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Fig. 1. Superconducting properties in compressed LaOg.goFo.11FeAs: (a) Results obtained from measurements in a

piston-cylinder pressure device; (b) magnetic dependence of Tc under pressure; (c) results obtained from measurements

in a DAC, showing pressure-induced enhancement of T¢ in the superconductor; (d) pressure-temperature phase diagram.

Reproduced with permission from Ref. [35].
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Fig. 2. Diagram of superconducting T, vs. pressure for
LaFeAsOyg, LaFeAs(Og.5F0.5) and LaFeAs(Oq.g9Fo.11) sam-
ple. Reproduced with permission from Ref. [86].
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Fig. 3. The schematic phase diagram of iron-based 122 systems and Caio(Pt3Asg)(FezAs2)5(10-3-8) compound under
pressure. T represents the magnetic transition temperature at ambient pressure; 77y is the temperature where the magnetic
transition ends under pressure and Py} is the corresponding pressure; Tcg is the temperature where superconducting occurs
under pressure and Pgg is the corresponding pressure, Ty is the highest Ti achieved at high pressure and Pcoyy is
the corresponding pressure; Tcg is the temperature where the superconductivity ends at high pressure and Pgg is the

corresponding pressure.
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Fig. 4. Temperature-pressure electronic phase diagram for the 10-3-8 phase, and scaled temperature-doping phase diagram,
showing their equivalence in the range of moderate pressure and light doping and nonequivalence in the range of higher
pressure and heavy doping. Open symbols are the corresponding data from the temperature-doping phase diagram of
Pt-doped 10-3-8[129,130] " The navy and cyan solid circles represent the Tt values obtained from high-pressure resistance
(Tc(R)) and the dark cyan solid circles represent the 7. value measured from high-pressure ac susceptibility (7¢(ac))
measurements. The purple solid circles represent the crossover temperature (7") from metallic state to semiconducting-like
state. The red and pink solid circles show the AFM transition temperature determined by the temperature derivative of
electrical resistance dR/dT obtained at different pressures. SC represents the superconducting region. AFM represents the

antiferromagnetic phase. PM represents the paramagnetic phase. Reproduced with permission from Ref. [126].
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Fig. 5. Temperature-pressure phase diagrams obtained at different magnetic fields for Cag 73Lag.27FeAsz single crystals.
The acronyms PM, AFM, and SC stand for paramagnetic, antiferromagnetic, and superconducting phases, respectively. The
magenta-colored circles and custom diamonds represent the temperature of the AMF phase transition detected from two-run
electrical resistance measurements (T (R-1) and Ty (R-2)) and heat capacity Ty (C) measurements under hydrostatic pressure
conditions. The green diamonds and blue circles stand for the superconducting transition temperature determined from the
resistance T¢(R-1) and ac susceptibility Tc(ac) measurements, respectively. The position of the red star denotes the location
of the bi-critical point, which is determined by an intersection of extrapolated lines of the pressure-dependent Ty and Tc. The
gray circles are the data extracted from the heat capacity results. The radial red line shows the suppressed tendency of T by

the magnetic field. Reproduced with permission from Ref. [138].
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230 a s
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P/GPa
n 1 n 1 n 1 n 1 n
0 2 4 6 8 10
Pressure/GPa
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FFHAFHIAE SHARE; T (R1), T (R2) Fl Tin (Cac) 77
AR TR A [F) %6 11 v s Hb BEL R 52 3L 1 £ 3 00 s 3R A 11
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43 AR A [ %6 1) 1o s Hit BEL AR B2 3T B Rl 2 o 3R A5 11
PM-FM KRG AR, Bl T, ol 3 542 I SHR
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Te(R2) Jybe i 7E # /K PR35 vh B A5 3 K s, Te (R1)
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Pl 1 % SOk [141)

Fig. 6. Pressure-Temperature phase diagram of the
EuFe2(Aso.81Po.19)2 sample. T¢(R1), Tc(R2), and
T.(R3) stand for superconductivity transition temper-
atures obtained from different runs’ resistance mea-
surements; T (R1), Tm(R2) and T (Cac) represent
the onset temperature of PM-UM transitions of the
intercalated layers, which are determined from differ-
ent runs’ resistance and ac-calorimetric measurements,
respectively. T (R1), Ty, (R2) and T}, (Cac) represent
the onset temperature of PM-FM transitions, which
are determined from different runs’ resistance and ac-
calorimetric measurements, respectively. Tc(R2) is ob-
tained from the sample subjected to hydrostatic pres-
sure, and T (R1) and Tc(R3) are obtained from the
sample subjected to quasi-hydrostatic pressure. Re-

produced with permission from Ref. [141].
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N8 K. 1Zk RAEW M BN P4/nmm, B #
AU 2 PbO B i 4 45 44, X HH FeSe JZ ¥ ¢ il E
M K.

3.1 ENSHBSETERENXERES

Medvedev &% 36 %t FeSe #8 S48 347 17 /& JE 0T
Ft, IR T A iR PR B s ) 1) P v T RO 2 4
f51, 1£8.9 GPalf T, iA%]36.7 K (LK 7). mEX
SR AT I 45 R RN MR R 7 I R A A
FIVUTT A RIS AL AR RIZ RS ik
SER AR A 22 0 L HL - 4 R T A IR R R AR
E KRR, o, NMR FIRF RS R B REE )
T Bk VR, TR X R )R MR T
Mg s 1 s R (1421,

120

Temperature/K

Pressure/GPa

Bl 7 Fer.01SeE/J FHHTMHE  HIET Fer.01Se £ 90 K
I A2 DY 75 B IEAZ (¥ 45 K ki A%, 7F 8.9 GPa I il S i AR i &2
(Te) BB B AAE 36.7 K, TEHE S KN, FE 558 848 757 A
IR FARAT . AR EG E S 30k [36]

Fig. 7. Electronic phase diagram of Fej g1Se as a func-
tion of pressure. At no applied pressure, Fej g1Se under-
goes a tetragonal to orthorhombic structural distortion at
90 K. The maximum 7T, observed is 36.7 K at 8.9 GPa. At
high pressures, the sample is solely hexagonal, and shows
semiconducting behavior. Reproduced with permission from
Ref. [36].

3.2 ZTXBENSHAIN

2010 4, w7 [F B} = e Y BB 70T 8 9 /N Je ik
FUAL U3 R OK 27 7 W R A S 40 15144 4yl 7
FeSe JZ [A]48 A B <2 J& K M1 T1/K, T1/Rb, K3 1 H

oA S o e IO TR R T GRS R N
FEFEN 14/mmm, 5 BaFeyAs, [F 451y, H i
AR 32 KA. 1% PR R RIE KT
BRI FRIE, AAEE B RENTTASRER
L F T RE TR 7 1), AR AR TR ALE. R AR
AW 7E R, 1F FeSe ZIRL A 48 A Rb,
Cs % Tt %, #1] LA& 5 KFeySes Al (TIK/TIRb)
FeoSeq H A A 7] i 44 25 4 (H A7 7£ AH 73 B3 1) 8 =
i, I HLRE SRS 85 i (0 k8 5 e AR I 0 140) g
SR A (1 45 1 RF R B TIOML RBE (R A 43 B,
LR A B A SURRAE 2 B A 2 53 AbFesSes
(A" = K, Rb, Cs, TI/K, TI/Rb) FIZE &M A S
F A (61040 13 b At 2k 6 R AT B R X
S 119, 19:48,80] 33 AR AR 5 Ak 110 48 A LA R
SR ) SR RS, T ELH SR A R T R R
A T TR E 2RI VG x Vil
i A% Hp oo 1501t S B, iz SR N
IR A X PR TS st P R A & i S

O Fe vacancy order site

8 Ko.gFe1.6Seo &b TR T4/m & Ml (1 5 VA 45 4 70 B 485 4
(a) THFBFIRHS I Fe-Se 2, BLIETE ¢/2 /KT L% i 18t
BIREAE L) () T2 Fe-Se J2 AL 1, B 5L FRid T
T4)m @, 2 Fe(1) bRid K7 4, 2 548 984 Fo(2) b
LA O R, Hod + 20— SR E cT7 2 BRI BE TS
), i T4/ mmm & B R Zebrid, &I 14/m @i — A4
V5 x /B x 1 . AR B 5% 50k [155)

Fig. 8. Crystal and magnetic structure of Kg gFej gSes in
the low-temperature I4/m unit cell: (a) The top and bot-
tom Fe-Se layers, including magnetic moment orientation,
form a mirror image of each other by the horizontal plane
at ¢/2: (b) top view of the top Fe-Se layer. The black solid
line marks the I4/m unit cell. The iron vacancy site Fe(1)
is marked by the open square, and the fully occupied Fe(2)
site by the purple circle with the 4+ or — sign indicating mag-
netic moment direction that has only the c-axis component.
The high-temperature I4/mmm unit cell is marked by the
dashed line, for which the low-temperature I4/m unit cell is
a v/5 x /5 x 1 supercell. Reproduced with permission from
Ref. [155].
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ik [37]

Fig. 9. Pressure-superconducting transition temperature
(Tc) phase diagram for TlpgRbosFeis7Se2, KosFeirSea
and KogFei78Sea. The symbols represent the pressure-
temperature conditions at which T¢ values were observed
from the resistive and alternating current susceptibility mea-
surements; symbols with downward arrows represent the ab-
sence of superconductivity to the lowest temperature (4 K).
All TlpgRbosaFei67Sea, KogFei7Se2, and KogFei7gSes sam-
ples show two superconducting regions (SC-I and SC-II) sep-
arated by a critical pressure at about 10 GPa. NSC is the
non-superconducting region at pressure > 132 GPa. The
maximum 7T is found to be 48.7 K in KgFe;Ses at a pressure
of 12.5 GPa. At higher pressures > 132 GPa, the samples
are non-superconducting. Reproduced with permission from
Ref. [37].
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Abstract

The discovery of Fe-based superconductor in 2018 opened an illustrious chapter in the history of high temperature
superconductors. Over the past ten years, many progresses on experiments, theories and applications have been achieved
in the studies of Fe-based superconductors, which have greatly enriched the basic knowledge on the superconductivity of
high temperature (7¢) superconductors and laid a solid foundation for uncovering superconducting mechanism of high-7¢
superconductors and expanding their applications. In this review article, we present some important progresses and new
phenomena/physics exhibited in the pressurized Fe-based superconductors, including pressure-induced superconductiv-
ity, pressure-induced reemergence of superconductivity, pressure-enhanced superconducting temperature, the prediction
on the highest superconducting temperature for Fe-based superconductors via high pressure studies, the effect of the
separated phase structure on the superconductivity and the discovery of a bi-critical point between antiferromagnetic and
superconducting phases. It is expected that these high pressure experimental results on Fe-based superconductors, to-
gether with the results reported in the same issue through other experimental and theoretical methods, can aid to outline

a more complete physical picture for a more comprehensive and deeper understanding on Fe-based superconductors.
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