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T2 A Y A2 R O IR R T SCRR B T )L GGA
(gradient generalized approximation) "’ %t AgCrO,
S L 2 W Ve S5 A A AR LR ek S AT T
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500 eV, R G5 RE I SIOR BE U 10 eV, Sy St
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A AR RE . 3X 26 25 B R W], 5 H A B 1 A B A
ZH ML, 120° R € A BE B A B A O AR, RN
AgCrO, MRETEILZ. B2 T TAFM1 Z&Hl TAFM2

P BT RAE R T P — B, O AN e E B R
AgCrO, BB HARE T H A Wb —Fh. AT 45
5 HHT A B e o B S SRR A5 R AT

F 1 AgCr0, FEARR MM BT A5 RSB 05 TREEE E RO B B, A9 1F 545 R RO 92 30 I B2
SEAE FM AFMI AFM2 AFM3 AFM4 TAFM1 TAFM2
a/A 2.984 [12] 3.014 3.013 3.011 3.010 3.010 3.003 3.003
c/A 18.515 [12] 18. 700 18. 695 18. 683 18. 672 18.675 18. 635 18. 635
E/eV — ~27.453 -27.459 ~27.470 -27.471 —27.476 —27.484 ~27.484
Eg/eV 1,68 ' 0.45 0. 65 0.82 0.75 0.85 0. 86 0. 86
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K2 T AgCrO, 435l 4 TAFM1 F1 TAFM2
AT RAT R 3 %3 x 1 &b il AL T AS [\ 7 Ak 1
Cr B+ (UWLIE 3 (a)) REHRL S 4 i R/, AR 3
2 KcdE i AgCrO, 62875 [B) VF 40 #1454 , a1 3
(b)) F(e) Fros.

WK 3(b) i, 76 TAFML 458 F , it A B9 G 5
LT AT T (110) Th B SR € T N . AT 2 =S A <R 1Y

9 E e £ I e S 3 A 120°HES , r e B B A 1 e
BERENT & o J7 AL HE, JF IR b J7 n fEBEE 120° 88
JE i SRR E B T U R — 4k A M E B AR
B A% AL B E B AN B 120° % 3 HE
5. % g E) AgCrO, 1 = MXTFRM:, b 1l a +b J7
5 a J5 ) BA S FPE, ULTE b J7 1 Al a + b J7 ]
TRV AR AE SRR E BB i BE. A AR R i Ty
B, 6F T TAFM2 45 44 43 Ay ] LLAS 2] 1 3R 28 8Ly

4518,

2 AL RTEIEZS AgCrO, B Cr B TREM S8t (m my  m ) e HBREHE (m ) THAE L5 (A )

) TAFM1 TAFM2
(Ar m, m) m, m, m, m) m, m,
1 -0.012 -0.018 2.758 2.758 -0.002 -0.005 2.758 2.758
2 -1.175 2.068 —-1.400 2.760 -2.070 -1.171 —1.400 2.760
3 1. 166 -2.071 -1.404 2.760 2.076 1.171 -1.392 2.760
4 -1.177 2.071 -1.394 2.760 -2.064 -1.177 —-1.404 2.760
5 1.176 -2.102 -1.352 2.762 2. 096 1.188 -1.351 2.762
6 -0.004 0.001 -2.762 2.762 -0.006 -0.010 2.762 2.762
7 1.168 -2.070 -1.403 2.760 2.068 1.166 -1.408 2.760
8 0. 003 0. 004 2.762 2.762 -0.002 0. 006 2.762 2.762
9 -1.187 2.100 —-1.346 2.762 -2.092 -1.193 -1.354 2.763
10 -0.011 0.001 2.764 2.764 -0.005 -0.006 2.764 2.764
11 -1.177 2.073 -1.405 2.767 -2.069 -1.177 -1.412 2.768
12 1.179 -2.086 -1.378 2.764 2.086 1.177 -1.381 2.765
13 -1.188 2.084 —-1.380 2.767 -2.085 -1.186 -1.379 2.767
14 1.184 -2.083 -1.391 2.770 2.094 1.184 -1.373 2.770
15 0. 006 -0.014 2.767 2.767 0.018 -0.001 2.767 2.767
16 1.184 -2.069 -1.398 2.764 2.077 1.176 -1.392 2.763
17 -0.020 -0.002 2.767 2.767 -0.004 -0.020 2.767 2.767
18 -1.186 2.080 -1.381 2.764 -2.074 -1.200 -1.378 2.764
19 -0.017 0. 004 2.764 2.764 -0.002 -0.022 2.764 2.764
20 -1.179 2.088 -1.380 2.767 -2.087 -1.185 -1.376 2.766
21 1.184 -2.078 -1.384 2.763 2.081 1.180 -1.382 2.763
22 -1.191 2.070 -1.399 2.768 -2.068 -1.190 -1.402 2.767
23 1.169 -2.090 -1.393 2.770 2.090 1.160 -1.400 2.770
24 -0.004 0. 004 2.767 2.767 0. 001 -0.002 2.767 2.767
25 1. 181 -2.078 -1.389 2.764 2.080 1.183 —-1.385 2.765
26 0. 003 -0.033 2.767 2.767 0.020 -0.010 2.767 2.767
27 -1.177 2.083 -1.384 2.764 -2.086 -1.186 -1.371 2.764
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AR SRS 2 P 5 46 A BE s e R OB
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7 HE AT, (E A 5 S 20 3 I )2 1R 4 SR 17 7 55
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25 0 IS 80 R P 1) A ke, AL IR [) S5 7 0 R P LR
AgPY e TAFMI MR AL HE 2825 [ 110 ] B (9 — i
e Sl P X R P R A ST ) S VR A R, DR A1 L
T A &AL A F AT T O e 0 U7 . AE
TAFM2 R, [ e 82 0 1 747 T (1 10) [, {5 88 i
m X FRPE SRAE B [8) sz 3 0% A R ke, A N L, B & i Ak
{UPT BEAEAE T 55 IR I G AT UL, A fb A 2 ™= A=
T BT [ e SR Ay, PR 3 O Ak R O AR
JEHLFE Dzyaloshinskii-Moriya ( DM) *ﬁ?_ﬂ”” & KNB
B R R R O R R ) R M LA i
AgCrO, v A2 U5 1) . T, Avima 42 1 [ i A
FrHEF O A B PE R A E N &8 S R
3 d-p BiA Ze b /E B9 A8 4k mT D= A i Ak, X — 28
T REAR 4 b i B L AT — R B RERT = A XS FR G £
BRMPBHMAR R, SR M iz B A 2 A5 38 T AgCrO, 5 A
R L UESE.
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6 S TAFMI 25 A 245 25 8 R 3 O 45 %
(PDOS). TAFM2 5% TR 45 R 5 TAFMI &
() 45 T — B0, LR W5k TAFMI 25 94 Bl i 47
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TSR L, 7 250 9 Ok K AR W 2 A8 Ak, Ui W]
F e B8 R S 1 FE G FEL - 25 4 52 T B (D AR R
RESE A AT 72, R 3 fron. thk 3 al W, Joifs 2
TAFM1 2538 /& TAFM2 25, th T A e B A 1E 1,
R Y Re  H A PR, 1A R AR E .

3 AT AN AERE ML A TAFML FI TAFM2 f AgCrO,

IrHITE GGA LUK 5 & A e LB & /EH GGA +S0C T

# A AR B AL T B AR
TAFM1
E/eV  -27.484

TAFM1 +SOC
-27.516

TAFM2
—-27.484

TAFM2 + SOC
-27.516

4.% ik

AR 30 T JH 45 — P DR 1 B P78 0 A Sk i
BTV A 1 2 R 4 R R L e 4 4
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TP W = A B £ B R AgCrO, (9 B 5 Rl 45
) REME R T2 K. AR R 19T S IR E T AgCrO,
AAT 120° [ W I 4k Bk S 25, B 08 i 1 OF 4T T
(110) W=k (1 10) 1. #EPE Cr B 7 J2 (9 )2 19 2 )2 1)
HTE T 2 R (0 Tl VA A R T, 2 1 502 1 A
JLART BEL 8 4 5 S0 MR A 7 A 0 AR A JEE A
SERREE S BT 26 01, 76 TAFMI 45, B B WAk 2 T F
7T B R T T AE TAFM2 45, B % # k7= A
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First-principles studies of helical-spin order in frustrated
triangular antiferromagnet AgCrO, °

Liu Xian-Feng”  Han Jiu-Rong"  Jiang Xue-Fan®"
1) (College of Physics Science and Technology, Yangzhou University, Yangzhou 225002, China)
2) (Jiangsu Key Laboratory of Advanced Functional Materials, Changshu Institute of Technology, Changshu 215500, China)

(Received 18 December 2009 ; revised manuscript received 30 December 2009 )

Abstract

Based on the collinear and non-collinear magnetic structures, the ground state, magnetism and electronic structure of
the frustrated triangular antiferromagnet AgCrO, have been investigated using the density functional theory ( DFT) within
the generalized gradient approximation ( GGA) with the projected augmented wave ( PAW ) method. Detailed magnetic
structure has been elucidated vividly from the theoretical view. The calculations show that AgCrO, magnetic ground state
has 120° helical-spin order with its spiral plane parallel to the (110)or (1 10) plane. Due to the strong intra- and
interlayer geometric spin frustration, parallel helical-spin chains arise along the a,b or a + b direction with the screw-
rotation angle 120°. From the non-collinear electronic structure calculation, it is found that due to the spin frustration Cr-
3d orbital states near the Fermi level become more localized, indicating an enhanced interaction between Cr-Cr.

Nevertheless, the spin-orbit coupling has weak influence on the electron structure.

Keywords: first-principles, exchange interaction, frustration, antiferromagnet
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