57 1 2008 1 Vol.57 No.1 January 2008

1000-3290/2008/57 01 /0531-04 ACTA PHYSICA SINICA (©2008 Chin. Phys. Soc.
L
Heisenberg
*
"
225002
2007 4 7 2007 6 5
DMRG S=12
Heisenberg . . Heisenberg
a a=
0.412. a
0<a<0.412

PACC 7510] 7540M

1. White !

DMRG $
|
RVB
DMRG S=1/2
Dimer- Heisenberg
plaquett SrCu, BO;, ,* Spin-
Peierls CuGeO; > Diamond-chain
Cu; CO;, , OH ,* 2.

1
N

H =], 2 Sit Sp + Sp S + Spt Sanu

n=1

N
+ 122 Sy Se + Swat Sa 1
Distorted-Diamond n=l
> frustration n N Si Sp Sc
Lieb-Mattis 0 n AB C
N Ji=1 a=J,1J,>0
1 a=0 Lieb-
Mattis 6 S, =N/
* 05KJB14047

T E-mail yjliu@yzu.edu.cn



532 57
Se. M =0 2
w
o @ @ @ 3N
S4,, Sz, S S(T, M =0
1 1 172 Heisenberg
S =N/2 2x N2 +1
2 Sy = M =
3N/2 9 - N2 0 N/I2
M =0
0<
10 11 a g 1 M: — O
Iy ~1.00 [ r . . .
-1.05
a
J -1
2 é 1. 10
Iy 8 -1.15
12 -1.20
O<a<1/ 95
3 0
[24
a
2 GSEPU a
DMRG 2
O<a<l GSEPU a 2
A =
0.412 a
3.
1 O<ax<l agc ag
1
DMRG .
80—100 4.
P .<1.0x107 2.
N 300
DMRG
TS Colizjl = 6lS; Sle 3
s w | G j a B
C.




533

1 Heisenberg
Cp li-jl a < ac li—jl 0.4l<ax<l
a>ae
i - 0.
T T _ 14
Caﬁ . Smin Smin 0
CAA CBB CAB -
a 3 0.4l<ax<l Se=0
. 3 a = ST = O
04]2 ST = 1 ST =
Cu Cp Cu 0 M =0
O_ ST = 1 Mz = 1
ae =0.412
_ A=E, M =1 —E, M =0 4
E, =1 E, M =0 w
Cu Cy =1 M =0 4
Cu 0<a<0.412 0.4l <axl A a
4 a
» a =0.801
a
2 0.25 ,
/O,m@\
016 . 0. 20 < \<>\
0.12f e, o Ca <>/
& O—0—0—0—0—0~0—amp --a--Cyp < /
g 0041 3 0.10 <
© /
3 0.00f %a—c PPN p
© o04] A 0.05 /
; &
008 | o oasdaat 0. 00 . . . . , .
ol . . . . . 0.4 0.5 0.6 07 08 09 10
"7 00 02 04 0.6 0.8 1.0 a(0.41<a<1.0)
[24
4 A a
3 CAA CBB' CAB a
6.
5. 0.41<ax<l
DMRG
1 S=1/12
a
1/2
a=0.412 .
: S An SBn SCn
0<a<0.41 O<a<l 0



534 57
<a<1/3 the canted state 1/3< a<1 15 16 Ji-Js
Ji
Ja colinear J,1J, =0.5
Ji J,
Ji-J,

Figueirido ' Karlhede A Kivelson S et al 1999 Phys. Rev. B 41
4619

Ueda K Miyahira S 1999 J. Phys. Condens. Maiter 11 L175
Hase M Terasaki I Uchinokura K 1993 Phys. Rev. Leit. 70 3651
Kikuchi H Fujit H Chiba M et al 2005 Phys. Rev. Leit. 94
227201

Okamoto K Tonegawa T Takahashi Y et al 1999 J Phys Condens
Matter 11 10485

Lieb E Mattis D 1962 J. Math. Phys. 3 749

White S R 1993 Phys. Rev. B 148 10345
Peschel I ~ Wang X  Kaukke M 1999 Density Mairix
Renormalization ~ New Numerical Method in Physics Lecture Notes in
Physics
Liu YJ Gong C D 2002 J Phys

New York Spinger
Condens Maiter 14 493

10

11

12

13

14

15
16

Wang CH Chen DF Liu Y J 2005 Journal of Yangzhou University
Natural Science Edition 8 1 28 in Chinese

2005 81 28
Chen D F 2005 Journal of East China Shipbuilding Institute Natural
Science Edition 19 2 33 in Chinese 2005

19 2 33

Jiang J J Zhang SJ Liu Y J 2006 Acta Phys. Sin. 50 4888 in
Chinese 2006 50 4388
Orbach R L 1958 Phys. Rev. 112 309
Gao L Liu Y J 2002 Journal of Yangzhou University — Natural
Science Edition 5 4 21 in Chinese 2002

54 21
Schulz H] Ziman T A L Poilblanc D 1996 J. Phys. Fr 16 675
LiuYJ ChenYC Yang M F et al 2002 Phys. Rev. B 66 024403

Quantum phase transition as a result of magnetic
frustrations in a ferrimagnetic Heisenberg system ™

Zhang Song-Jun  Jiang Jian-Jun Liu Yong-Jun'

College of Physics Science and Technology

Yangzhou University ~ Yangzhou

225002  China

Received 10 April 2007 revised manuscript received 5 June 2007

Abstract

Using density-matrix renormalization group DMRG method we studied the effect of magnetic frustrations due to next-

group method spin gap
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nearest neighbor bonds in a system of quasi-one-dimensional Heisenberg antiferromagnetic chain but with ferrimagnetic
properties. In this paper the ground state energy per unit cell spin correlation function and spin gap are calculated. As a result
of the frustrations the quantum disordered phase with the spin gap appears at the spin order-disorder phase transition point a =~

0.412 to a = 1. And in the region of magnetic -order phase the increasing magnetic frustrations reduce the magnetic order.

density-matrix renormalization
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