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Improving quantum parameter estimation by partial measu

rements in quantum information splitting

XIE Yan-Qing , YAN Kai, HUANG Yu-Meng , HAO Xiang
(Jiangsu key Laboratory of micro and Nano Heat Fluid Flow Technology and Energy Application,
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Abstract: We realize the quantum information splitting with respect to phase parameter through the
quantum channel with multi-partite entangled states in the condition of the environmental noise. The
protocol of quantum information splitting is that the information encoded in quantum parameters from a
sender can be recovered at any one of many receivers by means of measurements. It is found that a gener-
al partial measurement can help to enhance the quantum Fisher information under the influence of ampli-
tude-damping noise. In the Markovian case, the values of quantum Fisher information are decreased
monotonically. In the non-Markovian case,there exists the oscillation of quantum Fisher information.
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Fig.1 The schematic diagram of quantum network-

transmission in the amplitude damping noise
The initial states for the systems O and A are controlled by Al-
ice. Bl, B2 represent the receivers of Bobs. The Werner-like
state | WNTLA) is set up between Alice and Bobs. Bobs take
the partial measurements and their reversals to suppress quan-
tum decoherence. Then, After Alice sends the results of Bell
measurements to Bob, the quantum information splitting will be
realized by the local unitary operations U+ and rotating operators
R. Here, PM denotes partial measurement. BF represents the
bit-flip operation. DC labels the decoherence channel in the am-
plitude damping noise.

4 HESH

fBCBEE A P A7 Sy S 7 A 2 5 (8) ot 3k 11
BRI BELJE » B AT P Jm 00 e B 30t 48 A W LAY
MR A AR . 58, BRI B2 23 B3 45 H
BHAT — W R WIS B R T M,



788 Wl X FROA XA FiRO % 54 %
oM |, FEAR YR MR W 7 S T, PR A AT — k¥l QFIL
AR & M, e ™ (M, oM ],) (M,,')". 43t Bell % p o (I=psin' (13)
ot

IS FRATT AT LAAS Y — A a2

oo :% [cos® (0/2) »
G+%msin<e>ev 10 (W, | +
2
sin®(9/2) |0,)<0, | ] (1)
WAk, G=0—r) |W )W, | +r(1—p,) | 0,)¢0, |,
Q=cos’ (§/2) » G+sin*(6/2),]0,) =100).

e AR R G e L E A UL, H
£ BL(EE B2) I 58 WM R e 45/ R, FRATE T LAAE
Bl (8, B2) 15 24 & S 500 w5 B i A
Pou (@) =

1 —rsin(@e # |W,)(O, | +

(1 —r)cos* 9 1 1 —rsinfe *

2 2

@ %«/ﬁsinﬂe’“ sin’ %Jrrcos2 %(1 —Dw)
12>
Her, Q =1—rp,cos’ (0/2) kA —1b R % WHE
BAEBIARBME (p,, =0, MBS & F
RIS R —5. @il &7 Fisher [ B &K
R TE AKX Q. BIBRXTSHER ¢ W

Yoo 100 0

(a)

WERTE & 715 B 0 207 A ARl &
I 2 A AE R U BELJE e 7% S 0 L TS R0 6 T 5
BAGE o M QF1 K F,, = (1 —r)sin®0. R #5245
(13), 4 38 % p,—1 B, QFT A ARG B8 |
b B, F, > Fi — (1 —sin 0

(1 —rcos® —)*?

2
TEIE T o 3R b Sy 552 W 4 L B 2 JR 35 0 6 1)
FRASTE. it — 2 Al 4, M 2 0 <1 —rp,,cos’
0/2) <1 B, F, >F,. BV PIRE R HE =
AR T 4% B, AT — A s FRATT AT LA
BREEA S AR A2) — A QFT 572
2 (13)—&.

TE D RBER IR T, 8 2 (a) 26 W Bl 25 18 1k 1)
B] A5 Ak, QFT 52 07 18 5 sl b 4. 1k B i) 2 35 4
Bal th A B P, = [o. | = Trpo ) fliik. Al
1] e B A R AR R il Ze L s 2 (). FRATT AT
PLEIL QFT A8 fkiadh 5 P, ARAHAL. X Ui B 24 5%
etk Xt i 75 B R K. Y p, B KA,
QFT {E Al 24 BT 4 =y . 3k ¢ B J) 3000 & 5y S5 ) 47
I 28 Xt 15 B 40 2R & B AR .

AEX S HAR

0.8F

0.61

0.41

0.2}

0 50 100
Yot

(b

B2 LEAMAXKEPHIMNENETFAEEHATG YA
(a) QFT B v Ak i 18] LA B 0 5 358 3 (9 3 1 23384k, M0 0 = 0.5pi A = 1,y = 0. 125 (b) FIWEMAL% [o. JM0 30 12381k,

Fig. 2 The effects of the partial measurements on the transmission efficiency of quantum parameter in the Mark-

ovian environment.

(a) The dynamical evolution of QFI as a function of the strength of partial measurement and evolution time; (b) The dynamical e-

volution of spin polarization [ ¢. ]. Here, § = 0.5pi. A = 1,7, = 0. 1A.
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non-Markovian environment

The effects of the partial measurement on the transmission efficiency of quantum parameter in the

(a) The dynamical evolution of QFT as a function of the strength of partial measurement and evolution time. (b) The dy-

namical evolution of spin polarization [¢. ]. Here, § = 0.5pi. A = 1.7, = 0. 1A.
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