%o 1272 L. X-nicslZ RFEFRDHARRI LT AT 7 LAICHEY T 2B TIERWZH, X-nicsTIE

BTE30E [EAl Tlda R4V ] &h3,

*X-nicsD [ARA > b I, XnicsODERBEORIBZEE L, BBREFEICAETDIZLICLVBETE

%o

- X-nics Tl BTEHRZE [RA >~ OBEBRRTHET 2,

- RFFECHBET 2EERNBOS B, XnicsTHEET 2REB (EBEREB) 2EET 2 LICL-T

KEBRD [HAL] EXnicsd [RA v b 215 TES, Z0HE, BELFIRAE LTE—T
HoHH., —EBRIE CTESEENERIBENHIDODTIET LI L, TiLOERD KA v MaEE

D] #ELCHERTDHL,

“X-nicsOEERIEBIZ. [BEEFERBRE] FOEHZTIRHT 2 &L TERT 2,

“X-nicsTlE, BEOZRBEHD [WERA VM 2153 5&, BEEIC BT NRITIND,
I RTCOBEOREEHD [MEBRA V] BB LIHEIC. [F-T2Nv 2| ARITIND,

ET] SEE X-nicsH3% 4 47 Ay MBS D 2t
R R PR B B ELLE. BERCEELENEAET
LSRR RER 2
(BEF 4/M : 2) R 5%,
- [AIESE#Y-4 -+34- 1| |
TR R PER T HEE L LA — b ORI TAE L7188
(E) X-nicsEEF @IS - Xonics SIS A 25 AVMEBTE %,
-nics I f - ) B
(BEF (/12 1 4) =T - ALY AL RIEEA

SHEBICHEL, LR— MEHETERKRLT:
BE. 2K AYMEBTE B,

X-nicsat’ vy TZ 2
X-nicsHHEIE SHE 5 c 6 OHDBX-nicsERDHN DS 2 DDEK T,
X . RERRTCOHRBRBOEMNEEET S,
LHARBERER | XnicsdEET 14X ’ B HEOREEERT S
T — 1 ODBEOR THEBEOHAERB OB %
(WEF /MK 2 4) X-nicsTAVE Y27k 2 - ) .
S R R R S R BRLTH, ZOEEROF /VMF [2] &
X-nics|EMANIE - +¥2Y74 2
(Z4R) R ERCE
X-nicst’ v 7 -44038 2
. \ BRSO REE (RIEC) -+ 2K AVb
LEGEBR M o AN B
GAEF 491 ¢ 2) FEREERE 2 CHEETOLXEE (uSIC) 2K {vt
' - PBL (BS#ASROPBLEMA) - 2§ {vb
<AV T RBHNRGEICSET B,
H B RS B R 15=r997" « BINIRE L XHBEOXELRH D720, SET LRI
. e s A/5=r97 - BHRE 3 . i
(B&3R) (WEF A& 2 3) IREBH E ZDHMA#EXBEE T ERKIT S
z&,
S IR NESHE I BN EREL, BEESTAEKIBH L
HBHRES ERHBOIT IO 2 4 -y MERCEREL, ARTER
(@E) THELESAEET S,




6. A PO/ REEHEEFAIENEH Y F2 T4

N = R4
@iz A X-nicsH# & &ROMEZ mk | FAMTIRE
(F*) *RILADH
w OB RERRL B R
= HERERERE LEEROBERE A S B HICHER 2 LR
I (BBHRA > b8 2)
ﬁg
g az X-nicsEEF @I I F — XonicsEeegye — PAU—H—tIF—| 2 HALKF(AIE)
2 (BEAA > R 4) eIF- BE - BE - BT T/ERHEA 2 HibAS (B-B-F)
2 HEERT 2 FHlb R (F)
B ES 2 =Bty
R Ap S B 2 =Bl =ity
EMRF T ERE 2 E=BlaNealeiily))
EFYF/IL Y FOZYRES5H 2 LEEARE
HERT /N A PRI | 2 ERAY
HEIRT /N A ZRHELE ] 2 EREAE
Elﬁ Physics of Magnetic Materials oy
M (Bl bR ) 2 REMFRT
= Quantum Transport 2y s e
- (BT 2 BERRERE
Quantum Mechanics of Many-Body oy s
% Systems (SHROEFNZ) 2 REMFRT
B S Conics Séi:;c;llll\l/l)echamcs 11 ) SR
: FERN B b L —
B @ERA RS 4) TTT $FTLobnooz 2 REK Y
~ EFRETIE 2 A
= N AN E 2 RABA
R
~ FIHETETYMER 2 KERA
B i T 2 KBERAZF
LRy o= X 2 KERAZ
Bt E Ry o= 25H 2 NN
F/ITL U bOZIR 2 KRKZE
BFNRTNAR 2 NI
EFYIL/btO=ZIR 2 KRKZE
BFvIal— 3 iEH 2 NN




sqs % ]
Bz mEE X-nicsHE & EROMEZ rxk | HMTIAT
(FW®*) *HIEKDH
KEFTY 2 KPR A
WHBEF TSR | 2 FINARE
B BT T |l 2 A
W BFTNA RERH | 2 FM A
W BFTANA RERR 2 A
FJ RIERTNA 2 T4 | 2 FUM A
F J HAEBT N A 2 T4 | 2 A
by bAaZ o RT2ER | 2 FMNKZE
A bR Z o RIT2ER 2 TN K
X-nics N =
ey 2 - F YRS 2 ERERAS
+ SHERORTH 2 BEER A
s
s it 2 ERERAS
s ETNFOHETF 2 EERBAF
e i AYRAE Y 7 WERSEH 2 BRELAT
B HERBR
i (DEHRAY M 4) ISREFYE 2 EEZBRT
~ *F / BT 2 EREEAS
? AEYILY FAZSR 2 ERER A
R
~ EFILZ OV X 2 BERIR KT
F/TLYbAZSR 2 BEREE A
B T 2 HIbAR (B8 F)
BFHH TN R T 2 wibAE (F)
B4 S s 2 stk (GEBY)
S REHISIEIE TS 2 kA% (ETL)
X-nicsHHEMEHR SRR MMESA 2 stk (59)
SRR S ESB 2 wibAE (59)
ALK 2 stk (59)
F/ G RIR T S 2 ElbARF (A0)
B i 2 TmE A




N E Ay
®iz BE# X-nicsHEA £ROMES mvr | HRTIRE
(EHH) *+RIEKDH
T AP 2 LEERT
BEFEFHETE | 2 HRAF
BEAEEBEFHELIZ I 2 HRAF
HEAERT+ b= X 2 HRAF
Crystal Physics ({5 R¥1E%) 2 BRBEEAE
Superfluidity (#B71&h) 2 BRI RE
Superconductivity (#B{53&) 2 BRElFAFE
Physics of Two-dimensional ey e s
Materials (2XTTHE D ¥)EE) 2 RAEHFAT
Light and Matter | (b & ¥& | ) 2 ERRFERE
Light and Matter Il (¢ & ¥ 1) 2 HRBZEARE
* Light and Matter Ill (36 & #1211 2 SRS
g
ik Light and Matter IV (J¢ & #)'E1V) 2 HRBEARE
Quantum Theory of Electrons in Solids R .
% =R ey
o (BHBTH) 2 FREHTRS
E Ad d Special Lect in Physi PN
” S Yoo van:aei p:(: ei:ies in Physics ) R S 2
= FERI BB (BRI HEEREE )
" . ) N MRS Advanced Special Lectures in Physics
i (RBRA VML 4) XXXXIX 2 HREIZERE
— (MEFFISEXREENT )
- Advanced Special Lectures in Physics L ey g
(BB BEESRERT) 2 FEHFAS
R
Z T AP 2 REBRF
BXinE 2 REKRE
B 2 RERE
EREER | 2 REKRE
BRI 2 RERE
ERRERLS | 2 REKRE
EREEHCE 2 RERE
KEYIELST 2 RERE
fEmEEs 2 RERE
{L2EREF 2 REKRE
N 2 NPT




w2 MER X-nicsi#%% ERONEL i Rl oRF
(F*) *RitXkDH
R L 2 P
W 2 A
RME - FRE - BERYME 2 KPRA S
BFT7T/N\ARLE 2 KPRA S
EETH 2 SRR
STt N ER PR R 2 N N
gL 7 O R 2 SR
KK - <A 7 AKRIE 2 FBR A
SEIEM RIR RS 2 S PR A
WENERBIH 2 KBk
- RS 2 KBk
&
1k YR EH AR R 2 KIRA
£ EREER S 2 TR
? e X-nics BERLS 2 PP
Eélé (%\Eﬁ%@ ijf: 4) PR Fim BTN | 2 FN A
a SEIHET YL 2 .
. BB TR | > T
R
- HHT 45 I ) S
BIEETRH | > .
BIRETHHR | 2 -
R R T LT 2 M A
RS 2T LTE 2 U A
BT FES | ) -
BIEESAEH | > -
Sk 2 Bk
FKELF R 2 BEfESE S A
YIRS TRA > .
et E R > [,




. = A4
Bz HEE X-nicsH# & &ROMEZ #or | HRTIRE
(R *FKOH
XL s rboz=sx 2 BERI AT
BR - WEEEYE 2 EBERXD AT
FEFREEF 2 BERIAF
ICAYIERRIFERA 2 EBERXDAZF
ICARYERREEC 2 BERIAF
X-nics e =
ey | ETESH 2 EREDAY
BrLELYHETS 2 BERIAF
5D 2 e N
74 b=y oS/ EE 2 BERIAF
FIAT-VRLZY 3 v MSF-
TR AR 2 EERR A
YTUTVT o AVELEY 3y beit-
+ T TS 2 BRE A
i BLAS
N I,_u‘
4 R ’ (8- F-F54)
F BT 0 2R 2 HlKRFE (F)
& FB1K TIRATEBRIS 2 FhkFE (F)
E REMNBH
i (BEFEAY M 4) 75 ATIGRAIE 2 HibARZE (F)
~ AA—JH vy TE 2 BibRE ()
%E: Ny AVEE YN =h
= KRR 2 HibA® (BY)
~ HERT N Y EBREES 2 LBEXRT
£ 70 RPN 2 LEERE
X-nics e o -
LT O R BT TN AR5 2 BEEXRE
ICRT /N A R [EI ISR 2 LEERE
EaNIE 2 ERAFE
VLS | Xk 2 FRAF
Laser Physics (L —#'—#¥) 2 RBREFAF
VLS | Low Power Circuit Design 2 BRBEKRF
EFEM AR 2 BRBEKRFE
EEREE 2 BERBEKRF
CMOSER RIS ETF A m 2 BRBEKRFE




iz HER X-nicsHi# % ERONES Meb | WWTERE
(EHH) *+RIEKDH
BT S5 2 A
L RAR PSR 2 KA
BRI T 5455 2 KIRAE
K2 T H R 2 KRR
AT A4 AT 2 KIRAE
HE TSRS 2 KA
BEENT 5% 2 KIRAE
BT A RTE 2 KA
FE YRS 2 KBRA
EHER R ERSH | 2 P K
* SETHERR R R | 2 RNK
s
e NAFET THH | 2 FK
F NAFEFITFHE®R 2 AMKZFE
= Ewik - ¥/ 7O RIS 2 AR
i (@\gﬁ%??ii; 1) FEETRER bz Tems 2 F A
— BIL I bR REHR | 2 AR
i BHEILS LAz s 25 2 RNKEE
~ LS | 7/N1 B | 2 TN R
LS | 584 REH | 2 K
T | 2 FK
F3E T I 2 RNKEE
L — e 2 EREER A
A 2 EEERAS
S o C & HI 2 EREHBAS
704 RipET 2 EREEB A
#%ﬁﬁ/w 2 DYIR & ) B A
®ETY VT
RTLLS | %3 2 Ji S N




e, = s
@i mER X-nicsH% & &ROMNEL rxk | HMTIAT
(FW*) *FRILKDH
IRILF -GS TS 2 Fib KT ()
NR7—IL 7 bAZJRGHAIE 2 wlR®E (B-8-F)
SR T LEIEIS 2 A (B-8-F)
BRIANF—VRTLIH 2 Rikx# (B-@F)
APFXRATHRLF-—T% 2 HixF (8)
L= —IFxILF-T% 2 KRKZE
BHIT L ¥ — T2 | 2 TR
BHT ¥ —T55EH I 2 TR
BRI —TEHH | 2 TR
X-nics R . o R
. R _ BRI —T2EHI 2 UMK
I F—RT LA
+ BRI L5 — B ERER | 2 F A
i
% BRI ¥ —IRIBERR | 2 FLI K=
5 BT L ¥ — TS | 2 TR
& sk BT L F— TSR 2 AR
i RERBR
F_Jg (BEAA Y M 4) BT L X —ICRESR | 2 LMK
~ BT L F— G | 2 FLI KR
= o N .
; BRI FIILF—ICHER | 2 TN K
R
~ BRI AT —ICARR | 2 FUHKRZ
ISR —T L7 A= o R 2 BERI AT
v a2—%vhtFalTFq 2 HilxE (15)
_ i RN
X2 TIERBEVRATLE
2 T IRHEEY 2T L 2 (-3 7 -18)
BIESRT L 2 Hilb R (OB)
EBEy T =0 2 FhbRZE (15)
X-nics
1EHMBIE EEEYRT A 2 FElRFE (15)
¥ aUTa
ESEA 2 FhbRZE (15)
IEHRBE T 2 FhkZE (18
AVE—=Fy FIF 2 FhRZE (F)
N— Ry T ER 2 =AY (BB -F)

10




. = Fevs
Bz A X-nicsH & &ROMEZ rxk | HMTIAT
(FH) *FILAOH
FEHRTL 7 O X454 2 |5 EpN=2
Quantum Information (EF1E%R) 2 BREZEKRE
REIBHRBEFTMTHETHER) 2 NN
FXRZE T 45 | 2 FLINRE
FERE L4 | 2 FUINK
SRET/NA R T2 | 2 TN KR
SRR T /NA R T34 | 2 TN K
X-nics
1EHRBIE —a—OaYEa—F4 IR 2 FLIHARE
CEaUTg
—a—AaYEa—FT4 IR 2 FUINK
T4 L RBIEER | 2 FLINAR
+ 74 L R 2 AU A
B
* TILFI—Vxy N RTLER | 2 FLI K=
2 TILFI—V v N R TLERI 2 MK
& B RIS E D < BIERREER | 2 FINAZ
B xER B
i (DEHRAY M 4) iR ICE D < BRI | 2 FUMRE
~ T — X B E 2 FihkZE (18)
= . ‘
By F—Z2AFXLT Y T8RS 2 HibARZE (15)
R
~ F—&RF L -y SE v T 2 HilexE (18)
F—aRF L —=vFE v T 2 HibARZE (15)
BASBNEY 2 FihkzE (18
Information Technology Fundamental 2 FlRZ (15)
X-nies KBS 25 LR 2 =AE (1)
- BEY X T LRI ¥ (15
EAERAZ 2 FiA® (ED)
ERETAIZE 2 FhkE (F)
STEASHESRMITED | 2 FlRz (0
HEAXHEEZHEEE | 2 FihkxzE (0
HIBEBS AT LR 2 B[S E PN
A T I X
BEMTI® 7Ry R 1 Q ) e,

SEBKTHA Ny Y v

11




e, E Ry
®iz REH X-nics#E 2 ERONES #vr | HRTEAE
(FW*) *FRILKDH
27— h T RTFLITREER | 2 TN K
2T — I RTFLI2HERI 2 FLI K=
" SR R 2 HINA S
:|: R X-nics
3B N N | T %%% e ~ \EA ,\|\ =4
= \ %gﬂgﬁ - CT#t THA R 2 FUPNRE
* (MEFRA ML 4)
3 BRETFIFER#EE 2 TN K
F
iR = HBE T A v T2 2 ERERTA
- Society5. ORROHILLMS ey 4 s
z =lERZ
22T L R 2 BIEREAS
23 o o .
HERT O XEE 2 bk (RIEC)
EEIK
EERBE FEAREZRE FEKRT O RRE 2 FibkZ (uSIC)
(HERA v F:2)
PBL 2 FibkF (AIE)
W w=ib k% (AIE)
. e AvE—=—2y T .
SE s Iy r=vy7 . .
?)‘\l ?% J_é; 7@%7}'{?@ :ﬁé"*:ﬁ?\g& 3 i:‘tj(?— (GP-SDIH)
T WERA FEE3) R
- [FE fib
—~ =
A ﬁ.¥ EEMOIT
o o Bt PN
& # AR N7
&N
- [

KHEWAKRFCHBAET 2FERDOEFIETLOBY TH 2,

==
BB
8

?

CIEHRRES I AL - R T LER
P IEMIRARELIYER
P IFMAREFIFHR

I5Y) - TEHRRSBYEFHEIL
At TR RERMNTE Y X T LABK
BT EIFHEAEIFEK

W TR EERRER - o 27 ABENLER - SANRNEER

X XPWABAEAFER - LREXCFER - #8a5 ARFEK

BY)  BFEMEMNYEFER
A HBET N A AMRFER

AIE: ATHIEETL 7 bR =2 R(AE)SHAFR 707 7 L
GP-Spin : RAE> bAZ/ REBRHARAFR IO Z L

RIEC : BXUBEMRAT
uSIC : ¥4 7/ A A7 LRAERERE Y & —

12




13

HIbKFRAE Y FOZ 7 ZEAFEFA HHLS

X-nics B EHKH

T980-8579 fLEMEEXTEFFL6-6-05
(AIESAE K F BT )

TEL:022-795-7142
E-mail: xnics-kyomu@grp.tohoku.ac.jp




