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Fig. 1 (Color online) Crystal structure of (a) 1111-type LnFeAsO,
and (b) 122-type AEFe,As,.

(a) (b) o o
FeAs, olmf. T ¢
conducting 7_’,,;0 P \\Asﬂ’ O (s ]
layer D “a Fe o
o ).
o ¢
“oLn, S L, ol |
insulating D -0 o AE
layer d) o Q J &O
< ) Cn o
e
o (#)

D=7 WP V/ICEESHEZLIELTRETH S, ZOMIC
b, HEREEORWENILIT T A FOILFRK Y ORI
BHREES 527, AT, &b “HHAYL” LaFeAsO
ICBWTHBEINZZH L WIS OWTIY 2500 %,

#gt May 2015 Vol.28 No.3 @ 135

(C) 2015 The Japanese Society for Synchrotron Radiation Research



2. BEESFF-EYIICLS
LaFeAsO R DE#h

Fig. 2127 v #//KEE# LaFeAsO OFR THR AR T,
x=0>% Vv LaFeAsO Ti, 173K OIF /i dh-HE sk (4
Ff) RSB oM, 155 K DUT TR (AF1H)
BBN%, /v F—7OEIRBEEIC I S FOBRRE IR
IR XN, RLET/HRKHEBEAHROCIRETH
Mgk @ O A 4 02 MM A RS
ToltA AV F- TEBRLEEFICEFEF—795%
b, BT/ WMSMHBENTEE D x~0.04 TAFLHMBHE LT
bo ZDHT CICHIZEMANTN, x~0.07 CEIZEIRE
BERRESME T.=27TK #5942, L2L, 7vEORK
BREII20%8 TH oo/, FVEVHIFICTRF—Y V7
BEHEL W E WSO RLEM bR 572, £2
TEELO— AR AT > TWIeT AT T —BEYA %
KFENA 4 H- TEHRT LT ETHLVEERELZ O 5
— KB+ A LI LY, FBRELT, BET
I3 A EHE X I EEZ VT LuFeAsO, _ H, Of5 &% (F
%L,m%m%&gmﬁ%omﬁgﬁ'&wtfméﬁﬁ

REEE, 0<x<0.2, {2\ T, LaFeAsO;_H, {37
v %E%ﬁ&kﬁ%@%%*ﬁlﬂl%mﬂ x=02Xk 0D SBICET
BR—=TJLTWwl, TOAIHEE EAL x~0.35T36K D
BEfa s L7, v~045THREEIINET S, Lo
-, LaFeAsO,_H, D#B{rEH30.04<x<0.2] ’é@—ffﬁ
(SC1), 0.2<x<0.451228—H (SC2) #H>Z LT/ %,
—fIC, BF =T CIET/ ARSI E D HRED
SBHEDPBNS /20D, 200 F =A% H T HBIREKITH
Bl vz b,

Za)o ZZIg,

LaFeAsO, H,
150} — “‘H:,
K\ £
_ SN |\ ST
< e =)
£ 100 N ag AR ]
2 c x i\ R X ;\ x Z7
G By YR p
g a s Y4
5 |art x=0 x=051 /
© 50 S
I / AF2 |
sc1 sc2 {
0

0.0 0.1 0.2 0.3 0.4 0.5
Hydrogen content x
[electron-doping < holeEpmg%
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Fig. 3 (Color online) (a) X-ray profiles for 220, 200, and 006 reflections for x=0.51. (b) Temperature dependence of
lattice parameters for x=0.51. The orthorhombic phase, the values of bo and cp are divided by ﬁ . The cell set-
ting in x=0.51 changes as ag=cr, bo=ar+ bt and ¢, = —ar+br. (c) Temperature dependence for the intensity
of the magnetic Bragg reflection and orthorhombicity. (d) X-ray profiles for 220 reflections in x=0 and 0.51. (e)
X-ray diffraction pattern on Rietveld refinement for x=0.51 in the structural ordered phase. (f) Atomic displace-
ments on FeAs, tetrahedra for x=0 and 0.51 through the structural transitions.
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Fig. 4 (Color online) (a) Magnitude of the Fourier transforms for EXAFS oscillation spectra on the Fe K-edge for 300
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Abstract Iron-based superconductors discovered in 2008 are new family of superconducting following
copper oxide. Recently, a new ordered phase has revealed in the first reported iron-based super-
conducting material LaFeAsO. In this paper, we show the electronic and magnetic phase diagram
that has been significantly updated with the progress of the crystal synthesis. We also introduce
the average and the local structure of the new ordered phase measured by x-ray diffractions and
absorption spectra using synchrotron radiation. We consider that the advanced ordered phase has
the potential to be a key for develop of the superconducting transition temperature in the iron-
based superconductors.
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