“WNFSIEIE E S EIN 2024 £ E I EEBIRIERE
(IERE )

‘AR EALTTHNEAKRENEAREALTTL
B, EMENG. FAMS. BAEFE BNFERETE
BAAEEAR, EHEIES. MAEMBEML T W LAE
W, HRH & RAERFNEARY, BAEES I
EFR B ERREAIS KR, Fr, meER&REERL
BETHOSHFEA, REFRD BN, HEHH X
Pl R & BRATE 003 E 2 A,

2024 FEAEESETHSEE. HIMSHEE. A
IWHEMPAREESE 3 ANEAESFHTHE, PUIHF 20
MNRE, EREFSME 4105, Fer, $HF 10 AEF
MFEXITE, MEZHEKEFMHF 5000 7, FATE

500 7 TG
AR AR Y E T |, T AR E KA R

foRBR BN H#HAT R AT, TUE MERE R, B =M
TR E WA R AE. TERATH BN 54, TET
RRAHRA T 44, FATESEHRAEHA AL 6 K.
BHZ 14 RRA, FMREE 14 ATTA.

AIEHT AT WA TMEATFRFRXTE AL R,
IREFAAFAR (FHBEAZUT, L 40HZUT)

1



AEBEZXRAS. FFEHFRIE LN E E
aARIRE, AR TRRA, TESE 2L HrEa 3 K.
BER 14 RN, BN EHRREMS5ARFRERR L.

1. BFISEE

11 ATHEERT BAREUN M K ICE T A RS B
R

HRANE: A RKETHHARHRERBEN (HR.
. REmEmE. ERRAF. REF), RERKE
Wyt B AT BMEOR, BERE. B, Bk
fom TRBWNEET, REABNEFLBEMETFRER
T BEALRAC N NAN L, BT e BN &5
ERMSTEREIMHFNETSNER, X FEANA
ST o A A A AT 4 B SR AL

FHMm: 6K | 500K #IEF X e, JEAL A A E
PR 10° K FATAH BB R H R & 10pm #Y )R
TMNERZETREFREGRToMMNE; @A %
SEEAEIMHHUR —EMBRRET, ThxIhe
F-mE e T HNHERES (DT 5M), FohlEr
CATIE ZE WA ST AL o B 1R

K BRERRX. MENEERML. HMEH-%
A K A



12 By e a3 W fu st AR R R B & R AT
& B S5

FERWA: A8 R AT A A X WA o R A A
WU BRI EATNEENE, SEEKLKAY
w AR TR, B R A R A R A T A A e R
Z, ARSFEUMERAZERENAHBRE BRE. An
MR ETERFEREAEAR, SHAESLEGRAETHET
Foe, 54 5 R Wb v e i R R AL & AT ST R A ik
GREET, BRRAULEER. RASER. #etk
SV A S IR L AL

ERREA: FALD T 2 MEAMY RS HE L
DT 2MANY E IR T AERERNN L, ERIEGRE
SRR T 1meV H R B 2 R4 T 0.5nm #yaTde T, £
AT 2 KxtE e in AR T A AR R A%
SRR N (BT RE B EAE T 1012~ 10%em?)
W R BB ; R &R T E Y S 7 = i
S AL AR POR A AR

KEW: SR FHEEMEAEREKR. HAWS.
JRAL R 42 75

1.3 R NTH EHE MOS & T 814

3



FER WA 4 xteE MOS 4549 & F 2 4 1o s v 38 1T /5 %
# LR B 3 x 10%cm2/V-s (T<IK) By XM, #F 5w
MOS E ¥ B+ KAERA T REHL. wFEHe. At
WA T R ETHETRMARRFAENS; KRGk
BT EMA R R T i KR AR, REE MOS £
My B R XM, R E e T RmET.
B e AR A7 RO 2 S eE K MOS & T & 1.

Y K L Maad-F. -0 BE1ER 4
ETHEMEFHRTSNE —MRETH 7%, B L&k
WAL T 2 e 8T EMIAME, £ E53la MOS
EA TS R R 10 x 10%em?/V-s (T>1K); #F#l
T F 2 M AEIL CMOS TY theE MOS & F B4,

KR B MOS ET &M, WEitHx., REmE.
BT AL

14 RERKHET RATEFAMBIMUBILNE
5 42

HRWR: 4tk R skak & TR 2 I 5% B e k%
B o s TR WM, &Rk E R EIME. &
iR R E N EREE A FEPOLEFHA, £
X 55 6 A O A 4 R SR AR R BE e K
HHEANFTHETAS., FEABIMEHLSF, B

4



HRGUETERRANZHAE, AR _ERKUETRAR
5 Z 2 A8 A AR B RS A R B B e A R AT R AT M R
HOB AR A

YR KRS GBE 2K, #i > 14T, F58
>20GPa) R LEEMEHEA, KEEMEEL T
0.05meV, bLSEE T D B R 8k mk A sk T 350K B BRI A AR 2T
Bk FARSHMEE; HELEAD T IMNEAHEEND
EoRRGKuME T, SAALEEAMRERLN LY
EENE;, SEER) T oM g ETRGK#EAEAM _EHT
KU A, LI E e AT R AR £ R

KR Rekmh. k4. BT %, HIRE

1.5 3 A M RHR R 5 SR

B AR A TR R Tk Bk A A R A R B R 3L
REREZRGIR, RABRETHE LR d &35, &
EEMREAFHENNERER RS R, BXBE. M.
AP F FEORE R S, BRIKE. BHYg. B
EFGemm i TRNRKR FHMTENTFTET AR,
W\ T G ' T A B R .

R K& A LI AR A B e
Wk, FRdaRs 1% ETERTE, KAk DIT
3 PP AR R; MR 2 RE S REFNHF

5



MR R X R B TR ERETHEAZ %
%.
SR TH. GARRAL. BETAEE

1.6 Ak AR EE A P AT A B AR BT 95

FERWA: 4B e T 84 F IR0 8 e R i
TR, HRBERE P B RN A AN, LA
JEE RN Z S 4l B e A B AL AR AL R e L T e X
SRS ERBIE, BT ERANKESEIF LA TE
FETARAY 7 1) W R 45 B S0 R Rk v B AT R
VA BB BT - LA A MR AR AL LA AR SS T AL BB SRORL At
WM E P E T R ENE, BEETER
it B ARG T A B e R 4 R AL R

R ERENA G R A f i AL
WL WAL 1 8 e EHA L R, T ERAL
ERAM Az ERY, FAEAKERRELSHKT
1.6MV/em EL{m 3R 77 ra =7 o 58 R #2290 SEAE T H A B
T A% L B ik WAL 77 o L A B R o JT R b R 400% 8 3F 5
K B T N E A B

KEIE: B B RE-HEE. B RER- 8Tt
Tk 4%



1.7 BT R BB o A T8 A 3O B8 A R RO
vi3

BERWA: 4 E TR B3 T A R Al R AR
HHFHRZ AR E T EMTENINR, kK EEHITES
., AFXUESRGE., KEFTHATEEEERZ HE
ETRFHEARMR, BUEEEzRERSETHAT L
FTHGHEAHELNE - MRENE T, FE6KEN
BESERRETREFR, KRFEPESUHET &, BE
AFoenEEZRENMET L ERMME RN ITH T,
HE A BEKBR T AR B AR BB A7 2

EHEF: S L MRk L E T RER K
Mg, TARUERMFLE, KARESEZRERLEEETH
DNFPHGELNE —REE T E, FRITEHRH 1
B LABABKBEAEA G FERNEXOTE, TAE
AAEEHERRAATERTRANITHARNG 15, TL2
B 5 2 o B A 4E U BT B 8 LR Bethe-Salpeter
TR ETZRMREAE RN I ERES 1 E.

KEW: ETABKAR. FPES. BRhat %, &
F AR E 7 i

1.8 BUK G 5 y  BE AR Tt S AR M
FRAR: AL HETHBETHAME. 55

7



MAFFHHRBKRETASREMROERG ¥, KRR
KFFEPAERNFE, ARETREXFET M ER
BHEAEHNEFEHESERD FE, BUR-FTHEFSH
mEMEATRE, AREMEEE. Bk X HFEATH. BIFA
M. S EMALE R THERHEAR, HERAE
T, RRPCLFROBISERIL,

R IR % B hE R kAR, B fo
7 ] 4 HE E= AR T 200fs A0 2nm; B E X A 3 1 F M E L HER
£ F 100fs #1 10#AL; 23 THz 8 B35 £ > 1mJ/THz EL 7]
P e Bl ik 2| 5~15THz; SEHAD T 2 MEF 38K B &
WAk HENE, FREHE-FTHEELME, #&H7
HKNEFAFFHRBE TS 24

Kygw: Bkt ¥, FPHES. BoLF . REE
T8 ZHBERE

19 BN EFRBEEHE KL TR E REEE
(SRIED

FER WA 4ttt 5 R SR & fo 7 5 4% 3
B[] € 3R o ik FE A AR S R B, B L AhEE I AR E e B
J14E (SOT) My Rk K 2 i %, AR EHRNA
A 77 18 R R B B ORI T AR T AL R Fe B e R AR AT R B B
B SOT #EMEfki4E (MT)) LB MK EMES; #H

8



SOT 2 B 4% 148 (STT) & MT) 2 T B4 EN 2%
16 FAT R4, FEER MTI BHEMA TS EE, T X
ELA K AR db o R AL A

ERWRE: FEEFD T 2 AL E X SOT
% 21 4k KB B %% A0 B AR Y 7 1 R 45 9 BT AL Ak 0 oK R 4 S
MTJ 350 2815 3 = 5 I 5 a1 FEL L (B > 100%; % Lh 4% SOT-
MTJ B 5 N\BF ] <1ns. 5 NREFE <1pl; AT E e /1 4R
MR BE, E A KL T REN 2 16 M
TREBBE RN, BEATEGREETLELARMBY
e By J A R

KEEW: BRIENERN. R EE. gREE
B

2. PhiMITSRE

21 K TIN5 L B A NF B G BT

RN 4 ETHRBHAEHEE. EE. £
R ER, WEFBIGUENHEERE LGNS, &
TRIETEE, #ARANAETIAEEEAENEIE
W, FAXEAHIFRFHET=RE;, BTETEH, #
RAEEE RZGE NEATHRG S LERMNEAR, #FL5
TR ETEFAGHA LI E T OLIEN.

FHREE: READTF 2 A TR EH TGS

9



Z; FIAAD T IMNAEAANEmGIFENET = RE A
B FIRFREN = BRI (8 E X o5 17
F 100um). M EEE%ET (>80dB) #EMWETELER
B, ERAXTZEFRMNEN 2-5pum FBEBAE KEN, H
%8 RF A AT 10mm x 20mm x 100mm.

KEW: BIWS, ETHE, ET=RE. ETE
AL ARG

22 HANK KR MERR FETS KA MAREFH Z
7hL Eekzin

FRAR: AR ERTRERETRANEIG X
BRANL, TERMFEEITRANRTE 8RS8 #EI
MTBERERRETINTR. XEEIETHHEE
7 18] 3 B KB e - BROROR B i F RN G R 4R S
AR, REEIETAEREMS S EHE T 00E A
BRI E TS KA 2z Ao O 4 B BOIAL .

FREA: ERERAT TEAGHIET R
R HY SE R B RAE (3R AET 50nm); k& 1 ARt
T iy TR R 0 ARCE IR BT T A RAE T 0%
W R T E TR FREI AT B R
R, ZELEREENRNS et g, 9
FERALIA A B A AL AR By R AE AR

1



XEW: WARTEE. BIETES. BAE

2.3 KR G A R TS R

HRAR: HAEREGETRERBNS BHFLA
B BK, TERAE R B BT 5 BT AR T, IR ER
B EXRGE. BRMTEHFRTNS; REAREK
MHRITH T E, WREEREGEMANEREE, HEE
i 6 5 Bl & SR AR g AR AT KL, KRR T iZ KA R 5
FBF B ARALF B, EIiEE T £ | b K o B 1E AL
#, RRETEEEMAFHRIERET WS KEZ 6 H
EEALHE, AZHEETE R A .

FRME: BT 2 MEREEBERER T LI KK
IS ERKRAE . BRMRT A0 &b 47 30 08 B 3 ;
RERETE - MRENAREMBITE T, LI >10°
B AREREEETEMTN, HEas4 D> T 1000 F
KR G s R R, @RI A D T 20 M
R KRR KIE R R AR RR B =
B RARE, BAL2REEERT Iom; £HADT 2
ATEREEES B 0 ARG W YR E.

REEE: ERBEE. RBREIOS. F-EREX
RETHE



2.4 K XA Ak Ve 3 AR B R RN 4R

BSR4 xS S04 M RHE IR T B E AR R K
Ko /N R AL, B 5T K BR R M 4 D AR B A B
B, AFERMEXEIMMESNELFAT ST E, FEuk
A - E T E R AR AR SRR,
BRI RN E RN, WEREAF AR K KT HE A
MR A, EIRWRE AR, &R E THHE
FERE, AR PG R AL R, A TR SR X B A 3
5 JR A B

R AR - RN RER, &
A F 100 M AT pHeNE TR R RBL BEE; SaFD
T 3IMRBRIBIMB EREIHT AT, FEE R,
AHEAER (<TTK) REaATFFR L 10uV/K KL ;5 &k
T T I EFT K, AELAIHATE, EELE
SLH50mK U TN B . R E

KB RECIEIAR . I AR s
G AN s g

3. AR

31 M ERNE TG RO Z %R

MRAWE: sramiE. KR ZHRERNE TS
FHRNFRR, ARFRERATER G L2 EE

1



TREE. FEBEEET LR, KA LTES. &0A
HBEEXNTEHORRERERNAR; REELTRH
B.OHKEER. BHBEURERBENERERREELSHK
A LR ELZETLENWMELEH K Fock & Hong-Ou-
Mandel T % f A .

EHRE: KEAD T 3MRERERE ; EHHE
HETLRGEHEE AR E R RRER, 2T 2F
M >90%, % %R >10GHz, X TFAEEHZE >60%; LI
BRERDT 2 NETRREN T FE GRS = BT -5
AR XAETTH,

KWW 2RER. FEEELTER. hFEES

32 FERT (&F) RARETIMTRHESKE N

MRRNE: 4XET (BTF) HElEdRz A
TR, FEFLERET (BF) KA L ETAM T HRERME
FMENAHE. AREXEZZERARELANEESK
BREXTAAMEBRENEZENE %, xR £
MELANHET (BF) RRFEETAH &5 M TH
H; RERALET (BT) REAERHBG AT ERT
& o e S

FHEE: EAT lem RENEAEZZEZRT 10%Pa

1



Wh ERTASG;, AR LERRTREEEIBRE. £IA
FEBFHEFAEFTH N0 WENRETS; AlAE
BT HAE S R B MOR R LIS # R T 30mViem
YR E B, R TS B AR T 500kHz #y B
W, REEMRT 10pv/im/~vHz, BEHF EEmETHAY
FRAEIFEARANFEOHEENE (2HFRT 1029),
KR BT (BT) &R 2ETS. BENE

33MEANMATHEHNF TWA L HE

RN 48 MMATRELFRFTTHS Tl
e LA, B E R T AR E A A A AN TS Rt
S5, KEFERX KM E. ARG, 25 E sk
BARF SRR T iE; REAT. &F. F . ZBFT
R A BT S RO R T B B B A AR BAE R W BT AN
FARREFFHDSHENF,; FRLFHEET AN
ANIREME B IRKRFR, RERAERELE LY
Ab BT R RS BB e R

EREm: ENHEANYATIRENNETRTE
Ak SEEZTBETRAEBTHEENKEANYEEHK
g EAMERMMARIAEREA, ZHAMLT 0.5pm T
M EAE AT 20pm &2 F o N &, 2 KEA T
AR T A B AS A EAE R 2, EHREE RIS

1



AL, R R T A A A G Ay R R
am 5B,

KA ANMIRELEN. ZHFTRMABET. KR
g B

3.4 I A BHIR b & 4 40 KRG e R 4 R B 1
A

FRAR: A ATHMEM T ¥ FERPRENRES
MR, R EEBERELENAREEHNSR (FHEA
SAARRE R K. BAMEHSF) R HEE; #AR
FRFEMTHEAREABECBRRMAKRE 2 EREA
R GRS RFmEMR, it EREeTE
T REER Y, RARAREERELEMPARE T F
Mo, mRAEEERFENSITHLBRTHE. &
FRERFENEENG; LAETHRSERENED
PORE I RBLE . SRR T R B 1F

FHHER: LAADT 3 HELSREmRK NG K
THMEAKMFEEE, FAFTRTEARTEALR
SRRRLEMNKE Z R AR EMHRRZ R T4
Wit H; /xS EE BRI E WA KT B ST RT
FrbE . AROGRBL DR Tz i e B AL ST
DT 3MEAT IR BRI G WA KE i F B

1



K WELBRRARNLEN. FIENKE . IK
B EERI A

3.5 7 i e Ah 5 AR 4 - AR B AR AL IR 42 5 T B A

HRAA: stk #tF R REARTH EEREZ S
BAFNFE R, TR DR R0 R B 5k K AR
W, BrRERE. LEREE &K BT E
HE ARG FFRREEEF AT RERL. Rt
e L S AR M B AT A A R AR AR A R L B HL A 4 P 4
HiE, A ETHRERMNET —REA B R
CMOS i L& ak iy R B R B 28 1

FRRE: HEFD T 2 BHFAEHRNEE R REF
FERMAE; EAALD T 2k IR FR A KB E T X
SER R B Ak ek AR B SR AR AL e R E < 2nm; B 4R
12 kot 5 O\ B AE <10pd/bit oy f b5 R —Rak e R AL
R BERIR A GEREALLE N EERRE B SRR B
(WEAE & AT 1TOPS ),

K MEFRER. B ERFERY. MM ESEE

3.6 Rk 4 5 4 v AF P A AS AR AR 4
B WA At xd ARG AT o 4E i 4 A B A R
EWER, KEEL. B B RERAEFRNELEHK

1



KRN, EREFREFAXATRGTRT. &&. BT
B B S E LA R R ARG A Y F R S R LA A R
BRI HRNL; ARAEM AT S RHNT, HEEFED
[k BN, LRERIUTH T, B AR
g FERERARE. A REE SN WENS.

FHEG: TRABRAHBE R, LHNT
150fs fkot k& T - F S E T RZ EaHRN; FHE
WA R DR, BERATHEEHEEHE (>5x
10°K/um ) T ey £ H Al B EALE); AL D T 1 MEEF
At RET X AT 22 MR E A LA
3 B LB AR L, kR A R P B A Y R Ot e 2
witE 7.

KEEE: FPEOS. BRETAER. KR TN

3.7 i LB T Af T b4k KOL M A T4 S+ R 15

FRAK: 4L BT 4f & F L4k LA 5 Bt
K. BARKELERME. MEABRKIFED FREEA, HH
ERTHRELEHE (K. REAEMTE). BRRES
AT G N, KEAXGEMAERR 4 0T LEHRK
KW ABE T ERHA, THATHEHT 4f B F LB L
AR B B AR LR . R K B A R

1



TR LB LOERE . BEA RS 8 20 8 42 0 3 1L 2E A
FoTFE; KBRS ERAAOLIE, R R AT
R R B,

R HEBTD T 5 hEmAsEmL af 7k
He ek A T4 (Purcell B >10%); L3 b4k
HARBEBERE >4/~ BT 7% >3%. Fa <10ns;
Bl & W 1 AR Ak Fr T 2R B9 R £ BB A R, AT
1ERAD T 6 NEE (BBE. Fads) WIIETE R A
oA B

KEE: ANTEN. Mt o, ikt



