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Abstract: For open quantum systems described by the Lindblad master equation under given dissipations, this paper
achieves the stabilization of the target equilibrium state by designing the system Hamiltonians. Via the coherence vector
framework, the original matrix system model is transformed into a vector linear system and their stability equivalence is
proved. By guaranteeing the stability of the vectorized linear model and letting its unique equilibrium state equal the desired
target state, a frame for the design of the system Hamiltonian is obtained. In particular, this paper discusses the value range
of the elements of the system Hamiltonian under these two conditions and points out that the system Hamiltonian can be
obtained from their intersection set. Numerical simulation experiments on a two level system verify the effectiveness of the

proposed Hamiltonian stabilization scheme.
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2 ] @33R (Problem description)
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AR MR, PRSI In) B[R] () BE B T DLR SRR
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22 RGHEA KR E 4 (Vectorization of system
model)
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(ViVaon)) = 0.
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3 FEL R (Main results)

AT, HoT RGu6)HIFRE T, AR B TS
Bffe e e BRI R G (D) Fe e 4, e
TS B Aa e A IE R G &l E. 7 — 1 &
SRR TFE B p = 0, AFRp N RG] —
T ERPEER. iLE, = {p: p = 0P ARG
BES. MAZULH, X TR R R, BHEE &R
SIS LS. B, X T EFEBIR R S(Lp(p)
= 0), A9 FE N RS E 5 RGE X 5
RS, BiEs = {p: [H, p] = O}; X T — A4l FE L
RAMH=0),HFETHEATUSHp=DV)p=
—%[v, V, o], B bk 2 4 1 e s B 4 2 £y = {p
[V, p] = 0}.

T =R RR, Wsoe 5 R (1) — M aZSHHE
X7 T B4 51 ) . AR L] L AR R s(t) — s
B, p(t) — po. B, RGL(DIIFREEA EL T LERR
NEs={s0: Asg +c=0}. XFE, N T HEERF(1)
PR, i LA E e B R WL RSGs = As+ ¢
[rfsEE.

EIE 1 Y HICHIERE AR AR RR AR LA
SEERES, RGUOMTFAEME— [Pl &s, = —A e, H
2P SR AR e 1.

WE AR A KR AE AR AR B A S S,
det(A) 0, VAR AR, Sy=st+Ae, Ms=
y — A te. fRAA(6)1F

d

Tl Ale)=Aly—A"'e) +c,

R
y = Ay. (14)

HIE TR, RGO AR T — R Ty MIFF IR
YRS B THFEATY, Fiby = 02 R5(6)HIME—
PHTAS. E BB AN HHERE, I 2 HAUCEREREA
[ AR RFEAR B AT T ST, y = OJ2dnfase m). &
hits, s, = —A e R ARGUOKIME— T Z, JEH &
BEASE R, iEEE.

HEIL 1 4 HAOUUHERE AR SRR AT 6
SEERI, RGE(1) BATME— TS

N?-1 N?-1 1
Ps = Y. SskOk T TN20N2 = ) Sq0% + 1,
k=1 k=1 N
I HaZ S R #nLAs g 1.

HE BRI 15, RGDI TS p, R 55
M AR 5] B A7 Ok, R4 AR et 3% 2K 5 1, po (AL
1 AR GEs SR H LR AU TV ikaE. BRIk, AT e
BN H AV B R SEILR GO TR — s SRR

FEAL. SEFRTh, FERUR T — Bt R G AR I B SR
PUE, SRR M= E 2R AR, HE T ARG
TR E B, BUR B FE AU 72 A1,
BRI, W] DURE 28 e e — 1 5 BB DV TR 1 H AR
Bpsp. HIILIT RIS H TR H .
FERTRI2HIFEET, 1L sop AR T H AR pop HIAH
FRE. MPEEHL, s, = —A e = s, WA

Assp = —c. 5)

HT RGN ETEHOSAEREATR, KikH
DA A (15) PR R AR A7 A A AR 20, 06 5 FE
(15 REME

(In>-1 ® 85p)Vee(A) = —c, (16)

Horp: Ina & N? — 1B BALRE; @378 KroneckerfH,
Vee (A) RRKHERE AFATH B R 51 R & iR
BERSEAIE, 7T DA BB T R 5.

EI2 KTV (AWML T REAN)H R
AEFM R (Ineo1 ® 8p)(In2o1 ® 8y)Te=¢, H
H M FROREERE M [ Penrose-Moore) S

EIB3 AR TVe(A)MLMETTFRAN6)H I,
M| Fdfgn LS N

Vee(A)=—(In221® SED)+C + [I(szl)f" -

(In221 ® SSTD)+(IN271 & SSTD)]Y’
/E:EF‘I(NLU’A‘XE%(NQ — 1) MrfzbE, Y e RN’-1,

AR VS AR S RGNS & H % v R, AR 4
EFR1-3, 4 T wih i % s H DU SEEL R4 T H
FRAS psp IR EAL, N ANZCAF L2015 I A2 -

1) 5/ AJEHurwitzFE [,

2) KT Ve (A) LT FEAL16)E fifE, B & F2

X AR 25 A42), T e 2R I R B AR R e A
HH SEBR R Se I FERUR A1 H b kg A2 N EE
], DRIEAE BeTh 2R G R e 2 il B A SO e 22 Ak
ST TAAR, RE S E e H 2A ek, Hb T
FERUR V750 R SO ANE e, wT DL SEAE R,
AT DU R R DR e DAFR 21 o A AR e I
IRRBT 251 BRI, A T ARIESR A 1) RRAT, &% Sfr &R
gl L et EAT S det (A — A) = ORI1HE, FFAil
F 55 Wike e AR A 2 — N R TR % E H % u R
AL AN U SRS 1 B AR LR A S U Y —
2 WAA ML PR 2R AR R RN R4
S TR I — N UEE R HRAh, A T
MNRF VLT Hin SN AR PUETE R, 456
A2 AR AR E X, B o3RRG R S U R
(13573 — AN HUE G L X R, RG0S %W E 5 G R X
PR AN B Y 6] (1) 28 SR B A B T T U () R G0
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REZHGH, bk e R % 2 SO 7
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HESE. 249 18 ] S O A SR AT, 1277 L) B BT
SEE A 15 RGP HIRiA R, FHERT%
(AR B AR I A R st K ) RGO 5 R 4
SR MU A, I 4 PR AT H AT 1 5
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BT EHTR RN OO T RGP
HAERSH(0) A1), ELMURE|0) WIS, |1) R . 1
Yt 55 FUEE M AR B RS HORE R, B = 1, &

FERUE TN
01
Vi=[0){1] = [0 O],

BRI ATy

hy by
H p—

Hrfthg = hl.
TS RG B AA M P AT H TR R 4%
1D S ME— P72 p IR

) WEIFA Ao L.
StFPIRES ARG, How, = onjn. ok = j+2x

(t—1), Hoy = \21. w1t = o, A
1
aje = —=(7) ¢ + [£) (),

V2
o1 = z‘é(—uw + 16D,
1 j

Ujg:W(g1!k><k!—jlj+1><j+1\),
Ep

1 fro] i fo-1] 1 fon
=l TR 1o T2 1ol

2) SRAGHATHE P I H i A2 FOARAF.
¥ REMAEH S = As + T, ARYE G
2R ARTA R e FGA R, AT LSRR AN
-1 ha + hs —ihy +ihg

1
A= —hy — hs —5 hi— hy
1
ihy —ihs hy — hy —3
MiEcH
1
V2
c=10
0

HIAEIS 11, 2 HACHERE AR A HARFIEAR AR AT 4

SIS, R EAME— P E, BT RS
RENZEL, R SCRFEAR (SR LU R . Sk, 1 557
ke HIHE KR E R G R ME, BT BN T RER
fiR, R FHARRAE 5 2 A i R BT A 47 51 2ok ) 52
RERaEE.

¥ RGRVEETTIE det(M — A) = 0 B ag\P+
a1 A2 4 as )\ + az = 0 [RIFRAETE, B

)
¥+ 207 + [(hy — hy)? + 4hohs + Z}AJF

1
(h1 — ha)? + 2hshs + 1- 0,
Horr:

ag =1, a1 = 2,

5
ay = (hy — hy)? + 4hohs + T

1
as = (hy — h4)2 + 2hohs + 1

AR 57 WA I 13 R R E 78 o0 b Bk A fap >
0, ay >O, asg >0, as >0, 102 — Apds > 0. ’fﬁ)\
SRAFRIRE H 25 T03R N30 2 AR AN

5

(hy — hy)? + 4hyhs + 1>0
1

(hy — hy)? + 2hyhs + 1>0 (17)
9

(hy — hy)? + 6hohs + 10

3) VIS ps ST HAR TS pop, SRAFH .
Jites = As + cfPHEAN
sg=—A"le= (Ss1 Ss2 Ssg)T;
R

3
Ps = Z SO + 1404 =
k=1

3 1
Z Ssk Ok + —I =
k=1 2
A(hy—hy)?+4hohs+1 —2ihy+4h, hy—4hshy
2ihg+4h,ho—4hohy 4hohs
4(hy—hy)?+8hyhg+1

(18)

H UG AT L, 445 H bR P8 pap B, 2 ps = pop,
RIVRISR T 7 B R G
4 BUE A5 E (Numerical simulations)

AT, BRI P P RE TR T R G T A
15 BLSEI6, CABG R BT (B 5 VA k. e dh
5 B RS RGHRERE TSN R, R4
Ny 2l B LA SCHL RGeSt T B AR ST 2 i s,
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- 21h3 + 4h1h3 - 4h3h4 == 07
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Ahohs = 0.

T RRAH IAARANE—, JEEGH 2 SF i — A an
hy =0,
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he =1,

I

b

B S B, X B HORIE T 2A7) L, B pep /& &
GLE S, B, s MRS

o5 osi
Po=1 o5 05"
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AT S A A Bl 2 203 P LA 2 s o] DA
RGURERAWEE] T HARTHES.
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Fig. 1 The evolution curve of the transfer probability
tr(ppsp) of the two-level quantum system with

the dissipation operator V3
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Fig. 2 The evolution curves of the populations of the two-level

quantum system with the dissipation operator V7
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Fig. 3 The evolution curve of the transfer probability of the
two-level quantum system with the dissipation

operator V;
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Fig. 4 The evolution curves of the populations of the two-level

quantum system with the dissipation operator V;

5 25 (Conclusions)

EFXFFERLC R0 I T Lindblad %! 3 5 FE A A N
Re IR T R G8, A SCHEFT 1 Jdach i 2 & R s v
SELFR G0 HAR-TAT A RS S A ) /L Gl IR R R G
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FECHE PR 2 R AR B A 1 S, R ME—
FPT A, Haz Pl e o fe e 1. @il /K580
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ANAZ . SEBRAR, M RGUEAY TR FFE BT A AR, dn et
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