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Numerical analysis of the time development of decoherence using the Lindblad equation
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Abstract : In recent years , quantum technology has shown dramatic growth. However , The control of mitigation called decoherence

has become an issue for the growth of quantum technology. That’s why we use the Lindblad equation to examine the time

development of decoherence. We consider the improvement of coherence time by numerically simulating the solution of this

equation.

1. 13CIT

T, B v /REFa s Ea— SR EDE
THBRBEMICEREZ AE 0D, ZoE IR
WTRLFRDMT © 7o IR BB A R CE 52 e
— L MREEZHEFFT A Z ENEETHS, LovL,
BRERELEOMEERICE Y ZoRENR LD TLE
YT Ak — LR EMHINDEMOHIEN S 5725 &
FHIGOREIZ L > TREEE o TWVD, £Z2TC, Z
DT ab—L U ADRMENEZ Y I a2l —a X
DAET A2 Tak — L ADEROM EoEs
NTE S, AV Lindblad HERITBRE L&D
BTBHCRTH 5~ b2 7IRFEICHE 5 IRAE O FEE] 5 '
ZRLik 35 Z LA TE D, Lindblad HEEAIL, BRED
WEE 2T D RORAINEE KT HEEHA T
p©=3(; §
DRI RZ ED D,

2. Lindblad 5

Lindblad HEXIFNIN =T N2k d2=4% V%
JEOE LRI LD ROFHSOT= LT =03 kb T
WS I =X VRBOH TR INL HREATH 5,

) t+x()a, +y(t)oy, +2()o, (1)

E= —Hpl + L0 @)

ZZT HIFZRDOANAIN =T THY, [y ITROE

%34 Lindbladian & FRIEIL B FE2 =% U FEOFEF
I;E\“/C\‘&)éo

M

. 1

Lo =3 ) (2 FipFe — pFF —FeFip) 3)
ik

(FUIROEEFORIK L 2 5EE - Th D, 12400
I 2 WENLR R DT M=N"2-1=4-1=3 TH H[1], =D

Lindbladian |3EREIZ K 2 =R /LF—OWUTCHGRIZ K
STIREENELT Dy VTHEMNIINS,

AT alb—a EZOEMEICO)FIE R L
(h=0)Q)BEIEIGZ CHITEIQ)ERESH I Tl D 3 S>D5
EERAWTENENT ab—L U AT ED L H R
EHZDDEFRTELZL WL, SRHAVDI IV
=T 1, (HRIZEBW T,

b h
H:E 0z +50x “

ERTZENTE DIZT—ETHAEETH S, £z,
HERES |2 38\ THIMEIS D BRFIE

b h
H:EO'Z +EO'Z (5)

ERTENTES, £, h=a cos(w )% HAVTHIE
T 5, ZAH O Lindblad HFERA h=0 DGR E | h
IZOWT 2 RETEIREMLT 2 — L ADHEE N
W Lo TCED LI REEEZITLNEBLETE D,
3. BUEfEAT ORER

Lindbald HFRERDOK S OIILLTO L HIZEZ 5
a2l

X() = <0,> =Tl 0 (00] (©)
Y(0) = <0,> =T 0 (90,] ()
Z(0) = <0,> =T 0 (10,] (®)

(Figure 1) , (Figure 2) , (Figure 3) CIIAf 2 FIN L 7=
BB AFIINL TV e T2/ L=/ T7 7 Th
Do ZIMBIE ZOIISE AN 5 2 & TREERZIC
PRE) L T & | YOIIRIE 228 2 TIRE) L Tuyo 72, X()
H Y ERIL XD 2 4EE L T\ o7z, KIZ(Figure 4) ,
(Figure 5) ClIIMERES 2 FIN L 7= & BaG 2 FIn L T

1: HRERL - 550 - 88 20 HREL - #8 - 3

771



SM7 EFE

TRNEXEWE LT 7 ThD, 208 X1 X1,
R T & B FIN L 7o DR & S K- TIREYO
LINZHRNTN ZERNyIoTz, H OIEIE a 53/
S & X THUER R ORE RITT ) 2 EBEGH R & B <
—ET 5,
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0.7

z_sym
2z0_sym

0.6

0.5

zlt)

NN AL/

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5  z0.0
time(us)

Figure 1: Controlling Z-component decoherence with a

transverse magnetic field
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Figure 2: Controlling Y-component decoherence with a

transverse magnetic field
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Figure 3: Controlling X-component decoherence with a

transverse magnetic field
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x(t) longitudinal magnetic field
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Figure 4 : Controlling X-component decoherence with a

longitudinal magnetic field
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Figure 5: Controlling Y-component decoherence with a
longitudinal magnetic field
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