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R RFSHIH — MR BT
DiNlisy
TR E TR

PR AR T A5 L St A G T2 s, AR R IR T AR A, st
WThREM B 7 s RS TR AHESNE A, SO IE 7 JEHRMBEIEM B I T A #ilin
FATE SRR Tk, BT SR SHT U KR, B8 7 NS A BB AR BR A2,
FRBLT BRI LR T 20 M SRR MR E R A (08 MIS) . i SR i 2047 1Y)
BN =T WGTE R, G5 7O, % MIS AHEA s, B0 7Sl T ik,
MIEETE 7B 5 SR SISO, iR 7 N A BT 5 & 4040 TiO iR &), P25, 1t
PERE LB 18RI B R S N PR R A S 3 SIS Eh AT T 5 T AR 98 45907 A 14 32 PR IR
RS R Z AR T 0 8 .
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T B R T RIERBOLERIT T
KU
Hh R B A AT BT

BT HECEOEES (Quantum Cascade Laser, f&i#% QCL) [ 1994 4F ju] { BIAE L5t 30 KERKIE, ©
22 IS ) 1) DR BE A O e 3 AT S AR IR 41 A B i L BT S I AR IO A8 o AR R T H PR B BAAE
QCL J7 s et g, Wi ik K 3.5--16 UK I — RFMIKRME K Zh 2 QCL, #filf) QCL & A Tk,
REEIEI . K ERF ARG, RIFHT 50 RK. %R QCL nf HFARYRAIIFERALN, &2 QCL
RIBRIZOFEARZ —o ZRE XL R QCL M) F ER AR BHAIRIET L, [F QCL FEFIH A
Uy Z0K5) QCL HiAR LA AMNE QCL HoR, 454 PR AT AR FUidt &, $& 78 e it t Dy 28 A 13 6
T ILIEEEAR T %

D45-03
T M B ER A SRR I R —— M BB F RSB E
T E*
B R R, AR A [ R TS0 =, B9 Al 210093

TR RSV T BB BMA R T B o KT B A T YER RIS, T S A A
XA BE B B AR ARG, 27 A YRR ARG . IR HIMESAOALE, BRI AR BRI A BT LS 2 Ao
PR 745 EROR L, SEBL - 4EM R S IR S P T K RIEER, U2 1k 4 120,
H % pick-up HARM KR BI[L]. s B Mk} pick-up B FEIEN R B RE, AR B RSEIL TR AT & 1
7 CEROR” JEREHE R B B BOE AT R AL E, FRER AT RE ARG G, H RS 15
T TR T, BEMTOT R 1 4EADRE I T 8] A% B B LR R R 2] XA EPEROAR(E AR
IR T AR RRE A SRR A — AN AU ) SC—— T AERDRL S HE B [1] o BT AR — 4 SR A%
ae A Pt R AN R G S S TR R S A SE B RE A7 45 # TR MBS 2 7 AL i) — R AT a3 BB, I
ZRRRL TG, BT ERE T I SR A 2 AR 3 55 RIS 45 [3,4]
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PAVAE T KRR EARLA 45 )15 7710 FCC-GFSH[AIAIHL &35 > We B & 75 7% DHNet[2], FFITA T ARk
EN 1A RS A SPADE[3], 87 1 4EMPRLRE . S BASATER RS AT 3 A A AL [4], B
S R SCH FHE L R . s IR R AL A B ) S B[] -
Z2 R
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L. Wang, L. Ying, F. Huang, Y. Jin, Nat. Photonics, 2022, 16, 505.
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ALK MRERLAS TR B

IRHERR S AR T RS (K BT R L 7254, RO IRYE R AR SUB B Fe 80 o R4 22U
TR G T 0 P A ER Z S BT i 7 S, DREALSCIl 7 RSB HJZ IH/IAT 1 TaS, i T Ul ks
I G H MEREES, T BH)E Ta 7 AE TaS MR8 B REINLE,  FFRIL 1 %8 ks ik
FRHEAFRAFLMEERBRL. PR AERK T, BRI T R Fer+xS, 55 & & R 1K i1 24
H SKHAEGRAS I N o
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HETEMEERRE GHEMENETREHA
R Fx
ARy GRID

RIEHT TR 45 58 Ao T B TE B HARZ REE, (L5570 45 32 S ULECRR 1, H12)
TABLDIREIAR R o AR IR TS R R IR VO AR e T A S A AR R S B s R R R . TR
A LR E B U AR A AR iR — il 1 YA AR AR ELAE T AT AN R AR &R (B SEIL R 1 - L, IR
&2 Z AT E I ftk o XEHRER T — RN E s IR AN ALHE 7R 5 A pg 85 K8 gl
B 55 R I RN 5 R R AG T TR R, T 20 1960 2 i rh R LB s 1 B e B 2 S, DA R YA A PR e
XPEHA LA OGO RE . 2T X BRI, IRICH RS YA A S B AR R N T [ A 7 1T 0
AU, RSy 4ERE. ZEBEM G, JEAEA R 45 S AR A A BRI TR BT BRI
FEA BT &
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Hh R B A AT BT

BRI EE BT — R B R AR R, L RE Y TARE VT L & B 7 GO 7 TR
HMEAEKER, FISEHERRIE. . BRI BOC IR R TR R ST 2RI R TP AN
I IR B AR RIEAL R LA RHA R A . i TEMAZ . AR m KR A Ik
MORIIME K fsft T EHARIEI D, (e AR e s o I G PR i, AHORMRL S 8 AF C 818 % B i O
BEEBOR . ARl EEN AU RARBOR K E AR, H Rk s AR AR s . BBk
PRI TE . By BmIh R B P ZLANEOL s . B AR T IO RIS . SRR ARG N RS, e
SR AR S BT R R BTV T T S N AT, SR BRI SR TR R R A P ROR 1) A BE 2 T
Il 5 PR A o
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REWITNGORRL T8 S R 577 R RE

KM XUEHT. 2R, VR, XBC A

e RO
TEWUAARL T B PEREAN DR T RS TR RIS, SEAH T S RIS AT et T

TENLGN KA T HE) ST FI B A 28 ) L T P ) A R v R 1, RO M U — M T . R
IR . E ST EISE RIS Il 1 R AW BN i iR, #5280 7 R KR, 4R
R 4B s RS, I SOl A AT RS S BT T T . DL 4 S MR N AR Z
IR T — M P RE A WL RN S AR S S Al s . M T AR RS %, R A D R
SE PESE T T ER DL AL S R E o

D45-09
KSRGS LSRR EIL 5 TR
Ji i
74 42 338 K

XERTRE LA 2 R R o ) TR 428 B 1 AN ATTSE 4 Uk e T AR5 o B0 1 $i i A A7 fi 2 P2 A
RS R RL A VERE, BT AR LR T T E A A — B B2 R0E . e O KR
ARSI V53 SRR A 5P R B A KN eif . X e diseh. A5 5
NIRRT 28R i, A AN — B SRR A 05 R . SAEGOEBURASE AR F A A ' 7 IR #4%
J82 2575 SANR], XA AR AT AT BT R AR A R (17 3y, O S A S A A A i A rp Ve B
SRt BT e AR, FATTR B R R 2L-2L A S R S AR AT RE, AR T —
RSO EBARAL AT A B CRUTOCEEAREED, MR MR B RIS & T e Akl
FERZE-LLAMDEIR N aS i ma . P adh: IV OREALY RO EER MR ANE IE J8 it = 14
FMARAZ L Bk FBRHEIAE T AR RS, ARy 1S Qg S ae 45 R sE Bl R B R i Al AT
PEAT A B
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TSR R S R IR
Eying
JERE TR

THERARL TR IR SR s R DR R ) RE A S A AR ORI, OV IR R T B TS EE T 6. 2
M, HES S22 R S EINE RE A, S RGUEDT A A&7 00 8] B SRR T P A4 75 58
AR AL (IBL-M0Sy) FIR-2 R A SR R, SR S i % 1 9K RUBE 42 S s [ o)
PESRER . 1 tBL-MoS, T 7T, JRATTIE I s v i B 77 B s (PFMD 4878 17 BE /R B Bk F M 2% AR AR 3 10 2,
KB JRHR H 7 ] 5 7 = AR B BB I R AR, JRAE I S S R TR B DU EE £ 7 (DDWSs) 4141
USRI, A R Z LRSS F R A7 R N TS REAE T B 3G N A DRAFASE 70 A o BRI AT SR SR IR &R, AT
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AT 8B (AFMD SFRSEEL T UK R IR HERS 3 5 NAR Y R %, WL B = I 5 2R S5 1)
RIFT AR, JFIE 2 0 P R T S O BE R 0 A . BT FEEIE HY) (1BL-MoS,) MIRiAEY (f
S HIGUOR RS, @S0 T AR SR S PR ] B SR BRI T 7 0778, O —4ERD R B RN A v
A% R R SR 1 ORBE R AR

D45-11
EWEFEYEE- VLRI R
PRI
U
FA 15 1 G50 B ARV SR AME I 30 417 R B S S Y B U AT LR FU R 3, IR R AR

T BT RN AR T ER B R . S0 R AT SRR AR BE IX T REE R EUZ UK
TR R R R, AR TR o DL L AR AR, SE BB, IR R I RET S5 L UL HL i 5 73
AT SN IE SR, O SEHL AT R RO B AR RN S SRR M A S it T BRI T 6 . SR
AAEZETT A S AR EE T 5 B LU A RE T A B, Xk 2 1 HhAME 78 70 e B, AEAR I
W, AR i8S 51N SR S, T AT BEIN X BN, AE3ET5 2 R A SR R AT
AR T, JFAELET & LSRR B ACBRRERS . Tk vl I A PR 26 G AR SR RO 7 S R AR S5
AETIR. R, 7RO SRS, B OB AT BT SN RERR TR, A K
R L7 SRIBRFP 1" S H B R B AR A X RO B AR L 7 R IR S R AN P AR S LIS g g e A, o8
NGRS R REFE AR

D45-12
BTEANGE FHBEREE FEHHER
P NEA
R ABOR RS SR et o 4 B S =

AR I BRI R, R E IR N5 (ABAB.. S, TR 2H M) A1ZE
A (ABCABC.. . #E&, fafK 3R A, IXAEMFA R IVERE B, X0 SR v AT S A 28 1 5
TR, PRRA AT DAEAREE AR . Hodr, 3R AR 2H A AORASE R 5 i A SR A B, iR R, B
FERCK . WHFCR B A7 SRR EAT AN, BT REREARPIYI LT w, SECH RN R
FEHEIR, AR 2 R E EAC, RERSAFS 3R A DIEIR AN 25 1F N IR LA 2H A, HATCHR
RIAA BR B RSB RM O REEACHE . SACHE . B E A B4, BREE. X T HOSZ T HES ) Ceo
TS, R ERBE TSRS AER K N5t RSB Coo 20 T IITEBIL o, B H AL AR
N Coo REWEMBHKARA 7 2 LBk (LOPC) dhfk, I HLAEWS S 5 K Bl & . THEW TR LOPC
LEMIRTRE R W B Ceo B SRS MIRTAL A HE DA — KSR () 2R 454 o HLERIIF FER T VRN B L A
AR A 335 112 FH AT, 7 K41 Cooo 43T 1D TR IR IS L34 225 30— 35 IR S AS 48 437 IR SR 4 0 sp® e S
il sp? £, (BRI BRI Coo VRS AT HOKARAG FARAE, H IR AL S5 1.2X10-2 S om— GhHe ARt
PP LT A JRIIAE 73 L3 A R szt R B IR A

D45-13
VB R AR A
JB S Ak
JEERE
HERENLAF M (MRAM) BAGAEG Rk, BT, DIFEREEIU A, A REMESENE AT s
VHELAIREAL TS S5 2 BT USRI A i o B RE B A8 DL /R 39 I 4 BAT i1 (0 5 T A e T
PERFE, 9 MRAM IIEAR K FESEME T 87 % HHT MRAM Bf5 25 A\ 3 20l AR . st /)
FE(STT) A E e iE /15 (SOT) = F s SR SEBLREAC IS o R i AL 3 ) BT 7 SC L RE AL B (1 211
W%, BEFERCHE; BRI RS T it A 0 B, AT 32 PR ) 1) 17 2 1 PR AR 2
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Rashba %N ELE H HegE /RN 1) SOT JUIE I 76 -5 T B RE AL BN A A e 1 in) @, T 28 BLRE 4% 1) e 1 2
MRAM 23t/ INEAL 1) S . R A SOT sl e B REALBNA. , I8 W 5 BRRIR 1 45 M e T 88 AN I 4 B
AR A H P AE =I5 T TAE B R RS /1% (orbit-transfer torque, OTT)BZFENLAZ M 25 . & i —4Evu
AR Rl WTe,/FesGaTe/BN/ FesGaTe, MR 4G, H A FesGaTe, & —F 4kl & Jm, HAEEM &M
S (PMA) fimT=R0EBIRE. Bl ERES WTe, FRIFUERENRL, FIFSH OTT MMiLKs)
FesGaTe, )T ELRALENIR:, MTSEIBHERI BN . Bl hUE FesGaTe,/BN/ FesGaTe, 14 Rl HERE 18 45
(MTI)RSEIL o I b A 4k (1) 1 PR LA 2 SE B T 76 25 I8 W /N7 5k B R B0H 5 N RS

D45-14
Rk 5 5 P R s 5 K™ K B RE Rt
5K Btk
B TS R KA
HAT, /NHER(<0.1 e ER A AR BE FLIt K 't FE A2 ek sl id 26%, RT3 TREMIENMLEOARAKCT . 28
17, PSC 1filfiaE KIHEAT R sE PEA R I AERL, X AEAF % Uk 1T T HL il BT e B0 B e et e b 132
rRsEtE. ik, BHEASATRE T WAl A B IS RS R MR R BRI, SR RLE AT S8 T
A, MIMSEBL T REKIEET /IR 14T R FRRE i, (RS T AR DU B Jr oK, ik 2 i
Al (FRIAE 900 em? 247D oK AH 44/ 44 T A JBOIT 28 J 11— A (1) 3 TR (K AL B 7 vk ——<
FHIRAIAL BT %, REFES IS N SESERE R I BEAT KT SR R S S GEIRR AL BT iR b, R
PRACERSCHL T W B S R I AEAL ORI R AE 2 X T AR Y 20 e B K e BURO e A i, [RII
WD TR EREE IR, N ITTAE ] A A R AR DX I SEBIL T R ) — SR T AR 4175 i 1) K i
B o AR R I A 2 G 3 3o 235 5 2 TS 70 o6 A AT D RE AL B BRI SRR T B BE FEL il PO A 5 1A 2K
o fa, WEIERA AERATE G S HETRIET NG ERE™ KA € FL It AR E 177 T (R

D45-15
ST ILER A5 (T FE T AR AR
Lt
[R5 K
ARRET AV SRS/ N R 7 WG LIRS VAT [ N ] 1k E A= PN (E 2 g Bk b Eip S 27

B A BT 6 o XA WSS RHEATR N I R AODLERBIE 5T, AT HE R S R HT, JF AT
PE BN EVE M B R AL S, R T O . T e DU T O RE, B IR E] L 515
A6, fEE A S BRI IO T, 3T W R B 25 M 1) g A 38 AN ] BRIV o X BURE A
HIRBALLF AR AR WA, IR 2RI FLAiH . PSR I S5 T DA F <544
LR S b DA, R 7R ISR ) H 7 AT T3, s T RERFR A5 2K 1
R TE ML S5 OB ) Lo

D45-16
Rk AL S BT IR R AR R O A
i SR i
it
Bk )AL R BT HL TR IR A A . DL RO HVE B SARERE, A7 R O AR B R B AR AX
MoRke AR, SRR, R NBIBNE R T — AR5 4R AL s (A R L, SEERL
TRHETPHEE (n45) Kk, JFE G HKIE o LR A 5 XU S A SIS AR E T Sn2ro SE UL,
e NBIA ARG I 1 B R 2 50 DGR BOLT N, IOt 5RO A RIS 10T B2 45
ERE IR E . BEAN, SR T —AhBh 5 WUl AR AN E AL, T & R W R T HHERE (n=
1-3) (2l R4 o DA R S i A M o X — B IEVE TS 0 G B AR Al AER R R R SR A, e
HARBA R IR RRL, JR48 17 R fE SRR
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D45-17
JERTE A S rp Tk = O ARAIE
JIARH*
(PN
A BBARME T REANA R, RIRIE @SSO 7 Aol N s S o %, @Edaml
DTSN dERARRI S &, SEEL T AT AR B . A GE R [ 25 S DT A A S B
S ULECAN A A A VR BR 1, 110 JZ2 DR VR 50 s ) IV A B 1) R A8 VRS [R) 207 BRI 746 = T ANBBOA S A FAg 36
Wregalitty, Mimelig it B e i1 Je. BieMnMER A TR Ak
FATIERL AL AR A R T, BRIIAE —4EE AR TaSoHh GINFE 7, #E PP HUIEH U &
Ko R R AR BN B 5 B - LA B AR . X IR R T TSNS BT A RIS R
KR, It —DAETCAN MBI AT TR 3 A RO, ONSEILF I SER it 1 BEHAESE. It
Gbs JRARTR G S A AR FAT- AT P - 8 LA B FELAT - R AR ELAF P B ml 2 0 2 T B B BRI 0,
BEHE. AR A ARIIFE A TSR OE 7 AT RENE

D45-18
T 0K B AR AW H S A
ke
TR B TR A i (R R AN U5, A i A= i g A TN B j s B &

I H SR — M IC BRI S W7 i, R i) 0 & b A T2 IR T AR . SRT, IR
(IR AL AR SRR Z . S RAR, HIPH AR A Eh s, X UL s St B AR 7T IR R
BRI T R AR . FE T, FRATRE Y 1 T RO A R B A5 A ) RS 20 v R BRI A SRS
P s . WSS TREREN I M Ak, Bt T AR BUR I PUR AL O A i 45 4, W33 o)
TR R, fE7R T OR AL EE R RN SR SRS I SR, IR E AR S
R Izh JsA N ER, SEEL T SERRIAE TR AR b S B PR T =y Rl IR, 4 E . WSk =
AN T FE e AR SR ) S E AR 364, TR A i PR SE P IS5 A R SO A S R A% T s et i
58 IR BV B T 0 s PAC ISP PR R JRE s g Mo =R A S e SIC LA A RE SR b (RS2 R fiEBR
S

D45-19
Je s o1 R F A A AR
ok G gk
=2 H R
Oy R MR T AL R E T A SR, BN S 5 e SR I s BEE A T, TRE S
TR RTRE S B TR, Bt AR T B T LA RRL T AR AR 73, K BN v 1k e A4
BHOER . TR 8 )55 BT Ber B TSEa SR, IXSRIRR 7 7o) L MRr 8 & P
FEARIR, AL, EAP BRI o a5 S5 U SN AT 5t AT goRORE 7 AR SR 7 ey 7 AR B
K AFITFEES AR, R TR PR X FRATTHE AU Tk B A HUR
PORIBAR 7> T B T5985 IRERR D T BRI AR, It — 2D IHON D RESE et U S i S5 e 2
ERZEE

D45-20
3D printing of colloidal inorganic nanocrystals via photochemical bonding
5 Sex
Department of Chemistry, Tsinghua University
3D printing has been a transformative technology for building porotypes and various functional devices.
However, direct 3D printing is typically restricted to metals and photocurable polymers. To address this issue, we
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develop an approach for 3D printing of inorganic nanomaterials, or abbreviated as 3D Pin. 3D Pin uses (1)
preformed, colloidal inorganic nanocrystals with various compositions as “artificial atoms” or building blocks,
and (2) the photochemically bonding between nanocrystals via their native ligands with bisazide linkers. The
broad library of colloidal nanocrystals and the nonspecific bonding chemistry of these nanocrystals render 3D Pin
universal, as exemplified by over 10 semiconductors, metals, metal oxides, and their mixtures. The printing
process allows for the formation of 3D objects in arbitrary forms and with nanoscale resolution (~150 nm). The
printed structures show high materials purity (inorganic mass fraction over 90%), low porosity, high mechanical
strength, and show emergent behaviors, such as chiroptical response.

D45-21
TR TE R ARG R R R T A R IR L SERS AR N
ZEHEWY. SRR RIRAR RENT . 31 2
BUPHITE K

I XE DL SE AR (B 0 22 AN IR 24 B 35 22, AR Geili- 5 i B AL AR AR S BURES . R VEZE . BRI
U SEA L, I BRI S B 428 % AR T 9K TREAC BRI A, dE MR 7 H IR A .
AAR GG T AR R T 5| N B BRI RER &0 T, P97 it A, 53 /122 A
JIEEIR I S A PR AR PR, P DAAE 5 AP N SBUE DGE . KT AR . 4 s R IR A M iR i . AL
FAURT 2 TRESOR A ER (>4 5E~F), K7 BRI 3 =ik 97.5%. 5G4 AR, XA
A 3 22 PR B AORARE B PR R TR ST 22 o E 4 9o A A SR T 7K T P R g 5t T 25 =
TAEI ARG b, SINIREY, 0 H PO A% AR B S H X RS A ORI 5K
T PR ANV PESR T T S ResE v, Sl HARR T e S 2 A AR W TR B S I RE S 48,
FRINSEIL T R THIAR S BT AR A% FR IR AR 5. ARRL T e — 2B it ki PERE SERS A=W JRK
fovs L NP REAGL NN 00 45K

D45-22
DNA -3 99K A8 S B 516 3] 55 M T 7T
PRI+
TR
AN S A KR T AL B AR, T AR ST i RBEERTR PSR 2 A, (L n] RERAT

Fge bR T AN G IR IRTE T, PRI SO FE R HRT, O 2 RN [RI S5 R A R AN ] F 22
JTE I, (BT & S5 R 2 R s HERR G A, Sz al Pk, SRR PR ] 1 AR AR A NIV . VP
ZHGE M AR T e, SHRAHOCRA R, 1 DNA TERGKRIT IECARRT, BT HAR AR A
(RURy S PEAT ] AT, RGBT AL AU s T IR S5 M= I RE /T, H AT Q2408 1 50 FhAS
[FIZEHIIE) DNA A8 deks, (RS SRR = M3 10 A5 A 25 ) S s DL S SR AR SC PRSI Lo D 1 i R 2 ]
R, AT T7 K DNA EIMTE %15 SRR QKA 7B, il DNA BA AL 50 5 1m0, Pl b v e 42
| A9 AL IR TRE ARSI BIRT S AR B A )4 o) AN T 42 o) 2L 3B A AR 0 2 2 Lt ), R ol 6 L L AIox
PREEH . LAt R SRR ARAER, IR TT TR AR YR f R G AR S i Dt 2 e . 55— D51
S5-GR35, 43 DS B T % e Te AN ZH e R B R B ) (R SE A5 o SRR K b i AR
ZERPEA R AR A SR A TR 0 SR T

D45-23
GORKLT P25
K| B
FMORAE (el M 7S5 SRR 4 [ S =
A R T 45 S T AR KR 1 ) TR 2 SC L T A A5 5 A% 38 5 0 5 (A% oW LA 4 AT AOR A R
55506258 SO 5 Aeh ik 7R S IR R BB ) j . — o AR S i R R TT R TT, HERUR YRR T
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(T PR RAT 9 b HLAR T 55 B T IOR T IO T2 N2 . AT TFAEAN) 2 7 55 8 TR 9 KR 1
RS AR AR A, SRR R T 2R FIEE S ORI SS, B AT ARG T I KA P
ZH 2 M AN - TR GNRL T XU T 18 9 SRS o JEE e S 2 U6 8 155 U ] B 6T 6 5 4% ) e PR AN AR IR 7
(g 7)) MREER R, s 7 ALREA P S FYOL M N 2 [ € Rk . fEMARRA b, KT &
IR T T PR RL 5 PRI %, R ST B A KRR AR R4, KBl T g Bk
fEHETH ik 0.12), FFFEVERFE SR FU0 I SR 55 25 W e Ty T A 1 S B P R, bAh, 3T
REVH PRGN TR R AR, AL TR AR 7 B SR S R R AT, WA T AR R T GK R T
VELSFIR R FEVER L], FFERH 15T PRGN 7 B 5 413 100 S FPERE 9 5k o i RBIWE A Ih e 1
FUER G R F T B, ORI HAE YU 1297 HOG A D RERT RS sk 1) B TP 774 1t 1 28
AR SR S A

D45-24

TBUBF PR ISRA 3. s R 5 1)

RN J*
Hh R 7 B BRAL S AR FE Pl
DASE R FRL B 9 AR ) Sl B3 U AT S AR 7 ] 5 B P B A J D7 ) o 1L R JLH4E R, 9Kpt

TR FERNE T 2 M IEREIL R I AURATRL, (EX SRR 5L Sl PRGN TEARAHR, AL L2
Jer AR BB THARSEAFIRAT, 2 SCEGRAT R BDE L DI RESF I SR AR . LT 42 AR
AR e 5 0 222 0 P S A SR O AT e AL o T v R RE D' FEL D REAR A 77 MU A Je R R BRI AL
NG, R AN MBI AR S SR A ST A, 45 S T A K 5 AR 2 AR Bl TR0 R O A 17 VORI 3t
TN T HAR ARG, V1% R AT 4 09 B A 75 3 VIR mT 42 S 2 172 Rl VB S AL T £ SO o
PR ZOR BN 22 eSS T S A o ia P 413, Sell 7RI, ks B i dh P 2
Wi, M mvERE e A A T RERE & AR

D45-25
DNA JE 440 25
eI
WSS

JRe s 1 AL T B0 T B Ik T g Ry A E bR 45 0 I SR 52 ThiBE » JR AR S A 1 A FR ORI Kkt
THFHIIE RS R, SRRSO TR S 73 E & 2 DR e UM B BARST &
TX PRI T IR T R B 25 M X Bk T 4 AR SR AR AT A, T {15 ot ) TR [ R T 1l R T g AL
BT ISR FITE . FE AR IO 4L IR BN HLAI T, DNA 238 HR I H SR S5 # A AE 71, it
EH HATREE MR R ZBAE D KA DNA ShREACGRIURL 1 ol A EAER, I
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ZHEARLEI T d i AR AR R G S U A T R S AT, B B SRR R IFRE T
W AR

D45-26
Gk & T M AR R L5 R

W&



Hh E MRk 2 2025 D45. #Himi%

AR K

TR WAL, RYRNEAR R —, SRR, 2 MEYTEREDIMG. T2 TA
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D45-27
S50 A FBAE K s 5 L 9 o (S
Fiks
TG K

H AR HR TR RGN . SKBIE S DI T B 1E— 2Rk, 9K S ik B TR
PR, I RIS RRIE ATy, ) 2R AR T H AR TR, 9K SRR 2 PR A A
() 40 2 N B SRS P o ST ) B T TR TR 7 1) o — 5 TH A FEANOK A AE 32 IR 2 [A] A 1) A il 2% B
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S5 2 B DA ORI H R BURL R T AC AR S5 ) . RURE 1) AH LA F S 3 1 22 iR . W FER B X helds
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Eonastto BATREA HSEE 7 S HEUOC BT 3 1 X R R BT W IT, RO S HLEE-
MR- fF TR = F A ) Bt BERE T R ORGSR ARMZ MR TERE . A PrEhta A as fF Ik RE
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FERIBNSEIL T LR 8 THz O BB S THz XUAE. JRiE— P8 TR EMS0E . X8, 5%,
FABE S TTE, BTt THz AR -5 XOEHE 5 R R e v
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T REERIAR LI A NCH B R T ARG BT B R, AR T SERR ], SEAEAL 3Ry
AR HANTR] T B R S ) B TT T SR B AN

AR AL AR RO S, PR 8T T OWRL AR Am R, W 1 22 s v BE SRtk 28 e i L 2%
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Chem. Soc. 2025, 147, 5340—5349.

D45-37
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T
TR AR K

Semiconductor moiré superlattices formed by stacking layered transition metal dichalcogenides have
attracted significant attention due to their unique properties and potential applications. These moirésystems have
demonstrated various phenomena, including strong optical nonlinearity, abundant correlated insulating states,
anomalous quantum Hall effect, excitonic insulator, and ferromagnetism, which enable them promising in various
applications, such as quantum simulator.

In this talk, I will talk about the giant optical nonlinearity of interlayer excitons in WSe2/MoS2 Moiré
superlattices, we found that the coherence of moiréinterlayer excitons can be enhanced through boson excitonic
correlation and effects of Fermions correlated insulating states. Our work represents a significant step towards the
application of semiconductor moirématerials in the fields such as quantum simulators and quantum information
processors.

D45-38
Pressure tuning of hybridized excitons in_x000B_vdW heterostructures
PFpx
o ERL 7 e Py BT T T

The weak van der Waals (vdW) forces between layers of two-dimensional materials and their
heterostructures allow for versatile control over the interlayer coupling, opening new possibilities for exploring
various emergent quantum states. Here, by developing gate-tunable optical spectroscopy within a diamond anvil
cell (DAC), we demonstrate that 2H-stacked trilayer WSe2 can host strongly hybridized excitons with four mixing
species, i.e., interlayer/intralayer ground/excited states, under high pressures up to 6.6 GPa. These excitons
manifest through a systematic spectral evolution of the optical resonances, showing pronounced enhancements of
energy-level anticrossing and redistribution of oscillator strength. This enables us to determine the increase of
hybridization strength between the intra- and interlayer excitons by a factor of three, and further distinguish their
independent contributions in the hybridized states. Our findings illuminate the prospect of studying dynamically
tunable bosonic interactions and engineering novel optoelectronic devices through the manipulation of the
interlayer spacing.
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PEAER THTRINLIE . D, KA R BRI G a4 AT An i, 38 I o e AL 1 5 M AT A 2 1
AR, SCOURFE T IR, RUWEMEIRIAFR — BRI BER. BIHBTVIE, “4HeEeRmas
SR H UM AIZ R BT HE DRI 53R4T o SR, LA PR 7 SN AT B 5216t e i o A% 14 1) 264
T FRE PR, R T ARV A A SRR o FRATTR B A RN P N ) 5 SRR B RS
IR, SR 4B T e R B A I B G i, SEEL T BV R R R RS AR TR 3. R
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3D printing technology enables the fabrication of complex geometries and is particularly well-suited for the
manufacturing and optimization of lightweight structures.As a mainstream additive manufacturing method, Fused
Deposition Modeling (FDM) offers unique advantages in the fabrication of composite materials. Lightweight
design has become a fundamental requirement for modern aerospace materials. However, the design of lighter and
higher-performance materials remains a great challenge. In order to break through this bottleneck, this study
conducted a Fused Granular Fabrication (FGF) 3D printing to construct metastructures using Acrylonitrile
Butadiene Styrene (ABS) material. ABS is known for its low density and high compressive strength. When ABS is
used to print architected metastructures, a substantial reduction in material weight can be achieved. The design
approach in this study is based on the Kresling origami model. The fabricated metastructures consist of unit
cells with varying volumes. Compression testing is employed to evaluate how cell volume influences compressive
performance. Experimental results indicate that unit cell volume has a significant influence on the compressive
performance of the material. These findings provide new insights into the design of light-weight metastructures
and lay a theoretical foundation for future structural optimization, as well as the exploring of high-performance
and light-weight structures by means of 3D printing.
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