[ Downloaded from www.opsi.ir on 2025-11-11 ]

_uu

Ol Sigish (5)9lid 5 (gidipn (uilASS et 9 Sidgish g Sl i) AS (rragen 9 Can
’ B e e \;;\'A.J.): olXKisls
WA o2V F-1 Y

23" Iranian Conference on Optics and Photonics and 9™ Conference on Photonics Engineering and Technology UT‘{;/;AZ},

[+ LT

numw‘u

J
YR L

Tarbiat Modares University, Tehran, Iran Tarbiat Modares

University

January 31- February 2, 2017

reded Sl S g goue Sl S e (o0glgS JSIN 30 S &b oy y
syolas Lch-CgL»T).& Lo podle (s u5B dasrs

)‘)-*-w ‘)‘).....; (-2 olKisls “SJ)J oS sl

ol sglie (l 4 ma3lo o0 (S pud (gied LIl Sy g olgds goue Ll SO (e (0aileS JSINT oy p 4 Al (] 3 — ouS
Ayl cdldy (Ll )0 0,5 pdled pwyp 1) (29,5 Clo SS9 @il 9 03,5 Huii—glo gaw I 3,3 (63953 w93 (lgie a1y <> 9o
0310 (S (g (2955 (o 4T Wb (0 (LS S 0 g eedlgS ST 4 oud AB Ll (S 5 (wged LIl 90 sl |y oud

Investigation of Wigner function in quantum interference between a number
state and a nonlinear coherent state

Mohammad Ghaedi, Gholamreza Honarasa, and Alireza Keshavarz

Department of Physics, Shiraz University of Technology, Shiraz

Abstract- In this paper quantum interference between an arbitrary number state and a nonlinear coherent state is investigated. For
this purpose, these two states as the two input modes are injected into a Mach-Zehnder interferometer and Wigner function of the
output state is studied. Finally, the presented formalism is applied to two known nonlinear coherent states. The results show that
output field has non-classical property.

Keywords: Quantum interference, Wigner function, Nonlinear coherent states

AR

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://www.opsi.ir/article-1-1220-fa.html

[ Downloaded from www.opsi.ir on 2025-11-11 ]

VYA poge VEY

BS,

BS,
. /
I b;

|Bo: F)

lm)

sbadle g gove slacdl b jaiFle mw J5Ias 5l sles ) S
1§29)5 Qe 4 (Sl (mgden

9 LOagn sl SaSly il 85 ki o b
slade blize gladials G pj Ly, ¢ 56 o> 4l
¢l mw Bl (B 9ai) 9959 9 (Bt 9af) =95

IVIaT o comoas 55

ai(as;fi)=-B"as + A B,

* * Q)
Bi(as;Bi)=Aas +B B¢

il o Cawd 4y pjalaly 51 B A Gl o e

A =iexpli(¢/2)]Icos(g/2) .

B = iexp[i(¢/2)]sin(¢/2)

oy &b -y

o5l Sl Sy (osn sl SB e S &
Jbo 3 0k sl sln @bl ol (Sl Gl S
59 b oo e Al as Bixe K9 Lawgs VAYY
A Sy9e Olee b Sl (339r (SedS 18 (e 4 S0

|

Sas 2l oy Gleie 4 o 8 wgaen ol
Shea ol 0 a) af(n) asl JSo s ©ogb
Py Sy @(w‘ n=a’a )| (5:.:[3 f(n) 9 &P 609glj

175 0] wed oo iy

|Bo. f)=Ng, fz:\/—[f(n)]| [n) )
s s Ny _&ﬂ{f J s
o oLty o

clle iSys o el [F)]I=F(n) F(N—1)..F(Q1) 5

\Y.

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

doudio —)

Obls)l mealie oy ol 5l (o eelsS U
e Jyal 5l (o g (oegtlsS Slalne 5 (segtlsS
Jols 5l Dewl ognlys Sl ay b 0 5250,
Oliee (955 LAz sl dndo 5l S5 (lgie @y sagiilsS
ol glaanlp o e Gladien o Slines
JHlas 5l el slacdl oSt 0gd oo colaiul
oogded Al g soue bl M Cdl> G segilsS
eoslsS S5 IY] el a3 8 15 ) g asdllas 500
3 egred o S 53edSS gove b S
eo5lsS S ok adlae [¥]os wyp YooY Lo
oged > Sy s olssds eisd goue Ll Sy

L] as plonil 2ol ) S § SSLSS! Lawgs

sl o jlulin] vgaes sl slpmes 51 S
5 S5 by o5 ol ol a3 f Gegien
O et alaz 5l iloats 8 yme [#] 650k g [0] L2l Sen
P 9deR (_thb;’;Jl} 9 (&S Lgl.a:(;Jl} Oy ‘5405:."55 J;]..\_,
Sl 5 goae glacdle o (oogilsS 5 0 2505

102310050 sy 2 B egied

oslsS J5145 -

s S gl 4 (MZD) 057k e SIS
WBbos (79,7 93 9 99,9 90 hlo a5 2l (yeu Jglue
$lr 2o ARy &b e 9 mnS (o0 B,
> S g|M) olgsds ygigs goue Ll Sy aS Sl
Cowddy |y el (5355 Slsie | fo, f) (as é (ogaan
9 Juld a5 le w3l o) JSE Billas o 5l 0
Rl il gl ol al> G g anl g SIS 5y
Lo/ Blogi, SO ,ob 98 Sl ve 90 oo
oS Dglitte sl Job b yrme 90 Slal jo 5 oS 5 S0,
P g oo a3 S Gl e 5B Sl als S O jge
Lopgs 0010 SBlogiy skl boazme s g0
3925 wbf sdp (Sl e g0 g oad plesl K0S

] e WWW.LOPSILIT osg ;0 4098 (po yiwd 40 byl &y allae


http://www.opsi.ir/article-1-1220-fa.html

[ Downloaded from www.opsi.ir on 2025-11-11 ]

1YA0 Cpags V1Y

4-D)™ 2 [2-p,[
Wout(a¢:Bt)=——— - ) M d
71'

* * 2
me(4‘—B ap +A ﬁf‘ )
= (—B5) < (Bo)"
%nz(:) KIF (K)!f (n)!
x(-2(Aat +Bpy )"

@)
k—n * * 2
x LK (4‘A a; +B ﬂf‘ )

S

Wy (@f)@f e x5y &b

Wout(as; Bf) 3,5
W, (1) = [d®BWour(ar: Br). (0
GbP=0cdl> 6l 5 (Vo) doles ;0 () NS> L

JJ—“;" Cewddy iy IS4 8¢ e J“i’9
W, (a,)= 3exp[(—2\af )
LSS EANCA

ko no K (K) ! (n)!
x (-2(Ad; ) x L (@A, )

W oy p ¥

> SO o B 50 505 mb oy 0 4 S (] o
o b blie s esaan <l g goue
020 p e - Jg Jewily 5 Hgeglgm (gt
e O3 gy lawg py egdes sl
[‘\]M

n(n-1)

2
|0, 2) pg _N(q|z| )ZZ z"|n) \Y)

. . 2\
el el 0<g<1y blxig <o N(QfZ") 72 a5
ol fpg(M =" & ot bl ol o 8

AR

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

N expligy)) s pd gas
[#] Bl oo Cawons

25 Syseds | fo, )=

Wig,.1)(B) ZEX(N,BO,f)Z Xe><I0[—2|ﬁ|2]

—55)* (Bo)" * k—n
sz,f(k), T2 )
LK (418

Sl 3 S0 @ |m> ©oue Al piSg b oren

1f]

2(-1)™ exp[-2e]’]
T

W) (@) = Ln@e®)  ©

el Y Gllom iz Lp(@e]®) o o a8

Lokl cusip o W, (B) 3 W, (a) 555 &b (539
Wl @Sl js pp 9 o1 699y sl
cl b jblie mw 3o 609y x5y @b sies

yfioe cows 4y abaly 51 ® Py (695

Win (@i 8) =W,,, (@)W, () )

Sygo 4 (5995 xSy &b 5 (>9,5 s &b  abad
D9 0 0018 3

Wout (@15 B ) =Win(ai(at; Bt )i Bi(as; Bs)) V)

5 695 »Sug @b (0) 5 (F) Laulg, 51 eolanwl b oyl
So g o A S By i El me Bl 2y
8,5 Sl 0 (69959 e 4 gl wgaes Sl

i oo Casoay s Ll 5l 0gd e

Ly (@)

A=D™ o, 12 05
Win (ai;ﬂi)=%e 2es| -2/
T

NS B (BY)"
Nt é; argorfmr

x (287" LK @B

] e WWW.LOPSILIT osg ;0 4098 (po yiwd 40 byl &y allae


http://www.opsi.ir/article-1-1220-fa.html

[ Downloaded from www.opsi.ir on 2025-11-11 ]

VYA poge VEY

5 e Al Sy o cestlsS U515 S1 45 Eel s
ek o 1) (F)=1) o bl Lugaan el 5,
pled j0 09d (oo ¥ Ji*:’ﬁ“sﬁ-""'lﬂ-‘”oir‘i’.s &b
raed Al S agtlsS JEIG 50 cnlpln ] ot bl

WalS 5,5 oo @=0 Gl & s> go0e cdb> G g s ,ué
S50, b saglyS wlblsl jo ol 5l Glgse g o3 (sagtlsS
2,5 eolaul segislsS

Ne =2(f =0) woss b 8f o (255 Ky &b FUSS
oogen Lo glparp =Q+IP cwp =0 L M=2,
CF(n) =10 st

&=y

[1] A. Ourjoumtsev, M-C. Dheur, T. Avignon and L. Jacubwies,
“Two-photon quantum interference for an undergraduate lab”, Eur.
J. Phys., Vol. 36, pp. 065034-065040, 2015.

[2] A. Windehager , M. Suda, C. Pacher, C. Peev, A. Poppe,
“Quantum interference between a single-photon Fock state and a
coherent state”, Opt. Commun., VVol. 284, pp., 1907-1912, 2011.
[3] A. I. Lvovsky, S. Babichev, “Synthesis and tomographic
characterization of the displaced Fock state of light”, Phys. Rev. A,
Vol. 66, pp. 011801, 2002

[4] X.-X. Xu, F. Jia, L.-Y. Hu, Z.-L. Duan, Q. Guo and S.-J. Ma,
“Quantum interference between an arbitrary-photon Fock state and
a coherent state”, J. Mod. Opt., Vol. 59, pp. 1624-1633, 2012.

[5] R. L. de Matos Filho and W. Vogel, “Nonlinear coherent
states”, Phys. Rev. A, Vol. 54, pp. 4560-4563, 1996.

[6] V. I. Manko, G. Marmo, E. C. G Sudarshan and F. Zaccaria,
“f-oscillators and nonlinear coherent states”, Phys. Scr., Vol. 55,
pp. 528-541, 1997.

[7] M. Ernst, The Principles of Physical Optics; Dover: New York,
2003.

[8] E. Wigner, “On the Quantum correction for thermodinamic
equilibrium”, Phys. Rev., Vol. 40, pp. 749-759, 1932.

[9] K. A. Penson, A. I. Solomon, "New generalized coherent
States", J. Maths. Phys. Vol. 40, pp. 2354, 1999.

[10] J. P. Antoine, J- P. Gaazeau, J. R. Klauder, P. Monceau, K. A.
Penson., J. Math. Phys. Vol. 42, pp. 2349, 2001.

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

Ne=2(f =0) ©o95 b f oo (295 2Ky &b YIS
g s gl =QHIP sy p=0 6L M=2;,
“O30gl g (ygmty

[V Jowsl o5 @ )poa - Jisgy Jomily Gl

e, =n(n+v) QD)

S| pr(n):vn+v

Ne =2(d =0) osys b Af e (255 K5 &b FUSS
- Jeily slpaf =QHIP cwsp p=0 6L M=2,

S
T o R P - PN UL PN LI BT (Y SOV
A S g m=2 L gooe Wb S as S8y 07l
“Opel bt g Sl g
Jetily b bl pugien <l 5 VS )3 Gaeslg
Oy e B 4 639)9 Olye 4 (7 S5 0 b=y
sonlive 45 jshilen sl oid oshy Sli wisd e
ool (shie pSo5 @b LU (B 50 S5 93,8 59 05800
50 ol il (SIS e gy lase s o plis &S

] e WWW.LOPSILIT osg ;0 4098 (po yiwd 40 byl &y allae


http://www.opsi.ir/article-1-1220-fa.html
http://www.tcpdf.org

