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Figure 1 The sketch for the in-plane strain in the D,, symmetry for
three different cases, i.e., €y €8y, and &g, . The dashed and solid lines
represent the lattice before and after the deformation, respectively. The
arrows indicate the directions of the strains.
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Figure 2 (Color online) (a) A photo for the uniaxial pressure device based on spring [6]. The whole device is made by aluminum and the angle is for
adjusting the scattering plane in neutron scattering experiments. (b) A sketch for the uniaxial pressure device based on two materials with different
thermal expansion coefficients, made by titanium and aluminum [10]. (c) A sketch for the uniaxial strain device based on glass-fiber-reinforced plastic
substrate [11]. (d) A three-dimensional schematic view of the uniaxial pressure device based on helium gas [12]. The optical mask is for the optical

measurements.
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Figure 3 (Color online) (a) A sketch for the uniaxial strain device based on piezo stack [13]. (b) The schematic diagram for the measurements of
elastoresistivity tensor based on the conventional two-bar method (top panel); the schematic diagram for the transverse method (bottom panel) [17]. a
and b are the directions of the lattice axes. x' and y’ are the new basis after the sample is rotated 45°. (c) A sketch for the uniaxial pressure device based
on three piezo stacks [21]. (d) A photo for the uniaxial pressure device based on the piezobender [23].
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Figure 4 (Color online) (a) Temperature dependence of the resistivity p, and p, along the orthorhombic a and b axes respectively in detwinned
Ba(Fe,_,Co,),As, [28]. The vertical dashed and solid lines represent the antiferromagnetic transition temperature 7y and structural transition
temperature 7. The right panel gives the schematic diagram for measuring the resistivity in the detwinned samples. (b) The strain dependence of # for
BaFe,As, at different temperatures [13]. (c) Temperature dependence of the nematic susceptibility dz/de for Ba(Fe,_,Co,),As,. The solid lines are fitted

results by the Curie-Weiss-like function [13].

Forft gy, BT AR

dl// _ ;L

dh ac—1% (6)
PAK

d y

= @)

AILUE H, dy/de R 5 W51 ) R a8, TS5
mn PR R b AN dTE <. Rk, T SR EE P % 1 S A SR YR
TR T AR BT H A, IBAdy/de A Rt
HARAR 45 B0, T AEN & 9, 7EBa(Fe,_,Co,),As, 11}
PRFIR 35 25 FF i Th dip/ de 7E 32 00 45 60 FE A8 B L 200 B S
HIRBUT N, BRI LU 23500 & B - A ik,
WIE4(c)Fran. 31X i B HERE 145 1) S 1 A 2 SR R T 45
FIRAAE, T RUE T 1R B P AR £ . TG I dg/ de s Xt B
T B INARER. AN, SCER291H RIFE T T

CoMINi#B 24 ] BaFe,As, P R FIMAL R, RIHATH
HRIRTER, itk B BH A ) S SRR T T 2
FA R ARAIE 45 ) S 2

TEfE | Bk SR BT R SR S,
— D TR T R L FAR AR ARG AT 4. H b,
FEAWRIWMRE, 05T TR B e E B
P, AN [ AR B R AN R R
P AL, DR T B 2 R Atk S 5 el ol s D,
Xof A P bR PR AT AR 2 I S IR 7T, T Ll SR
P R A B AR AR A

FAVE Sl SCHF M FAHRL IR T 5 e 5 B R — L
UEHE. SCHR[6]FR 56 A 1 Bk ool B Mmaok. i)
RO, EIRZE 2 )5, BaFe,As,fEQ = (1, 0, ))ALAEAE
KRS B HEBRTTE(O, 1, DARNIEA . X2 TF A IR
SR IR R BT I B e BOR ). FEFHR R R

047409-7



FitsE. R EREE B s RO

2021 £ FES1E F4H

BRELANGE M ARASIR L 2 b, A2 A Ay B AU 21
fIRRE F BRI, (ER SRR IR —FE, WlEs@)fm.
TR S R % i S W i A UL PR BT L T T R,
BS(b)frar, 5 HBEAE A SR AR AL #ENiS
A% (E it SOBRBE AN 25 KA ASIR B B, {H2 BRI
RAVRAFAE. TAEAAEAE BRI PP AN S5 A AR AR (3L 5
ZRFER T, WA G, BT BB RS A5
VAL T OBk BE AR Tz b, DRI B e R G A RBOR i
R RE R RRAE, (E 2 B REBCA 98 B 4% 1) 7 1k DU
FER ] B e RGN T ReEE XA, XK, [
Frrt 5 HIR ARG R HEM KM, STRB1E#E— P T
BaFe, 435Nig o6sAs, TR AE A FECA, KBLER T fIAE
e I 9 AP AR 25 R bk, Loy B [RIRE AR Ty
Z PAFES S, WSR2 s R G
FRA E 0 K, DRI R SRIBRA L 1) 2% 170 .
Fim LA, 7R, 0, DAL B HEHUR I 8 0D, i
(0, 1, DA R RN, JLHE, REREINZK
AL IR L, TN BRI AR . Wk —
&, PR BRI B S H ORI IR P 5 22 BAY
—HHIBEIR R R R, X RAIET AR S
f1a F e B AR — 2, SR ASCRR RIS R E e IR

il

R SEEG S A TR YEARAE I VORI SCRR[7]
MR 7T 1 1B 25 i BaFe,As, H 158 8 e, KBEMR
TN H A T7 & 1 S ] DL — B A B
170 meV, Joik 5T R SR (1 e AR ER AR T BT i 148,
WES@)FTR. X —& m) R T EARRIETE, A
e B AR 2 B R LRI IR N R, R
BT 1) 0 e S Lk A B BEOR M BRZU R . A
1A KRR R 7 /B 45 44 BaFe, oNig  As, 1, SCiik
(33— DA A0 1 Bl 5 T 1 Ry e ek, R
A m ] Lh— B AFTE 2 R 7560 meV.

TERF AR ISR SR I 515 1, FeSes —MlUF
MRS, FONFEAEAEEAAS, A T
A XAER—EAV AN AR RN T Z RGN
FAFPAEE, RSN ZEFETHEEHE. H
SN FeSe ) H BEHUR I 7R B, FHARBEEUL [RIFE A2
FAIAS S e — 420, 1 T FeSe® fE it i B HUN,
DAL S A B A AR 2 R b AT AR 3 v U S 2
R R AR, SCRR[3S]E5 R 1 SCHR[7]035 &, 75K
HtBaFe,As, # it _EIGBH /N 2 HiFeSe S fm A . 24
BaFe,As, /F H. 4 5 IR 2R fi i, LN AR 2> ffiFeSe

(@) BaFeAs, (c) BaFe, 935Nig g65 AS:
£ 030 Tui {7, e (1,01
= ° (0,11
‘g E=7meV
3 . 5 025 P=12MPa
= Bl =
W A N2y =
. T 4 0.20|
g PadK PO s
. A \W
w
. 0.15} P‘}j./‘ o
1
0.10 ! L L A .

0 20 40 60 80 100 120 140
160
(b) (d) T (K)

20 BaFe,As,

S(Q, E) (counts / min)

o 0,1, 1)

L L L
150 160 170
Temperature (K)

L L
130 140

L L
180 190 200

= Jia~J1p-J> model
— RPAU=1.02/z,J=0255/z

BaFe,As,

- AL
0 50 100 150 200 250 300 350
E (meV)

B 5 (M R) (a) IB25 5 BaFe,As, 76 meV (] [ e i . 4 B145 T 802 (041 4 (0 BN 7 16 76 IR L (& ek 77
FEZ110 meVIKBERRE, (6 me VA58 A%, (b) JB2F 5iBaFe,As,fE6 meV ] [ HER 3 B 14816 (c) IR 28 &
BaFe, 35Nig gssAs, 7E7 meV I [ HE A 2 e 96 B B2 (AR K11, (d) 3B 22 i BaFe, As, e AE 14 ek & 4% 1) 5 B g i g A 4
Figure 5 (Color online) (a) Spin excitations of detwinned BaFe,As, at 6 meV [6]. The insets show the positions and directions of the scans in the
reciprocal space. A spin gap of about 10 meV exists for the spin excitations at low temperatures, which results in zero intensity for the scans at 6 meV.
(b) Temperature dependence of spin excitations of detwinned BaFe,As, at 6 meV [6]. (c) Temperature dependence of the full-width-at-half-maximum
(FWHM) for the spin excitations of BaFe, 935Nijos5AS, at 7 meV [31]. (d) The energy dependence of anisotropy for high-energy spin excitations in
detwinned BaFe,As, [7].
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Figure 6 (Color online) (a) Fermi surfaces of detwinned BaFe,As, at low temperatures along the I'-X (left) and I'-Y (right) directions [39]. (b)
Energy position of hole dispersions near X (green) and Y relative to the Fermi energy at the representative momentum plotted as a function of
temperature [39]. The temperature dependence of the resistivity is also given for comparison. (c) Schematic of the nematic band reconstruction for the
tetragonal (left) and orthorhombic (right) phases for FeSe [42]. Band hybridizations and the effect of spin-orbit coupling (SOC) are omitted for
simplicity. At My in the nematic phase, the downshifted d,. band crosses the d,, band, opening up a hybridization gap.

047409-10



it hERRE Y 1Y RO

2021 £ FES1E F4H

BaFez(As P )

07 032 Ba(Fe Ni

0955 00452 2
30

). As. Ba K Fe As

06 04 2 2 _

o®O |
R A
La 2

100

0
200 0

Temperature (K)

100

SC ™\ .+
0.10 0.15
BaFe, NiAs,

0
0.00 0.05

4‘0 3.0 2‘0
J4,[" (MPa/K )

"
50

B 7 (RERRRED) (a) JURl TS 24 k58 S 1 17 51 A 3R B P 28 (), Sz i PR RO EL-AM 0T A AL A 0 45 . 9
BIZE T A PRLEH). (b) BaFe, Ni,As,fA 2 F(100) )7 1A ) i UM AL S B 5 44 (928 16 ). AFRISCIR R SR Bk B Y MR 345, (c)
2 Rk IR GV S B B P AR R ) B L (s M T 5 BT

Figure 7 (Color online) (a) Temperature dependence of nematic susceptibility in some optimally doped iron-based superconductors [44]. The solid
lines are fitted results by a Curie-Weiss-like function. The insets show the crystal structures. (b) The doping dependence of nematic susceptibility along
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Figure 8 (Color online) (a) Temperature dependence of n46 and my,yq,
for URu,Si, obtained by the uniaxial strain and hydrostatic pressure
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Because of the rapid development of the uniaxial pressure device in recent years, the uniaxial pressure or strain technique
has been increasingly applied to study unconventional superconductors. The physical properties of a sample will change
with the uniaxial strain along a particular lattice axis, providing us with important information regarding
superconductivity and other characteristics. When compared with hydrostatic pressure measurement, changes in
physical properties with the uniaxial pressure are mainly associated with symmetry, making this methodology
particularly suitable for studying the symmetry-related properties of a system such as the electronic nematic phase with
rotational symmetry breaking. Furthermore, the uniaxial pressure technique can be used to study the superconducting
properties. In this review, we will briefly introduce some typical uniaxial pressure and uniaxial strain devices and
techniques and their applications on iron-based superconductors as well as other superconductors. The uniaxial pressure
technique exhibits some unique advantages with respect to the study of electronic nematicity, superconductivity, and
some other competing orders. With further development, the uniaxial pressure technique is expected to play increasingly
important roles in the study of superconductors and other strongly correlated systems.
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