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Microstructure and structure phase transition
in iron-based superconductors
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WANG Zhi-Wei WANG Zhen TIAN Huan-Fang CAO Gao-Long
(Institute of Physicss Chinese Academy of Sciences, Beijing 100190, China)

Abstract A rich variety of structural and physical properties have been observed in the Fe-based super-
conductors. Structural phase transitions and the competition of multi-ordered states commonly appear in the
typical Fe-based systems. For instance, LLaFeAsO undergoes a structural transition at about 150K from
tetragonal (P4/nmm) to the orthorhombic (Cmma) phase in association with visible anomalies in its
magnetization. Structural studies on CaFe, As, have revealed the presence of a pseudo-periodic modulation
and remarkable twinning domains at low temperatures. This kind of domain results directly from the tetra-
gonal-to-orthorhombic transition. On the other hand, the K,Fe, ,Se, (0. 7<<2<0.8, 0. 2< y<<0. 4) mate-
rials often contain Fe-vacancies in the FeSe layers; it is believed that the ordered behavior of these vacancies

play a critical role in our understanding of the microstructure and physical properties of this layered super-

conducting system.
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16T A M R R R M S R T Fe 28
AL, WE 7KV AR B 7 I AR AFAE 5 A% R . G
i 4 JBE B A Ak 3 B (5—10nm) 1B A 2 £k Rl
(—40——100nm) W35, B BIBHIE, IF 5 LK%
XFH, ZBUREE R Onm AR —57nm R HIE
HSRARY & & I AR 2T U7
TE K-Fe-Se # 3 4F i o, B WL 52 2] LA I 9477 55
AEAE TN = oy B EMG AN A S X IR R B £ SCRk[ 23]
HidE 19 KFe, s Se, 22T 2 X 4dyy, F1IE 75 B
2X2d,03X 2 PR ZE Y (dyyo S (110D & T ] #E) 3
W R g =(1/4,3/4,0),q,=(1/2,1/2,0) , K&
Ay AR A E 10 F 10 (D Fr s, B 10 (o) J& % i
T2 aX 242 a JB L 43 FE R L 46 1B S HAR 4
BB EG T A FE G R EER 7. Inm., AR RN
—59nm. & 10(d) H1Fe 25 {7 A HE A ¥ B2 @ X /2 a
F14) o 235 ) BRI 97 P12 X b AR AR 1 T SR R A
JEE R 4. 3nm, BEE N 10nm. X 2 f 4544 AH 5
M40 5 K. Fe; Se, , Horpt Fe M B W2 +2 1.
FHINEB N K. Fe,—,Se, 11, Fe ST EEH
T K, Fe, Se; Ml K;Fe;Se, X 2 #4145, W K, - Fe, s Se,
MR IR T.~ 30K, L PR I, Fe (9 & 2 %X F 2
ARACA P 00 25 F6) TN 5 32 VE TR A B 5 . 24 Fe MY
SRR L6 2 1.8 WL i BH M Eo Bt 2
THGE— SR A, Fe & & RR L S H BH A7
BN, Y Fe & 2 W & B, 860 25 A8 /N5l 3 0
SRR v O - A B YO IS VA g VA5 S G
K-Fe-Seliy ¥y B RE F A #2520,
Ry G b PR A A B G A FRATT T A A
KT LA R K, FesSe, 1 K, ;Fe, ;Se, BJHSHE
mb. 31X 2 MRS FE TEM HARULEE B AR 53 25 F ] 5 1) 45

Ay
4
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FIANTISIPE SRR RV ¢ b7 1) 3RS 1 5 M B o B
1) R 2 SRR BT K, Fer s Se, W[ 130 147 4l
ff) HRTEM %, 5 9 ¥ [ 13017 6 45 5% AR 4B )5 1 571
AIER /T TEM (19 55053 BE 3 R AS BE B X 43 TF. &
11Ca) B BN B AL SR T Fe 23067, 7] LA 45 #h 2 ]
Fe 25 (i B JEIATEHES ). 75 2 SRS Ko, Fey s Se, Ml
K, ;Fe, ;Se, H1, WLEE] T B @ AH 4> BSR4, WA 11
(b) F1 11 (o) Ir 7. 8 HE i b 2 B SRR 5 A
(Ko sFey ¢ Se, Al KFe, ;Se,) i) Fe i, £ KA Fe
R T A 2SS AL IR T Fe 2SR F WL T B E R
(ordered state, OS) 1 TG )JF 7 (disordered state, DOS) i)
A7 A B = A T U e B RO A2 B QLI 11
(b))« I A DX 8l B A 2 5 R AH 4325 (UL 11 (o). X
FMH , Fe & A B8 NN 20 H S M R A= A8 Ak i FL
Tt A W O, SEES HENN R SR PR S Fe 25001
TCIF AR, Fe 1 3 Fh2s {077 #0X6F Iof £ R 114 i 4k o 245
A T Sk R 5 8 2 R 1) AS o 3% BT [ — B 4%
Fyrh B RE AR (NMR) 52 50 i S0 A & U575
55 RGRE T AL AE . (BB IR R (Mossbauer) 5256 &
WA AR EE LT A Fe REFE A P HES X
AT e 5 S0 T FHAE AR DG, BB AR B T A A B
i S AR AR AR L AE TR A0 P Fe ARG 2
AHIFHES .

B 11 (Ko sFer ¢Ser B FUFL 1301455 9 HRTEM % (17
TERI ) Fe 256 A 5 (b) Fl (o) & S 4L i Ko,z Fer s Sey

L1300 M HRTEM EHMZ ., 8% T Fe 25 i 94 )5 25 B L
AILAE L F R S TEAL LS AT MBS L (D) O 4h 3R 22 T A kA
Sy BRI RAN A

5 HEiE

MBS THE AT LUR Y, BRI S A A A 5 Y
LR AP BRI T HLAEAR 20K 28 rh A TR 25 H AR 7L
ROV A5 K6 AR SCHE I8 1 Bk 5 M 3 A ol
) BRE BEWT 5T A0 — L R R , X0 B 2 bR 1) R AR
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LERE EE R AR A R B A R L A — S R B )
HPEREDEAT T HHE. BER M4 T 5 K-Fe-Se R 4L M %
AR R Y T2 4540 ) BRI AR L FRIE T 25 M AL\ Fe
23 5F FNAS R R 3 B 45— S OC B S R 2 SR AR T 3R AT
B Tk AR A 45 M Y B2 R R
K. Fe,,Se, it F b1 R 4 S 4F dh 19 Bt IF A 1 70 3
AL BT LR AR BT TE T AR o 25T o MR S
85 TR R I EE AL TN ) B RE Y SCHK.

Bt BGMTAARE HAR IR A S AR A X )
MG ZAVIF R A AT, B R TR
WAL ER TR EBERLIF FEEIF PR EF
BEATLIBETA P,
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