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THONG TIN BAI BAO TOM TAT
Qué trinh X Iy: Trong bai béo nay, chiing tdi nghién ciu cac tinh chat phi ¢o dién
Ngay nhdn bai: 14/10/2025 cua trang thai chong chat hai mode két hop SU (1, 1), do la tinh
Ngay nhdn ban chinh siza: 01/12/2025 chat nén tdng hai mode, tinh chit nén hiéu hai mode, tinh chat
Ngay nhdn dang: 02/12/2025 phan két chim hai mode va tinh chat dan roi. Két qua khao sat
Ngay xuat ban: 20/02/2026 cho thay trang thai chong chat hai mode két hop SU (1, 1) thé hién
tinh chat nén tong hai mode, tinh chét phan két cham hai mode va
Tir khoa: tinh dan rdi nhung khong thé hién tinh chat nén hiéu hai mode.
Nén téng hai mode; Mtc d6 thé hién céc tinh chét phi c6 dién manh yéu cua trang thai
Nén higu hai mode; phu thudc vao viéc diéu chinh cac tham sé phu hop. Nhu vy,
Tinh dan roi; , , trang thai chong chat hai mode két hop SU (1, 1) 1a mét trang thai
Trang thai chong chat hai mode kethop  phj ¢§ dién va céc tinh chét phi ¢ dién cua chung duoc thé hién
SU(, 1). twong ddi rd rang.
1. GIOI THIEU

Sy phat trién vuot bac cua khoa hoc cdng nghé trong dau thé ky 21 doi hoi cac nha khoa hoc trong nudc
cling nhu trén thé gigi phai ddy manh va mé rong cac hudng nghién ciru dé dap ang nhu cau hién tai. Trong
xu hudng o, linh vuc théng tin lwong tir da va dang dong gop vai tro hét stc quan trong. Hién nay, cac nha
khoa hoc dang tich cuc nghién ctru cac tinh chat cua cac trang thai ciing nhu dé xuét ra cc trang thai phi c6
dién méi. Nam 1963, Glauber (1963) da dua ra cac trang thai két hop va vao nam 1972, Perelomov di dé
XUat cac trang thai két hop twong ng véi cac nhom ddi xing SU (1, 1) va SU (2) (Perelomov, 1972). Cac
trang thal hai mode SU (1, 1) va SU (2) ¢6 nhleu ung dung trong do luong lwong tir, chang han nhu do pha,
do hé sb tuong tac phi tuyén, tao ra cc nguon rdi phl cb dién manh dé ung dung vao thong tin luong tir va
may tinh lugng tu,... Cho dén nay, céc trang thai két hop hai mode SU (1, 1) va SU (2) da va dang dugc
guan tdm ctu rat nhidu. Chiang han nhu Wodkiewicz dd nghién ciru vé céc ing dung cta céc trang thai két
hop hai mode SU (1, 1) va SU (2) trong quang hoc lugng tir (Wodkiewicz & Eberly, 1985). Vourdas (1990)
da nghién ctru vé trang théai pha cua trang thai két hop hai mode SU (1, 1) va SU (2) hay Brif va cong su
(1996) di biéu dién giai tich dua trén trang thai hai mode két hop SU (1, 1) va tng dung ciia ching. Gan day,
cac cong trinh vé cac trang thai nay ciing dugc cong b rat nhiéu trén céc tap chi uy tin cua thé gisi. Pon cir
nhu viéc nghién ctu anh huong caa nhidu nhiét dén tinh phi ¢ dién cia trang thai két hop SU (1, 1) va SU
(2) (Fataneh et al., 2021) hay phan tich va so sanh sy tién trién cua khong gian pha phi tuyén tinh cua cac
trang thai két hop SU (2) va SU (1, 1) (Rodrigo et al., 2025). Gan day nhit 1a ting cuong do nhay pha trong
may do giao thoa Mach-Zehnder véi nhiéu so d6 phat hién khac nhau st dung trang théi két hop SU (1, 1)
(Abouelkhir et al., 2025). Trong nudc ciing da c6 mot s6 cdng trinh nghién ctru vé linh vyc ny. C6 thé ké
dén nhu viéc nghién ciu céc tinh chét phi cé dién cua trang thai hai mode két hop thém hai photon tich SU
(1, 1) cua Nguyén Ngoc LAm va cong su (2018) hay viéc dinh luong do rdi va vién tai luong tir véi trang thai
hai mode két hop SU (1, 1) thém mét va bt mot photon 1é do Nguy@n Thi Thu Hang va cac cong su (2019).
Tuy nhién, tinh dén thoi diém ndy van chua ¢ cong trinh nghién ctru V& cac tinh chét phi ¢ dién cua trang
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thai chong chat hai mode két hop SU (1, 1). Tinh chong chat cua trang thai hai mode két hop SU (1, 1) hua
hen cac tinh chat phi c¢6 dién néi tréi hon va c6 tiém niang tng dung Ién hon vao thuc hién cac nhiém vu
trong truyén thong luong tir so Véi cac trang thai hai mode két hop don thuan. Do d6, trong bai bao nay
chung toi nghlen ctru cac tinh chat phi c6 dién cuaa trang thai chong chét hai mode két hop SU (1,1),do 1a
tinh chat nén tong va nén hiéu hai mode & muc 2, tinh chat phan két chum hai mode va tinh dan rdi & muc 3
va cubi cung la phan két luan.

2. KHAO SAT TINH CHAT NEN CUA TRANG THAI CHONG CHAT HAI MODE KET HQP SU (1, 1)
2.1. Trang thai chong chdt hai mode két hop SU (1, 1)
Trang théai hai mode két hop SU (1, 1) dugc Peremolov dua ra vao nam 1972 ¢ dang nhu sau:

11 (n+q)! 1
= (1-167) 2 3 (Pt 2 et in s g, )

n=0

trong do6 |€.¢) 1a ky hiéu cua trang thai, |n + g,n) la trang thai s hat Fock hai mode, g 1a mot s6 nguyén
duong, &= tanh (Y)e ™ voi 0<y<mva0<0<2m

Dé thuan tién cho qué trinh tinh toan & phan sau, ta dat y = 2r véi 0 < r < g Tir trang thai két hop hai
mode SU (1, 1) & trén, Gerry va Grobe di dua ra trang thai chong chat hai mode két hop SU (1, 1) vao nim
1997 nhu sau (Gerry & Grobe, 1997):

€,q,0) = Nap (1€.9) + €% |-€.q)) | (2)
trong d6 | ¢, ¢) la ky hiéu cua trang thai véi hé sb chuan hoa
1
S (1= 2 ‘
Nap = NG (1 + cos (1 TP , (3)

trong d6 0 < ¢ < 2m.
2.2. Khdo sét tinh chdt nén tong hai mode cua trang thai chong chat hai mode két hop SU (1, 1)

Vao nim 1989, Hillery da dé xuét tiéu chuan nén tong hai mode thdng qua toan tir nén téng hai mode c6
dang nhu sau:

1/ .. . o
Vigy = 5 (e atbt + e7ab) (4)

trong d6 a* va b* lan luot 1a cac toan tir sinh hat boson cua mode 1 va mode 2, @ va b lan luot 1a cac
toan tir huy hat boson ctia mode 1 va mode 2 véi ¢ la mot goc thoa méan 0 < ¢ < 2z. M6t trang thai luong tir
thé hién tinh chat nén tong hai mode khi trung binh trong trang thai d6 thoa mén bat dang thac sau:

((8%)°) < 1 |(Fa+ M 1)), )

N2
trong d6 (N,) , (N,,) lan luot 12 trung binh sb hat cuia mode 1 va mode 2, <(M¢) > 1a trung binh phuong
saii cua toan tir nén tong hai mode (((m;ré)2> _ <"5> _ <1}¢>2)

Ta dua ra thong s nén tong hai mode c6 dang

. N2 1
5={V3) - (%) -3
Chl y rang khi § < 0 thi trang thai s& thé hién tinh chat nén tong hai mode. Thong sé nén tong hai mode

tinh trung binh trong trang thai chong chat hai mode két hop SU (1, 1) duoc dua ra boi phuong trinh (2) ¢6
dang nhu sau:

<\ + Ny + 1>; . (6)
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o0
. . , n 2)! ,
§S= \N,Lg,|z (1 — tanh? (f)) M anh? (r)cos(2(¢+8)) ( E w tanh?" (r)+
. nlq!
n=I()

50
n 2)! . o .
-i—cosgpz 7(” + 4+2) tanh?" (1) (—l)n) + \Na:bﬁ (1 — tanh? (‘r'])Hq X

= (n ! ‘
X (Z (nl +a)! (n + g) ntanh®" (r) + cos ¢ Z ntg): (n 4 ¢) ntanh?" (r) (—1)”) —

1!
g
n=() n=( I

Na_:brl (1- tanh? (r))ﬂlﬂﬂ tanh? (7 ) sin? o sin’ (o +6) x

— (n +ag+1 i n
X (Z(nﬁqr) (];Il]l.‘2 ( _I_) ) (7)

n=()

trong do IV, p, 1a hé s6 chuan hoa da dua ra ¢ phuong trinh (3).

D4 thi hinh 1 va hinh 2 khao sat su phu thudc cia thdng sb nén tong hai mode S vao tham sé r ddi voi
trang thai chong chat hai mode két hop SU (1, 1). Két qua cho thy trang thai chdng chit hai mode két hop
SU (1, 1) déu thé hién tinh chét nén tong hai mode d6i voi cac giatriq=0, 1, 2 khi ¢ = 0 va ¢ = m. Khi cac
tham s6 r va q tang 1én thi ta thdy cac duong do thi c6 do doc cang Ién vé phia phan &m cua truc S, diéu nay
chung to trang thai thé hién tinh chat nén tong hai mode cang manh khi cac tham sé ké trén cang tang. Tuy
nhién, d6i voi trudng hop ¢ = 7, ta thay trang thai bat dau thé hién tinh chat nén tong hai mode khi r > 0.5,
con khi r < 0.5 thi hiéu @ng nén hoan toan bién mat. Con d6i voi truong hop ¢ = 0 thi trang thai bat dau thé
hién tinh chat nén tong hai mode khi r > 0.

or——___ "~ T T
2L
»w -4 =0
q=
-6 1 qg=2
-8 _[ L n L n 1 L n L n 1 L N L I 1 :
0.0 0.5 1.0 1.5

r

Hinh 1. Sy phu thugc ciia thdng s6 nén tong hai mode S vao tham sé r déi véi trang théi chong chat hai
mode két hop SU (1, 1), choq=0, 1,2 véisin? (¢ +0)=1,cos (2 (¢ +6)=-1vap=0.

2 g T T y T T T T g T g v J T L

0.0 0.5 1.0 1.5

r

Hinh 2. Sy phu thugc ciia thong s6 nén tong hai mode S vao tham s r déi véi trang thai chong chat
hai mode két hop SU (1,1),choq=0,1,2vésisin? (g +6)=1,cos (2(p+0)=-1vap=nr.
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2.3. Khao sét tinh chat nén hiéu hai mode cua trgng thai chong chat hai mode két hop SU (1, 1)
Cung véi tinh chat nén tong hai mode, Hillery ciing di dwa ra tiéu chuan nén hiéu hai mode vao nim 1989
va toan tir nén hiéu hai mode c6 dang nhu sau:
- 1
W) = 5 (eab® + e ath), (8)

trong d6 cac toan tir sinh hay a*, b+, @, b va ¢ da duoc trinh bay & muc 2.2. Mot trang thai luong tir dugc
goi la nén hiéu hai mode khi trung binh trong trang thai d6 thoa mén bat dang thirc sau:

trong d6 cac trung binh (N,;) , (N,,) , <(AW’¢)2> da duoc trinh bay ¢ muc 2.2. Ta dua ra théng sé nén
hi¢u hai mode c6 dang nhu sau:

= (32) - ()"~ 3|5 - )] o

Khi D < 0 thi trang théi s& thé hién tinh chét nén hiéu hai mode. Thong s6 nén hiéu hai mode tinh trong
trang thai chong chat hai mode két hop SU (1, 1) dua ra & phuong trinh (2) ¢6 dang nhu sau:

(9)

1 { { — (n+q)!
D =3 |ff\"a_:g,|‘3 (1 — tanh? (r))H—q (Z (”. + ) n+qg+1)n tanh®" (r)+

|
+ cos o~ (n+)! n+ q+ 1) ntanh?" (r —1)" (n + (j) n+q)(n+1)x
nlg! 1 1

n=0 n=0

“(n 4 ¢q) (n + 1) tanh®* (r) (—l)n) -

x tanh?" (r) 4 cos @ Z

n=(0

oo
(l — tanh? ('r))l+q (Z (n +q)t (n + q) tanh®" (r) +

mlal
n.q.
n=() 1

|
_§|:Na,|b|‘3

oo | ‘ ‘
+ (:{)Scpz (” +4)! (n + q) tanh®" (r) (l)n) - (1 — tanh? (-}"))H; X

> ! ) > (n
X (Z (n+ q)'n tanh®” (r) 4 cos Z (”;?)n tanh®" (r) (—1)n) ) (11)

nlqg! nlq!

n=0 n=0

trong d6 IV 5, 12 hé s6 chuan hoa da dugc trinh bay & phuong trinh (3).

D5 thi hinh 3 khao sat sy phu thuc cua thong s6 nén hiéu hai mode D vao tham s6 r ddi véi trang thai
chong chat hgi mode két hqp‘SU (‘1, 1). Tu do thi ta dé dang nhan thay kh(“)’ng c6 bat ca gié tri nép cua q cho
cac duong do thi c6 nhanh nam ve phia phan am cua truc D. Tir d6 cho thay trang thai chong chat hai mode
ket hop SU (1, 1) khéng thé hién tinh chat nén hiéu hai mode.

150
100 |
Q — q=1
50 - =2
0. ‘ . .
0.0 0.5 1.0 15

Hinh 3. Sy phu thugc ciia thong s6 nén higu hai mode D vao tham s r ddi vai trang thai chong chat
hai mode ket hop SU (1, 1) cho cac truong hopq =0, 1, 2.
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3. KHAO SAT TiNH CHAT PHAN KET CHUM HAI MODE VA TiNH PAN ROI CUA TRANG
THAI CHONG CHAT HAI MODE KET HQP SU(1,1)

3.1. Khdo sét tinh chat phan két cham hai mode cuia trang thai chang chdt hai mode két hop SU (1, 1)

Tinh chat phan két chum dwgc Kimble-Mandel (1976) va Carmichael-Walls du doan bang ly thuyét vao
nam 1976, sau d6 dugc Kﬂimble—Dagencus—MadeI kiém ching bang thuc nghiém vao ndam 1977. Sau nay, Lee
(1990) da dua ra tiéu chuan phan két chum hai mode c6 dang nhu sau:

<\(£I+1)> <ﬁ.-‘ér)—1)> n <N'}£p_1)> <X(E+1)>
(R )+ (07 (0

trong d6 R (I, p) 12 théng s6 phan két chim hai mode, N, = a*a va N, = b*b lan luot 1 toan tir s6 hat
boson & mode 1 va mode 2, | va p 1a cac s6 nguyén duong va thoa mén | > p. Tir phuong trinh (12), thong s6
phan két cham hai mode tinh trong trang thai chong chat hai mode két hop SU (1, 1) dua ra & phuong trinh
(2) c06 dang nhu sau:

= (n+q)! n+q)!
:Ra,b [l,p) _ (Z ( +q) (n+q) |6|2n

Rap (I, p) = —1<0, (12)

nlgd (n+q—1—1)(n— p+ 1!

n=(0
n+ q) (n+g)! n! . .
-1
+C0‘3VZ n!g! (n—}—]—l—l)l ?—[)+l)|| | (—=1)"+
oo
(-n +49)! (n+q)! n!
N Z nlg! n+q—p+D(n—1-1) &[>+
n=0 1 4 ] — F !
n-+ fI )! (n+q)! n! on .
-1
+(O‘!HVZ ”q (r;+(1_1()+1) (H’—Z—l)|| | ( ) X

> i (?'L+fj)! (?'L+(1)! n! |E‘2n
nlgd (n+q—10!(n—p)!

n=(0

(f (j)' ('n, + q)! n! . -
-1
+ cos @ HZU nlg! (n+q—10)"(n—p)! 1€1°" (—1)"+

(n+q)! (n+q) n!
53

2n
nlg! (n+q—p)(n-—10)! €7+

n=(Q

-1
n+gqg)l (n+4qg)! n! . .
+ cosy Z( - 7)! (n+gq) ; €2 (1)11) 1, (13)

— g (n+q—p)!(n-—10)!

trong d6 £ = tanh? (r) véi 0<r<Zva0<p<2m.
1.0
0.8}
0.6
- 04}
[~ 0.2‘
0.0}
-0.2}
-0.4; :

O.IO 0:5 1:0 1:5

r

Hinh 4. Sy phu thudc cta thdng sé R, ,(1,1) vao tham sb r dbi véi trang thai chdng chat hai mode
két hop SU (1, 1), cho q = 2, 4, 10.
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r

Hinh 5. Sy phu thudc ciia thong s6 R, 1, (5, 4) vao tham sb r ddi véi trang thai chong chat hai mode
két hop SU (1, 1), cho q = 3, 4, 10.

D6 thi hinh 4 biéu dién sy phu thudc cua thong sé phan két chim R, ,(1,1) vao tham s6 r cta trang théi
chdng chat hai mode két hop SU (1, 1) khi | =1, p =1 va d6 thi hinh 5 biéu dién sy phu thudc cua théng sb
phan két chum R, ,(5,4) vao tham sb r ciia trang thai chdng chat hai mode két hop SU (1, 1) khi | =5, p = 4.
Két qua cho thay trang thai chong chit hai mode két hop SU (1, 1) da thé hién tinh chat phan két chum d6i
Vi ca hai truong hop va tinh chat nay s& bién d6i manh yéu tiy thudc vao r. Tuy nhién, ddi véi truong hop
| =1, p = 1 thi trang thai chi thé hién tinh chat phan két cham khi q = 2, 4 va thé hién manh hon khi q = 2.
Tuong tu, ddi véi truong hop | = 5, p = 4 thi trang thai chi thé hién tinh chat phan két chum khi g = 3, 4 va
thé hién manh hon khi q = 3. Qua d6 ta thdy rang khong phai bét ctr gié tri nao cua q thi trang thai chdng chét
hai mode két hop SU (1, 1) ciing cho tinh chét phan két chum.

3.2. Khdo sdt tinh dan roi cua trang thai chong chat hai mode két hop SU (1, 1)

Tiéu chuan dan rdi Hillery-Zubairy da dwoc hai nha khoa hoc cting tén dé xuét lan dau vao nim 2006. Tiéu

chuan nay duoc phat biéu dudi dang bat dang thirc nhu sau:

<a+wr;?}+ﬂ>‘2 > ( “+rm = m> <b+ubﬂ> (l—l)

trong do cac toan tir sinh hay a*, b*, @, b da duoc trinh bay & muc 2.2. Dé thuan tién cho viéc nghién cau,
ta dua ra dai lugng dac trung cho tinh dan roi goi & théng s6 dan roi duéi dang

S — ( 1 - m> <b+nbn> _ <&+-m.a+-n>)2 ) (15J

Trang théi chong chét hai mode két hop SU (1, 1) s& thé hién tinh dan r6i khi € < 0 va ngwoc lai khi € > 0
thi trang thai s& khong the hién tinh dan r6i. Chiing t6i da tinh toan thong so dan roi trong trang thai chong chat
hai mode két hop SU (1, 1) dua ra & phuong trinh (2) trong cac truong hop nhu sau:

- DI voi truong hop m # n thi ta d& dang nhan thay thong s6 dan rdi € Iic ndy bang 0. Do d6 trang théi s&
khong thé hién tinh dan r6i.

- Ddi véi truong hop m = n = 2k + 1 véi k = 0:

-
VRLCNL ! o2 oA 2(14q) (“+ q)! ) ()
&1 =4|Ngp|” (1 — tanh? (r)) (Z nlgl (n + q) tanh™" (r)+

n=(

+ cos pz (n+gs)! (n + q) tanh?" (1) (—1)") (Z %” tanh?" (r)+

!
T
n=0 I n=()

“l !

+ cos YDZ ( n -+ (f n tanh2® (r) (_l)??) — 4sin? 0 |Na.b|.‘l (l — tanh2 (T‘))B{lnLr)) v,

n=(0

2
< J¢f? (Z—(”T{f E ank t---)(—l)“) . (16)

n=(0

trong d6 Vg 5, 12 hé s6 chuan hoa da dugc trinh bay & phuong trinh (3) va &2 = tanh? (r).
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Déi véi truong hgp m=n =2k + 1 véi k = 1

01 tr < ! . )
€y =4 |j\l‘u,b|’1 (l — tanh? (}"))Z(Hq) ((Z (“ _:_ ?) ('H, + g)z tanh2n ('r‘)+

n=>0 n-q
+ cos Z nta) (n+ 7)? tanh?" (r) (— Z (n+a) n? tanh?" (r)+
4 nlq! 1 nlg!
n=0 n=0
(n+q)! 9 (n+q+2)
tanh=" 1)
+ cos pﬂz;) nlg! n? tanh?" (r) (— ) (Z algl
Q 2
x tanh®" (r) 4 cos ¢ z " J::qu tanh®" (r) [—l)n) ) , (17)
n=(0
trong d6 NV, ;, 1a hé s chuan héa da dugc trinh bay & phuong trinh (3) va & = tanh? (r).
807 ;
60 -
o | ; :
40+ | ——q=0
| . g=1
i —J_ 1= 2
0 :_._ —————— _;' Sy , :
0.0 0.5 1.0 1.5

r

Hinh 6. Sy phu thugc ciia thong s6 dan rdi €; vao r doi véi trang thai chong chét hai mode
két hop SU (1, 1) khi lin lugt = 0,1, 2 va ¢ = 0.

Db thi hinh 6 biéu dién su phu thudc cia mirc do dan rdi €; vao r cua trang thai chong chat hai mode két
hop SU (1, 1) va d6 thi hinh 7 biéu di&n su phu thudc cua mirc do dan rdi €, vao r cua trang thai chdng chat
hai mode két hop SU (1, 1). Két qua cho thdy trang thai bi ri voi truong hopkhim=n=2k + 1 véik=1va
khong réi m = n = 2k + 1 véi k = 0. Pdi véi truong hop trang théi bi rdi, ta thiy khi r cang tang thi muc do
dan r6i cang manh, bang ching 1a cac duong dd thi c6 d6 déc manh vé phia phan am cua truc €,. Theo tiéu
chuan dan rdi Hillery-Zubairy thi trang thai nay c6 thé 1am ngudn réi cho qué trinh vién tai lugng ti.

4. KET LUAN

Trong bai bao nay, chiing t0i da khao sét cac tinh chat phi ¢o dién cua trang thai chong chat hai mode két
hop SU (1, 1). Két qua cho thay trang thai chong chat hai mode két hop

| ——————
200!
400

~ ~600
-800 : q=
-1000} ; | Meweny gl
-1200/ 1 -

00 05 1.0 15

r

Hinh 7. Sy phu thugc ciia thong s6 dan rdi €, vao r dbi véi trang thai chong chét hai mode
ket hop SU (1, 1) khi lan lwot =0, 1,2 va ¢ =0.
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SU (1, 1) khéng thé hién tinh chat nén hiéu hai mode. Tuy nhién, trang thai nay lai thé hién tinh chat nén
tong hai mode, tinh chat phan két chum hai mode va tinh dan réi. D6i voi tinh chat nén tong hai mode thi
trang thai s thé hién tinh chat nay cang manh khi q cang tang. Vi tri ma trang thai bit dau thé hién tinh chat
nén tong ciing c6 sy khéac biét khi thay doi tham s6 . D4i véi tinh chat phan két cham thi trang thai chi thé
hién tinh chat trén ddi véi cac gia tri g thich hop, khi gia tri g cang nho thi trang thai thé hién tinh chat phan
két chum cang manh. Ngoai ra, tinh chat nay thé hién manh hay yéu tly thudc vao gié tri cia tham s r. Khi
r cang tang thi tinh chat ndy thé hién cang yéu. Tiép theo, chiing t6i da khao sat tinh dan rdi cua trang thai
chdng chat hai mode két hop SU (1, 1). Trang théi thé hién tinh dan rdi khi xét dén céc gié tri k phd hop.
Muc d6 thé hién manh hay yéu ciing phu thudc vao cac tham sb khac nhu r va g. Khi cac tham sé r hoic g
cang tang thi muc do thé hién tinh dan r6i cang manh. Tur két qua trén, ta co thé két luan rang trang théi
chdng chét hai mode két hop SU (1, 1) 1a mot trang thai phi co dién va céc tinh chat thé hién tuong ddi rd
rang, tir 4 ma ra nhiéu huéng nghién ciru méi vé trang thai nay trong tuong lai.

Loi cam on: Nghién Clru nay dugc t:’;}I trg boi Truong Pai hoc Su pham, Pai hoc Hué théng qua dé tai
khoa hoc va c6ng nghé cap Truong, ma sé T.25.TN.103.04.
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In this paper, we investigate the nonclassical properties
of the superposition of two-mode coherent state SU (1, 1),
including two-mode sum squeezing, two-mode dif-ference
squeezing, two-mode antibunching, and entanglement. The
results show that the superposition of two-mode coherent
state SU (1, 1) exhibits two-mode sum squeezing, two-mode
antibunching, and entanglement properties, but does not
exhibit two-mode difference squeezing. The degree to
which these properties are manifested depends on the
system pa-rameters. Thus, the superposition of two-mode
coherent state SU (1, 1) is the nonclassical state and its
nonclassical properties are well demonstrated.
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