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Superhard material and high temperature superconductor exhibit significant applications in fundamental
research and industrial production. The exploration superhard and superconducting materials, which are easy to
manufacture, low-cost, and high-performance, are challenge problems. The CALYPSO crystal structure prediction
is an effective structural search method[1,2]. Recently, we use CALYPSO structure prediction method and design
several superhard materials and high temperature superconductors[3-8]. The main advancements are as following:
we have discovered the first known intrinsic superhard metal, the hP4 phase of tungsten nitride, and explained its
complex chemical bonding and stress response mechanisms. We have identified the the Pm-3 phase of
boron-carbon compound (RbYbB6C6), which exhibits a superconducting transition temperature as high as 70 K
under ambient pressure, and is close to the operating temperature range of liquid nitrogen. These results offer
significant insights for the synthesis and design of new superhard and superconducting materials.
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R AR I 5T, SR ks G RN g 5 3EAT M O s 0, SN R ks sl R R, F
RIUHT AR, 3 T ) AR P8 P R A D i SEBIL T SR B R e o LN, AR IR A
U ALAE B PR TEOR AR 7 S FAE R S U S Pt e o ol T A AE RS R (A Tl R A= 1 S, <
B RHSH 5RRE LA P 38 8 5 T8 2 LI IR B A, AR PR AR 2R iR 27 T TR 2
fif, RO R RE B AT T A
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E TR TR RSO 2 AR B AR & RE R R e
EER, mEYL RS IREY M
1OHMRE, &k

TERFEIUMH L G R R S, BT H A N aoE 2 e H R A M E Z AT (HH AT A BRAEAE L
SEIFEFER ERRANRG —, WS T D i At . IATAEAR R 7 F R w1 /15K
it R, HEE A TSN, RIVEIAB B Fe e L nT 8k 3 25 B B T ~F 1 BY5E8 )5 1R A « Bk,
WG NBANET,  SERLE TR TR TOE L, R T RERE T ERNIE K. T8 R
REWA, BATRINIERE T N5 FA—4rBH 2781 N6 SR VOB &5 7 itk e pLl, JEF0 T N4 2RA L7 1A
BPRETIARE . MUk, FATHE—BTILT ThN6, LiN5 Al MgN4 m] 55 PLERPERIR S (R e e, TR
FEBIR T RAHNEA LR 7 RW R T XA SUEHE T 2 LA & 4 PF 2 A5 R A (1 Fa
EACTT TR, O IRATIHR A ST 2 (Superatomic Physics)iF 5t 77 [ #E— b 40 i 7 K e i K
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T F = ShER Ok 3 B K 04 DKDP @ AH Fudk R i
wE !
1. IR, WM
D04-56
P B KSR B FE R R
B

1. P E TR BT ST Be O AT T Ly, ZREH

BE X B BT R G R LT RS R O AT SRR B VR A, PRI RS IA B FA (107°A) A il I B 7 3K
T F5 A LR B R RS R A PR 22 A (1072A) L, TR TR RIS BRI T TR A AT RESE . AR SC4R A R
FHHEAR T B e /= i 7= e oK PR BETH B DRI Sl i £ A% Fan 2 A i P 2R B IS LT3, A R IR s 22
PR, T ER AT R AR, RS T R T AR, RGNS KT ISSTA. B
TEER, AIRE), AIFEEESEIG AN AT . A 2O % B BOR B T B T A S R, A5 S
WAL, RS RAIZSH, N T8 5 ar RE B VPO SR A0 SR B SO o W AU A T ST AE
SN SR B b ) — R RIS s, EIER aARL HIE B R B TR 2 T, AR
U RN LA, BIP 2R id. T SRE S MBER (TR, weR, B, ROPRSEEEE 1
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Ak, 2 FEURIIIRA . KAE BRI, AR BBIAHTE SR T AR AR FIR G, BRAE FIR I o0 A
THE S G JE BRI DG . & R AR T BN AT EBRIARS, Rex JFA (1 H IRt o0 A P2 AR s, AT 5 sk
63 ) BBl LI KN AR AR 4 o ASCBETE T — R/ N GRS (@<Imm), THEIRLAE SRR o
R SR T R B P Ay AT o VR O BRI U B A (4 AR, TERANE e DN A, A SRR AN TG
() B RARAL 22 R A AR, Ab-FAXES T ISE . O] R 205 V0 A 4 JB A 52 JT T I A TE R I AR A
PIERFA I P24 o RSOENA T —FhBE A S ER 7715, T ERINEEF T 2K B . MR 1% 5 ik mT v
Tt e SR PA AL B o SELZ VR RGN, B B, HRELR 24mm<i2mm>15mm 85 FPR Sk R~
45/ 60%, AT ©0. 1mm [ L.
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PR RERA A BTG AR T ST
g
L o L TR B RS S o, 40
it A 1 U R S RIS, e R TRRS . %e

T BT LR O R 2, Herp b I8 N @ R AR, I, MIGTSE SRR, 2
PR BRI — o MG BRI IATARE TR, A SR S GO IR PO R i - T I BAE A
N TR0 E E, il ITRE 7 PTMASFIR SIS dh SR OIS ph i in g T V BRI sl it i)
NI RE LI, KA R X R OIS U At AT 1 2 I 213 S A2 i, kA PDV T
WIIE, WA 7ROk RIS s R, G I S AR S P A (e A, XA RIS I S)
T A S S R P 22 S EAT 1R LA
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Er:CaF, gifA 976 nm SO IR ERT 7T
FAE, ElRE Bnit
1. FEREEGE E S UM T, i

Er:CaF, i A AT RLANEL R, (K T REEM R AR SR =, & HarseBERiL, =% 3 um
WO EZI /o, S RREN, BOtHS, S Huasdusa mEN A . ERRE R IR BRI T
(AN AN SR 1 R ZLANBOE TR RE— B4R T ARSCHTIT 1 EriCaF, di iR 7E 976 nm 4L
FEHR IR T HB R KA TENLEE . TR T B AN Er 5 AR ) R OGS S S, RO
HI— R 515 ST 2 A BEAR DG IR S (709 2. BT A BRTIALEESL T Ah R I = 2 Puft A2
LI, AN T (0 A1 BE 3 AT 1 AR AEE SR O AR IR N MBI MLEE, %€ ErCaF, fiAdilh 22 dif
FERRRE SRR MR T AL N /7 2L BB 2R R I ab R e i icse s, iR EERRIESE R, S8 5 K a4 o
R INEET ErCaF, S ARIHOEHE 2t S0 &% T 2RI 17 255, a8l B KHENE AR, 16
B RE T B/ NNy, D iR TP LLANEOE B e D
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TEL 1 R 5 L5 48 L P ) SELAL. 453 B PR 4 45 g R 42
XA
1 E TRV ETE B O AR Foh G, 4R

SEACESE Dy — R (R 2 i s AR R, DR PR TE O I, e AR T AR b7 B e ik
R BN EAT AR PR B 7 18] 52 BR A BR 3 25 T B R BT A o BRI, o =< P M A B4R A5 ok
AN A — D R iR, TR AR B B D03 S o F L AE IRk F v b ) A 2 v T T T 2 A R
R R T AT Bt 1 — & DU IRBA R RV Y TSR, SR JE 5 7 B fe] SR I — 2D Bl 1
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B AR ALK SRR Fr A 1) h-WO4/ort-WO, 0.33H,0 FAHZ5 s %A RHE & 2 & (10.8 mg cm )
TR TR L7 B (2552 mF em2@1 mA em 2 AR AR PERE (FE 20 mA om 2 I 25 B (R EFR AT
A[IE 78%). fEULIEAN [, JE E HEEEMR AN A S, AEYURE RS R s, IRl
BT R TET FLNEAL S S A% B A RE G 2210 LiH JR A AR R I Li+/H+E T I IL RN
LEAENLE], FFRBUH IR T LA B A B E RN A AL & 1 (—0.8V vs. —0.5V) . AWHEEE TSN
B L RE R PR AL B DR SRR 7T, T 52 40 i B 5 1 H it B F 4503

D04-60
Benchmarking Extreme Mechanics of Diamond via Global Stress Mapping
Chang Liu*!,Quan Li*,Yanming Ma',Changfeng Chen?
1. Key Laboratory of Material Simulation Methods and Software of Ministry of Education
2. Department of Physics and Astronomy, University of Nevada

iamond is renowned for its exceptional hardness, but knowledge is surprisingly incomplete on its broad
mechanical benchmarks at diverse elastic limits under widely varying loading conditions. Here, using
first-principles calculations, we assess stress-strain relations of diamond under a variety of tension, compression
and shear loads to create global extremal stress mapping (GESM), revealing highly direction sensitive tensile and
compressive stress variations and record-setting shear stresses on previously unexplored strain paths. Phonon
calculations impose constraints on dynamic stability of deformed diamond crystal. The resulting GESM profiles
establish new mechanical benchmarks and offer fresh insights into the underlying atomistic mechanisms. The
GESM approach showcases a robust and versatile protocol for exploring extreme mechanics, which may find
wide adoption in the emerging field of deep elastic strain engineering of materials.
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BT R Rk R I SRR B ) FBoRBT T

XA, W
L E TREE BT O R AT O G, 4R

BRI — P T, BRI, AR AR, TR ML R R AR R LR A R IR A RUs R L —
TR LR BT T, BT & Z-K Z (Z NEFFEO MR R 2 7280, AR H IR 5 N -2 40
FRAEAFRE AR ), A S N ERCRE AR AR AR, R 2 B WA i oo H, &8
BT EEEETRR, SE NS SEMRR, SHAELREZELNNTE; SRBHAEAKER
TR, ARSI TR SR, WA N Z RS 5e)2 . ok, & Z-AK Z B 52 R A
WERARE, AP R g AR MG, R N AR N S E AR SR, SZ IR AR B RS RN
AR AR, JERE &8 72 R AT AR R KR 2R THIREURS B 22 1 v Lo G 42 1) JEL B 4 g 5 2 ) I
SRR, 2l 2 7 E8 NGNS —. SRS (HIPIMS) AR @
BRARK 25 B (19%~30%), SR (10 ps~500 ps) P HERA (L 2] KWiem? 2% Bl Thag & 1, A $Ib FH
HLT 2 A2 10%m®, 80 7 M IR IR T S T REE M LR, A RER R TEMIE T IEAR Gk
20%~90%) . = B AL IEEM TR BN &8 B AL R R ER R, A — e se BRI s e
71, GG mE IR, WA RS R I E A N FAAR A K. ik, ASOFRE T T HIPIMS
HARM SRR ZH AT, @R RE, W D35 S HON DU R 2, R T Ik
SRR 52 280N 5 S0 4 S8 ik 2 2R TR RS 5 2 RO R P 22 P I, S0 1 4 S % 25 ) R A R 50 35 A 0T
sk, R ZFUE 2147 2RI 7, @RI E 1 S0 FRSTSE, ST & JE SR R R I
RERBEI AR LR, PR T &E 7 E RIS, A S S50 i R fe it T H AR LA
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FE 17 R 76 BB P/ 8 o 58 =0 0 AR A SR M e B A
FFMG L, AR, Rkt AR sk
1 FERREHARKE, A

T 2 R HE A (R ERORL N, SRR R R o I S 1 B R B R A 2 M R R
gik, IS RE W SR RACI R G b AR O s R L, AR OUZ A S S A XUZ MoTe2 Hh i
IR BT BEIL S, SRR F A A BRI B AL 7 - 6. BRI IGE TR RS R
JEZ, T SRE M B ZR 4 Y 9 P o S e e 0 0 SRR Y TR EE RS, T DA SRS IE B T A AR A AR B RE T A A
PAVF AR T — e TR TG LT HOR, AT R T X 2Rl s AT B iz il ol Ao
A SBAT BUH A E ZRE ARAR MA R A  IR  HOAE PE AT TR T . SR RO I, 50 e 2 R 8k
By MR KB e L BT B, R IRAE 6GPa T 77 MBI = Kb v i LA BT e . B se 4
B BT S S SEIR R A RARY) & o BATAORIT TR 7S H s 77508 BE 7 A s A% 2R 1) RE A PR AT 280 42
D B IR A A AR I SR R IR BRI B o AN S SR 1 #e A, B AMNA R AT B
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EH¥S ZEF MR FeTa3S6 MitEAHZE
B Y, Azizur Rahman', ZAf', Rt EdEt, gkagegst
1. PEBEAEAR KRS

AR, ZAEFPERE A RME A Z RGP EA R SRR R, T A G aas . A7 6 & A e
FEEETT A BN HNE, 2ROk ZE 9603 . FHRAIEF MR S FX Dzyaloshinskii-Moriya
(DM) FHEAFEFFIXFR Heisenberg 22 #eff F (1 3 4 227 AR JE-F R 1) B I 23, G0 - 14 97 A (CSL) Bl 1
PEWMS B 755 o Sa 4 0E AT Do SN RIIR B, Ry, B SEaAT R, A BT IRATEE 9T B e -HUE A
ARG R R AT T @R T e TR FeTagSe 7EAN RIREIA AR FE T (1) Fo 4iis iy
. £ 0.2-3.2 GPa JE 1 X (8], KILE 1A BT FeTasSe fEARIR X LIS CSL 25, e Ju A1 B8 & vl 1 il
DM MEAEH . BEEE/HIN, 28 CSL ARIFEHA, BRI i RS e i ke ds . a5ah 20615,
XRD F DFT 115, BATHEWIX AR AR5 r), FHESE P wEauis, S35 DM M EE
FWER . AR TAE A AT RV BIE T 27 R s et TR &, AR TIRATE R AT S RiAH
HAERFIHLE]

D04-64
B SiC MOSFET B2 BB N FIREB R BT
e, B, MpET, fepile, gt
1. wp ERFE B SR B AR 7T

SiC MOSFET RA LR Hm M, ik, mimbrtt, £y, wEle A2 6] i1 438eh A8 BRI N H AT 5t .
SiC MOSFET 5 Si #£Ih2% MOSFET 28180, % 52 fL B8 S i R ni s o B %5 [E H AR 5 Si MOSFET 2
SECR,  DRIHS FE B R R O, U AR AE 22 57 e AN LSRG 25 R TR AR PR BB I 7 v, AR
RE, FEIRIREE, EEAIERNEM R, SIC MOSFET 1) HL B M & 28 5 etk 2t AR 24t fa b
ML B IAR DG, RIS i S VAR I B4R S P B F A 3 AP B 22 e, R B I () BN i 5
FEaBIE S . O e o 5 e M A 2 P ) L T SO P B A AR 2R . RIS T, PR AR R R B H A Y
mEEED, FHERRER M. 45RIEE R mi A2 PR AR 8. SRR, 23 W
I ER g mtk, SRR TS5 ENEMEH R KRR S, RASEER RIE YRGBT R
/o V2R T I8 I S R N JR) ) FLART PR AT S A A P B RE B R AR R, B T R IR E R R Sic
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MOSFET F)ox 6 i S BB R I, #31F) L P AEAEARE SR A A0S, iAoy £ 2S5 A A BN
FasE 1 N BEALBEAT % .

D04-65
Fe'-He'™-H*" =3RRI R ArfE MRS FRIBRIG AT N BB ERS A BHR45 e s
WA T2, T LY, AREERE VY, Bhpous b2, het2
1 JITREEREH AR, JET]
2. A LIEBARWI TG, JET]

FERARHES, by AN SR 7 D R 4 P 22 S M AR OW S5 4, 3 T DR PR AR ) AR AR M i
PRI, BF 5 i R A0 05 0 S S0 RSSO AN SR A A vt 0 A3 0% BE AR T EL X VP Al i AR A E 22
A RIS S SRR B (Hidpa, Heldpa) BAUA%R B BRI ALAT o R LB SR I 28 . ACHT
FLAE 723 K ] 400 keV Fe*, 50 keV He' il 50 keV H>* o 4k k47 = dvh [FISEIR,  JELALHIF 9T T %6 IR B i
WAT LR . B 26 PR DU RN SR R T SR I ) b . 10 appm He/dpa & 45 appm H/dpa, 10 appm
He/dpa & 100 appm H/dpa, 100 appm He/dpa & 100 appm H/dpa LA %2 45 appm He/dpa & 10 appm H/dpa. %
RALW, Hldpa A Heldpa LU .2 s2ma g AL A5 20 5 R AL AT 9 SFAIE, B35 <100> A 3R LU, fir
BRSPS RE, SRR, S0 A5%. 24 Heldpa (RIFAZRRT, 500 Hidpa 23/ <100> A2 5534
A EEBIANAL AR RS, IR AR AR R A B, IR BRI R . 24k $F Hidpa A28, 1411 He/dpa
AR T IN<100> A7 A5 A LU, Az A IR L, RS AR L, FHe MELEE A 1 RS« Hidpa A1 He/dpa
(10 384 0357 2 38 b A= 5 RS R e K o S I B Ot A R R s e m R, SR S B PR T AZ IR R N T
T 2R LS A IE RS M RCR 58 T2 AW FT4SE ROGIR N BEARAZ B BHR BRSO AT 00 S b S5 pe gt 7 822
A MR S %
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ReO3 i Eil—& LR L RHEITRE 4
B Y, AT, REEe
1 hEEEEB R T, b
2. JbstmERAR T L, s

5 T ReO3 A A ALERAIEBERY 458 (Pm3m), 7 12 ~ 38 GPa [fJJE#E3E Fl N ReO; 3277 4544 R-3c
FH, %S5 AT LLE1E ReOg J\THIASE My BTG U H I 7 7 M <1115 R A R A ek ik T >R o VR4 5 #4011
WA, FIRFERTE 30 GPa ok NikF] 305 Mhi 44 AU 7 2 AR HEAR, E—P &% 39 GPa.
IR E] 325 MR R AEARAR, I K. EE FBH IR I R-3c ABMRIE T 2P SR, HAE 30
GPa BTk 25 tE T, =17 K, #— 0T @k is, M-SR E s 75 39 GPa Nl 2k . Bt 5 &30,
ReO; FH R F T i 148U 7 A TR S S0\ T AR THUE B 7 2 [ 58 A8 & . ReOs =i i
SAHP R IR AE T —FhiE i P i SR R PUE TR N(E)TTmk, R n R T 5 H S TR
LG, HEmsLIE e R £ SRR TR ST &,
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TR T HemA s £/ LB B8 Y203 B ME
BRHE Y, SRR, RN, SepAEl S
1 R

PR L7 2 5% 54N (UVD, BTG ITE 200400 nm. B[R] 8 85 7R 28 /M2 20 AR A1) 14
FAEREEH. BARIA MRS a1, B, BRIE, O BRI AL HEMH, HE
e R, s, TP PEABOR VS5 AR A 85 P AT R 2 B . 32 P g e — R e L ) RS 45 T B )
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HANEBRMEN 2 AR, S5m0 TR SEAL SR AMR PR R AH L, 325 B M 8 1 R B S A 5 11
fh2ERa e ERIL S, T2 bERe, ORSPUAGEN, BEMMGE R, X TEH, FRAI1ERE CeO, /EN
AN, Y0535 WM B NIBFER, JFRBTIBLEIME R R . REHATT T CeO, WIEXT Y,0,

VR, JIF R ERE R . 45 R 3R, CeO, MY AT LAE N AN, T HIE A& Y04 32 B
A IR B, 5 at% Ce 54410 Y04 3% W Mg B R B0 H e AR M6 24 i, 7E 800nm Ak A5 2 77%(1i%
L, Ce (5] AN fi Y203 i W % 14 M E I M 250 nm #5051 375 nm, X I [H - Ce** 1y al Wik B
Weo XFNELARMR T Y03 17 W W B S AN 2R B e /0, fE % UVC (100-280 nm) AT UVB (280-320 nm) F
H 100%[1 BEifizAE 71, X UVA (320-400 nm) EA5 %) 95%[ BRilicAE 11 WH9C T RS MM (R, B,
LAHMEIRGT AL 5L FEL R, EL T CeY,0: B &M R rfaett. X TiBWHME SHESH
LHNEFERA R B, MIEARE) MMERESE. X TR WG S T RSN R B A R At T8
I THEE SN R AR 5 %6
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W E R 2 A BT RN T & — 4k Ak A% R B3 )3 T v
R
1. B, Jbi

Bothn L Tl ek el Chsilh, B A5 LEOEHE S I T A F 2 O g i i e
HIFT T T 1 o AEANRIR K B8 B0 51 S b R I, A IR T 128 Rl J1 WL R A5 2 58 0y
B SRR 13555 18 157140, (ReaxFF-MD) 55 S250AIT 78, AT LARIFSEAS RIS A R HE e i e e o
FEFP SN R AR AR R R TR0 PR R AT SR AR T 7 SRR AT 48 (1 S SRR, AR DR 2T 48
oot P37 6§ 5 ST A B s O oo sy IR SRR e WA IR 3 0 5 e sl 0 22 LB 0N T SRk Tk ) 1)
T RN AR AR 0 LRI S S MR REVL T s AR OGRS h PO S M & 3D Rk, I
ZJUAZB, B TR 1B AL 2 70 5 R 26 AN R] e B AE A ) S SRR P TP, I D IR sk
AR T AN AL SR AR AR . JRAEBLIEAE B, TS MRS, (R, AR TaiAe B B H 7 5
WOt — AL IR REAR A FRIE T
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thep TR TR 6 CMOS BG4 RE AR B AR 1
LS AR RS VR €
L T EBEABER B EARBT T, S EATT

Kot CMOS IR AR IS 2 B 22 (B A S A 5 M 2 S A0, DAt e HAE R A 52 T 1) A% )
FEVE, SRR R 4T-CMOS B AL AR HEAT 1 14Mev Hh 7R RS0 . i B8 Ael i 77 00 & 1A
[l &R A SIS Il S S, WS T ARSI, il B2 DL A A SR IR L, A5
PE MG IR T A 2 R S RN B, IRA DT 1 A SRR L . a4 SRR WY (5 5 A
W15 5 AE S SO PEAE R R N e A R 2 AR, et i 1 (1 B4 32 BIRGA5 5 RIS R SRR B IR e B 22 S 1k 1Y
SO, EOREEAR EAAR A A5 S B A ANAR, (ELE 0 R T A R R AR AR R A . A SO S ] SAZ R S A
BN R BRIV DL PUAR SR AL SR 1 B AR RS

D04-70
=AM LaBeHs TE R R KA T BIADRLG B 3 B P 5T
Sk, EEHEYL Y, Yuki Nakamoto?, Katsuya Shimizu®, XIZE/ 3,
ARTERS, XITCRE Y, Tukgk Y, DEkigetS
1. Key Laboratory of Material Simulation Methods and Software of Ministry of Education, College of Physics,
Jilin University, Changchun 130012, China
2. Center for Quantum Science and Technology under Extreme Conditions, Osaka University, Toyonaka, Osaka
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560-8531, Japan
3. State Key Laboratory of Superhard Materials, College of Physics, Jilin University, Changchun 130012, China
4. International Center of Future Science, Jilin University, Changchun 130012, China

H 20 LW B R IUE T LR, SR SARGELR NRINER BAr. EHEK, mEmEK
M IS E SN EIE T — KRR LR, RSN E A mRE S (CaHs 1 LaHyg
25 FHYRMESZIRIESE, R VB SR KE LT, ST rE Y, Stk RS A BEER, A
7] 4 J@ JC R (W24 nT CLSEE b R R AR S A v ) b AR i B S i A AR AR, AT 32 s & (8 S s
Rt THMIMES. REHIL TECARH 782 BG = n8 a0 E SRl S8, (Hies ik, X
b = I E A i SRR A WA . A TAELL La-Be &4 MG e 5 s ARG ae), ) FH 4 RIA 6 Tk
£ 110~130GPa F11 800~2300K 1) H s G FE 554 T D) & i 7 —FA i) = & A iR S5 LaBeHg.
e TR T I SR B0 75 % 4k A0 4E 80GPa T H A 110K (i St . S2a6 TR @ i A R A 4 )8
TCRAA, EIRAESLE FIRA T BA =R E S s R LaBeHy, $HE T & ENA YL
HRAY, LT AE =AM R R R SR T AR A
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JRALBFIT 5052 SE-A& T A SRR TAL K He MEAT AR ME R
FLL Y, W, R, RS, RS, ERES, g
1. BITRY, &I
2. WEA KR TR AL, HI
3. i TEM AWK ARAR, Liff

aa e RAMER, PURTL, TP aaa NV ITEREDE R S5ERF A 0 AF R TR s B HE R M 45
TR BRI R (B, FERRBCHINN, BRAER TR A T RSB R & &P B S AR, Emiaiad
g, b B A MR RE TR . AR, A e T AR AR MR b A AT O S LA TS SR R A
P, JUHSZAE He 5MA T o ASHFFURH 30 keV He O AT4E IR, (@i s@ S5 i B IS AL 7T 1 5052 #R& &rhAs
[l H AR AN R L 48 R SR SRR A AT . SRR BT UGS M A AT D B L ] S
MR BRI, A [FIAT H AR BLRAS [T A 5 2 A AT AR ) He Y LAT N A R 225 . EARRE T
FRNEZE 1.0dpa AR, FHT A AERIK He SUE AR KR THREAR, JRAE 373 K 2 473 K [ R I
WERERBIE . X PRI R AL BT U L S AL (SR R EE AT 1A 5E, Al-Mg AR T Al-Fe 4,
XNz FBURBEAT N ZE R AT R . AW A R NG &5 AT 8 S LEERT 7 4 1 i s A
HRS%,
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S =B TSt RIET T
1=t
1. PEIE kR, Ph%

AT I 4R AL A 4k 7R (2DEG) T A%, A E e, BUESE E 2 AR
SRR AR, R B AR B, /R AN T R T BRI 7. AR, L
BRI R UL RE: 2DEG sk = FRE 1 H A 485 B e F TN H o Rk, FRATE e
SR NAHE PR T EROR, B R A6, AR TR LIS, BB RS T Y
200%, 2K I A[IEF] 22650ecm?V7's™, FEiBiL SR T AT Eh e R - R IESE T Rl R T
WA, HR, R T FELARR, J8iT7E LaAlO4/SITiO; T al4H A AR JEE ) LaCoOs )2, FIA] Co B
TAESHSRTG T =L F2 2310 2DEG, JH7E 10K LA R ISR 3 1 H e /R A8, E SR T H iEtk 1L 1Y) 2DEG,
H H a4 AR T I85R 1) e ER S . W70 N ALY 2DEG HLT- 28445 A 5 iRt T Bk S
Fo
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D04-73
B A LR BT AR PR R B R
Ja 7k
L hEBEG S IR AT O, A

JOAETL R (vdW)D 2 3 PR HURR 1R P AR I R R PR S A S 86 32 R0 . B0 vdW 2 34
MIRIRER &R, AT T vdW V-V 234K SiP AT TG 34K PAPSe o (15 73RN o T 5T A BILAE N A 21
52 GPa R, BARME SiP 22 7 MRS SREIAE G, &R EE FMIESMNAL, Hiagi 1R
SiP BAT =Fm Il A, 0B R ARS, DU RIS SR . seAh, W 5T PdPSe (110t FLILYE 25.9 GPa
I3 o | BRI, IMAE 25.9 GPa 2 ERAMIE R B A S ILRAE 25 GPa o A4 AN B, [FID 4R
S XS ERAT S AL 2O e — BRI, D F ST AT T BRI AR AR AT A k. K
ATHE7R T PIAET Y vdW 2 SRR -PERER R . IADONR B ARG MDY R AR AR SRt T — A3
&, M H R T vdW MR SEREG SR OE T HLIE .
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JR AR R SiC ThZ MOSFET M o 45 B2 mawf 5¢
YR, B, RmRE, Kpgt, et
1. FPE R R SRRSO 7T A

A A2 A A T 51 R BIRR ST RN A2 H14) SiIC MOSFET #3HHIiAM MR R 2 —. AR
Fi SiIC MOSFET 75 Jii 758 M8 J5 1 a8 AR 0 AU S nT SEVEIR AR, TR T AN [0 R 45 A RNAS () g L FL 1
T FRERIRE, SASIERT 100 MeV #1300 MeV (15 T-fit &, 600 V-1000V (1)1 B 46 1F LR AN A 4R
TR, IR AR R I T 2R A e AR FER . G BB R, BERTREEH K, SRR BRI IR
BRI AT R AR R T AR ERREHT, (R I IR AR AN AR, ST SR R BRI, RILH
RS EEFRBIX A & E R N AR A SR TR SR AR AT R, S SR
RSB AN R, AR FLEA TR B 7S A A i 28 o TR AR P AR R IR 2R PRI, BB VR S 1SR
M. RIELE H N SIC MOSFET 7825 [a)3A 53 b (1) 7] 58 N R4 T S %03

D04-75
AR FAET ICF AN T T -1 MBS F T 5T
Pkt R, mTIR L R MR
1. P E TR BT T Be O AR T rh Ly, 4REH

AL (TMP) " RAGIELA R R (ICF) (RIRAEHI EEZH ARy, BEIEE T IREHK)Z ] S R
FERIR I RORE, ¥S A, Roe T mANE, AR CIRRKIES S AT, BRI SITE LA R
AL RE AT o B R IR BIRARIR (20K) I ARIAPERERT 5E, TMP EH £ GESAE 5RIEERZ
(A GE NT SR VR A A, DA KV R AR AU AN [ R 8] AR I K i 4 22 57 8T, AE R 2R BOLIRIK
Wes 2SR 2V AR, 2T AR GESC I NIF $EA0 e TSR B 4 M A7 AE R IR I B DI 773 K S B0 T 22 i
SR, T IR 2855 10 o A SCHR tH — o I SR At v 5, R FH AR B o B e RS S R BRI AR RE 10 7 72,
AT R HE S BRI EARLE A EARR, ot PR B, B EL, BREMR, K
R AR AT RE R TMP SRk S < IN-J b S PR RE, X HOTE TRIR SEIR IR IE . ASCHETTA R, B
(7% JVE S5AAE. TMP W R RIS AT IR AR AR A A B K PR 5 B B S By VI, HA#R
€, ATEERIA-TIRE A ERE, X ICF RIRELHIHE— DL BEE 1 LA

D04-76
W0 T T AR R TR 2 A BT 52
XURFES, BRHY, ZEEM S, gt R AR
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1. P E TAEYEET S B oG SRR T Ly, 4R

POt RGN T AR mik, SRR ERRGEL —. EHOCRGT, WO Tt
JOCHRRERNE DT A E EEA M. SR, A0 eI RBE R MR MR, &SR
JeRER, ROt IR S AR S . et Aot YR, ATRES SRR RS HOL T
PR A IR L A R G, REM™ AR QRO R G 4, mReRIeqT. ik, aYIFERiEm
W ST RPTRO R B TERE . A AR A SO T R IR AT 10, $ B R T
KA A P DL R THE A SO MT i BO e i tERER T ik . WEFURY], B AR 2 L ZES 8, 5
AT EAGRERAE A SO G T R G A RE B I B DU RERIPE RE, 53— D5 i ] DA 282 B A el oo (2 i 33k
JeAAI TSR, B TR E ST T I STBOE B VERE . A TARSE R IR 2 A BT A 2 5
AR R G A SO IO D Ve R ZE 55 0, I IE KO eMt o S 3, B IRBOt R4
IBAT A

D04-77
BRI )5 T T F ) B 5T
KL, BRI
1 ohE TR S B BOC I AR FE Ly, 4R

DNERAFH AL ICF W) BESCS BRI, SRS 0 B SR R CMRHIR, A SCNIRIE LI i ilik
B R BUE T IR T, BRFURBL: (1D IEFEEE R VERAR IR M T3R5 S 1
i, R 0 SRR M- R IR AR T 5K iR AR B S AN, S S i s P SO . (2) BROK
LT AL NE XS AT S5 5, 7 BRI R SR T 0.2g/mL,  BE 5 3RAG ) &) (0 R . (3D
K AR TR GH P DI R EWE R, U R R VERE, AR 1 R A, RS ThER
45 E 10 nm~50 nm ) B RIK LG ER . (4) RILEIERIEE, R SRR Tk,
LV 5 56 55 9 R P 2 AP AE AR TR 1.3 IR SC AR, T AR b ] VA B B B SE LS 2um BLR
VPR ] A

D04-78
# U B2 S A0 R ILHERTIE
i
L o S TR SO R AT I o, 4

WIRRME A S S HE R SRBEM B, HOR R UE T I NHER) etttk Pttt & U i aaF
F & s o B e R, R JE PP R ARG S, RO AR SR T P A ORI B BB Rl . SR FH ARk
W7 2:804% T ORF U B I (NDTIZr)100-xUx(X=50,80) & 51 il & 4 ik . i 4% NbTizr #UAHF1 U
(167082 55T 0y 3 A0SR S ) T 32 AT XU R PG B, S NDTZr U s £ TR 75 J5 7 LU (0 e B A 425 . 38 5 XRD,
SEM ZEFBohf NbTiZrU il & 6 2 2R S5 AT 04, R GUK RIS ) AR RRIEAT RAE, R AL
ST R R IR S IR R S e M REAEAT RAE . £5 KRB, (NDTiZr)50U50, (NbTiZr)20U80 =ikl & 4 s
AL AT (BCC) [EAE4sH, I MR E, A cR® RN m, T8 M.
HL A 25 JE3 b R 9 SIS0 B DA U 3 B0 U i & S AT o BRI s IR, 6 45 UMo & I HEAT X0 L
B ELAL Ak i 2822 W (NDTiZr)50U50 (78 il B A7 A 32.98mV vs.SCE, (NbTiZr)20U80 £l UMo 4 4 11 Ji5 i .
15373 4-315.28 mV vs.SCE #1-369.89 mV vs.SCE. i SEM X121 seia 4 b /T3R1E,  (NbTiZr)50U50
P ARG o T P S b M e BH B T (NDTiZr)20U80 AT UMo &4x. A0t NbZrTiU 44 £ s & 47
R SRR TT, 138 7 & U B & S IR A 2 65 0 KB ek g, ik — R 70 5 B0 28 A 5 A
R G S IR EHE A 2548 F .
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D04-78

T CVD ¥/ Ta205 kB AT
Mgt et HRR
1. E TR B T BesoE B Fe L, 4RRH

TR KA IR P29 R4S (Indirect-Drive Inertial Confinement Fusion, ICF) Hi§iiE KA, &
TR ) B UK ) 2% B8 L RO DL R RS A I ST ME RS VS B . BT R, 8RR S 2 FLAMRME
N FB N AT R AR S R 2 AR, JRIRIAOG X a3 . AT IR ENE, R O SR E K Sk %
(Lawrence Livermore National Laboratory), #6526 7t o0 (Laser Fusion Research Center) i [ BA 4351 °%:
AT T (Ta205)iuik M4 CAU)LIRNE N RIS AT T R e,  SOiE 1 IR B 22 FL45 0 BB Il P 4t 1)
BRI Ta205 JEKE % KR IR-EERE % (Sol-Gel Process) #il463R75, SR1M, 1% 512148 (I3 IA
WAL A7 CEATE U BE 22, N T RS PR HE PR e i, 3t SR ) 7 G A i S A0 PR S o oA T i R LR A
BHENMOIN TR 7 T Pk, BIEM RN TR, S8, RSP ZE, iR RS m M. A
R T KRS HUTAE (chemical Vapor Deposition, CVD) il 44K %25 & Ta205 Wk M BRI Al 470, %
W T RFASBRBRAE IR EXT Ta205 MR S /e FaE YR m . FRREE (SEM) FLESfHEE (TEMD &
WZ 25 M) RIS M 2 58, EL R EIAHATIA 835.65 m2/g, #5/% 4y 83 mg/cm3, HN T3k 7 BEJE~100.8um
) Ta205 AN ATFEAL, FIBIGIE T CVD kil % 1) Ta205 ik B T 16 .

D04-79

i PSR B RR R R R R BB 5 N A
Hit, FHx?, saE
L VRS T 50 7Bt FC T, AT
2. PERRE B IR S AT AR B ERAL S R K sk =, 5ERH

T ) I v iR TR S T TR R S A AN B AT N, R R YR, & R AT
AR A EETENH. FIHBOCMmAESNIAX TG (DAC) HiA, CZASLHLYE 170 GPa Al 3500 K 4 1F
I R P v U v R R PE . AR, T ERAS SR RO N Ese A R, SRR v 1 i s AR A
TR FENE RN FE. BAl, i850S5 A A A, FHseit s
Al REZ BRI R . FEARRTE Y, BATE DI T il R BRI DALY I 4 SR A 1
REFFERT Go AR VY AR 77k, ST SR TR & 7 =R NH7E 50 GPa Fk /73 il A () FL B %,
it PR H gz SR rp AR IRIS T #1175 =78 118 GPa Al 1800 K s s L PH AR . RIS, FRAT]
FIFH 28— B B 2T 30 7 250 R 7 S 5005 Y R Y I FE RS PR, HR3RAR T S S0 4 SR R — B AR
PAEE R, RO BT R s o BE 2R 0 B 4R W] DA R R B I 4 Je8 8 e il o B 2 A B s e . B
TAISEEG 5 R o, R 1 i BE e B A T 70 B SE I os), I BE A TR I T 2 e B K. IX s SA nT DL E
it Bloch-Grineisen B XA G, R L~~~ 75 1 BN 2 40 78 e il s e T A BH 2R 1) R AL . (EAS:
B, R SRR LA T AR Sommerfeld {f, EWREENIRAMT, WA FE T RAR
] Wiedemann-Franz AR, FATMBIE SHA S ELRES GHEICE T, NidE SR ENm &4 FTrH
PSR HESR Ut T TR AL

D04-80
RREAETE T & B KRB HI N T
WHZE*, SKERNG Y, FEE
1. P E TR BT ST Be O AT T Ly, ZREH

£ ICF WHFT A, (BB i SO AR T BRI E SEA8 M0 5 vl A S v e T 77, TR A8 SO (R e
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WS BB R IR BN SL IS AN AT D (R A, TR EEAE R A 2 WAL X i E S i R AR S B
FEdh, AT SEBURE S B BN, TR WAL X EON I . S & — R AR i B e e kR
OHIT 204, B, ZAERBHIERT G, FFEBSAE ST T 6. A, BT 2w i A
FLEARRN, FECCHME LR SZEOR I YIE 71 T YU TYIEI 3 MAELE, K AE I A 2 DT I
15 N T HGRCHIN T FEAARTE, SR A B KL HUIN T T2 SIS AL T G 0 T SEIR 15 N
HLKAERUIR, SR ESAN SO AR, TAERPRON SR I e AT = s, Mkin T T2 R4k,
Sy IZHEHI B RS HITE 10 pm CAR, 7EZMEREAE I T X $80w SOEAE S, B2 0 52 s H bk B 308 21 L v
RO AR IR FERUE, AT B SAMERIFE R, AR TAT, @ T E AN T B R AT, AR
SERIERG, B 30 R K AEHLIR REE 1R B8 i TR P . ARHE H KR BEH I T°F & M6l 1 B s
WAL, FERIPFE, CHENESEER, FeRKTEER. @i Veeco NT1100 HX: 00N &
FERMIEH, WUEH, FEESHZE T, NMAER RN EXE, FEr PR, AnTR
SRS EERE, FEMEK, TR SHREAEEIE 5 um IR T0E 2 CGBISFEEED 7, @B
SYIEIEEE, KT X AR AE PG, T8I F AR AT REAEZRAS I S AME S, B 5 R 1 B i 22 /)
T 0.1um, 5 BIRE AR BT ) RS RS FE AT i AE Tum LN . @it Veeco NT1100 F5% T AAH = 4443
MroThn, FES RS 7 BRAREEE /N T Ra0.3 pm, VER S /N T 2um.

D04-82
SR BB R R AL B 5T
HR, EFH L RER
1. E TRV EA T RO AR SO, 4R

PERACHA IR B AR AR, SR ACSKIRRL TR B S 225, 8 RRE Y5 A7 B0 % S5 1) S B RE U A
RIS, AATERIE, A7, B85S 53R 2 el g i At se %t H aa 8 n . #ldn, #2204 (Pd)
PR, WSS > Pd BTRLR ST KPR IIFE . A0 FCE AR 4L Pd W NI Jm B (ND SKREZA#R,
AR BN AN S . LRGSR T, M AVELR 22 BRI i A FE R SR 32— FEARTC
MU FE G P AR AT AR 6 BE IR ) ARPRL SR e, A7 28 RE L 77 S T 3 T R T T [ S IR
T8 AEXT AR SR AR A B, PAN BR P Y I AN R B A8 R, 7 R RSk
KIUARIE PANI-30W th £ FIMImIN, FFHAERRE S, PR B ESUK R BRIRIRE . B, fExT
ANFIHTASIRZS (1 PANT A B ARAE A A € P B A8, B PANI-10W AIBSEE PANI-20W # it tHEL 1A A
FEEE MBS, BEARE R Ni SR8, SN RRE e TR IR . BILut, BRI
FINRUFRIfE R T Pd S I IRAL IR B RRE 1 )

D04-83
FTRARERBE 2R SO R R BIE A TR AR NS e BT BAR
seAbEt, B, B, TR, EIRE L ERARS, kR
1. P ETREYE B A S O, ARk

CO ot ) MM T Ao AR, fildn. MOHMEE, REot, YIFl, R 6%
5, (HRABE R R ERCR IR N T, MU R BT R IR R &, i HAFERN TR
BUTHRIER KL, I, 520 E A58 COp WOt I TALHJ5 HIFR AR B AT G HEVE Al o A TARSRM 7 —
Tt I A ABAELRL L 0 A R BUAR AR N /) 0 A 759, i A S R AR FE AR, IR BOE A 9%
AR ABLR BE W AR VR G5 RS IR AR A 22, B 3L B ARAR IR RS AT S vk 5 i 2 e A1 381 = T T O Pl
R, PATHDS AR AR &, JEARAT A AR AR B AR B AN g AR T RS, B B SRR
S RIS AN A o0 A A TARSEIL 1 PRIEHER RIS A7 9E CO WOLAE FLJE BAR M1 /0 AL, kA
TLH) CO2 OGN AL PR (B IR AN AR 4

D04-84
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Botrhd T L HSIREER T
FEVE T, EEERE Y, GoSeRY, s, THow S, Tk
1. o E TR BT FE e O BRARHE T O, SRR
2. AL Y E 5 SECERT ST, bR

2 e AN <R - 2 B R - T BS INJE R AR EL R o 7R N R IR AR S A TR U, 5
SN B R TR & B — A L EORIE, 0 ph il IR SOR A B . R, RS A L SR
AR BRVR A e A RO i e D BRI 9 o+ B S R R R R . SRATAS R SR A S AR IR I A
RV PG S B, AR IR TR A VRS RR A R R A B . AT
TR N FOCR BT IR T IR E R AR A R RIS TR S R AR T, SR WUl = aE X 52k
REAR A7 22 B (PDV) BOA X S S H RIS R BEAT 1IN o 383 LA RIS PR 858 ) S 45 R
VIS PR 0] S U AT ORI % B AT R /N o AW TE, B AR S P
IR R IsE S AR R R A 1 B S

D04-85
BHEATOUA LM EET T
At
1. T E TR BT FE GO BRARHE T O, 4RRH

BT R MR P R DR e 2T (MR ON R 2 LR Ot S Ra e 1B AT I R A 32 o AER A B = BE O
WSLFEFERS, SRl R B G R ES I, SEHUL RS REERIE G adilE. K<
B DR R 2T AR A B R BE O IR R 7728 T A Rl Be o = AT RS AL RN F T 487 17 T A0 IR g 45 ) e
H= AL, AERAFAEDUR LA R (LTS i 10 5 /BT 008 95 A SRR B AU L LT, FPRHA AN %
TEXERBKR, ARETe A G (RS 1 10 B Q) sk i (K77 A 3 TR E 2 A YO  BIsROE, (H2 H il
TEE bR EABHLF T YD I A 92 0 AR AT B S0 50 E; (3) o0 RE WO 15 45405 B W 1) AT SR AR 05 AN I B
T FEEEA A EHROTARAIRZ], TR I s DR B RO R B PR T e B . B3 BB R, AT
I HITIE TR B S DR PO T R ALREREE RV ERT 7T, B FE SRR sk e X AR 2T N P RE R 52
U, FESESRE AL 0P R RS (5 S B TR G B R ERAER AR, 2 BIMIERTBRG,  YO> Rt fE
AL ERETT AR R T 2R DL s A2 5ROt U5 T I AR 78 A d I AR 2 S B AR 7 BT 7T 17 25 3 o A i LY
SRARRME RS E, e BN T OESURE I BRI . TS RR AL YOO MG %, BT A
Y0¥ AL Fe s M RS SO AT HURE AL MR AR K DS RE BRI, HURS L B EOR AT O FE M 2T 5 R ) Yp®
M ISR TR, R4 YOO LA Z Rt . Rk, $RH TIRALBIT R HI& T2, FEMEE R+
SUN A SR AL R 25 OB T (490 (i Ce), £FMPRMA R 5l NFase Yo  BeAsm 4l 4y Cln P
FCAE NG SCHE [ P pUAR B LI R B AR RE R AT 1R T T

D04-86
Wonderland of 2D black phosphorus under pressure
Yang Lu*!
1. Center for High Pressure Science & Technology Advanced Research

Black phosphorus (BP) has recently emerged as a promising two-dimensional (2D) semiconductor for
optoelectronic applications mainly due to its thickness-dependent direct bandgap, relatively high charge mobility,
and remarkable in-plane anisotropy. Pressure can effectively and continuously tune lattice parameters, especially
the interlayer distance in layered 2D materials, hence alter their properties and performances. In this study, we
discovered the anomalous layer-dependent shift of optical transitions in few-layer BP under pressure via infrared
spectroscopy. The bandgap of 2L BP is enlarged with the pressure increasing to 2 GPa, while the bulk counterpart
undergoes a semiconductor to semimetal transition under ~1.8 GPa. These results can be described by a physical
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model involving the intra- and interlayer coupling. This work highlights the novel properties of 2D black
phosphorus under pressure.

D04-87
Superior high-temperature strength of a carbide-reinforced high-entropy alloy with ultrafine eutectoid
structure
Xiao Wang'? Guogiang Luo",Qingin Wei**",Yi Sun*? Jian Zhang",Junjun Xu,Xinting Wu', Xiaohong
Chen' Peibo Li*,Shiging Liang",Qiang Shen*
1. Wuhan University of Technology
2. Hubei Longzhong Laboratory, Xiangyang 441000, Hubei, China
3. School of Materials Science and Engineering, Wuhan University of Technology, Wuhan, 430070, China

Refractory alloys with high-temperature softening resistance are crucial for extreme high-temperature
components in aerospace and weapon equipment. Traditional alloys and single-phase refractory high-entropy
alloys suffer from unstable microstructures and loss of strength at high temperatures. Here we report a strategy to
obtain a superior strong high-entropy alloy by introducing eutectic carbides to form micro-nano scale eutectic and
eutectoid structures. These metal-carbide interfaces remain stable under high-temperature deformation and exhibit
strong dislocation blocking effects. The ultrafine eutectoid structure provides a primary strengthening effect due to
its numerous enhanced phase interfaces. The resulting alloy achieves a high temperature yield strength of 1.17
GPa at 1473 K and 0.92 GPa at 1673 K. This work provides valuable insights for optimizing the high-temperature
performance and microstructure design of high-temperature composites to further extend their potential
applications in high-temperature areas.

D04-88
Disorder-broadened phase boundary with enhanced amorphous superconductivity in In2Te5 under
Pressure
Yi Zhao', Tianping Ying*? ChuiZhen Chen? Yanpeng Qi*
1. Shanghaitech University, shanghai
2. E B BB T, AL 5
3. TRMIREE, TR

As an empirical tool in materials science and engineering, the iconic phase diagram owes its robustness and
practicality to the topological characteristics rooted in the celebrated Gibbs phase law (F = C — P + 2). When
crossing the phase diagram boundary, the structure transition occurs abruptly, bringing about an instantaneous
change in physical properties and limited controllability on the boundaries (F = 1). Here, we expand the sharp
phase boundary to an amorphous transition region (F = 2) by partially disrupting the long-range translational
symmetry, leading to a sequential crystalline-amorphous-crystalline (CAC) transition in a pressurized In,Tes
single crystal. Through detailed in-situ synchrotron diffraction, we elucidate that the phase transition stems from
the rotation of immobile blocks [In,Te,]**, linked by hinge-like [Tes]* trimers. Remarkably, within the amorphous
region, the amorphous phase demonstrates a notable 25% increase of the superconducting transition temperature
(T¢), while the carrier concentration remains relatively constant. Furthermore, we propose a theoretical framework
revealing that the unconventional boost in amorphous superconductivity might be attributed to an intensified
electron correlation, triggered by a disorder-augmented multifractal behavior. These findings underscore the
potential of disorder and prompt further exploration of unforeseen phenomena on the phase boundaries.

D04-89
Superconductivity with Pauli limit violating upper critical field in Ta-Te granular nanowires under high
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pressure
Lingxiao Zhao',Yi Zhao', Yanpeng Qi**
1. Shanghaitech University, Shanghai

Nanoscale superconductors present exotic properties compared with their bulk isomers. In the cases of
few-layer 2D superconductors and some kinds of superconducting nanowires, the upper critical field (uH¢(0)) is
much higher than the corresponding bulk materials. In this work, we have synthesized the Ta-Te granular
nanowires. Superconductivity is induced via high-pressure modulations in these nanowires. The superconducting
temperature T, and uHc,(0) is about 4 K and 16 T under high pressure, two times beyond the Pauli limit. The
combinations of transition metal chalcogenides' elemental compositions, nanowires and high-pressure
modulations have succeeded in realizing a large uHc,(0) in the Ta-Te nanowires. Our work demonstrates that the
Ta-Te nanowire is a possible candidate for applications in high magnetic fields, and it also provides an ideal
platform for further investigations of the mechanisms between nanowires and large uH:,(0).

iR

D04-PO1
RUAs, 8.8 H B RAL BN,
TR, GRS, BLY, RRUEL RS, ZEERA Y EANEY REY
Y, RS, RS P MG RIS, ERRC, fhasigt
1 2ok, &L
2. FHERBFARRARY:, G
3. FEANRKY, Jbut
4. FRPBRIT LT, TR

P BB XPny (X=1IE )8, Pn=iiik o 3R) RO F 2 RWELIERT, RuAs, {3 — 6,
FAR A R AT T . ARSI AR, JAI 4 1 R RS 1 RuAs, Jd, Ot He g smia A s
JFRE T VEIRETE . WETURIL, RuAs, JEBLH - SARIT ARSI N . BEE IR SRR, Wit N
TIER P55 RIS T Y iz, 200 RIS ARG s AR . 125 AR AT DL AR HLFH
HRNZE UL vd R B E T o DI R AR R A S (R A i B, AR S SR B AR A AR T th
R T 5 HLHI S R B AR BRIE AR . AN 5T R B RUAS, 5 a2 i 7T R 38U 3N 1 B I8 &

D04-P02
T4 B RE Rl &' EoR
ETH, HEL E mEt, DU, BB L B, RER!
1. T E TRV BT FE RO B AR T O, SRR

S E S T R R o T S TRV, R E R GV 2 A, H R B R L
A LMAEAE IR, A FREA G B AT BIAE 771 Ee iR EAE, HIE7 A R A
F Ry s, Sk ett, REEOUM, FREDEH, AR, BRI, SRAMDGZDM, R
Jett, TESZOGME, BRSO, BEEeMAE. Hoob, ARt A A ANE, KEotd, B 2R
2, GG R VG SRR . XA RSO ES, DM, SRBE SRR 2ia R, Kk
THET AR FEE R TR S ER . S T RRRRII S, ARBOGIERR, AR ARSI, YRS
PR B R e SRR, B ST A4S, InP AT, 4 um-8 um LT A T RO B SR TH ) 4%
JA 1 680 nm-2.0 pum AT, (54 EE 40%-70% ], IR ANK RS 2O
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D04-P03
STI £5#4%t FinFET BFIRABSTR I RIRmH L 27
B, AEVI4EY, Y, Rl
1. HEBEBEH B EARBT T, SEATT

&I RNRAAE (FInFET) J& 22nm DUR TERERER, RS BA RN TS (25534
B IR RERL T4 FIinFET 8900742 st BRI BN, SEEFREER, WHA. CARERY, t
TA AR AR, SRR T ZA R A AR B X (STD. di et RA o =44y, H
STI 2 T2l RNR . ASCHH TCAD i HEOR, I H S B (K =248 017 3045 H LS R B R Y
BT T STI G2 BEMIR EEX a8 A SRR (5omi, S5 R EoR STUMTE, 8 5682 (R RS & /E D, S30F
S TR S AE IR RN STIOBER, P AR R SR BRI, 85 E R B RN 52 A K i
Ko WFFCE R NG RIPURE S INE Bt e 25 i .

D04-P04
ILiE Nb,C B RES Nb BETLESE
MEESELY, PEM L, JeRr
1. RN T R

WAESEMTMREARPEE ZINH . ALGHIH A S A7 TE B R A 2 5l IR VA PR 1) ) 8
BAME S Z 2 &SmO REEG & MBI ME, @l AEBE S E My, R T8
Nb2Mo00.5WO0.5Cx 3L e & 4. &S A0 (BCC) EEARMBRALYIA AL ) Fe b &5+, Al B
Hombd e BT R B, H BCC Al Nb2C 41 Nb2Mo0.5W0.5C0.25 e & 4 F I H o
R, IR ERSRE N 1.27GPa, Wi N AN 17.8%, 1200°C T iwJE ARHEE A 0.7 GPa. £ F:jtlEiwsh
WABRAC AR SRS R4 SR T, ARG B A SR A A E A, AR T iRk . X — SR
RV AL R R TR %, nT DU IR A S RS s BRI AL R ER A R SR
MK

D04-P05
FELHRSOEHRE v #%/H TREHPT MR
BRATY, ERBY SKEY, SIRE Y EHEES WESUR, pEart, Fralts, St
L VORI R 2 e, BB
2. IFHER M BEBOR P R S T2 E K E m s =, A
3. VUK SAAES Y R BOR A H M s =, AR

K% BE XS T T Rp L BR VR B Al B0t AN 22 B R R 8 O T o J I 1 v S Ao P 5 b 75 B P T L A B

WU FRY R SF 17477 T 11 SR8 G TS 5 e AR A % 2 o SR, A% GBI Hh T4 4 5 1032, BLE RE 2
PAR A RV E R io g, TR e AT R Fit, 1BV ERIEA 2 BB Bl /1 Gl
SHRGERIM SIS G Ay () 4855, BAEKDCAMPURIERE, LA FPUR IR AR E A
TR DA R ik, BATHGE 7 —RIEWNH LREO SR LaGdyZr07, HHEAHAEN
B ATERE, ARHE SR NARE VR ST BF Ml T DARE . SEIREE RN, HAX I fE &y 0.662 MeV (1)
BICs Y v FE AR R EON 051, PHIREE N 1.25 MeV ) *°Co ¥ v 5E5 F SRR R E0N 0.34, MHRERKT
0.5 eV 1y Am-Be JFAH T SR llcR mi T 95%, HA RIFHARSPITRES . ERERERRE, XM T/ERR T
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D04-P07
Metal-organic Framework Molecular-scale Encapsulation of Copper Azide via
Single-Crystal-to-Single-Crystal Transformation to Prepare Laser-sensitive Primary Explosives
Ruibing Lv*, Qi Zhang"
1. Institute of Chemical Materials (ICM) China Academy of Engineering Physics (CAEP), Mianyang

Laser-sensitive primary explosives (LSPEs), crucial to the material basis of safe and reliable laser initiation
technology, are a major research focus in their design and synthesis. Copper azide (CA), a primary explosive with
excellent detonation properties, is limited in preparation and application due to its extremely high sensitivity. Thus,
incorporating CA into LSPEs relies on precise desensitisation strategies. Here, a strategy involving
molecular-scale sensitive unit confinement encapsulation has been successfully implemented. A novel
two-dimensional energetic metal-organic framework (EMOF) [Cu(ATRZ)(N3)2]n (CA-ATRZ) (ATRZ =
4,4'-azo-1,2,4-triazole), was designed and synthesized in pure phase through a safe and facile
single-crystal-to-single-crystal (SCSC) transformation from 3D EMOF [Cu(ATRZ)3(NO3)2]n. Leveraging its
distinctive structural attributes of encapsulated sensitive unit confinement and the synergistic benefits derived
from various assembly units, CA-ATRZ substantially improves in safety compared to CA, while maintaining its
superior detonation performance. Furthermore, CA-ATRZ produced by combining MOFs with CA has high laser
sensitivity characteristics, is free of toxic metals and perchlorate, has a high energy density, high initiating ability,
and decent thermal stability. These combined properties and outstanding ultrafast laser initiation enhance its
potential for developing advanced high-energy LSPEs.
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D04-P09
Generation and Evolution Mechanism of Cracks in HMX Single Crystals around Phase Transition
Temperature
Rucheng Dai*,He Wang",Wentao Liang",Xiangqi Wang? Zhongping Wang',Zengming Zhang""
1. University of Science and Technology of China
2. Ji Hua Laboratory Testing Center, Ji Hua Laboratory

Thermal damage and cracking have a significant impact on heat conduction for energetic materials. Cracks
due to different causes such as thermally induced volume expansion, crystal dislocations or phase transitions are
different in character and have different effects on heat conduction. Few studies have focused on the generation
mechanism of different cracks in the classical energetic crystal HMX and the relationship between cracks and heat
condition, especially around the phase transition temperature. In this work, the generation and evolution of cracks
under the heating condition of 185<C and 180<C above the phase transition temperature were investigated for
HMX. Different formation mechanisms and distribution properties of fast cracks, slow cracks and small cracks
were proposed and systematically studied by optical microscopy, scanning electron microscopy, 3D X-ray
computed tomography, X-ray diffraction and Raman spectroscopy. The results indicate that fast cracks form due
to thermal expansion, tend to be perpendicular to the lattice b-direction, and run through the entire crystal. Slow
cracks form due to the or plane dislocations and exist only in a very small region of the subsurface. Small
cracks originate from the B-3 phase transition of HMX, are denser and more disordered, and mostly exist close to
the heated bottom surface. These results provide a further theoretical basis for the relationship between thermal
damage and the heat conduction characteristics of HMX crystals, and will help in the understanding of the safety
of energetic materials, as well as in related applications.
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D04-P14
Pressure-induced first-order antiferromagnetic to ferromagnetic transition in MnN
Xu Zheng** Jiao Tan? Qiangian Wang? Xiaohui Yu?,Yifeng Yang? Yujie Wang',Changging Jin®
1. Chengdu University of Technology
2. Beijing National Laboratory for Condensed Matter Physics and Institute of Physics, Chinese Academy of
Sciences, Beijing 100190, China.

MnN systems have been widely used to investigate Mn incorporated into I1I-V compounds, which combines
the spin and electron charge as promising diluted magnetic semiconductors (DMS). However, few experiments
have demonstrated the magnetic transformation of MnN with lattice constant changes, although it has been
mentioned many times in previous theoretical calculations. In this study, we synthesize MnN single crystal under
high pressure and temperature. Furthermore, we perform high-pressure resistance, magnetic resistance and
synchrotron radiation on MnN single crystal/polycrystalline and observe the first-order phase transition
accompanied with antiferromagnetic (AFM) to ferromagnetic (FM) magnetic structure transition under 34GPa.
The experimental result and first-principles calculations reveal the same magnetic and structural transition of
MnN in the compression process from equilibrium volume 18.2 A% to 16 A%. An analysis of electronic structure
and magnetic interactions in terms of the Heisenberg Hamiltonian indicates a strong FM coupling in the [001]
plane due to the double exchange mechanism of Mn eg orbitals. With the reduced Mn-N bond length under high
pressure, the enhanced FM double exchange interactions could induce the magnetic transition from AFM to FM
and subsequently lead to a structural transition from a face-centered tetragonal structure to a cubic structure. These
findings provide the foundations for GaMnN or MnN layer DMS.
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D04-PO02
Enhanced cuprate superconductivity from elongated to compressed coordination
Wenmin Li* Jianfa Zhao? Changging Jin®"
1. Institute of Quantum Materials and Physics, Henan Academy of Sciences
2. Institute of Physics, Chinese Academy of Sciences

The discovery of high T, cuprate superconductivity was motivated by the Jahn-Teller polaron mechanism
in Cu?" with the elongated copper oxygen coordination combined with strong interlayer Coulomb interactions. It
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gives rise to the orbital order scenario that the Cu3dx®-y* is located near Fermi surface while the 3dz? is far below
where single band is favorite. We recently discovered a new type of cuprate superconductor Ba,CuQ,., (Ba214)
using extreme high oxygen pressure synthesis that shares a similar crystal structure to the first cuprate
superconductor La214. But most notably a rare compressive type octahedron is present in Ba214, resulting from
the longer in-plane Cu-O bond length than that of apical bond length. The compressed octahedron will lead to a
reversed orbital order, i.e. the 3dz* will be lifted above 3dx*-y* that is generally considered unfavorable to
superconductivity based on the current main stream theories of high T, cuprates. Ba214 however exhibits bulk
superconducting transition with T, above 70K at ambient pressure, a surprisingly 80% enhancement from that for
isostructural La214. Here we briefly introduce the unique structural features of Ba214 in comparison with other
cuprate superconductors, indicating the paradigm shift (1) role of 3dz* orbital to enhance superconductivity based
on related experimental and theoretical progress, (I1) the multiband scenario; (I11) the possible s wave pairing
mechanism.
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