V05 A F e SR -4k i 1 FE R B 5E

INEF A XU RAK ERA MR 2R

Pressure Effects on the Tetragonal FeS Superconductor

SUN Jianping, YANG Pengtao, LIU Shaobo, ZHOU Fang, DONG Xiaoli, WEN Haihu, CHENG Jinguang

FIUHAATE:

IhVEE, A, XD, SE T AHFeSIHEB TR0 & AR ST ()], R AR, 2022, 36(6):060101. DOI:
10.11858/gywlxh.20220677

SUN Jianping, YANG Pengtao, LIU Shaobo, et al. Pressure Effects on the Tetragonal FeS Superconductor[J]. Chinese Journal of High
Pressure Physics, 2022, 36(6):060101. DOI: 10.11858/gywlxb.20220677

TEZR R View online: https:/doi.org/10.11858/gywlxb.20220677

L] RERGBR A HAN SO

Articles you may be interested in

TR i B TS vog A AR ) 48 S ORI 7 22 i 4R AL

Fabrication of Submicron Tetragonal Polycrystalline ZrO, by the Transformation of Micro Monoclinic ZrO, under High Pressure
e PB4, 2019, 33(2): 020104 https:/doi.org/10.11858/gywlxh.20190709

1o 1 T Nby Sn L i ) 3 A% 722

Superconducting Transition of Nb;Sn Single Crystal under High—Pressure

ey R 24 2021, 35(2): 021102 https://doi.org/10.11858/gywlxbh.20200615

o TR U el R AT 5 T

New Developments of Hydrogen—Based High—Temperature Superconductors under High Pressure

B EAIHEEAR. 2021, 35(2): 020101 https://doi.org/10.11858/gywlxh.20210727
AREMY P REE B AL S A ol ik

Pressure—Induced Metallization and Novel Superconductivity of Chalcogen Hydrides

= R B4R, 2018, 32(1): 010102 https:/doi.org/10.11858/gywlxbh.20170629
SR IR LT R G0 T AL R Y R R EST

High Pressure Studies on Superconductivity of Strongly Correlated Electron Systems
= R B4R, 2022, 36(1): 010101 https:/doi.org/10.11858/gywlxbh.20210889

HideF| B -S4l 1 IRBUHAL S 11~ AiF 5T
Phase Transition Kinetics of Ge from dc Phase to 8 -Sn Phase under High Pressure

B EAIHEAR. 2022, 36(2): 021101 https://doi.org/10.11858/gywlxh.20210893



% 36% oM [=/ S SO 7/ B (= S e Vol. 36, No. 6
2022 4F 12 1 CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Dec. , 2022

DOI: 10.11858/gywlxb.20220677

7548 FeS 354k 0 FE VB 52

WEFZ HAED ADPEZ B #2206 AY, BER, 4"
(1. FEB AR PR TR SRS HE E RO 5T PO, dbs 100190;
2. FEBLFBE R EY R, b5 1001905
3. MM RSB0, TR AR5E 523808;
4. MR KA YA BB S Y B S AR ST o0, TE95 R 210093)

WE:aEAEERSKRELIEANEREL (T,) BTEFEFFZENKRAULA S
MBETHAETEEZRR . KENGEFARERE T, TRGEHHHE (8 AERF#AX
E) s EmE EA AR ER, BT, X W5 A FeS # 2Rk thm EF KRN
FESE . A, RAREFEREHBXETFENEE-RGM A TR ERE, $40ET FeS %
MAEO~11 GPaE A EE ey sifh M M, HARX T HME AT ERARK, EHREK
dT./dp #] 1.5 K/GPa, B 43 GPa Wy E [ T2 W% # 3 . Y FeS R HZ A 4~5GPak £ I
F-NAENAEE, RN EERBM AT BT ABRT N LSRN, B HEMEE )
FEamBEFEA, E1IGPalNEAHALZ2MNE M, BT LFHFeSEFHETEAHANH
FHEEL, RE, FAEMUREREMER, itk TS 4 FeSefmFeS IR ERET
i S5 v BB A AL o

XHEIR): W 77 AH FeS; 3 % AL T w B 4= 8 & 1 41

FESHES:0521.2 SCERFRIREE: A

JE 77518 B, R ) BORAS W SR Y Bl 2 — o 38 2 % O SRS T N o R, AT LA R
B R, R AT BE L U DL KRR SRR R TR A B 17 e A A A A 2 A
Ax, R ARAF R 2 AR R T % R ar i P Y My s 4 . HIb, @R REE RSy R, TR
& ZMa T Bl ERA RO TR R b B4 T EEAE T, AR T AR R Rl (FeSe) 2k
A8 AR T A B A 5 A B FE A AR BLE 2  ERR S AR T, FeSe HAT A T B A ME 4R )2 IR EEH
BT, B A B AR, FeSe B 5E7F 90 K & AE U5 - 1E A2 45 ¥ AR AR, B L+ 0] 91 )7, (L IC A F B
PR Sk, 6 TR IR (8~9 KD F i A AP0, X4 %) FeSe H. it il fin 7t 7K e 7 B, I 1) 1)
BT, BIPY J7 - 1E S S5 A AH AR IR BE T(p) FRIMREAIR; 7E2Y 1.5 GPa 15 3 I K AR IO BRI, JF AR e ik
Wy R BE T,,(p) 2 PRSI 5 AR Y (B T A0 55 6], 8 e 5% A8 R T.(p) MRURAE 1 81 I i S Bk
B 52 A4 B I LR 7 B R B B Bk R, B 28 AE RO RE T 2R 11 AR ) p=6.3 GPa ik B i
(383 K), AZHET T, 10 4504 1B ik 2 m Fe i 42 S2 00 25 P E 4l #5781 FeSe 28 UL+ )5 (1]
IR ICERHE P AR S ) B 2 S O 2R, IR A B R 5 B S AL E T U — 2 $2 %5 FeSe L8 SR
TR T e E B, TEW B )E /1 (10 GPa) F, FeSe 43 & A= 45 M AR , WA 14 J2 4R DU 5 465 Mg 5 73 oy
1o R ) = 4E 7S A A5 R, [R) I B AT o o DA 4 T /8 R AR A48 Ry 2 AR, TR R A O R P2 X
TH 152419 (Li,Fe)OHFeSe il Li (NH,) Fe,Se, 554 J2 FeSe % it i T4, J5 01 & Se il i i i 5
LA, SRR AE— @ 50 T s v R 5 10 AH, 2 3 L S IE T (p) S AR 18, O 6 1 ik

*  Ugks HER: 2022-10-14; 1& 8] HEA: 2022-11-09
BB HF [ RB2EE4 (11834016, 11904391, 11921004) ; H E AL p 4t SR %1 (B 24) (XDB25000000)
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o I SRR ST TR O, KB FeSe BRS04 i F W 98 45 R 3R W, O [R) 0 s 00 045 (e /K e sl A
FK R ) 23 S B0 Y e Fe ) Rz AR DK 22 5B 21 g, > SR S e [ AR A% T A J5T 1Y) 4 WA 6] T
(diamond anvil cell, DAC) i FeSe A4 i He HEL FELAS, i 7K He A 35 1 A5 ot AR e ik 21 22 e B, U RE I8 3 22
SCHR 5 H 78 1) 7 i Uk B AR AR — MR S8 Y BT T (p) AHIEL, Joi W 2 A 5 B R ER , o TV 1 & 1)
GIIF T(p) FIE 1SS RER T T,(p) BT AR, SRt 3 T vk 8 37 33k 2 56 4 L 1 22 (1] 14 2% D I
Fo B, R F KRS T AR MR AAE 8500 | Ha s LB E e,

i, 55 FeSe 45 F 1 VU 75 #H FeS 52 B8 22 K, (B H S IR R 45 RAFAE 40 82 ), 2015 4F, Lai 5529
I FH 7K B2 7 v 5 S ok 6 T2 IR 25 K 4 DU D7 R FeS B, JHLE 3 5 BAT I RE 42 S8 4T 9, 5 K i E A
. 5 FeSe AN[A], FeS 76 I W A& A KA W -1IE L5 H A4S, RINE A L F 8y . bEis, 20
FEALXT FeS JF R T # FEF 5% . Holenstein 452 SR B 1 2 -5 £ e J A A8 AI% A 7K He 9 LN (0~2.2 GPa)
WHA T FeS Z MR S I REAL R, & B T, BEE 7 09 T i SR T %, 1.65 GPa R 229 1.5 K, JE &
#dT./dp~—1.6 K/GPa, Lai %! X H DAC MR T FeS B8 78 00 FE 1 T B H B, At A7 A J2:
NaCl [E A AT, JE# K e A58 (115 88 5 A0 b 38 R 98, L JCvA TR 8 da BH, FOULIN 2] 8 5 7 A 11
S 6 YR B Wi 7 B T R T REAIG, E R ) p>2 GPa, R T<2 K B 2O A R S 574 48 ; 1K 1 p>6 GPa B,
ORHE A S AT R, HAUBHBE R T e i S T, XL DY A B S M A B 25 H 4% A8, 5 FeSe 7E
JE F S5 A8 250 . 2 )5, Zhang 2524 i Fll DAC, % FeS My AR A N AL KA 5, MK T FeS 5%
R TER R T LB, & BAEF K T FeS B8 108 556 48 B 3 e 5, B Sk s Wil f5 , 76 &
J1#8iE 5 GPa B SOV BL T 25 2 N S AR (SC-T1), {EX R (4 FLBH R B /N T 10%, 24 22.3 GPa A SC- 1 A
SEATH O, R AL SAHE . RAF SC-T1 59 H B DU J7 -7 £ 45 ¥4 6 A8 1K 1 32308, {H Zhang %24
AR R B SC- I AH W 1Z 5k U5 T 5% B8 19 DU J7 #H FeS. B 5, Shimizu 552 £ P4 J5 A FeS #4717
o PR A E 5 R R K TE e TR, A BHLTE 2 4.6 GPa &A= Lifshitz AR, [A] B B 5 B BRI
R T GT R R A i A kBT T DA R g T S 0 v AR B 4 AR A . SR, IR AN I
DAC I = IR ST 25 1 T AR AN 5] (8 A I, 3 2 5 5 A [R] 119 [ 442 4% A 5T (NaCl, FeS) f G0 AN
FE R ZE TR, AR R K R PR 25 ™ 3 52 M AR AR AR g e 1 o PR, Sl A BETE R 1 K
JE R E BT 5T DU 7 A FeS BA 5 A WP AL

A TAERH AT LA™ A B #5 K HS PR 5% 119 195 2 - (58 £ 07 T Al 1 s, 196 400 2 DU 7 AH FeS B8 7%
11 GPa LA PN 1) fi £ 258 R R 52 M I, 9 57 G v P rl 1 A TR, DASDI R TE A AT FeS BRI AR AIF = TR AL
Vg7 EA U g e

1 SEHE

1.1 HREREEEYMHRIE

SIS A AT FH B FeS PR I8 e /K #0110, 18 0d B BhIEFIIE A L K, (Fe, S, H s 2R A, 78
TR R 28 N B RE SR 248, B NaOH % T 5 8 1K, [RIFRPEAEKT . BIK LI K, ¢Fe, (S, 5. AH A%
Wt B E, B RO 2 EE, IEE 120 °C IR IR 25 h, I 3R45 = & FeS P54 . K Quantum
Design 23 5] 8941 38 28 4t (PPMS-9T ) FE 4 3R 22 45 (MPMS- I ) 43 551 0 2 4 T5 1 AR i A9 7228 1L el B
FRMBEACE
1.2 SEEREMUEMITRELCENZ

K Fl MPMS- T A1 22 D B () A4 750 3% 2 -8 78 6 s b 47 1 GPa LA PN B9 5 15 B I AL R o o 78 R
W, FeS # i Fl— B 35 410 Pb JilC B 7E 70 1 TR A% A o0 A0 405 36000 e 28 by, 320 W7 e 5 F M T 1) MR 22 33 1 ¢
T o SR B JE I B R G A T RE AL R TS T S8 AL B R £k L B LR LR B N
FeS Fl Pb [& 5 78 L 1Bl v, SR J5 5 2k JBL Tl B 78 005 W AR A5 R A T3 0 R iR e 4 v, 22 2% 105 2 -3 7
Jes o, R S RT LASE B 0~2.5 GPa 30 [l PN 10 3% 22 i o 10068 52 i i A R sk, o) 20 28 BB v 1 96 il 37
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1 mA. 317 Hz, F| ] Stanford Research SR830 i #H il F i R £ Uk P 2 el v () JER A5 5 o 0 33X A o s e 5
¥ v, 4% F Daphne 7373 1 WAL FE A 5, 1t Pb 19 T, A8 fk S i 1 S P 5, Bl p= (7.2-T,)/0.365
(p M T, (34753514 GPa ATK) .
1.3 SEEHmENE

SR FH bR v DY BE AR 5 S T Ry S I 11 GPa DA N Y 3 FE H BELR . ARG v, AR BOK AT/ 4
£ A [ 5 7F FeS A B0 5 18, SR HIMAE R AR % A 5 I Keithley 2400 H 30 5 1 2182 44 £k
FEI EL L BH . 7 AT B ) =Bl e SRR R A% A A R i Ak A I K R SR 5, B
LA A 1 Rl RN A0 M o T 7 Tl e v AR R o5 20 R FE T S v 4 45 R 2 %5 Sk [28-29]

2 EXHER5VR

El 1(a) Y22 LA I A U 75 AH FeS 1Y AR AR Z5 44, 55 FeSe 25 b1, i FeS J2 1T ¢ iy midE S i, 4
&l 1(a) It/ , FeS B AR AEH T 1928 FL B3 p(7) M2 22 30 A7 A9 & )8 S i AT o8, (IR s B8 S 3
%o TEIEHE A, P2 p BB T AR 73 080/, BA B0 45 0 4 A8 i ) 51 %, 5 SClk [26]
238 i 25 S — 5. % BE S A 9 A L BHL LE (residual resistance ratio, RRR) RRR=p(300 K)/p(5.5 K)=~83,
Fb SCRik [26-27, 30-317 i A4 i 41 ) 43 s BH L RRR(30~50) K T3 —1%, WA A 5T Fh Y FeS B ke
i B R R . HARIER (15 K Z ) HUBH S o(T) 7T LA S KRR T R A3, B p(TD)=p,+AT?, po R4
RHE, A 0 T W R AL K 1) 47 FAfEI B LR . A T3 R RIS 7% 42, K 1(b) FE 1(c) 4
B4 T FeS FLENTE 6 K LLR B p(T) FIREA AR x(T) Bidi o p(T) 7558 1A e A2 R B Tome'~4.7 K TF IR TR
T [, 7R AR IR E T4 2 KGR I LB ; 1 & 378 (zero field cooling) 13714 (field cooling) Y i k. %
MR AET ~4.8 K PRl T % . % RN 7118 2 )5, FeS B M R T E 100%, 1F B FL 2 A7 &
ABEARRAE . BXCEEH T (0 R AE 5 SCHR [26-27, 32] 0 19 45 W) 4

4 0.20
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RSY
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p=potAT?
s 10 s
T/IK
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1 (a) WK T FeS HARRYARIR LR p(T) M2k (Ze EARIEDY FeS B9 AL R EIE],
FTHGEN FeS MR BB ML LK po(T)=p AT HIFUAHHZR); (b) FeS S TE
IR DX A AR LB p(7); () FeS SRR TEMRIR X ) ZFC Fll FC #4623 x(T) thZk
Fig. 1 (a) Temperature dependence of resistivity for FeS single crystal at ambient pressure (The upper left inset
displays the crystal structure of FeS and the lower right inset shows the low temperature resistivity data
and the p(T) = p,+AT" fitting curve of FeS); (b) the temperature-dependent resistivity p(7)
and (c) the ZFC/FC magnetic susceptibility y(7) at low-temperature range
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B, W R T AR R T AN BR B T FeS BB S AR BE R S iy fk . [/ 2(a) 45 TR
JFH 028D 1% 2 -0 T s s 00 3 ) o T B Ak i 28 M(T) o ICIRT 2(a) v RT LAY 28 LR 21, M(T) 1 £ Bt T
JEE 9 ARG L PR A B A R R, 0 I XS P il FeS R S 4575, J5 #5055 A8 55 55, HLIE 1500 3 58
F . BEE I 0T, W R S AR A W IR R AL B, R AR T I E R A S A S
PR 4% LR 1 28 05 oK o ARG P B8 S 2 740 i B2 W] AR 28 JR 0 {8, 18] 2(a) TR BlE R 0 T,
FeS MITYM 0.1 GPa B iy 4.3 K F£ % 0.73 GPa if Y 3 K. Pb Fll FeS MIHi #4155 if B2 JL-T- A A8, R
FeS ¥ 0 A0 I S B M A8 3 R R AR RO S A9 ERE . 18] 2(b) B8 T R F 0% 2E - 5 £ 16 s 0 38 A1) 22 9
P03 ' (T) B, x ' (T) T AETE K 96 N BR R T, A Ak T, B e ) T 5 1 S 08 B AIG, 1.89 GPa B LI
F1SKUTF. BREERRY, FEFKE T, PUJ5HH FeS B0 i #8548 25 4% 1R J1 3% L, 5 2Z 00
Holenstein £ F1 Borg 4P ] 18 MY 45 R 524 — 2.

370
o @ = b

360 |-
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X' (a.u.)

330 |

320

310
1
T/K /K
€2 #JET FeS Sinhy BLIRFIAZIRAE ML, (a) SR T8 Z2- 104 o P s KAy
TV BRI ZR; (b) SR T 58- B 7 He i I el e i £k 2%
Fig.2 DC and AC magnetic susceptibility for FeS single crystal at high pressures: (a) DC susceptibility

measured in zero-field cooling process by miniature piston cylinder cell up to 0.73 GPa;
(b) AC susceptibility measured in a piston cylinder cell up to 1.89 GPa

9 T A FeS BA N R A 27 o w1 /T H B0 SC- 11 AH, I 4R 75 w5 e AH 19 AS A i S s e o, ) S T
il e 3 1 HEAE 11 GPa LA 24 e 77 F 972 TR L BHL 2 o(T), W IET 3(a) i, e G5l R F XA b,
DLV B e 5 7 p(T) Bl R A OG22 o AR 3(a) HmT AR B, N N 28 2 GPa B, p(T) fh £k LT
TR R, 570t Pl 24, A e Tome 2.2 K WS B0 N 0, 767 S 56 7 Al 35 21 1 e A IR 3
1.5 K FANAESC B W BHL, 5 017 1 /= He 38 W i AL SR i DR 25 5 — 3. 24K 1 )\ 2 GPa T+ % 3 GPa i,
(D) B ERFES L &2 J8 FRAE, {HAH LU T 2 GPa B B ERHE , p(T) 768U I 3R H s B4, i 7R
ILSK U EEEATMTESHES . B4kS: T EE 4 GPa Bf, R4 p(T) AR KA R F5 4 84T 0, (B
FHAE O T AR 22, H p(T) 7R DX H 300055 1, 6 4x v BHL LU B 2224 2, 3T B S50 40 FF i R A= T U 7 -
NG AR e, B, MiE— L THEE 5 GPa i, p(T) fFT A H B e 25 k02, 5 B+ ol 303 5 K o
G218 b AR SRR, (HOR TR AR XN AR IR B IR K. BB R T4k ST & 2 7 GPa S UL E i,
p(T) F 2 AR AT SR T8 dd 25, A BE(E B s 0 T I SR o 5 Lai S50 925 1 — 3%, AR SC A
LI 380 1 75 5 SC-T1AH .

MR AN [R5 B2 1E H 2S F B3R B R A AT, AT DA TR AR 15 25 M A2 05 B o an &l 3(b) Fuw,
FEAS RN FE T I Hs, FeS 54 i B B 2R B S8 B ARG T, 78 4~ 5 GPa IR B ) 4. 455 SCHk [24]
2 38 11 1 R 25 R 500 T A, X X R FeS B & A DU A B S f AR B S A L AR, DU A B 4 e A T 3
A, WS MR B0 2 SRAT o ARl A IR, 16 4 GPa 22 1l L BEL A4 5 38 m wl 68 U3 X F W AH 3L A7
FeSe 7£ 24 10 GPa & A= 451 i AF it R B 28Rl 1947 o0 B2 (A5 B Y /&, 7F FeSe Fil FeS 115 7S A
FE R, 2 AR BB RS B S TR IR G O, AR AT RE S R T A S R A AR R DL R T OGRS G,
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PRI A 3 A DR 3% 1472 A 249 ] R4 ity B

T AT R R R FeS SR i HURIE P BT, X p(T) ITZRHEAT LA, 2551 WA 3(c) AIIE 3(d)
JIi7R . 0 < p <3 GPa BIMIRIE p(T) Kbl ol AR GF i 2 KA AT S 138, PRkt DI o(7)-T° i Ze AR 14,
R RAEFIRPESC R, W 3(c) Frm s 8 i 005 AT LU GE 22 8L A, 4 R SERE TS I 5O B0
R AR AR, WP 3(d) TR, X T p = 5 GPa 21 SAKRIY p(T) £k, R FH GO SR EA T 0045, 1D
p(T) = py exp[E,/(ky D], Hotr: E, NREBR BT R, ky NBEIR L2 HH . Fifs E, WA 3(d) B, ATLLE
i, E, 75 5 GPa PRl BTV, SKJGTE 7 GPa Z & T A, 5 7 GPa Z LU AR 58 256 A8 7 M AR 451812
—&
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3 (a) FIFIZSTOREIIATY FeS S A TEAN R T T A2 IR H BH AR 28 CF T 4 P R T I HE DX F BH B8R ) 5 (b) FeS B4
FEARFIIELRE N A4 L B R Bl F B2 A6 2R ; () 0~3 GPa [ S17HI N FeS B 5 (RIR HL PR 5 72 BRI R
(d) FeS B R 7EAR T DX A ARl FEL BEL RS0 5S40 A i e DX FR A0S S TR AL ) B I 1 7 AL O 3R
Fig. 3 (a) Temperature dependence of resistivity in logarithmic plot for FeS single crystal at various pressures measured with
cubic anvil cell (The inset shows the low-pressure range resistivity curves in linear plot.); (b) pressure dependence of

resistivity for FeS single crystal at different temperatures; (c) 7* dependence of resistivity for FeS single crystal
at 0-3 GPa; (d) evolutions of fitting parameters at low temperature for FeS single crystal under high pressure

HRAE LA b g AR 5 f iz 0 8 TR S0 85 L, 257 T FeS B &k A0 I BE - 1R 7 A &1, -4 i R Fi BHL SR B
XFEUR W BUE LR D S B A B b, an & 4 iR o AAIEL 4 0] LUVE B b 1 FeS B 1) 8 R 5 TIE
HASTEE S F B AL 76 DU R R, B SR EARR T A 2, Tu(p) B 3 A T e i B A,
J1 B ¥ AT /dp~—1.5 K/GPa, & PEAMEE AT K, 24 3 GPa & Jj B Al 52 4 38 5 76 3~7 GPa [k 17 A,
53 DU 5 AH % A8 S 75 A AH N AR A7 X, A BELOE 1 B0 56 T e, O ELBEE 7S M A O L B i 2,
BEL P o A5 AR R ) 0, A 4 Ja A7 Dy o W 00 1 30 2 AR AT 25 7 GPa L) AR 8 it AOK A AR, BE R
B SR 2 S ARRAE, HLBA B SC-TTAH .
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WG TA, FeSe 754 T HA #1115 1] 5 Fl
B T, 8, 2 i 1 51 e 0 57 AR KRR R 100
BREFE, 5 RBHIE T,(0) #1575 T.(p) R i
AR 5 1w B R G A U0 O B A AL
e, IWH R 8~9 K 23 IR & B Bk BRI 25 =2
mAE T,(38.3 KO Pl Wi AE 4544 8 1Y 75 4 FeS 7E#
KR R B W] AN TR A A AT o, R A s 22
BEATAT IS . B G, FeS TEH & N IA K A4S
Y RH AR FIAE JCF 5 1) 81 5 HLui, AR g i R it |
AWK &5, KT, a8 ET 280
YRBEE RO FT . (R, B I7ER R R kAR T A .
TR s, R T TR TR
RIS . BT, A H T FeSe 8- 10 A i R AH single crystal superimposed by the contour color plot of In p
P, FeS Ay il B2 - e J7 AH P B ] 5, T, (p) XA 5
TR R PRGBS, X AT RE S Fe ()R BB AL RS UIAHOC . ML AR Fe R SR RBTSE, Feftl 1
A A B B 1 R B O 1.38 AR BRI, 07 FeS Y B 1 BEAL Oy 1.32 A, AR T e A8 5 00 17 79 1 S
{Ho 7€ FeS, Se, ', Ml id & T FAREK MY Se BURHR > S n LIMT KA R T, U4 R WoR, Se 5%
TSR LR o T, fefd T, 353029 16 KB M, Wi s Ji 25 0k — 2D/ FeS v B8 1 1E 85 Fe - Ifl 1Y &
JE, S EUH T, Bt 3 T e 1052 3 AR

1 T 5T FeS 7R X B0 1 B )7 - IEAZ 25 A A S, DA e i e A T ) 1) 91 R o 5 —
Jrin, RAEZ 1 A BER (uSR) 5B R/ FeS A AP AEAR /N i A5 AT P 2, (LR AL 3 0 e BHL RO B0 [
BRI, 7 HL Hy i BE A e T, AR R R WA TR KRR SRR o SR 8 b O R S
% W, FeS B SCERTE FBEBK 7% 55 8T Z [ B0 A M 5, HOl S AL PR IR T -7 AT AR 0 i
LB [NAR n] BE & FeS 5 FeSe MM PEAE i I T BA A [RIEEALAT oA A HR IR

55 FeSe # LL, FeS tH BLVUTT -7 M A5 A B A2 (0l I S ARAR 22 o B AR T LA o AR i /K RS g 75 3k
FHEAZ DU T3 AH FeS, fEUR R T 8 ) 27 B3 AR W 22 B 75 F NiAs Z589 07, DA, i Hi in 848 g
SR IRBIIUJT N A A F S o Ak, BT DU DT A FeS A2 M) B T /0N, v HE 4 398 5 J2 10 AH B 7 T, DA T O
BHIV N = HES5 7S A

R, XF g B A FeS B #EAT (Y # K T HL s SR o, H7E m s R ORI Bl sC-TT A, 5
Zhang 55229 H0H B SCERE5 RO — B, FEHIEN, AT BES R FeS 2 Rk R AR A% A Bt LA Rz AR K
FEIREE T R S AR S0 26, o R R 2 (14 SC- T AH AT R A IR {5 FE X (1% DU )y A FesS, i JEAE (1)
S5 RSP, B, AW R K RS SRAT B T FeS BYASE &5 TR

3 4 2

P RE £ 1t R 0 /K S 2% 1 9 3% 28 - B £ 40 7 TR i J M, TR 4000 5 1 0 5 AH FeS 8 5 M40 D T 3]
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Pressure Effects on the Tetragonal FeS Superconductor
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Abstract: High-pressure regulation has played an important role in enhancing the superconducting

transition temperature (7,) and revealing the competing electronic orders and superconducting mechanisms
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of iron-based superconductors. A large number of high-pressure studies have shown that different pressure
conditions (hydrostatic vs. non-hydrostatic pressure) can make great differences in the physical properties of
condensed matters under high pressure. To unveil the discrepancies of different high-pressure studies on
tetragonal FeS, we performed high-pressure magnetic susceptibility and resistivity measurements on
tetragonal FeS single crystal up to 11 GPa by using a piston-cylinder and a cubic anvil cell that can produce
good hydrostatic pressures. It is found that its 7, decreases monotonically with increasing pressure with a
slope of d7/dp=~—1.5 K/GPa, which indicates that the superconductivity can be completely suppressed at
about 3 GPa. When the tetragonal-hexagonal structural phase transition occurs at about 4—5 GPa, the
temperature-dependent resistivity changes from metallic to semiconducting behavior, and the resistivity
shows continuous increase upon further increasing pressure. No second superconducting phase was observed
up to 11 GPa, and our results thus do not support the conclusion that FeS has two superconducting phases at
high pressure. Finally, in light of the structural information under pressure, we discussed briefly the
underlying mechanism for the distinct pressure evolutions of the physical properties in FeS and FeSe.
Keywords: tetragonal FeS; unconventional superconductivity; high-pressure regulation; SC-II phase
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