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Quantification and manipulation of quantum non-Markovianity

SONG Hong-ting'
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Abstract: The research of quantum non-Markovianity has rapidly developed and many important theoretical and ex-
perimental progresses have been made. In this work, we will mainly introduce two criteria to detect and quantify quantum
non-Markovianity from the perspective of quantum mutual information and Fisher information matrix, respectively, and
illustrate their basic features through two typical examples. The relationship between them and other approaches is eluci-
dated, and a hierarchial aspect of quantum non-Markovianity is revealed. Furthermore, we adopt quantum control method
to manipulate this quantum feather, and effectively modify the quantum Markovian dynamics to non-Markovian process.
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1 5|5 (Introduction)
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BPRREA, P R T SRR R S AR Y
IRBI R 80 SCUA LB 7 AR S R BER R (1
A JFHERRE, AR — D IFICE E.  py4h
FEEE N 5 FE T AT 4y vENO 3 B BT Fisher {5
BUZEN RO RECRENT AR B R
PR FE AR EARRMEE, R T2 E TR
IRBFRAFIE R 2 AR, TX L B AN [F] H AN
,m\[IS—ZO]‘

N T AR FI R E T B R BB,
RSO A5 T8 7 A5 B 58 1 Fisher 5 B
BARSRBERE R, HEE A BRI TR E
115 A ERZ B R5C 2. IR R A T A
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B AR SR BRI AL B A B 2 B B I
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2 8T IEL KB KE & (Quantifications of
quantum non-Markovianity)

Z RN AR ) IV S R 5 IR AT A B
REERAE AT T LS X 0P (AR R TS
e, BT A B SRR VE T, &1 SRR R
AR IRBEREE M IH Gt — R ZE AR,

Y, R 2 BT BT AR SRR E AT 5T
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o, AR R BT SRR R R S BT IEY
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2.1 ETETEERERIED/RFRER(Quantum
non-Markovianity via mutual information)
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22 F:T-EFFisher(d BAEMMAED /REERE &
(Quantum non-Markovianity via Fisher infor-
mation matrix)
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UﬁAﬁmeul%zwg[ s)ds > 0.

IHERE R RGWIEEIRE po = (b* 2) a,d € R,
beC, Ha+d =1, fFEtIZIHEAIRE N

_ ( a  bf()
pt—At(p0>_<b*f(t) d>,

$rin 7 (6) =expl=2 || 7()ds]. HERGMGAMRLE
EH AR 6) = \2(\00) 1)), FT4

= (4@ 1)|8)(9] = 5

BTHERAN
I(pi") =2+ log, +

L-f@), 1-f()
2 10g2 2 )
HARZ AL A
1+ f(t)

) = =20 0) oz, TR x (1),

BRI, KR4 82,1355 A 7, AL A =
[ Ay, > 0} HMI-T Ff24 LU A 0t > 044
Ry (t) > 0. —BFF LRI 2 £ > 0, B (1)

1+ f(t)
2

< 0, Mid FE R IMI-3F 5 I, AN B JE S R BER
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(t) = expl2 f () = 3 (s))ds]
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1

alt) SMi(e) := T ity
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R A SR, BT DE H: o e [0, 1/3]1,
BLP-1 [G 55 i %FI-%EE ZHEAEMI-E K Ya

€ (1/3,1/2] i, 3% 3 A 4] %€ 45 ik A [H], H BLP(a) <
FI(a) < Ml (o), gl 2 3 BLP- 15 [t B R FI- 1
FRAE, M2 & E M- 5 IRAE.

PRIk, 7 045, BLP- 55 PG 2 a5 ), FI-5 K
MR Z, MIp-5 KR89, SE R EREMWHA—E
X HABB &, 7 ERAREOLRAR T
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0.8 MI() FIHSCHR (251 9773, T LKA T 78, 15
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4 o1 o 0
000 o1 02 0313 04 05 t 00 f&) —V1I-r@ |’
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K1 U T SR BERAE PR LR HEM
Fig. 1 Comparison of different criteria on quantum 10 0 0
Markovianity
U, = U,U~" = 01 0 0 ’
= e . o 0 0 h(s,t) g(s;)
3 ETIES/RBERRHE R A4 (Manipulation 00 g(s,t) h(s,t
of quantum non-Markovianity) .

R O BRI E H R s, KERNE
F: TP T KRG RIFEH], 1 Q0 shaRAREe3Y | i
A ] 135380 | s At o] 139430 Sy v gk 0 T R BB AR
K. W9 3R B R FH &4 i vk, AT DASE B &
BT R B ORE. IS & RAEL E N A
FILEHRETSEZM AR, GUTEFHARRSIN
SRR EM BT & T S RBHRE I DA b
UESER] DME R — Mg e &7 5508, H TS E T
A AN B IR A SRS AR A I 1 A
B, F-3RA R TR 7 1RSI S R
PR, 3T R b B 0L,

St — 1 B RG0S (1) = A, (p5(0)),
A LU 5INGBY RS E MYIRIRES pB(0), 2214 78
ARG LI LB, 1DAU, FRAEHGH R ag (U p%(0)
®pE(0)U]) = Ai(p3(0)) = p5(¢). BB BLEY 7 &
GBI TN ZI0 < s < ¢, HmEEHERV, K5
SINTAIRAEXT RGP . i A2 v B
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P (t) = re(U,p°(0) @ p*(0)U]) = p°(1);
TEsIZZ 5, RERER

po(t) =
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U A PR 55 (1)K 5 K 2 B ) SR G 1S (1)
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A — 4RI, SCHR 241807 7 —FhSE36 AT AT Y
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4 %5 (Conclusions)

A FEIFE T BT AR SRR R R S5
EOtA, HEEANN TR TR T BE R 5 % TFisher3
JERELIE A P2 PR AR S AR R AR 0 3R E o DU,
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