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Abstract

Nitrogen-vacancy center, consisting of a nearest-
neighbor pair of a nitrogen atom, which substitutes
for a carbon atom, and a lattice vacancy, is a point
defect in diamond. This system is one of the most
important candidates for implementing quantum
information processing. In this paper, the applica-
tion of such a system in the process of quantum
estimation is investigated. In particular, the esti-
mation of the initial phase, which can encode sig-
nificant information, is examined precisely. In
addition, we study the effect of the entanglement
between the system and its environment as well as
the fidelity of the evolved state to the initial one,
on the accuracy of the phase estimation
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1. Cavity Quantum Electrodynamics (Cavity QED)
2. Nitrogen Vacancy Centre (NVC)
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5. Symmetric Logarithmic Derivative (SLD)
6. Von Neumann Entropy

7. Bennett

8. Purification
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1. Quantum Fisher Information (QFI)

2. Fisher Information

3. Positive Operator Valued Measurement (POVM)
4. Classical Cramér-Rao Inequality
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1. Fidelity
2. Plasmonic Waveguide
3. Born-Markovian Approximation



Bl ol (S j2h Lo 5 odds >l b (glal 58 )3 0l IS 5B a5l S 55T ol | gwows 0 38 (I3 o>

1 _
Li=— [0p: + o7 — 0], (13)
Hi= & =20 0xpy — 0xPi/4 ) » &
Tr(%

det(p) =0 51 .awea P, = Tr(p?&)
oA )8 o L glite (o) gutie Sles i3 lo b
y s oole {12) sl JolSs cdls g (4) dolee o
oey9lise (o58lsS pid oMbl (gl
A1(6) Az(0)
Fo(6) = — ot — 14
O =~ one moae Y
22y OMes dbaly (g Yok cde @ oS

:Mlm)gi
A;(0) = e~ (4cosh(l},t) —
8§cos(9)sinh(1“12t)),
Ax(0) = (6)
= e (3 + cosh(2;,t)
— 2&cos(26)sinh(I7,1)?),

A3(0) = (6) = cosh(l1,0) —
2¢cos(0)sinh([7;,t) 5

AL(0) = et — cosh([3,t) +
2&cos(0)sinh (7, t).

Sly 3 1) by Glgiie (7) aaly 5l oslazul L

@ [OAD| oyl b & conip(t) S uyle

3y9] Cawd
F(0) = e T'(B;(0) + B,(6) —
B@), )
:"j BN LY
31(9) =

cos(2g;,t) (262cos(26)(2&%cos(26) —
1-68%),
B,(8) = cosh(I;,t)(1 + 2&2
+ 2&%c0s(20)) ,
B5(6) = sinh(I7,t) cos(6).

1) cos(2g4,t) + cosh(li,t) +
2¢ sin(0) sin(2g,,t) —
2¢ cos(0) sinh(ﬁzt)),
* 1 _ .
p01’10 = P10,01 = Ee Ft(l(za -
1) sin(2g4,t) — sinh([7,t) —
2i¢ sin(0) cos(2g,,t) +
2& cos(0) cosh(l7,t)) 4
P10,10 = 1 = Poo,00 ~ Poror: )
9Pmnm'n’ = (mnlp(t)lm’n') ol s
Ay Grge dlie (il 2.6 = (a(l - a)

A3l Sy5 N B s & @S o0

gl 518 (cogiilsS 3,912
Jsaeee ey (8ly lade 25l e sl o Lo Bam
ol alpel el el e Bl b g
ol

Sl odlizal 1, 0 adgl 56 (a5 syl 8 il 52
Ol oS e 518 Cou )90 e 0ATRR ) CungsS 9
So b b1l oy S b bawg Wlge adg) b
55 s gl oogtlys” o > (o B toles]
sl o dyglp 1 sl g oMbl (gls g ot
el (25 4y 5 5yl 0Bl dx (ol Cuenl

g2 dalgd 5 JSb 4 (JBe Slos pun lo Gloles

p(t) =
Poo,00 0 0 0
0 Po101 Poiio O (12)
0 P1001 Pio10 O '
0 0 0 0

Y g3 sl ool (12) sl )3 o] o o polic oS
S Sol Gygo 4 sl 25 b oy

D codle daly opl & g p = Biq i
Ole b cpl o ] e xex> sy LS
@) e 9 ablo )lite o) Guie Slas
e
Guie gl Sles L; a5 ob Ll L = @, L;
JB b daly 5l &5 cwlpp il gl o)S
49] conl apsloxo

1. Phase Gate
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