Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

A4 IN#E3% H Kaplan-Shekhtman—Ent in-Woh lman—AharonyH BLAE A X & TR Pk B /R BHRIRAL IR M
Rk FTEmMR - IR KRR B LELAR - AR BiFd XE6XR - ARAK

Effects of Kaplan—Shekhtman—Entin—Wohlman—Aharony interaction on quantum discord of non-markovian
dynamics under different magnetic fields

Zhang Jin-Feng  Arapat Ablimit Yang Fan  Akbar Hamutjan = Tang Shi-Sheng  Ahmad Abliz

5] Fi{i5 &, Citation: Acta Physica Sinica, 70, 223401 (2021)  DOI: 10.7498/aps.70.20211277
TELR T2 View online: https://doi.org/10.7498/aps.70.20211277
A ZE View table of contents: http://wulixb.iphy.ac.cn

AT ARG HAh SCEE

Articles you may be interested in

Tavis—Cummings 7 i1 1% JLAA] &6 Ptk
Geometric quantum discord in Tavis—Cummings model

PyFEEEAR. 2018, 67(11): 110301 https:/doi.ore/10.7498/aps.67.20172699

WO G Bl Kelvin—Helmholtz A& 28 PEFZ I 19 — 4EBUE 5T

Two—dimensional numerical study of effect of magnetic field on laser—driven Kelvin—Helmholtz instability

WIFREEAR. 2020, 69(24): 244701  hitps://doi.ore/10.7498/aps.69.20201167

FRL UL 2 ) 20 5 A B R 4 i o S L
Magnetic field and inductance of filament conductor segment model with current continuity

WIFRZEAR. 2020, 69(3): 034101  https://doi.org/10.7498/aps.69.20191212

o0 UL A S AR R 2% e A R
Transmission characteristics of terahertz wave in high temperature plasma

YIH~4. 2018, 67(17): 174101 hitps://doi.org/10.7498/aps.67.20180647

AL RV A AR VR S BN BR B 3 7 2 e 45 B AP ) 2
Effects of magnetized coaxial plasma gun operation on spheromak formation and plasma characteristics

WAL 2021, 70(20): 205202 https://doi.org/10.7498/aps.70.20210709

[k L 458 B AL UL 93 SRR P S

Motion characteristics of coaxial gun discharge plasma current sheet

WAL 2019, 68(3): 035203 hitps://doi.org/10.7498/aps.68.20181832


http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.70.20211277
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.67.20172699
https://doi.org/10.7498/aps.69.20201167
https://doi.org/10.7498/aps.69.20191212
https://doi.org/10.7498/aps.67.20180647
https://doi.org/10.7498/aps.70.20210709
https://doi.org/10.7498/aps.68.20181832

) 32 2 3R Acta Phys. Sin. Vol. 70, No. 22 (2021) 223401

A[E]5p in#és 35 ¥ Kaplan-Shekhtman-Entin-
Wohlman-Aharony tH E{E A &F
KMESDRABRBELHIZZ 0

N
JE £

A 4T K
% FARFF A K

il AR RERIL

(HSIME =B S 7 TR R, BB ASE  830054)

(2021 4E 7 A 8 HY3l; 2021 4£ 8 A 31 HikZIEMH)

FI M\ Moriya il Kaplan 75 F JiE 818 #8509 507 i 0 PR AR R v 2% 30T X8 ik 1) 8 e 22 462 4 JH , Shekhtman,
Entin F1 Aharony 55 H13X FfAN 7] 200 B X B MR8 52 #5423t it B¢ 1 Lap CuOu 1Y 55 R BEE . A SO AR
REREFBY BT LR T HFA Kaplan-Shekhtman-Entin-Wohlman-Aharony A1 5 4E F #l1 Dzyaloshinskii-
Moriya AHEAE F ) A BEHE &R g8 b & 7R U AE SR B 3h ) 2 Ak )@, 734 T Kaplan-Shekhtman-Entin-
Wohlman-Aharony A8 H.E FH 7 Z il FA BRI T A [RSNGB % 1 TR g 2 . 25 33— W, ZE A %
WANE WA E N T, RE T 09 F KU 0] LLE i 39 il Kaplan-Shekhtman-Entin-Wohlman-Aharony
AHEAEFImSN, mAEIEA SR R WA . SR, il A 1 ¥ S350 Kaplan-Shekhtman-Entin-Wohlman-
Aharony FHHA/E R AT LIS B FRAE 1 BRIR . L4E, 3843513118 T Kaplan-Shekhtman-Entin-Wohlman-Aharony
AHEAE AE S R B IR BB A BRI T 0 it 7~ 2R DA 52

KR FLRBIEREFRY BT, 87KV, #Y%, Kaplan-Shekhtman-Entin-Wohlman-

Aharony fHHAEH
PACS: 34.80.Pa, 03.65.Ud

1 5 =

O REOERE TR TN —FEELIOCHK, &
IR E R A EE IR &
T ORI A FRAE AN I T 5 5 B N 2 CHE
B, ORI L ) B R T R T g PO ]
&, mT MG ARUMIR RGP I A R T
W (T81) 51 4n Y R 40 rh A BT 2 SR VT DUAE AR
wFoRBk. Ak, Harold A1 Zurek 1 5] A T 55 —Ff
KERW BE 7, Bl 2R, R e SR

*ER A RPIA S G H XBR 2RI A (M 11864042) B B RS

t BIE1E#E. E-mail: aahmad@126.com
©2021 HEHEFS Chinese Physical Society

DOI: 10.7498/aps.70.20211277

BERSAME B2 2%, I HAHEE 7 OC8k
B — A dg ) B 57 7% ). Fanchini 8¢ M A58 T
AN HCRE R A )k ST AN 3 ] 5 R T AR B B
HiE RPN S 2 A A, SRR R
2y g, RS S | ARSI AR 2 A 7 LR
b, oA R Y. Dakied 125 i W5 &
B, PR M T R A A A b B .
S B AL P — A AR T
KBAIERRE T RS, S TAERY, BS RS
M T HA R AR E I L v R R ) S A Ry
P, JEAE R T R 1. BT AR GAE I —Fl

http://wulixb.iphy.ac.cn

223401-1


http://doi.org/10.7498/aps.70.20211277
mailto:aahmad@126.com
mailto:aahmad@126.com
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 70, No. 22 (2021) 223401

B RSE, BT HAARUN, & TR, a8
R T T HA W ZE RN A, 150 A ERSE
Hh g ] FRL AR HERRA A R A B 2 T
FL A A e M a5 00 A 1 e ) TR A
FIFEAUINFFE. HHXT Dzyaloshinskii 1 Moriya
KIEA Dzyaloshinskii-Moriya(DM) AHHAEH]
1) H e R G C 428 TR ARz %
T, X JE K y DM AH BAE HBA R 2 5 7 R Uiy
AR E S EZ —. Mohammadl™ WF5Y T ¥ 2% 1A
XY B BEREAA T DM AH BAE X 2% B Fl
T g, 45 RERHAE DM A EAEH T &+
PP T2 9 AR E ; Sun 55 8 L B, il 1
Jin DM AH B AR FH AT D42 5 W L AT AR XYZ A
JEEERIRL Y R B K.

T£ Moriyal'? J& B 52 % % (1) DM AH B AE B,
W IR Z2 B8 AT HE— S XTFR B SR TE 45 ) S M AH B
YEHL. TEARK — B N, 5 RO PRI DM AH B A
FHAR L, SR FRIEEAH B AE B A A2 AT L 20
(1. SR, Kaplan 5 7E F BEPIE RS & 1Y B is
P AR TR v e BT K R T AR SR EAE D, SRR
Shekhtman % PV {8 F T & W E 2%, & nl
DIVR S %% DM AH BLAE P TR 00 4% 1) [ 1 v AR A1 K
Z ) O(3) X FRPE. Shekhtman &5 22 F X FhASA] Z.
W ) T o R T A2 48 FH o 20 b i B T Lap CuOy4 11y
SSERMETE . T A AT A I B e I, X R R i A 46
FAEL AR FH T AR KSEA HH AR FH 2529 3l
Yurischev?S & 38 JC A 375 BF KSEA #H B 4E H AT
DI 28T 2 Wi il /IME. KSEA
AHEAE FHRIE R EE 5 A B T 55 m #-P i A8F i i
T E RGBS RGBT 7. H T DM
M KSEA M EAE AR EZE, #FFE AL &4t &
JAE ] DM 1 KSEA AHEAEHIF 5%, Lin 55 29
5T SRl A e, B A e ERE G e S i1
ARG A W [ e S A AR R B, MR G
HA MBI EA A e (RAMUA ) i, 7T L
B RIS ] 5 3 S 1)V AR AP RE ECAE FH R DM AR
HAEH; MR A R REA F R (RMUA A
JiE D B FL ) B, ANASURT DA B2 i 5 300 S P )
HERRAA AR, i n] LS ORI ] DM ORI KSEA
FHEAER]. PUAEIZ R Gerh i) LGk I e f

FEL s A i L R 5 BSR4 o) ¥ 2R A AH ELAE

DM A HAEFH A1 KSEA A HEAEH. LAMAT] P 2%
TG I T A R EA IR A B A FH BB R, 38
T AR AR AT | A M B T FNR A 2% ok

il DM A1 KSEA AHE A F B 5 B R/ INFI 5 11 1251,

—DEAPERGEA T REEMAATE, B A
AN AR EAE I, BT AE S T R G T
TR, JT I i~ ZR Ge 8 ) e A oy o SRRk i
FEAEHE S RPER R, SRR AR — A B
Bict i iyt B, R RE S ANE B A MRS S
AFFIRSE; midE SRR R — > BAT IR
ICAZRON Y AR, 2R G0 Y RE 1 A BT I AR
— Bt i I R e, K LD RS, B ABE
FERA AL A HE S )RR 3l 1 2 i A
Rt AR B . R SRR B T8 9 L (non-
Markovian quantum state diffusion, NMQSD) J5
W& Dicsi % 2 7E 1998 4R4R 1Y, FITHF5EIF
R R G AR SRR R s A R 2071k
TEAL BRI il i T 3R 1 2l ) 2 Al R v o 52
BRI | QIR ] K 28 1) 15 25 BE R 29, AR Y
e T AT IRATRR R 0 M 52 AF B R B R 72
R AT SRR BT, TERUE AL E— AN BEHLAY 2B,
REMS A R M R TR, T 5 AL B A JR B
B BARIE SRR A S iR AR e AE i, 1B
HAb AR AR L, IR A R, SR
5 5 it PRl R T LU IR TR DR, R R B R
HATAR SR BERARIE. BN, A e A e A AR
FHR 2R BORT A B AR 2 B B S - B R A0
AEH I . SRS T LA GEM Lindblad
TR (B/RBHRIE RIS R)) HEm ik, RA%IE
PRZEE SRR EA e . ASCHIFE NMQSD
Ji AT AE R B R BRI A DM AR EAE
MIEARE XYZ H ket REASMNBENT, i 207
1Y) KSEA AHEAE RN 7R Upsl s e n s

AL FBNEWNT: SN HARGEAL, )
AR SR B R 7 59 HONEME AR SRR E
T B = AR TR L, TR A
JiEBE AL A AE DM AR HAE RIS A 8] S 3
AR BB ICAZ R0 F B A K AT BRI R KSEA
AHEAE X 2R DAY 2 ). e B A o BT S
SRR A A TR R RS TR Y 26 A%
SO AR EE USRI th e, Y R TR
PIMTE {5 2 AT A I FH S A B AR

2 HA LIk

ERRA XYZ FERERRIZE MR & T — HE R
TLH LB PRI | AT R 2R G ) S i ]

223401-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 70, No. 22 (2021)

223401

VAF7R g (h=1)

Htot = Hs + Hb + Hinh (1)
Tl o PRI R I B i 1T AR N
Hy = Zwkblbk, (2)
k

BRG0P B3 22 ) A A A P e 2 i T L2
TN

Hipt = Z (grL by + gkLbL)- (3)
%

(2) ZUH b R DL 53 BIA I K FEAF R 1 A, o
B A TR BRI R (3) b L =
kaot + kpoP E OB MR GG HY Lindblad
AT, HorP ka M EpRos B2 A B, SR Y 2
PN HERE 5 4% H RO [R5 5 B, AR S0
ka=kp =1, g FRRGEGHEZRFEG REL
(1) b HRom & 2 J5 1) DM AHEAEH
2 J7 1] KSEA A HAEFIA 2 J5 18] SN e 3, 14 5 2k
1A H ERERS i, nTLVS
H, = Jyo2o8 + Jyaﬁof + J.0%¢8 + (B, +b.)02

B A _B A _B
+ (B, —b.)o, + D.(c] o) — 0,0, )

+FZ(Jf0yB —l—oy’;‘af), (4
Hrb g, J,, LAYSIN oy, 2 = AT AR
B, AR T # Ty # T, BB R A e R
A NIGRRIA XYZEER ) 0 = (04,04, 0.) T L
A, B. 3R 2 MBS ANMEEY, b. 30N 2 0
] (R A AR 51 B, D3RR 2 J5 18119 DM A B
YER, T30 2 J7 i KSEA AHEAEH.

~—

21 FERTIESRBMERXEFETHAE

KT SR ABFR T AR R ) BT A B ) 2R
AR, A B NMQSD J7 32 3k % He - A7 A 7.
iR .- (t) I R GV PREL, Fid4E NMQSD #ig T L
TREN T .- (¢) Bl 120000 7 e 2

)
alwz*(t» =
. ¢ )

[—1HS+LZZ‘ —LT/O dsa(t,s)szz‘} [« (1)), (5)
Hrra(t,s) = Zk |gn|2e~iwor (=) Sy IR A KT R A
af =iy (gheie!) Ky R BEMEE R AL, 2 2
M[zf] = 0, M[z2}] = a(t, s), M[] = %/d2ze*‘z‘2%§

M1 90 7 55 PR . K SCH IR Ornstein-
Uhlenbeck(OU) My M55 K R4k, OU M s
AT G R alts) = Je 1 Sy fong
6P BB IRAL O FAL, 7 B TR,
RGITTORRAMAS: Yy BT 0 B, Rold
FAE SRR . A e (1) =
Ot . 7) s e (D)RACEE AT, 1K (5) itk
t
5

5;%*@» = [~iH+Lz; —LTO(t, 2%)]|¢=- (1)), (6)
Hrp o,z = /0 a(t,s)O(t, s, z*)ds , FlIH
Jd o )

0
agwfs*(t» =5 awz*(t)),
TSRS O AT T 2 BTy I i B2

%O(t, 5,2%) = [<iH, + Lz; — LTO(t,2*),0(t, s, 2*)]

— LT —O(t,2"). (7)

oz
HHIAE SRRk R HEALY™ 1 T3 7 nl ASE S HAG 1
A S R B IS AL 32 5 AR R R ik AR G 2 %
el

ifs = —ilH p] + LMz Pi] = LTM[OP]

+ M[zP]LT — M[P,O'|L, (8)
1E Novikov-type EHH BT, (8) o] LAk s
1321
%ps:—i[Hs, psH[L, M[P,O']] - [Lt, M[OP]], (9)
M O(t, s) = O(t) Bf, FRIABELF Oo(t, 2) K7 25 1]
DAZABEASTE. I, R s 60 T P> —REH
SRR A BB A TR, "LV DL E R
9

&Ps = —i[HS, ps] + [vaSOT<t)] - [LTv O(t)ps}~ (1())

2.2 AREBETESRBMRETFSY HTE

2 e A B LR T 0 IR 7S AR 0 % R
Ry 1331
Poatn (0) = exp(—BHupam)/ Z, (11)

b Z = Tele P 2 B 43 R B0, B =1/(ksT).
b FE B R ZE R, I ks = 1, W R G A0 B
AT LA S 59

223401-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 70, No. 22 (2021)

223401

Hoo=Hy+ ) (GiL'be + g1 Lb})

+ Zk wkbzbk — Zk wkczck, (12)

Forp Hy M2 3058 o R, i o 30 P B R A ik
RZ AR R GU S Sy

H,=H+y Vit 1(giLlds+ geLd))
+ Zk wkd;;dk + Zk \/ﬁ(gZLTek + g}gLeL)

-3 weler, (13)

Horbmy =1/ exp [wy /(ksT)] — L& F G A
B AEAREET, &8 8O Ra& mASH E
LA

8 . . ' 8¢
o= =i+ L2+ I [ dson(t =53
, t 01y
Lu— L[ dsaat=9 8 (1

FEr A PR IR pR T LA 501 5

ar(t—s) =Y (Ax+1gafle =9 (15)
A

wlt—s) =Y Wlg e, (16)

55 AN SRR B ST B v T R AT LR R O TR T
[
Oty

52 = Ol(tvsvz*v‘*}*)wtv (17)
U Oult, 5,2 (19)
SR IR AR B A OB o T 5
O — i+ L L0V, 2w

+ Liwipy — LOy(t, 2%, w™ )iy, (19)

Hr Oi(i=1,2) AlE LH

t

Oit+",w") = [ ai(t = 9)0i(t,5.2" "),

0

IR IE R
O1(t =s,8,w" 2*) = L,0y(t = s,8,w",2*) = LT,

M O B AT LS Ry

%01 = [~iHs + Lz} + L'w; — LTO; — LO3, 0]
50, 60,
+0U1 2
P T her (20)

o _ _
aO2 = [<iH, + Lz} + L'w} — LTO;, — LO3, 04]

30, 60,
_ LTTE _ stf, (21)
5 TR R T A B B (NMQSD)R 5
A TR R R T 25
& o= il ) + L. p0: (1) ~ (L1, 0n (0o
+[LY, p:O5T ()] — [L, Oa2(t) pe], (22)
(10) A (22) SEAE WA Tk R FE T AA R
R T AT AR R R R, I BRI AT X i
IR

3 HEIHHE TR

— NEHENWIRE SN E T ERE N

I(p"?) = S(p™) + S(p”) — 5(p"), (23)
Hp pt =TrpptB | pP =Trap?P il & F R 5%
AR BB, S(p) = —Tr(plogyp)J& &
SR AR =P i

XA T RGN R FRGEH TR, B
XA —TF ARG L. X, X TRE%E B, H—
H5E45 1 POVM I 5 { By, } AT 5, Q2R =
PSSR K, SRR DI AR Sy

1
pk:p—k(ImBk)pAB(IA@Bk), k=0,1,- -

N -1,

(24)
XERLAIBEARN pr, = Tr[(La @ {By})p™” (Ia @ {By})].
X ARG TR Z 5, AL T2 R

S(e*P{Br}) =Y peS(pr), (25)
k

WA, mFHAR B G N
I(p*P|{By}) = S(p™*) — {I}lgikn} S(p*P|{By}), (26)
o T IR RN 1o (B)), ok AR,
Mo PR B9 —2H . XA KA BN A 45 L 5C B
C(pAB), HARREFIER R 0
C(p*P) =S(p") - min S(p*B|{By}),  (27)
ARG AR BN M SB[ 19 22 (EE X+
SR
Q(p"*P) =1(p*?) - C(p™P). (28)
THEFETFRBAR (28) XAERIE LR

223401-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 70, No. 22 (2021) 223401

BRI RIE TR (10) 2L KA PRI JE S /R BER
EARLETRE (22) 2GS HUE AN PR LA
N AMNINEE  KSEA AHEAE X #E A 2135 2
PP LR AR XYZ A ERE B 1Y) 5+ 2K B bl
sk T e A0 AR PR ) S ). A SO B e KA S o) =
1/v/2(01) + [10))/E AR ZS.

H A T FRIAEE T KSEA A E AR &
TR, B 1(a) 451 T & 7K Pk KSEA
FHEAE AN E] ¢ A8 A =482 8, B 1(b) &
T wt = 5AF AR B KSEA AH B AE A7 (ki
2O 1 ATRIE ), 24 KSEA A AR o B 3
i, SR PMBBEZIE K, 1Y KSEA A EAEH R
JERBIT. > 22 )5, RER & FRUMER RKME
MY ERAR R PRRAS . X2t T KSEA AHEAE IR
T RGO XFRPE, il RGEARA T, i
R RGN R TR YT DR R PR

5 -
1.0

4 ) 0.9
0.7

3 0.8
0.6
0.5
0.4
0.3

0

0 1 2 3 4 5
I,

0.9

wt
N}

,_.
Color map of quantum discord

(b)
0.8}

SN NI NN
Y
0.7t N
r\'[ |\'I
06 I

0.5

Quaantum discord

1
1
1
]
I
1
0.4} |
/
0.3 s

0.2
0

B 1 (a) 7R ErRE KSEA AT A A a] A9 i Ak A
(b) KSEA Ml B AE FHTE wt = 5B X F R P . HoAl
B8 J, =02, J,=0.5, J,=0.9, y=0.1, B, =0, b, =0,
D.,=02T=0

Fig. 1. (a) Dynamics of quantum discord with KSEA inter-
actions and time; (b) effect of KSEA interaction on
quantum discord atwt =5. The other parameters are
Jz=02, J,=0.5, J,=09, y=0.1, B, =0,b.=0, D, =
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Fig. 3. Effects of KSEA interactions on quantum discord in
a uniform magnetic field in Markovian environment. The
other parameters are J; = 0.2, J, =0.5, J, =0.9, v =3,
B.=2,0.=0,D,=02T=0.
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Fig. 4. (a) Dynamics of quantum discord with time ¢ and
temperature 7'; (b) effect of temperature 7° on quantum
discord atwt = 5. The other parameters are J, = 0.2, J, =
05, J. =09, v=01 B =1,b, =0 D, =02, =2.
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Effects of Kaplan-Shekhtman-Entin-Wohlman-Aharony
interaction on quantum discord of non-markovian
dynamics under different magnetic fields”
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Abstract

Since the discovery of symmetric helical interactions in the spin-orbit coupled single-band Hubbard model
by Moriya and Kaplan, Shekhtman, Entin, Aharony et al. have successfully used this non-negligible symmetric
helical exchange interaction to explain the weak ferromagnetism of La,CuQO,. By using the non-Markovian
quantum state diffusion method, the quantum discord of non-Markovian dynamics in the spin chain system that
has Kaplan —Shekhtman —Entin-Wohlman —Aharony interactions and Dzyaloshinskii-Moriya interactions is
studied. The effects of Kaplan-Shekhtman—Entin-Wohlman—Aharony interaction on the quantum discord under
different external magnetic fields at zero and finite temperatures are discussed. The results show that the
quantum discord in the system can be increased via the increasing of Kaplan—Shekhtman—Entin-Wohlman—
Aharony interaction in the case of zero or uniform magnetic field, while the case is opposite under the
nonuniform magnetic field. More importantly, the ideal discord state can be obtained by modulating the
uniform magnetic field and Kaplan—Shekhtman—Entin-Wohlman—Aharony interaction. Moreover, the Markovian

case and the effect of temperature on the quantum discord are also discussed, respectively.

Keywords: non-markovian quantum state diffusion method, quantum discord, magnetic field, Kaplan-

Shekhtman-entin-Wohlman-Aharony interaction
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