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e R AR B BEOR A A DLBERE B, i AN 52 i 4 T
Fisher {5 Bk AR 5 /R B B R A .

3.3 JES/RFIKMEVXAIEEE

P, HEA D T RKE T RE S
P BB A BAE IR, % R Ge Y sh - nl
DU R 2MER A 3207 12 7] el

Z n(loipt)a; — p(t)], (23)

KHE ) () (0=1,2,3) KN T 0 ZW R, o
(i =1,2,3) F/REH 4 MM ANFERE. B S, BEPL X
3 T AR R A7 e YR T AR TR 1) — AR AR
RIEER T IEAHA R mOE B AR o, (03) LLAb,
RIFHEHZE T 0, (01) Moy (02) FIFZIH.

S, £ (23) WTLAE R IR RN
B

Bip(t) = pi()oip(0)o; (24)
=0
Al

KH, o0 =1, pi(t) >0u&2 ) = 1. R
M, 7Et = OB, f Do = T 155 po(0 )— 1U&pi( ) =
0(i=1,23). FHh, 75“%% (24) FITRE (25) RS

Hop, (1) RN () Z A TR
polt) = § 1 Aa(0) + Xalt) + Xs(0)],
prlt) = 710+ X0 = dalt) = Ao(0)]
palt) = 5 (1 2a(t) = M(®) = Xs(0)],
palt) = [+ () = dalt) = M(0)], (26)
sop

I(t) = /0 ~i(r)dr (i =1,2,3).

LEEE], J7E (25) 487 T FEAL Z 1E 3 1 F e
HIREFE L 3z SR, I8 A4 2R GE B WIS s £ A
WML BT, XAF, RGeS IR X 1
I A Z BT ZAS AT 2R
1 1+as (ay — iag)e?

p(0) T2 ( (a1 +iag) e 1—as > - (@)
FEJT AR (25) FrosBEHER T, REEIEE R %0t
A ARG AR

_1 L onm+ro) az  w(t)
p(t) 51+ 3¢ < W) —as )
(28)
Hrpw(t) = e725Wel[e21(Ng,; — je22(May).
R 82 (7) S8 (8), WA AL 2500
[T Fisher {7 LA T k001 T
F(p(0)) = e HO+M0]2 4 4N +0]43
(29)

dF (p(9))
dt

i — e EAR AT, AXER R X (1) =
RTINSV W

Y(t) = 74674[5@)”2@)%3@)]{ A1 2 [y, (1)

s ()] + €0 [0 () + 73 (O]} (30)

PN BENL 2 i E 3 X B 2 ANEE s O, HAR IR
RIS A A W 2R R, B R RSk
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FEIX AR B IR AR AR Th e SR BHER S5 F B Bl
— B HIRBER S B b e, Wk
ARG 8 5R AE SRBER Y. XA IR Y BERL L 1
J# i, Chruscinski A1 Wudarski” iff 58 g, &F
I8 B 5 TR B 18 T M 1) E R B R A R AN 5 4

LMY, Jiang 1 Luol®® ifF 5% Wow, JeF a7 100 .

0 18 DA B RS 1) AT 43P 1) R R IR G A S AN
MY Song 5 RO ST N, BT F Fisher
TR | A AN R Y B R R SRR AN
SERSF Y. He 55 WO WF5E o, BT 55 AR
AHAPE R R | SR A AT A3 DA R B Y
IRPER B R ASE M. P, X B J
SRR R BT T Fisher {5 8 A9 DR B 41
MITFE (30) 55453, T 5F Fisher {5 B H/R
PR X (1) < OSEM T HAL 2 (£) + 73 (1) >0
Flyr () + 3 (1) = 0. B, 1% IRBR I S I B
T R ) B KB IR A (2 HAY () +
Y2(t) 20, 1(t) +3(t) =0, 7a(t) +73(t) >0), &
TSR B AT A3 M B B R B R AR (B HAY
Yi(t) =20, 72(t) 20, v3(t) = 0) EATERFN.
ST B AL R A A B R B R B ) H R R
AT R, X R R - R O
pi(t) =0;(1 —po(t))(i=1,2,3), H a1 =as=a,
as =1—2a(a€l0,1/2]). P4, FHFET Fisher 17
S S IR B R A 2 (1) + 3 (1) = 0L B (1) +
s (t) = ORERITL N

via) 21, a€]0,1/2], (31)

Hop, 5 X v(e) =2(1 — a)po(t) + 2. SCHR [40] 45
T PRI AR AR B0 T A T 08 e A SR 64 7T 3
PERI SRR A&

min{p(a),v(a)} 21, a€l0,1/2], (32)

min{p(a),v(a)} 21, a€l0,1/3],

min {p(a), Q()} =1, a€[1/3,1/2],  (33)
Horr, 2 3 pla) = dapo(t) +2(1 — 20) fll Q(a) =
2po(t)ar (1 — ) +2(1 — a)?. —FORUL, TFE (31)—
(33) Fr7s B SR BER A AR Y, (B Ak
ZH o T WA AMRREL. 2 150 TR IRATY
AR T IR IR B A XA ) B9 o fELA IR B R 2 PR Y
RO

1P AT R T E AT Fisher 6 FEAY 5
IRBER ARG © 24 STk [26] Hhas .

® 1 JLARATRYAE SRR B XA o fE R
LIRBER AT LA
Table 1. Comparisons of the Markovian conditions

for some popular non-Markovian measures under dif-

ferent o .
A o {8 a=1/4 a=1/3 a=2/5
BB ME  po(t)=1/3 po(t)>1/4 po(t)=0.583

PEEEES po(t)=1/3 po(t)=1/4 po(t)>0.375
BFHEMFER po(t) >0.261 po(t) >1/4 po(t) >0.258
%?;Elgg Po(t)=1/3 po(t)>1/4 po(t) >0.328

T Fisherff 8 po(t)=1/3 po(t)>1/4 po(t)=0.167

MR 1AMER H 3 A HNGER: 1) Hiks
o= 1/31F, FeAf v 1) F AR T R BE e B 8 X6 1 1
W RBE R AR AR 2) Mkt o = 1/40F,
bR T AR B A LA PO bl S R AR B X
N7 8 B R R A At A R AR [R5 A A
Fb, ST AR B A SRR R S R —
o 3) Mk dE o = 2/5 0, X H AR SRR R B B
XF I I B JRBHR AR S8 ANl 1, HLAS Al R
HHIH, 3T 8T Fisher {5 B X W ) 2R BR R 4
PEE 28 RS, 55T Fisher {58 HFEAHLL,
T 5T Fisher {5 B4R 1Y 5 /8BRS At 2 o
] S AMBEE R, BARE T Fisher (55
TR AR T R T AR R, J
TR XM AR, HYkPE o =2/50F, T &ETF
Fisher {5 8 X% B 1 B IR BE R 25 po (t) = 0.167 [A]
I R XS R T B A 0L A TR 1)
s R AT B AR 5 i ELAR R S8 (0 py (8) =
p2(t) =a(l—po(t)) Ty (t) =2 (t). ik, ¥F
F RN L 1F 38 38 25 AR SRR B 45 ) SR
BERAMHE RSN 5 IE N SEEE VM.

MR R, XA R P BERL £ 1F W AR A
T 5T Fisher {5 B SR BHR &M, Wy (t) +
v3 () = 0 Flly1 (8) 43 (¢) = 0, [AFRATZ AT TAE R
HR T L VO TR 4 B SRR e AR
AHE) . XTSRS/~ 5 e F Fisher(s B AR TR
A L VOB T2 A R R DT I R ? Sl i
BT R B NE ISR L IE 8 iE S R R
i O P 0 R 7 e DB TR TR | A 57 S8
it Fisher {5 BAMA IS5 T RS T+
L EEOHE TR J7, B F(p(9)) = CE (p(9)), H

L Cu(p) =D |pi R A I LT LSRR T4 19,
i#]
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HER], M TR RS, £ RNWSELE
SR AATE— DRI R PO SR, X BT 21
2, XA KA ARE HXT RER R G218 W,
X 24 RG AL, LR R fE24E R G
A FESEULAL BT, vTREAS A EAEXT f
TUH SEUE B, R RS R A — 1 EEX AT
HZHUE B IFEAER AT b, T SBE & —1
FRERTEOL. WP B —FE, ik (1) = 12(t) =0
I, BEHL 2 E 8 AR SRR S 1 A AR
V3 T N R A5 . oAb, il R R A TR ANKE &
B — PR IR AR SRR R, BT IR K AR
)RR (eternal non-Markovian process®l,
LA 3 T Y IR B R 1 (1) = 2 (1) = 1/2,
3 (t) = —tanh ¢/2) ANREF £ ¥ Fisher {5 5 i kK H
AEHAR HRBE R BB LA K IEE A (1) +
3 (t) =2 (t) + 3 (t) = (1 — tanht)/2 > 0, X FE F
By (1) B/ TE HI, LR —2aF R
JE AR ARNT H 50 4 1E 2 R BAT JE 3 M A
o AL IR G AR B 2-RE IS0 ) B S BiR
Z—. B2 0y e e | g g8 T E A
it Fisher {7 B 45 H0A 25010 R BRME: B9 28
A UL =S SR R B IR 5 s Dl 18 Y A R 4G
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IRA]RAEARL, I Ff T — 05T, (ARATA A E R
X BN PR BB 2R G 20 D7 B e il 1 1 AR
RURRL Y. 8K, T+ Fisher {7 B RYIEH /R
PERERWAH A SRR, —REVHE
WRAH BT Fisher {5 8, IBAIZR G5 A
TAEFR, 5 BRARSTE R G 5 IR Z R WrtE A 7
e, WK, - Fisher {5 QA GE R WAEAE S
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FEHOEEAF B0 b D /R BE R SR B IR B R AU Y 1
EHRREL A LA I A 254, SR, EATER L
ANEIE, UNBENL X 1 GE A 25 H R 58 2 1
IRBER AR BRBHR A, X g ATRrEeEE
Ly IR R A PR 1 1) A P 8 P 7

4 # #

RSO FERANTHRPIRER RS, B R T

i1 Fisher {7 B HYAE S/RBIR Rt REME N
LSS OUHE B RGNS R RSSO, R
M, 38 3k = SR ) RE R I AR B T X —A
AEE R TERZRIT I AR G BAE B 2R BRI
FH—F5 R G SRR B AR SR B
Tr AAEAE BRSO R SR E R AR H A
. —J7 i R 20 R G52 FISNREL
Wi AT 2500 RS H SR T4, J—J7ii, B
WRRAR RS8R GE AR SR B AL
TS T RGERI A # K, Al T SR A
P B2, ASCHEER5EE TR T Fisher {7 8K
LRUIBA D ENEIEER | VIS N3 OV V4SS RN S T =
TEIF T ZR GE A 1A B IR B RALHI A 5T A —E /Y
HUETR B RO AR SCE R Z A, A BRI
T RGP AR SR B R R K A B BEBLAR AV —
Ay E A BERT. 8 R, TR T RGP AR SRR
ot RRBEACHRIE FH M ZR GE U 1) R 119 15 B A 2 2
I 18] B 233 [l R oA figp e (41, o s 2 1A R 77
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Abstract

In recent years, quantifying non-Markovian effect in open quantum system has become an important
subject in the quantum decoherence control field. In this paper, a non-Markovian measure independent of the
initial state of open system is proposed, thereby extending non-Markovian measure based on quantum Fisher
information from the case where the initial state of the system is a pure state to the case where the initial state
of the system is an arbitrary mixed state. As its application, the non-Markovian process is quantified by
quantum Fisher information about a two-level system undergoing the three well-known dissipative channels, i.e.
amplitude dissipative channel, phase damping channel, and random unitary channel. The results show that the
conditions of non-Markovian processes in the three dissipative channels are independent of the selection of the
initial state of the system by means of the quantum Fisher information of a phase parameter. Further, for
amplitude dissipation channel and phase damping channel, the conditions for the non-Markovian processes to
occur are equivalent to those given by trace distance, divisibility, quantum mutual information, quantum
Fisher-information matrix, et al. As expected, for the case of amplitude dissipation channel, the corresponding
results can reduce to the one in other paper (Lu X M, Wang X G, Sun C P 2010 Phys. Rev. A 82 042103) by
selecting the initial state of the system as an optimal pure state. However, for random unitary channel, the
conditions of non-Markovian process are not equivalent to those for other measures. In addition, we also obtain
an interesting relationship between quantum Fisher information and quantum coherence of the open system in
the three dissipative channels, namely the square of quantum [; coherence for the evolved state of system is
exactly equal to the quantum Fisher information of the phase parameter. In a word, the obtained results not
only improve the application scope of using the quantum Fisher information to detect non-Markovian effects in

open systems, but also further highlight its important role in quantum information processing.
Keywords: open systems, quantum Fisher information, non-Markovian measure
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