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HoT, Hde i HakE 115 Ko Wl 78 SEBL S T, (0 [R) At R AR BT 5 1 0, 8 BCA 224 iy 2 2 5 A 1 fs 0 Bk
0% o Bt 2 446K 22 B0 ot ST G VA A PR AR S RN S 56 1 A R I, I 9 3 B P T B B i) 25 4
W EEAREESN S TE IR R

X =T E AR R SE B AR ZE T, DL La-H ZJniR R ALl La-X-H RIK R R, E4C
B2 9 Rl R 5 = R A 4T, Hidr, Dl La-Ce & 4 0 ORGS0 (La,Ce)H, " 7E
130 GPa F [y T, 1k 200 K, 5 [7] % & /1 F LaH,, 19 T, £55F, HHACHAE T2 S AT o5 8 2 [ 35
JE AR ——AE 100 GPa B # WL 2] 165~ 175 K 09 T, Rl 7TiZEH FB S, 5—hm, B
La-Be 4 4 N HT 9K A4 il 45 19 LaBeH ', W B YK 7 80 GPa RS2 8L T #83d 100 K ) T, i iR 4544 o 5 33

* Wi HEA: 2025-11-26; &[5 HER:2025-12-28
BEEMB: HEBRFFHE4E (52372261, 52288102); 4L 44 H 4R FL 24 4 (E2024203045) ; i db48 Bl 45 11K
I H (225A1102D) ; [H 5K 5 258 & 11K (2022YFA1402300)
F—1EH: REEJH(1996—), B, W78 4z, 32T\ F 557 B A2 AR89 B R 5 5258 A LT 7T
E-mail: songxiaoxu@stumail.ysu.edu.cn
BEESE: SEE(1981—), &, M, #42, BENFH AN R B IS BT 5 50506 MAarse.
E-mail: gaoguoying@ysu.edu.cn

040104-1


mailto:songxiaoxu@stumail.ysu.edu.cn
mailto:gaoguoying@ysu.edu.cn

5540 % RIS =IJCEALYI(Th,Y)H, & i S S 541

W& T, 4 —3 535k, BMEARH G S /E N RrkiR, FJ6 La A1 B ST DL 2 AH & 0 7 X8 F 20
Yot 2 1), IR REAE ol i TR &5 14 F & ik 273 H R i) LaB,H'Y, Hifa 2 Tk /1 Al ik & 59 GPa, H. 100 GPa i ()
T. 5 LaBeH, A4, Ak, LIAHLTT 28 080 (Y,S)H, M T YHS, H T 48T T2 20 K, LA Y-Ca &
G TSR 45 B9 (Y,Ca)H M MR35 7, A9 R AR e g TR AR T 15~20 GPa., iR ifFIT 4R 3%
W A ML 5] ASE = 41T ] A RO AR oo A AR 0 R 25 R S R, AT e SR P i
T 25Mfe e EFANE S, Hift— 24885 .. v W, e B & 7, Hh & 07 MR i oo &k ik
F LR S0 2 ok, A7 EE U T R A 2

XF Z.JC Th-H /R & B9 F 7R, 2020 4F, BF5E AN B17E29 170 GPa 5 T & A 7 ThH, A1 ThH, ", I
PR T, 73 512520 140 F1 160 Ko BUAG 25 SCAY S, SE4R WD 3 ThH,, B9 Al AR S5 #8976 T 100 GPa I 451 F
sk Fae, HABELSTIN 7% Bl = F Rz LT, 78 100 GPa B A B3k 5] 241 KPP, X — & B
& T # Th-H (K R h JFJ& =08 2298 19 2488 . 3 I AF, BT LR R 45+ =tk RH——Th-Y-H, &
] 25 P 1 2R 7 sk I R B, % = J0IK R AE 150~ 200 GPa JE H7 7 [ 4 7] JE Jf— 22 81 B0 Ay 24 8 1 4,
{5l 1. Ghaffar 45122 F Ff USPEX il P6m2 ThYH,, f4 T, 7£ 200 GPa F Jy 222 K; Wang 45123 {8 Bl R Jig 2
SRR [FAERAIA T ZAH7E 200 GPa T R A2 e Pk, FE AU I 7, 24 209 K; Jiang 4604 T 38 1o FCMUASE 58 7Y 45
A T3 16 3R s, T P6/mmm ThY,H,, 78 150 GPa F #2825, JF WAl H 7, ik 303 Ko X2 R G nY H
W TAE AR A SR B T HA & B vl AT R R T 1l .

ARG 0K F 42 W A7 %) THL Al ( diamond anvil cell, DAC) &5 JE 45 A, 454 5 67 06 i #4or v, JF g =
JC Th-Y-H 4 5 09 5 1 5 5 05 P05 5 i o [m] 20 58 5 XS 2471 5 (X-ray diffraction, XRD) #E 1745
FORAE, 256 S AL, B i S A 104 4 40 0l AR 25 44 5 ) RV TR 5 37 D i R 456, R 6 URE i ) HR
iz R BT, JF g HOR T iR, U R A S TE A IR ) MR ER ot M Z on AR BEA 15 1Y S IR
i 5T EAR

1 MRFE

1.1 HEEK

AHIFFEAH X AR DAC %6, #50C 11 as BRSO 4 MG Ak, fifi T B2 A 50~80 um, LA 8°ffi &t
PIZE 200~300 pm. RS AL /IR A R 2 A 2B B e A S OF 4a 2l pl . SR RETT, BE S E RN
30~55 um, & EE K 10~15 pm, N AL, B4 (Th) . Sk %z (YH,) M Tl ks (NH,BH,) L)L J2 & 07 01
FE56 (0, A1 H,O MR B/ F 1.0x107°) e AFE S, 4 SR 2~3 um (19 Th #1 YH, & 78
NH,BH, Z [8] . 7% R KR R4 249 175 GPa (BE 5 HS1) 1 150 GPa(#Edh LS1 A1 LS2), B )5 H
YGA BOEEF (B 1070 nm) XFEE S #EAT BB, HOEYEBRE EARZY 10 pm, MR EE X 2000 K, FF22ET
6] 10~20s, 4l Akahama 1 ¥ 1 — 9% 4 NI A 7 S 06 0 25 A7 ' 520 Al o B B s N R
1.2 MBS IR

FEA HST B9[] 25 8 5 XRD i 76 18 [ [R] 25 58 55 3 2% (DESY) i P02.2 sl i A7, ki K
0.2906 A, YEBE A /N 2 umx2 um, 2R FH PerkinElmer 23 7 (1) XRD1621 /E Ry 40 %, 5 £E 5 200 mm; £
i LS2 Y XRD 3578 1 i [) 4 58 5 G IR AY BL17UM 2R3l R 4R, MK I K 0.4834 A, JEBE R/ H 2 pmx
5 um, M #5458 EIGER2-X-16M, BEAE A 300 mm. 2 YR B9 28 50 i CeO, £ 1E, i 1] Diopatas
A0 XRD P 5% el — 2 il 2627, 338 5 GSAS B F AL 58 ALK XRD % A9 Rietveld 515128, R AL
A DU A 3 U B i 1 L B O P TR, 4 T R A TR O T PN, O A A 4R S AR R i 2, R
HLIE A 1 mA, T 35 o0 CHTRRA W AR SR g S 255 5 i R 4, IR A5 T 40t 14 T W37 .
1.3 EBitMtIRAE

i ] 5 %5 B 72 R 6 (density functional theory, DFT) V- i I 47 B2 19 VASP #5442 HH 580 5 ik
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R M 1E . T LAER, 22 {Z P ER 5 #1118l ( generalized gradient approximation, GGA
SRR RS . TR R T, SCHROCHK Y Z PR BERR )T SURR I (g ized g pp i )
i) PBERY, SR FH 4% 52 4% °F- 1 % (projector augmented wave, PAW) Jif #4713 S i I 4R K7 g % 58 0
800 eV, &1 ¥ AR 45 44, 3% A1 1) Monkhorst-Pack k /5 A%, #0113 09 fE = (E W ELAE 1 meV/atom.,

2 ZR5iTiE

21 @mAELEHTHh

SR R R A R i ) AR S A, ARG 43 B A i HST FTRE fh LS2 #E47 547 XRD ik, )
7 Bl 4352~ 90~ 170 GPa £1 95~ 146 GPa. H1&] 1(a) i Rietveld 1B 45 FroR, B dh LS2 % i 057
J7 (face-centered cubic, FCC) Z5# 4 AL, I & 47 /01 i % HE 7S J7 (hexagonal close-packed, HCP) Z5#44H, 5
T JC Th-H K R E A WA S E 1Y) Fm3m ThH,, Il P6,/mmc ThH, B 43 J& fA% AT B o 3T 4% 47 5
W Py 5i8 32 73BT, FCC A =22 1, HCP AR BT (5 LL B . XRD 335t B P6y/mme PHH AT S5 5 I
H Pt 5 EAINL™= o BEAN, BRac s i T 07 S 06 0 1% I J Sk A Al 0 40 A BRL 5T . B8 T30
SEER A B Th-H B3 Y-H 0S4k, W57 52590 rf il g Az i 1 A o A U0 A (IR & & i Al R BLIR S5
Ait— 2R iIA .

(@)

(b)

LS2,146 GPa| 3, (Th,Y)H,, o Observed
1=04834 A | P6ymme (Th,Y)H, — Calculated
| P6,/mmc PtH — Difference

Intensity

20/(%)

(© [HSI, 102906 & (@ [Pt [S2, 10483 4 A
- 115 GPal
110 GPa A N
132 GPa i s 120 GPa
151 GPa j137 GPa
*
170 GPa s % . * . 146 GPal

Intensity
Intensity

(ThY)H, | \ \ [ | \ | (Th,Y)H,
(Th,Y)H, | II | | 1l | 1l | | I drhy)H,
PtH ) L e ) A ., ) I PH
4 5 6 7 8 9 10 11 12 8 10 12 14 16 18 20

20/(°) 26/(°)
I 1 FEaiAY XRD i & Rietveld HEZR (a), ARIASTHY (b), DL HST MIFE S, LS2
FERE S PR XRD 3 (o)~ (d)(FRid ik A AR M2 5D
Fig. 1 XRD patterns and Rietveld refinement results (a), crystal structure (b) and XRD patterns of samples HS1 (c)
and LS2 (d) during decompression (The peaks marked with “*” are from the unknown impurity.)

W 1(c) FE 1(d) s, IS #E S HST FRESh LS2 19 AR N FCC AH . fERE S HS1 M 170 GPa
[ 2 110 GPa B3t F2 b, FCC AH R A A7 St I R S AE AR, 5 S 90 AR e 09 22 88, B e i) FE A 54 R
M AR AR B B AR T R K . SR, 24K 5 AN 110 GPa [% & 100 GPa B, 1A 41 1%
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B R H A B, R ICET & A T R4 TS . J8UAGAT o 26 B i LS2 Ay i 1o A v th il I 2% ).
R JIMN 105 GPa [ 2 95 GPa Iif, FCC AH (Y 77 5 06 [m] FF & A= W W 19 45 7% o e 0l M, 7E 4R LS2 iy,
FCC AH 14 177 555 068 (14 W T2 Y5 AT . 3 38 30 2, AR A A v O AR 0B, 0 — 2B AAC3IE T 7 100 GPa BT H3 31 14
RO &2 A0 0 1A RR M . 5T OA 5T, S0 b i S 2 I 5 58 5 I DR S0 e 7R R R R v 1

AR
T R AR S HS T FIRE & LS2 78 % T oo 78
B XRD 3%, 48] 2 M FEREARFRE 71 (p) T HI1R

— -~ Fm3m ThH,,

- - - - PAlmmm ThygsY o 10sHy - -

— - -Fm3m YH,,

- - P4/mmm Th,Y,sH,,

B, AF 2 Bk 2 4B iy FCC HITEAR TN ommensiews
T IBUEA S e — py B b i — [ eegeeybn

SPENE T MBS —FehE. BT Semenok %21 5 TN e O

Wt Fm3m ThH,, KB AR FOC MBS 8 [ el _
AL /N 1 AR AR, %22 T RE IR T Y T g P N N
SIATGHT =8 Th-Y-H A8 l—y Bh 2 2] S o
5 72 5 L R I 45 (170 GPa T 5 Th 55 M T

Y MR N 1.617 A%) o 7£ 100 GPa L) [ (19 i 77 e 100 120 140 160 180
], 3 % TR TE 7 10 7 AL 3 05 B2 W 4 Pressure/GPa

TE 170, 150 F1 120 GPa &b iy {4 F2 2% 43 I 25 K
0.57. 0.54 F10.56 A*, X Fl A £k i — 2501 3% B A IF

B2 FEabARBE T s A A 3 (S0 DA SARRA T AR

BB A, 25 DA SRS [20] A SEEREE R,

HEL N BT AR RAR B AR TR T I £0)

Fig.2 Pressure-dependence of volume per f. u. of samples

534 U RE i 5 SCRik [20] #3859 ThH,, B AT
WA S E. ZEARFSAEWELEES. B
4 P S T A 25 S, R 0o 4 PR 1Y)
R A ==Y h Y sEbrdi b, i, B
Fm3m ThH,, KB 25, i 13 70 Z Bt )y XS
TY T 5 918 50.0% F112.5% B9 FRIEAR, B Thy Y, sH,o F1 Thy gsYo 0sH 0o 85 H RIS AR 552
0 IR (E JEAT HL AL, R IRAE 100~ 170 GPa Bl PN, Thy g;5Y 105H o 5 52 B0 R & 8] 19 i 22 72 B 5 B B 9T
N Sz 4 A ThH,, T 5 B0 22 S 24, HLITE 130 GPa BT 5 52 5 BOE B 3T, i Se g rh Y S0
FEERAE T 5 65 Thy s Yo 0sH o 23T o Z8G 0 M 2B, FF 5 HST RIRE 5 LS2 1y A0 1 ol = It
(Th,Y)H,,, Hr1, Y JTTE M EFH 53 A 10%~15%.
22 BESMEERIE

XA 3 S FE S HST, LS R LS2 71 J& T KR v iz M, DA 9% ol Stk . Hop,
fi HST FIAE & LS2 AXAE A G 64T — Ul i, i RE i LS 76 [ e ad A v 647 T 2 0l i, 90 4R T
F1°4 144 GPa, B ERIFRZ R 15 GPa. 5 3CHK [20] #3819 ThH,, A b, ZEAHIT R 7 F #il % B9 FE & HS1 76
170 GPa B 1) T, 15 5] 176 K([&] 3(a)), $EF- 2 10%. (EFEMIE, X — T, B EEFHEERE AR R8N
HUHR N SCIAY, B ) M SE T A BT R AR A S AR oo, R B A Y TRIE M =t Ak
Y. 4561 1(c) Fin i XRD 155387, %0 i 04022 053 8 2 4%, 76 A S iz i i vp s 390 2 A s BH R B
B, HAE 2 K B A 8 iR A m B (29 0.02 Q) . 5K R N1 — o S 4P 5256 45 1 Xt L
(1 3(d)), HAEARM T, 5 3CHk [32] B 0 YH, A7, SEWIZERE G b i BEAE 7R 120 o X RAR AR E 2
F T O AT R b IR 43 A N Y, R 0 TR A I ) DO Y, R AR R0 1 XRD
KBRS o X T AERAKE 77 (150 GPa) T A BLAYAE &b LST, B U #AJ5 S 21 &3k 184 K [ T, iX
WA G L E B B F i (. 7F 144 GPa B i i iz T i 2 oy, Al BEL(EE S0 B 8 45K OK T, 41T 2218
TR, HEL 25 K IF i AFHRPLRE . MRS, SEAM T, 7, F R, B RE 2 2 K 76 5%
AHPBH(Z 104 Q). 7E 100 GPa I, IZFE Y T, FE 2 170 K; T 24 JE Sy #E— AL AR, W S48 I 4 58 4

(The solid symbols represent the samples synthesized in this
work, the hollow symbols represent the experimental results
from the Ref. [20], and the dashed lines are the volume-
pressure curves of different phases calculated theoretically.)
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M. KES LS P S B4R B, SHEM HST FIAE S LS2 HUl g 21 i 53 5 1A B 45 i Ak 1) R
HIX B G XEMW, 78 Th-Y-HERZ P, FEM B FHEES HE &8 A BEMKBCR, 7
100~95 GPa J& 1 X [H] PN, & & it 1Y SURI D 2 B0 SRR B2 . & 3(c) il UL, X F ¢
i LS2(C5RE S LS EMIFE /1 A& W), HAE 146 GPa P /Y T, Ny 174 K, K T EAG AH U A B A 20 1 i)
b HST, SRS LS2 i T, B R S 28 A A #a 3 (dT/dp>0) R 45— 5. M Z F, BESh LS1 F g 2 iy o
TR S HORRIM Y & &EA K. WK 1(d) () XRD 3% Fr 7w, B b LS2 b (1 2% B AH 3 /0, Ha i iz
I, FLTE L BH R I e g A E B A

@ 4175 Gra HS1 (o) [——144GPa ST
——— 130 GPa
4L——115GPa
03} ——— 100 GPa 7oK
a a
E 3 3tE O
5 02t 1 Laauew
2 2 s W
9 _ L
0.1} ILE 05 50 10
Temperature/K \18 4K
0 L L L L L 0 T T 1 L L
50 100 150 200 250 300 0 50 100 150 200 250 300
Temperature/K Temperature/K
© s Gra [s2] (@20
Al 174K
o 200
] = 30 L
ERI sete 2
s |8 0 2 50t o HSle LSle LS2
Z ol 2 = ThH, 2"
2200 1 T
1 100 | YH,f
Temperature/K - YH+32
YH,B
0 T T T L L 50 L L L L L
0 50 100 150 200 250 300 80 120 160 200 240 280 320
Temperature/K Pressure/GPa

B3 AFEREM AR ELR ()~ () IEHMERREI T T, B EER RS Z e R XL (d)
((b). (c) FAHRECHREMZEIRT T, BT LI 452, (d) HRR GRS A SR T 4521,
TRAAFF 5 4 AL TARh Z T AR A SR 25 510 20-39)

Fig. 3  Electrical transport measurements for different samples (a)—(c), and the trend of the extracted 7, with pressure
and comparison with binary systems (d) (The insets in (b) and (c) show electrical transport measurements of the samples
below T,. The colored symbols in (d) represent results measured in this experiment, and the gray symbols
represent the results measured in other studies on binary systems™* %321

2.3 HiHXEB SRR

AR BRZE H B A 5 — A T R AR R A ks, B8 e bumi i . SR, TR R A R A
WY i RO 38 T IOK B 2, e 3 S 9 O 0 0 007 90 280 1o b L R e o AR i A% e e B, AT k)
AMINTE G T, 7 A B3 il A oK B il = A A7 A o AnTE] 4(a) IR, fE 144 GPa [E 1T, BEE fE 3 )\
O T 3GANZ 12 T, #fah LS A% i BELZR R I B2 o B b (] (IR DX A A%, 3X — 052 5 25 W BEAT A 149 3 ] 08 D0 ik
SLTHSMENESLE, JE—4, &F Werthamer-Helfand-Hohenberg( WHH ) #5 #1531 1 Ginzburg-Landau
(GL) FRIPY A7 H0 A, aniE 4(b) Fizs, i FE S 7E 0 K R I B A3 wH L, (py W EZ#ES %R, H, NG
SR ) 43 R 52 139 T, XF I A K B 435k 25.2 FI29.1 A, #8103 5 B AR T R Y N
O TS SR Y SRR AR
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12 (a) LS1, 144 GPa 60 (b) LS1, 144 GPa o Experimental data
— WHH
1.0} 501 —GL
Magnetic field
a 08F —OT 40 k
] —2T .
=] | —4T = L
g 061 6T :l;: 30
) —8T
Qﬁ 0.4 [ — ]0 T 20 [
— 12T
0.2} 10+
0 . - 0 . . . .
100 120 140 160 180 200 40 80 120 160 200
Temperature/K Temperature/K

4 FEah LS17E 0~12 T AMINEES N s iz i 4558 (a) LUKGHE WHH F1 GL JrFHUA 1Y BG4 (b)
Fig. 4 Electrical transport measurements of sample LS1 under varied magnetic fields from 0 to 12 T (a)
and estimated upper critical fields via WHH and GL models (b)

24 WETEUDRENE R

UTAER, 920 1 R & R —ou A ey, Forb, B0 0 A i A Rl U A AT R
PR CARE MR B RE P20 6 45 0715 ), L NHLBH, /S U, 76 s i s TR A5 0 T 2547, 40 (La,Y)H, ™, (La,ADH, "
LA LaBeH "™ &2 Jg 25 LAk, 24 BFFE R AN TR JC 3 3 5T (RS AL 9 71 NH,BH, S Bif 3R IA, 76 & i
e i PRE P 58 SN, AN LaB,H!™ # (Y,S)H!' 25 o ARWF5ER M & S G W2 5 R 0ED, 22l
&JE Th, )8 S YH, B NH,BH, 2y 80 4 5 99 2547 il i s 4 i, SO R4 T =JC (Th,Y)H,,
A, BT Y SER A& R R T Th, s %07 kA0 &R L H 07 A e W B R BR . S8 LA, —
7 T e Ao it 2B T Ao M ARG W 42 ) Th 55 Y H, A ARG BE R Ll 55 — T3 ThT U AT 8 Sz e 1 194 25 7 it
FEIREE T 9 Wm0 8h J1 2 B it o R A Y-S-H IR R PR ] WA 3, i o0 2 ALRE AR AR 1B A
Aikss 5 Z MR, 78 La-B-H AR & oy, B Al i kA G54 BT il 3240 LaBHgo 1 B U, J0 18 Al B A=
GlE+ANY . SR+ PR A R R EHT RS ZR T —E B R SR e
WFFTAE R, 27 B S B B, 2B/ e — B OCER RO /N R R AR B0 R, Wil B AR X T 2 Rl
JE TR R BOR R E R TR, US5SSR T ROBE R & P AT i il e T 5 B B Dy B
TR IERAE, 3T 207 La-Al-H AR R T2 256, il RGP Y 2 NAHouiy e, 8 S0 & s 1t

K H DAC i FEH AR AL OGN R, 76 il e 50 T 6 1 =JC Th-Y-H 46, IF 47
T SEF R S AR . 45 4 A A 48 B XRD I A0 RIS 0, 45 R R0, A e £ Fm3m
(Th,Y)H,, Hrf Y TR A 5 A 10%~15%. Mzl a5 1 s G 0" WEMHF LT T T, 5
ThH,, #£ T+ 10%, 7¥ 144 GPa M5 (5 T, M 184 K; 24K J1F% 2 100 GPa Bf, H: 7, &% 170 K, {HA/3 2
R O E S T, AMINEE T B o s I G ESE T8 S 0 A7, ot WHH A5 RLFI
GL B AU THRE S 7E 0 K A9 LI A 3750 52 F1 39 T, BLSRTE Th-Y-H /R & *P LA Th, YH, 1 NH,BH, »#i 4K
PR AT o I = A BOYE LIOKS 0 8 755 0 2 LU A8, (B S B T8 — ool AR Gl SRR T . AR
4 F NH,BH, 7 A 17 3R 1A 5 A 5 R e, ok 7 B 52 B0 00 S5 9 4L 40 45l , i ik — 254 8 7. 27 BT
R, AW FEAALAE S5 IS T Th-Y-H =086 w28 iy, B2, #E— LRk 7«20
G BB A RS AE PR S ALY S PR Y IE A M S S, A E T T R AR NIRRT,
AP IRAL T B S IR 5 AT R

Bt LB R V44515480 R 4 (https:/cstr.cn/31124.02.SSRF.LAB) 7 [ % %5 4 XRD | &
BB ARG R A AR T @ e B .
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Synthesis and Superconductivity of the Ternary Hydrides (Th,Y)H,,
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Abstract: Recent achieved superconductivity near room temperature, especially in hydrogen-based super-
conductors under high pressure, have attracted broad interest. However, most systems with high
superconducting critical temperature (7,) are only stable under extremely high pressures, which limits their
practical applicability. This study proposes the possibility of obtaining high-7, superconductors at moderate
pressures within the ternary Th-Y-H system. The synthesis was carried out using Th, YH;, and NH,BH, as
precursors under high pressure and high temperature, applied by diamond anvil cells combined with in-situ
laser heating technology. Combining with the synchrotron X-ray diffraction (XRD) measurements and
theoretical studies, the main product was identified as Fm3m (Th,Y)H,, with Y accounting for
approximately 10%—15%. Electrical transport measurements reveal that its 7, increases by approximately
10%, compared to ThH,, under similar pressure. At 144 GPa, the sample has a maximum 7, of 184 K, which
remains at 170 K when decompressed to 100 GPa—approaching the highest level known for hydrides at this
pressure. Measurements under an applied magnetic field further verify the superconductivity, with upper
critical fields estimated at 52 and 39 T based on the WHH and GL models, respectively. These results
indicate that the ternary Th-Y-H superconducting system is an outstanding candidate for high-T7,
superconductors, and the crystal stability and electronic properties can be effectively controlled by reasonably
introducing new element into the binary system. This work provides new insights and experimental
evidences for exploring high-T7, superconducting hydrides under moderate or even low pressures.

Keywords: ternary hydrides; superconductivity; Th-Y-H system; high pressure; superconducting critical

temperature
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