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Abstract

Based on first-principle density-functional theory, we have studied carrier doping on the elec-
tronic and magnetic structures of SrFeQ,. It was revealed that G-type antiferromagnetic (AFM) or-
dering could be preserved in the electron doped systems. However, for the hole doped systems,
there is a magnetic transition from G-type AFM ordering to A-type AFM one at -0.075 e/f.u. The
partially occupied dxz_y2 orbital at Fe site is found to favor the intra-plane ferromagnetic coupl-

ing. When Sr is further replaced by La and K, similar results are found for the electron doping and
hole doping, respectively.
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AR, SE TAEH R BUEMRE N & B EALM(CaH,, LiH, NaH)id 5 id i 4 8 AL e A2 il mil
JE A BRI (B EARM S &8 | 1), i 15 2124 5 DB A 2 4544 . 2007 4, Tsujimoto £H[1]/H CaH,
W J5 SIFe0; 133 T — Mo 8L A4 SrFeO,. IXFIHT AL S WIFI A4S 24 1) H 5 iRt 5 BER A4 B} SrCu0, [2]
BA MBI, #ETEREHEY. RE StFe0, BA — 475 - FH45H, B2 EHNE/RIEE Ty =
473 K)EI bL A = 4451 1AL W8k FeO(~200 K)E = F £ . £FXhix—451E, 2008 4, Xiang % A[3]FIH
SV TR T SrFeO, LT % B DL RETT, #3HH SrFeO, MRS G 2 Bk Il)T
YEFINA SrFeO, [F175 JE /R I B A2 i T2 18] e s BB 512 . 534k, Pruneda %5 N RIL Fe? 551+ 4s
1302 HUE R AT Fe? b d BB /A B IR CREIA[4]. 2009 4E, Ju % A& I SrFeO, HAT B35 k2 4%
52, TR T SrFeO, FLA AL R F AT 54 [5] [6]. SULREIN, T KA SrFeO, MIZs#Fase th, SE¥bhf
AP T B A EEXT SrFeO, G544 LA R R 52 . SEIG R I SrFeO, HA R 5RII 45 AR
P, ATIABEE ) Sr 745 44K (100%(1) Ca 524[7], 30%I1) Ba 524[8]). X1 Fe fii#s44, Co 1l Mn
BRI % 30% [9], Co BAxH R R I G 2RI ERRLF MEZ MRS, T Mn (3B N itk RN G ik
WEFEAS NIRGE . CA MRS, R Sr AZiB44 M Fe hidsdy, %A SIEA R s MRS . e
BT SrFeO, ' FeO, ERIM M F-E @ 1, I HALBE b1 SR ERHE T B ER0ET 136748 [10]. ST 0, AScHE
TEEZ R, FIH GGA + U BT INER G I 1 BSR4 € BB 4 UL A DA 5%
(La®. K')F, *F SrFeO, ik H {5 i .

2. WHG*

ATV I T VASP BAE[11]-[14], R 43801 772 (PAW) KA i HL - 25 1 [ AH HLAE
H. %M GGA + U (U = 6 eV) 77 LA SrFeO, 16 & Fe [ 3d 722 LT IR RHRAA N . 7E PAW A rh
AT Sroth 4s%4p®5s?10 ANHL TN T, Fe [ 3p°3d°4s? N EL T, O fY 2s%2p* AR T A
Monhkorst-Pack 7775774 K &, K MK/ A 10 x 10 % 10.
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3. HHEERSITL

SrFe0, [ RLE I BAT PA/mmm S [EXEARME, @il 1 FoR. N T R SRR RS, P P S R
V2a x~/2a , SFETH ] LEL 2¢. FEAN S B DU/ R AL AR, FE 5 16 BUR T B @/ R R 2R T
WE/NERRREE T, Mo/ NsRREREE . & 1A TSRS BRATR, S9ieE[1AEt+
I .

2 5 tH T 8T 4525 SrFeO, MTAAHEL, 15285 I M-0.25 eff.u. 3 0.25 effu., X B 5RRT B
o T LLE R, T B3GR RINHLRE S AR G RIREILT - it T2 75 4%, M54k EIAF] 0.075
effulf, PRRMBIES KA THA, H G RSN A RIRERZS.

B, WATHE T SrFeO, t H eSS HAEFIZH 31 I M Jg, WLIE 1o Fhr 3y 21 1 [ e T <1 8K SR
TR E eSS AR, 3o S~ TH N Bl SRR S 1 AT eSS A, 0 A& P THI A1 I A1k Ji 1~ 2 [ 17
H A 3 -

XTHTFHBA, WUERPFRN SIS SH I, (B Jreor) LFAZHFBARMIE N, HAERA
TRFFAAE . ST [ BT AR e S8 3y (R Jrere) DN ME,  FLAXHEMS AR N, R BH 2 1] S B 5 1 H
B A FRL 15 20 R FEE P 8 I A A RS

X275 A, AR NS A0 3, B2 B R AR BN A T . 2 B 2R IR B IA B AR AR
(Y SR B (—0.075 eff.u.)if, 3o FH AU AR R IEAE s H H 29723 738 2R BEIL $1-0.25 eff.u.bi, 3,38 K3 8.1 meV,
KR JZE W T IR RS & B 23 7R BE B KT 2 e . (EAS — 48102, EEmaORE T2
] 34T Jy U AR A IEAE (0.25 e/f.ufif v 1.6 meV), XTS5 A BRERIEE ARG &, ERITEE
B Z AT AR I3 1E = S B RIKE FHIEEEATE, HHBT M EZEL W E 2, Bl THES
FeAF R RIS TE R 2 F B 2R N RN A B SO BEFT 72 v AR o

N FEE BN, FATER 3 hea T BAE R RIVAEEE . SUMMEL, BARTE,
BT AH R CFRA KA, R BN B R . mxtTF2]isk, 4Rk
WRIENT IR TR B (B B S0 2R), KRR KRS . ML THbt, S5 AR LA %
A, R AT 4Ok E R T IR SRR, R RRAERARAE, W LUE BIE TR Re g ik,
BEEHBRY.
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B 24 IR BT £ 5 (HHRAE Fe d2? K5 2 B F1 440K 4s JUE b, thg — 8o i S 7E i 9
(1] dy,. dy, EBEI FHUE . BB R PSRRI R, dP PUEERE s 7oe 4 bdn, Wi S50 d2? $h
T _AAME T PR R R RN . T degs dy, TR RHUE ST REVEAS R MK, Bl HL B IR BE 1)
Hahn, 2R EA IR e AR RS, X 2 o2 TR R AR A MR AR 3, IOME RN, B R TR R ARG
PEIZWT Y = 4E48 4
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Figure 1. Crystal structure of the SrFeO, and magnetic exchange
couplings
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Figure 2. The magnetic phase diagram and corresponding total
energies and magnetic exchange coupling constants of SrFeO, with
carrier doping
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Table 1. The calculated and experimental crystal structure parameters of SrFeO,

3% 1. SrFeO, i @& B EO T EEFSZIEXTEE

a(d) b(A) c(A) V(A
GGA +U 4.064 4.064 3.480 57.476
Expt. [1] 3.991 3.991 3.474 55.334
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Figure 3. Total density of states of SrFeO, under different (a) electron and (b) hole doping
concentration for both spin up and spin down channels. The shaded area is for pristine
SrFe0,
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Figure 4. Orbital resolved density of states at the (a) electron and (b) hole doping concentration
of 0.25 e/f.u.
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Table 2. Optimized structure parameters of (Srq75La0.25)FeO, and (Srg 75Ko 25)FeO,
= 2. (SrozsL.a025)FeO, F(Sro.75Ko 25)FeO, HILIL B AE 3

a(A) b (&) c(A) Vv (&)
La-doping 4.063 4.063 3.499 57.761
K-doping 4.014 4.014 3.587 57.794
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Table 3. The relative total energies of (Srq75Lag25)FeO, and (Srq 75K .05)FeO, with different
magnetic ordering

=3 (Sro.75Lag 25)Fe0; *u(sronKo,zs)Feoz TREMHE THHET R EEEE

Magnetic ordering (SrozsLao2s)FeO, (meV/f.u.) (StorsKozs)Fe0, (MeViT.U.)
M 56.8 35
A-type AFM 65.7 0
C-type AFM 75 1447
G-type AFM 0 1415
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Figure 6. The partial density of states for Fe 3d/4s orbitals and O 2p
orbitals of (a) (Sro.75LaoA25)FEOZ and (b) (Sr0A75K0.25)FEOZ
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