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PINH LUQNG PO RA(‘)I VA VIF;N TAI LUQONG TU
VOI TRANG TAHAI THEM HAI YA BOT MpT PHOTON
LEN HAI MODE KET HQP LE
Nguyén Thi Luwong Oanh*
Truwong Minh Drrc?
) . Tran Quang Dat’
TOM TAT
Trong bai bdo nay, ching t6i dinh lwong dé roi va vién tdai lrong tir cua trang
thai thém hai va bot m¢t photon lén hai mode két hop lé. Dé khdo sat tinh dan roi
cua trang thdi thém hai va bét mét photon 1én hai mode két hop 16, chiing t6i sir dung
tiéu chuan Hillery-Zubairy bdc cao va tiéu chudn Concurrence. Két qud day la mét
trang thai dan réi manh néu ta chon cdc tham sé thich hop. Sau dé, ching téi vién
tai lwong tir voi trang thai thém hai va bot mot photon lén hai mode két hop 16 va
théng qua d¢ trung thuce trung binh, ching t6i thdy rang qud trinh vién tdi la thanh
céng khi chon cde tham sé phit hop va dg trung thuee trung binh ciia qud trinh vién

tai nam trong khodng tir 0.5< Fp <1.

Tie khéa: Tiéu chudan dan roi Hillery — Zubairy bdc cao, tiéu chudn
Concurrence, qud trinh vién tdi lwong tit, dé trung thuee trung binh

1. Gigi thiéu

Tu hé thic bat dinh Heisenberg, phap quan trong dé tao ra mot trang thai
Glauber [1] va SudarShan [2] dua ra  phi ¢6 dién mdi do 1a thém va bot

trang thai két hgp|0(> vao nim 1963, photon vao mot trang thai vat ly. Cac
ddy Ia trang théi fuong @ng Voi thing trang thai phi c6 dién cé vai tro quan

giang luong tor nho nhit. Vao nim trong trong viéc mé ra nhing g dung

1991, Agarwal va Tara da d& xut ¥ mai trong ky thuat, cong ngh¢ thong tin

6ng Ve trang thai két hop thém photon [3] luong ta. Trang thai thém hai va bét

va cling da ching minh dugc day la mdt mot photon 1én hai mode ket hop le

trang théi phi cé dién. Mot phuong  CUOCVietnhusau:

), =N, ,@%+b)(|a),| B), -1 B).|2), ). (1)

voi N, 12 hé s6 chuan hoa
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N, ={4+5laf +|a| +2Re[a* 5+ Ba]+5| 5] +| B

(@)

—2Re[Sa B+ a2 + fra+ fa’? + 2] xexp(~|a - A )F %,

a'1a toan tir sinh ddi voi mode a, b 1a toan tir huy ddi véi mode b.

Tac gia Nguyén Vil Thuy [4] di
nghién ctru cac tinh chat phi co dién cua
trang thai thém hai va bt mot photon
1én hai mode két hop 1é. Qua trinh vién
tai lugng tir dbi véi ho céc trang thai két
hop SU(2) da dugc nghién ctru trong [5]
va két hop SU(2) thém hai photon da
duogc khao sat trong [6]. Tuy nhién, viéc
dinh luong d6 rdi va vién tai luong tir
véi trang thai thém hai va bot mot
photon 1én hai mode két hop ¢ van
chua dugc dé cap dén. Vi vay, trong bai
bao nay chung toi tién hanh dinh luong

d6 rdi va vién tai lwong tir véi trang thai

<a*mam6*“6“

thém hai va bot mot photon Ién hai
mode két hop lé.

2. Pinh lwong dd roéi caa trang
thai thém hai va bét mét photon 1én
hai mode két hop lé

2.1. Dinh lugng dj réi bang tiéu
chudn dan réi Hillery-Zubairy bdc cao

Bang cach Kiém tra phuong sai tich
cac toan tu sinh va huy trong cac mode
ma Hillery va Zubairy [7] dua ra mot
16p cac bat dang thirc ma trong d6 sy vi
pham cua chiing chi ra sy dan rdi trong
hé hai mode. DPiéu kién dan rdi bac cao
duogc cho bai bat dang thuc:
>< <ém5*”>2.

3)

Dé thuan tién cho khao sat chung ti dwa vao tham s6 dan rdi Ry duéi dang:

R, =(4"a'b""b" ) -

Mot trang thai bat ky dugc xem 1a
trang thai dan réi néu R, <0, nguoc
lai néu gid tri R, >0 thi trang thai do

khong dan roi vaR,, cang 4m thi muc

2

4)

5

d6 dan rdi cang tang. Do voi trang thai

thém hai va bét mot photon 1€n hai mode

kéthop Ié thi R, c6 dang nhu sau:
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#2028 o+ (" + 211
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2(1-1)

2 |

+H2(1-1) a""? ,B("z)) BrPaf + (@B + 21 gt
A(1-2)a" g12) 0 1 (@ D 4 21D g

+H(1-1)a "2 ' ) BPaPY 4 o B R g (P
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AP DAY 12 (1-1) 0D gD )P g

+(B " Pat 28D (1-1) fa D)o g
+(Ba" D + 2 V"D 41 (1-1) g P! a0

+4"a' P ﬂ(p“)] X exp(—|a i )}

AN (Wl +2(1+ 2)|af +(17 +31 + 2)]a” 57

+a "B BP + [aza*l +2loa”™ ™ +1(1 —l)a*('*z)]ﬂ(p”)
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<N, [ (el +2(1+2)]af +(12 +31 +2)la'

+[a*2a' +2la’a"™ +1(l —1)05('_2)Jﬂ*(p+l) +a"2p7p

+a' OB+ [|,6’|4 +2(1+2)|8] + (12 +31 + 2)]8 a®

+H BB + 25BN +1(1-D B | + BP0 P
+8'a""Va)— (a4 + 21+ 2)a” B4 + (1P +31+2) ' | 57
+Ha?p + 202" +1(1 - [ FD + gD B0

+' Ve +[ fPa"? +2(1+2) " + (17 +31 +2)a' o
+ pa' + 282" +1(1-Da"? |a" P + " Pa” B

+a'a” " B)yexp(-|a - A').

Pé thuan tién cho viéc khao sat

T
. 0<r <05, ¢, =2¢, va ¢, =—.
qua trinh dan roi, chung t6i chon cac b ¥a % b 2
thong sd a=r, exp(i(pa) , Két qua khao sat tinh dan rdi cua trang
B= r eXp(i(pb)Vé Khio sét  bidu thai thém h,al va bét mot pﬂhoton 1én
hai mode két hop Ié dugc thé hién qua
thac (5) theo bién do I va pha d 5
e (5) theo bien do f,va pha dao cac do thi hinh 1, hinh 2.

dong ¢, véi didu kién khao sat 1a

0.0/
(1
—0.5
(@)1
& -1.0 3) 1
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rp

Hinh 1: Khdo sdt si phu thugc cua tham sé Ru(2,2) vao bién dé két hop ry trong cdc
trueong hop ra=ry (duong (1)), ra=1,5ry(dwong (2)) va ra=2ry,(dwong (3))
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Hinh 2: Khdo sdt sw phu thugc cia tham s Ry(4,4) vao bién dg két hop 1y trong cdc
truong hop ra=ry (duwong (1)), ra=1,5ry(dwong (2)) va ra=2r,(dwong (3))

Tu cac dd thi trén, v6i cac tham sd
chon thich hop thi gid tri cua Ry ludn
ludén am, tuc la trang thai thém hai va
bot mot photon 1én hai mode két hop 1é
hoan toan dan rdi theo tiéu chuan
Hillery va Zubairy bac cao. Khi bién do
két hop r cang 16n thi Ry cang am, tic
1a kha ning dan rdi cang manh.

2.1. Pinh lwong dp réi bang tiéu
chuén Concurrence

Dé dinh luong do réi cho trang thai
thém hai va bot mot photon 1én hai mde
két hop ¢, ngoai tiéu chuan Hillery
Zubairy bic cao, ta con c6 thé sir dung
tiéu chuan Concurrence dé dinh lugng
do rbi.

Cho trang thai hai mode a va b

|l//>ab:N(’u|77>a|7>b+7/|é/>a|5>b’ (6)

trong d6 N 1a hé s6 chuan ho4, 1, ¥

la s phic,|7),.[¢),va [7),|0),1a

o _ 2ulelya-IrMa-[pf)

cac trang thai dd dwoc chuan hoéa cua
hai mode a va b. P6 ddng quy duoc

dinh nghia nhu sau:

)

il +of +2Reluop ]

trong d6 B =, (77|§>a va P, =, (0| 7/>b.

Trang théi|t//>ab 1a dan rdi néu C > 0 va cuc dai néu C = 1.

Trang thai thém hai va bét mot photon 1én hai mode két hop 1é c6 dang:
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V) =Noy @ +0)(|2), [ B), =1 B), ),

(8)
=N,,[@" +p)|),|B), —(A*z+a)lﬂ>a|a>b]-
bat |7 a:—(é+2+,8) a) va|&) = @%+a)|p 9)
[7) N @), va [£) \j_ 18)..
v6iNg, Ny 14 hé sb chuan héa cta |77>a va |§>a :
Ap dung diéu kién chuan hoa:
a(77|77>a:1:> Nl:|a|4+4|a|2+2+ﬁ’a2+ﬂ*a*2+|ﬂ|2, (10)

10

LE1€), =12 N, = | +4|[ +2+ap" +a' B +]af .

Tir (8) ta viét lai lai trang thai thém hai va bét mot photon 1én hai mode két hop lé:

) =Ny WN: 1), 1 B), + N [&), ), - (11)

Vay (11) ¢6 dang tuong tu (6), ta rat dugc 1 Z«/Nl,t) = ﬁfNZ .
Khi d6 d6 dong quy vai:

X * * * * *
P]_:a - _ 2 n2 4 2 2 2,
&), N (@°f +da' Braf’+fa”+fa+2), (12)

P2 b <a|’8>b :>|P2|2 :X*X:XX*:ei‘aiﬂ‘ :|X|2 (13)
Thay (12), (13) vao (7) ta duoc:

2NN \/[1—‘)f‘(a*2ﬁ2 vhd' Braft+ fa + fa+2)10-|xf)
C=

N, + N, = 2N, N, Re[ ol (a % +4a’ B+ af’ + fa + fa+2)]
J_ N; N,

(14)
Xét a, B thuc, ta viét lai C nhu sau:

2 NlNZ\/[l LN (B +5af + af’ + fa’ +2)°](1-x%)
C= 1'V2

= . (19)
N, + N, —2x*(a’ B +5af + aff* + pa’ +2)

Két qua khao sat tinh dan roi cia  1én hai mode két hop duoc cho boi do
trang thai thém hai va bot mdt photon thi sau:
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Hinh 4: Khdo sdt sw phu thugc cia tham sé M vao bién dé két hop ry trong cdc
truong hop ra=2ry (duwong (3)), ra=4ry(duwong (1)) va r,=6ry, (duong (2))

Két qua hinh 4 cho thdy tham sé C
nam trong khoang tir 0 dén 1 nén trang
thai thém hai va bét mot photon 1én hai
mode két hop 1¢ 1a trang thai dan réi.
Nhu vay, trang thai thém hai va bot
mot photon 1én hai mode két hop hoan
toan bi dan rdi theo diéu kién dan roi
Hillery - Zubairy bac cao va tiéu chuan
Concurrence khi ta chon cac diéu kién
thich hop.

3. Qua trinh vién tai lwgng tir voi
trang thai thém hai va bét mot
photon 1én hai mode két hop lé

Jof +Iﬁl

3.1. Khdo sdt qud trinh vién tdi
lwong tir Vi trang thdi thém hai va bot
mét photon Ién hai mode két hop |é

Trang thai thém hai va bot mot
photon 1én hai mode Kkét hop Ié 1a mot
trang thai dan rdi, do d6 ching t6i sir
dung trang thai nay lam ngudn réi dé
tién hanh vién tai mot trang thai két
hop. Trang thai thém hai va bt mot
photon 1én hai mode két hop Ié duoc
biéu dién theo trang thai Fock c6 dang:

|l//>ab = Navﬂ Y

(16)

x[x/<n+1>(n+2)|n+2,m>ab+v’5 nm-1),

—a/ m+1)(m+2)|m+2,n>ab

Theo mé hinh vién tai cia Agarwal
va Gabris, bén gdi thong tin 1a Jane va
bén nhan thong tin 1a Tom. Trang thai

thém hai va bt mdt photon 1én hai

_\/ﬂm’n _1>ab:|

mode két hop c¢6 hai mode ava b, trong
d6 mode a dugc dua t6i Jane va mode b
duoc dua téi Tom, trang thai dugc vién

tai 1a trang thai két hop |}/>c tuong ng
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vGi mode ¢ duoc dua vao Jane.Tai noi

guri thong tin, du tién Jane s& thuc hién

|l//>abc = N(Xﬁ eXp o

Tiép theo, Jane dung phép do Bell
t6 hop trén hai mode a va ¢ dé do thong

tin vé muc do dan roi gitra |}/>Cva
‘l/l>ab dua trén hai mode a va c. Phép

do nay hinh thanh nén mot trang thai 16i

viéc to hop trang thai |;/>cva‘1 ‘w}abtré

thanh mot trang thai ba mode c6 dang:

af +18] | & a'p"

n,m=0 \/ n!m!

(17)
x[ﬁl(n +1)(n+2)[n+2,m)_|7) +mnm-1) |r)
~Jm+D(m+2)|m+2.n),|y), ~n|mn-1) |7), |
phic hop, chinh 1a trang thai Bell.
Trang thai Bell dwoc biéu dién qua
trang thai Fock nhu sau:
2 &g
|B(X,P))_ =—=>.D.(2A)|k,k)_. (18)
\/;k:o

Khi phép do t6 hop hoan thanh,

trang thai ndy sup d6. Do Jane va Tom

2

|l//>B :ﬁ Naﬁ eXp| =

n

n,m=0

Jnt
Bay gid, bén Tom ton tai trang
thai tng véi mode b chua cac thong
tin vé mode c. Tom sé& thuc hién phép
dich chuyén D(g2A) dé xay dung lai

trang théi duoc vién tai ban dau |y) ,

= a' g « . 1
x> J%exp(Ay—Ay )exp(—§|y—2A|2j

cung chia s¢ trang thai roi nén Tom cé

trang thai sau:

2
of +1

2

(19)

Jm
N

Vi gla hé sé diéu khién ma Tom ding

{L(y_zA)“ﬂm}b+_(7_2A)"|m_1>b}.

dé hoan thién d6 trung thuc cia qua
trinh vién tai. Trang thai cubi cung thu

duoc trong qua trinh vién tai sé& 1a:
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2 n m
|l/j>out_ﬁNaﬁexp[ | | +|,3| Jn;c)m

n!
x exp(A*;/ - A;/*)exp(—%b/ — 2A|2j

x{%(;/—ZA)

n+2

D(g2A)|m),

?(7/ ZA) D(gZA)|m 1>
\/_(7/ 2A)" D(g 2A)|n),
A

—ﬁ(y —2A)" D(g2A)|n-1) 1.
(20)

Pén thoi diém nay, qua trinh vién t trinh vién tai. Qua trinh vién tai 1a thanh
da hoan thanh va dé danh gié mic do thanh ~ ©0NE NeU 0.5<Fay <1. Mat qud trinh
cong cua qua trinh vién tii ching ta phai vién tii duoc dénh gid 1a hoan hao néu
dya vao do trung thye trung binh F,, . dat duwoc F,, =1. Do trung thuc trung
binh trong qua trinh vién tai duoc xac

3.2. Dj trung thue trung binh F_, dinh 1
inh nhu sau:

Do trung thuc trung binh F_, duoc

ding dé xac dinh sy thanh cong cua qué

-

“d?A (21)

2 (V)

bé xac dinh F,, ta tinh:

2 . . 1
in<W|W>outﬁNaﬂexp{ la +|A] [ +|8] Jx exp(Ay - Ay )exp(—§|y—2A|2j

N (22)
oy nlm|

><exp[g(;f*A—yA*)]exp(—%V— ng|2]
x[(}/— 2A)n+2(7* - gZA*)m +m(y - 2A)n(7* - gZA*)m_1

n-1

—(y=2A)"*(r - 92A") =n(r-2A)"(y" - g2A") ]
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Thay (23) vao (22) ta thu dugc do trung thuc trung binh nhu sau:
2 4 2 2 2
w1 )| 47 A= 2N, | exp(~al* ~ ")

|
A oAl o @B
xexp( y=2A" ~[r—g2A )n,m,lz,p=0 nim!l!p!

*

x{(y—ZA)n+2(}/* —g2A)" (" —2A") (¥ - g2A)°

*

+p(r—2A)"% (" - g2A")" (" —2A7) (y - g2A)""
~(y-2A)"? ("~ g2A")" (" —2A")"" (y — g2A)
—1(y=2A)"*(y = 92A") (¥ —2A") (r —g2A) "
m(y —2A) (¥ —g2A )" (7 —2A7) T (y - g2A)°
+mp(y —2A)" (¥ - gZA*)m_l(y* - ZA*)I (y—g2A)""
—m(y —2A)" (¥ - g2A")" (" —2A") " (- g2A)
—ml(y —2A) (¥ —g2A")" (" —2A")" (y —g2A)"
~(y—2A)"? (3" —g2A") (4 —2A7) ¥ (- g2A)°
—p(r—2A)"(y" = g2A") (¥ —2A7) (y —g2A)""
+(y—28)" (" —g2A") (" —2A)" (7 - g2A)
H(y-28)""(y - g2~ (¥ -2K) (y-g2A)”
n(y-2A)"(y - g2K)" (" —2K) " (y - g2A)’ 23)
—np(y/—ZA)m(;/*—gZA*)H(;/*—2A*)|(7/—92A)p_l
m(y—2a)"(y -g2A°)" (" —2&)"" (7 - g2A)
mnl(y—2A)" (7 - g2A )" (y —28) (y-g2A) " d?A
Biéu thuc (19) cho biét do trung  khién do trung thuc trung binh. Chon
thuc trung binh duéi dang tong quat,  truong hop g = 0 va thuc hién cac budc
Vv6i g 1a hé s didu khién Tom dung dé  bién doi, ta thu dwoc biéu thic do trung
hoan thién do trung thyc cta qua trinh thuc trung binh c6 dang:

vién tai, nén ta c6 thé chon g dé diéu
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2
o= Nesl (o — 187 Yoo (1)

7w

« > CL G foxp(-|y - 2AT)

T p=0 nlml|lpl

{(y 2A)"2 (7 —2A) Ty
+p(r—2A) " (y" —2A ) y My Pt
—(r=2A)"F(y —2A7)"7

A (r—2A)"(y" —2A")

+m(y —2A)" (7 —2A7) Ty (x)"

+mp(y —2A)" (¥ —2A7) ()"

—m(y —2A) (" —2A7)"" 2 () (24)

—ml(y —2A)" (" —2A") ()"
~(r—2A)"* (¥ =2A) () P
—p(r—2A)"(y —2K) ()7
+(r =28 (' =2K)" () ¥
+H(y—2A)""(y =2~) ()
n(r=2A)"(7" ~2A") " (r

_np(y—ZA)m(;/* —2A*)I (

Thuc hién cac phép bién ddi ta thu dugc:
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=[N, o e -1 Jero( 1)
{ gm0
e rﬁm;ipi (m+1)(m+2)]

5[

e IIflmﬂm 7 I(m+1)(m+2)]
e = el
‘éé_' |"+'/r3mf!(”l*2 1;!( ) e |n+lﬁln€l:|+2 1)nl( 2k }
+Iiog{lalz'”£]mi;’!(”fp)!m17" o I”M(ﬁ ﬂl)”(lp')mly']

e BE() T el BB ()
+ZZ[ (n—11p! (n—DIp!
|

of" BB (r) (1)
n=0 m, p=1 nl(m_l)l(p_l)!
el () () ()
m=0n, p=1 (n 1)'m|(p 1)'
=&l B () ()
+;Z|:1 (n—Dimi(l —1)!
|a|n+l ﬂmﬂ*m( )m 1( )71
n=0 m,l=1 (n 1)|ml(| 1)'
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Pé thuan loi cho viéc khao sat,

V6i ‘,B‘z‘;/‘:k‘a‘, tir d6 do trung
ching ta s& khao sat |,B|V2‘1 |}/| theo |0{|

thuc trung binh duogc viét lai duéi dang:

F.=NZ2 exp(—|a|2 —2k? |a|2)
0 2n 2m+2
x{z [|a| (ki) p(n+2)(n+1)

PO n'm!p!
n+m m+n+2p
el KD s 2y m +1)]
n!m!p!
0 |a|n+l (k|a|)2m+n+l
+n’mZI:=0[ pepr (m+2)(m+1)
n+l n+2m-+|
el ke 6 4 o)+ 0]
nim!l!
. i i_|a|2n+2 (k|a|)2m+2pfl _|a|n+m+2 (k|a|)n+m+2pfl
nm=0 Pt | nim!(p-21)! niml(p-21)!
. i Z.o:_lalml (k|a|)n+2m+l+1 _|a|n+l (k|a|)n+2m+l+1
nm=0 1 | nim!(l —-1)! nim!(l —1)!
N 0 i |a|2|+2 (k|a|)2m+2p—l _|a|l+p+2 (k|a|)2m+|+p—l
e (m-1)!!p! (m-D)!!p!
+i i |a|n+| (k|a|)n+|+2p+l _|a|n+| (k|a|)n+|+2p+1
1020 11 (n=Dl!p! (n=Dl!p!
o o |a|2n (k|a|)2m+2p—2 0 o |a|n+m (k|a|)n+m+2p72
+ (26)
;mgl (m-Dini(p-1! §§1 mi(n-1)!(p-D!

0 © |a|n+l (k|a|)n+2m+l—2 0 |a|n+l (k|a|)n+2m+l—2
+m2=0nz,:=1 (n=21)ImI(l -1)! ;n;l ni(m-21)!(1 -1)! }

Chung t6i khao sat sy phu thuéc  vién tai luong tir vai ngudn rdi 1a trang

3 >

cia F,, vao bién do két hop | a| theo thai thém hai va bt mot photon 1én hai
v v -
. : 3 mode két hop. Két qua khao sat
bidu thirc (22) dé danh gid vé qué rinh  O0C KEt NOP- KEt qua khdo sit duge
thé hién trén hinh sau:
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Hinh 5: Sy phy thugc ciia dg trung thuc trung binh F,, vio bién dg kéthop || voi

a

cac gia tri kK=1.4 img voi duong (2); k=1.2 ving voi duong (3); k=1 ung voi duwong (1)

Tir dd thi hinh 5 cho ta thiy rang
két qua cua qua trinh vién tai 13 thanh
cong, gia tri cua do trung thuc trung
binh F,, nam trong khoang tir 0.5 dén 1.

4. Két luan

Trong bai bao nay, ching to1 st
dung tiéu chuan dan rbi Hillery-
Zubairy bac
Concurrence dé khao sat tinh dan rdi

cao va tiéu chuan
cua trang thai thém hai va bot mot
photon 1én hai mode két hop Ié va sir
dung trang thai nay lam ngudn rdi dé
thue hién vién tai luong tir. Két qua cho
théy: Thir nhét, trang thai thém hai va
bt mot photon 18n hai mode két hop 1é
la mot trang thai dan 16i theo tiéu chuin
Hillery-Zubairy bac cao va tiéu chuan
Concurrence. Khi xac dinh cc tham sd

trang thai phu hop thi trang thai nay la

Mot trang thai dan r6i hoan toan va co
thé sir dung chung nhu 13 mot ngudn tai
nguyén dan rbi dé vién tai luong tu.

Thtr hai, ching t6i da thuc hién qua
trinh vién tai luong tir mot trang thai két
hop voi nguon réi 14 trang thai thém hai
va bot mot photon 1én hai mode két hop
lé va danh gia su thanh cong cua qua
trinh vién tai thong qua do trung thuc
trung binh cia qua trinh vién tai. Két
qua cho thay qua trinh vién tai 1a thanh
cong, do trung thyc trung binh ctia qua
trinh  vién tai nam trong khoang
$0.5<F_{av}\leq 1$ voi trang thai co
bién do bé. Tuy nhién, do trung thuc
ctia qua trinh vién tai 1a chua 6n dinh va
phu thudc vao cac tham sb dwa vao, do
trung thuc trung binh tién gan dén 1 khi

chon cac gia tri tham sb Bl=r|=k|o|-
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STUDYING THE DEGREE OF ENTANGLEMENT AND QUANTUM
TELEPORTATION WITH DOUBLE-PHOTON ADDED AND SINGLE-
PHOTON SUBTRACTED TWO-MODE ODD COHERENT STATE

ABSTRACT

In the paper, we consider the degree of entanglement in the double-photon added
and single-photon subtracted two-mode odd coherent state. By applying the higher-
order Hillery-Zubairy entangled criterion and Concurrence condition, we concluded
that the double-photon added and single-photon subtracted two-mode odd coherent
states is absolutely entangled state. Then this state is used as an entangled resource
for the quantum teleportation of a coherent state. From the results of the average
fidelity, we show that teleportation process is successful when the fidelity reaches the
value of 0.5< F,, <1.

Keywords: Hillery-Zubairy entangled criterion, Concurrence condition,
eleportation process, the average fidelity
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