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Abstract-Two- photon supercoherent states are the eigenstates of square of the supersymmetric annihilation operator. In this paper,
we investigate the entanglement of two classes of these states. To this end, orthogonal and normalized bosonic bases are introduced
and supercoherent states would be transformed to the two-qubit ones with the use of them. It is observed that two-photon
supercoherent states are entangled and their entanglement depends on the coherency parameter unlike the one-photon supercoherent
states. The entanglement behavior of these two classes of states are different for large values of the coherency parameter. However,
the maximum of fluctuation of entanglement occurs for both of these two classes in small values of coherency parameter.

Keywords: Entanglement, Two photon supercoherent states

AR
b (g yiws B WWW.OPSIIN Cole j0 a5 col jlael glls 5,50 0 allie o0


http://www.opsi.ir/article-1-1806-en.html

[ Downloaded from www.opsi.ir on 2025-12-16 ]

Oyl Sg9d (5558 5 (cwdigs (S ed 3l 5 ) Seigisd 5 Sel Guil S razmiyg Conn
WAV Goge V-4 ‘Ql)'il Gl ol oRails

SP P N weded pl gLl

loe)l iy ogien slacdl> 8L sla g, 5l (S
Slos Sl ol Sae SO Cdl oy leie
Jae pomb 5l S al) Gedkele cdloodyg (gogl
5l oS e ks slas s (A v,,)) &S e
oS (605l Nloe « Ssme® g (Sgje O plp slalad
0 Ry g O ygod )l pl Soales [Silug A28l

v)-

: [9] S gl

. (ka K
X )
ka® kja

2y Sy o)litepl glads o L ddle s aS

: [f—a] W W uu).:u
) . 1
A=a.|f+|b.f*=[a J R3)

5 Syat ol s Shee g &y T T o a8

38 sl les cospa Iy o5 Iy omimen 5 9592

Wd (S9j 9 (Seer® slalady;

ol olesa (F dkl) A dbcdlolg

D] wgbon (Brme 25 O g0ty S99 Lugen
|Z,m, )=z |Z.m,§), + 2,|Z,m§), . 7. 1, €0

1 (7 |zms))=|z\ms))
2 ‘z,m,sj>

1Z,m, j), =[|Z'm’sj> J

0
s;=(j+1)(1-9,

J (m-1),j

|2,m. J)

D)

),‘z’,m,sj>=é"‘z,m,sj>

mn+j
‘-*Jl} ] 1- = i ‘Y‘ :da)‘
|z,m, j) nZ:(;—(mm_j)!|mn+j> (%) iy, o

slad Siplaazg b, ogd oo iyl Sgje sl s

Yo

dodio

208 n Glapiers 1 (S G Saelen [ Silugs
o Sabe Sl wides bl cuwl S5
72y e Cuodl b jlw 95 egulsS oy
sz o505l 5 i BT slo Shae 5 Sgtlsle (s 35250
Sopl > 5l Glesls RUDPS R Ll S iple
gl ol M olg b (Gsjer 5ol 5 i 3T sla Sloe
gl [\@=4a", 8" =4 ) wed e Rle
-0 Sewddy (6950L Slae cpl loslainl b aST iwgden
20 V] el o S53g8 diz wsden slacdl> 1) ol
ol « (M=2) Sgigdss wgder > pl> >
59 Stipan b Jole el (ol a5 055 o0 00l
ol ol [V] diies Jsare usdod slocdls o
Sleogas g wad e olis 1) (Sopid 5 sladss il
o lagl ol Jdo 4 el cpl (S 8
Ll [¥] (sog5lsS (6 ) K30, 5 [¥] (sogilyS lbols)|
ol Sl 3 Coenl

a5 o)l pl Scalbos Klogh pinens sl 500 S0
s el Soim 5 Soed sl Slag 5l S e
Soe S Aohy Gl 4 |y pugden pl ol
Sl SFLS Glapeass 05 i S)lE Rl ol
Aoyl 5l aS Conl ool Slgitiun g ol slacdl>
o)Ll (S5ded e pl Slaldl (Bime 4 Ol
lacdls cpl (Saubipn,s dallae 4 lie ol ,o 5,8
Slocdle pgo i o sk ol 4 mjlonis
a1y ol pl Siales Slag (S5398 iz (ugien
SRS pee MR 0 S e ey Jlezl O)se
4 50 Bl e 5 008 adlle |y el ol (Sa

S, olais! (6,5 axs

b (g yiws B WWW.OPSIIN Cole j0 a5 col jlael glls 5,50 0 allie o0


http://www.opsi.ir/article-1-1806-en.html

[ Downloaded from www.opsi.ir on 2025-12-16 ]

Ol SH5598 5 )9L8 5 (swdien ST el 5 (Ll Seisisd 9 Sel RS ety S
VPV o V1 gl ol ol s ol

el F =8| et +4cosh|z[* o o a5

Jolro 5l oolaiwl b (F) (wgses pl cJl> g;%ﬁw-‘b)o
5l el ayle (F)

C = 2|, cosh|z]" NS[ W

M=2,j=1 0 ,blte ogied pl cdl> aline 5 by
RV [P VNS SR Yy

QY]

2 [9--2) 5z (2 +1-2) (1 --2)

Z.=N |
(7))
‘Né‘z =(4\)(1\25inh\2\2 +4‘;(2‘Zsinh \2‘2 +4‘;{2‘2 ‘2‘2 ol )1

i s welete gloasly iy poi L b Gl (Faeion
(V) k) alie

elien Comday 5 50
C = 2|, JGsinh|zf N[ 00

el G=8Jzf e +asinh|zf i s e

orgtenpl slacdl Salsees (V) S e
> 1=K PR L |Z>2,1 9 |Z>2,o PR

w2lo0)S ey Xp 5 ewsten il

(all)

6Lab s M gyeme oylite ] Kinlen ,Silugs & koo
5o sladpy ol UK Ladp; ,o a8 cul dwlaie
Hobe ol =0, M=1 o oo & ol

siies A" Slee ool (F)

¥ P 90 e pl Ll Suuinen o

a5l ool Costy lacdle Sasip s Al (olyy

5 s 99 LAl Sl (el oS oo ooliil 38l
\WAB> =a‘oA,oB>+b‘oA,1B>

+c‘1A,OB>+d‘1A,1B> )

(V] 5wl o jle 83l Al
C(V/AB)EZ|ad ~bc| ®
Lulg, 5l eolaiwl b casl M=2,j=0 a5 b o

Cwsdds gy Oygotr 1) (Seiedg wgden pl cdl> (V)

029) (50

*)
2y, | B2) Bl )

22)+-2)

|N§’|2 = [4|;(1|2 cosh|z|” + 4|z, cosh|z” ~ 4| z,|"|7| e—\z\zj

-1

5 seliie glaal, [A] gz o (bg, 5l eolaial LSS

mst S |y py Seeeyd g Feie slalady; iy

S

0), =———(|2)+|-2))

Al (o s BB WWWLOPSLIT ol )3 oS canl jliel sl (5550 55 allio o


http://www.opsi.ir/article-1-1806-en.html

[ Downloaded from www.opsi.ir on 2025-12-16 ]

Olrl Sis8 (655l 5 (cwtigee S el 5 ()l Seisied 5 Sl (ST ey s S
VYRV ot V1 el s o oSl

slcls) m=ladls o Sades,s oS50 J

w85 13 wyp 90 [A] @z e ;0 &S ((wgoen

References

[1] M C. Celeita, E. D.Bautista and D. J.
Fernandez,” Multiphoton supercoherent states,”
arXiv:1804.08543, 2018.

[2] V. Buzzek, 1. Jex and T. Quang, “K-Photon
coherent states,” J. Mod. Optics. Vol. 37, pp. 159-
163, 1990.

[3] C. H. Bennett, P.W. Shor, J. A. Smolin and A.
V. Thapliyal, “entanglement-assisted classical
capacity of noisy quantum channels,” Phys. Rev.
Lett. Vol. 83, pp. 3081-3084, 1999.

[4] C. H. Bennett, G. Brassard and N. D. Mermin,
“Quantum cryptography without Bells theorem,”
Phys. Rev. Lett. Vol. 68, pp. 557-559, 1992.

[5] C. Aragone and F. Zypman, “Supercoherent
states,” J. Phys. A: Math. Gen Vol. 19, pp. 2267-
2279, 1986.

[6] M. Kornbluth and F. Zypman, “Uncertainties
of coherent states for a  generalized

supersymmetric annihilation operator,” J. Math.
Phys. Vol. 54, pp. 012101-1-13, 2013.

[7] S. Hill and W. K. Wootters, “Entanglement of a
pair of quantum bits,” Phys. Rev. Lett. Vol. 78, pp.
5022-5025, 1997.

[8] A. Motamedinasab, D. Afshar and M.
Jafarpour; “Entanglement and non-classical
properties of generalized supercoherent states,”
Opik. Vol. 157, pp. 1166-1176 2018.

Yoy

()

- S

m=2j=0 @l g, =125

L Ssdes  egdenyl ol Sadiers gl

m=2,j=1

mells  Sautipnys ciaidiny (V) UK 5l 45 g8 ylan
6L°J-:-"|)L.?. 9 o == 9 ot 6‘)“5 ;5_‘>95 sz
> Sabe,e Jld, 0SS o Joo C=05
@ emgten el Gl b el cpl (Saes s

A8 o0 JoC =0 s 095 dieS Caons

plm plg Sl ohy (S9igd wizr wgsen pl slacdl>
Sleogazr gl ol ol vune gogl Sl
P s gy Wi ol e s SedS
SaR,0 g o3yl Cawows |, A2 ooy som=2

S on 0dalive .pols 18 axllas 0,90 |y o] Sous
29 Sl dily (pwgden bl 4 (SaSee)s o5
oS gyl S8, (S pwsden ol
2 SHEepye (L g0 2 0 izres el K0S,

ilge 1 5l s SzgS wgien (sla il

b (g yiws B WWW.OPSIIN Cole j0 a5 col jlael glls 5,50 0 allie o0


http://www.opsi.ir/article-1-1806-en.html
http://www.tcpdf.org

