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Abstract The generation of FWM going with PPLN-OPO was put forward for the first time. FWM frequency
matching and quasi-phase matching conditions of bumping wave A; (1064 nm), signal wave A, (1500 nm) and idle
wave A, (3660. 55 nm) in PPLN-OPO was discussed. The system of PPLN-OPO-FWM process was set up
theoretically and the setting of optical system was realized experimentally. The conclusion of experiment was
accorded with theoretical analysis, which is valuable for the study of PPLN, OPO and FWM in theory and practice.
Key words nonlinear optics; PPLN; OPO; FWM; QPM

Ay (1500 nm), A, (3660.55 nm),

As (750 nm) As (1064 nm) FWM
. LiNbO,-
(PPLN-OPO) . . .

[ °

[2] 3
2
PPLN-OPO (FWM) .
PPLN-OPO-FWM , FWM L1,
750 nm , , s
:2003-05-09; :2003-07-17
(2001)0104 . (60278032,60278001)
(1963—), ,

, E-mail; wta(@eyou. com



3 . PPLN-OPO 285
’ ° PPLN- 2E1E2E3€Xp(i@‘?) "72B:1E21;§x exp(lﬁf)+'”}
OPO [} Agv Al [} /127 (7)
/11 Aq PPLN 64:(k33+k1+k2_k,1_kNV)Z_
FWM, As FWM (w; + w1 T+ w, —w )t (8)
Al s o P =Cky+ kb —ky —k, —ky)z—
P E (w3 +w1*w2*w4)l‘ (9)
FWM P, L ¢ .0¢ E, P, ) (7)
P4 :Sﬂx(l’;){[‘l_’L‘Z +2(‘E1‘2+ E4 (SPM)
1 31, FWM,
‘E2‘2+‘E3‘2)]E4+ A A
[} 3+ ’&—o
2E1E2E3 eXp(ief) + 2E1E2E; eXp(Zef) + '“} FWM , Ak _
D, : PPLN
s &0 7X<3> 3 ’ ks\*" 3
(3)
X 4 . PPLN (8),(9)  ky :
b PPIlN PPIlN
) ’ ’
’ o (7) w1
3
’ ’ w3 ) w2 Wy )
3
’ X
w; T = w + (10)
4o
1V = 4V e SGyexp(—ikyz) (2
N (=1,3,5,+) , i+l:l+l an
| A's /\1 /12 /14
PPLN Ly by
Ak - 09
N3 w3 JF?’llwl_7’14604_7’12602_]\7(,()A =0 (12)
_ 2m+ N
kv == 3) A (1500 nm), A, (3660.55 nm), A,
A , (750 nm), A; (1064 nm) (1D,
( ) ) ,
2t (2) = yar » Guexp(— ik y2) (4) Sl Ak :
wy — 271' . C/A k‘\r °
, PPLN-OPO [s1,
’ Akl, =0
. Nywsz — Naw2 — NMiw, — NL(,UA - O (13)
(12) ,
Gy = 2 sin(NxD) Gy Y :
N Niﬂ'bln a 1: N/’CUA
2niwr — nywy = (N;— NDaw,y (14)
wet () = yair * iexp(— itk nz) (6) Ny = N;=N., Nyy Nys N
Nr
,FWM, OPO PPLN
(6) (D . (14)
P =23%X(3){[\E4 242 E |* + 2mw — miw, = Nyw, (15)
(15) Al s

|E, |+ |Es |9 ]E, +

/11 :750 nm( 3) ’



31

286
) s (15 s ) PPLN .
(12> , ) o
FWM, . ) (15 g ¥
, Ad s g=[(yper)? — (x/2)*]V* (20)
by : FWM, b
FWM, r=20pip:)""/pos
2. PPLN Niws s Nawy Dpo = p1+ p»
) ” ’ Po o
, s (12),(13) AR =0
g =Lttt Ay 2D
nsws + 11w —n iwg — 1w, = 0 (16) A,
n' 5w —n'ywy — 1w =0 (17) i ( )7
n/j = qn,, j=1,2,3,4 (18) 3)((3)/8"’ n A,
. PPLN . 2D ) FWM
n; e PPLN ’ ’ >
; , PPLN , . ; g
PPLN , ; .
© , el . ) )
n : PPLN . .
n [, a g Ak = y(ps + p1)s
PPLN , . .
(3] , (3] o AR =0 ,
) PPLN w1 w2
n ’ N g
R 3)
(16) a7 s PPLN
20" v — 1 ws = 0 (19) ’ w1
19 A “«o , ’ ’
i , L ,PPLN-OPO FWM
) 19) , > > ’
(12) , s FWM, > ’ °
PPLN-OPO A 4
Az PPLN FWM ; 41
Al Ay =750 nm A2 1 ’ LD
WM | A A 064 nm Nd: YVO, . .PPLN
Ar A»  FWM A3 A
' heo A ’ LD 808 nm :
a Q. Nd: YVO, 1064 nm
° 29 ym  PPLN OPO .
FWM,
3 4.2
FWM . A Py . PPLN



3 . PPLN-OPO 287

— EI_HH I|J||||| y T

1 PPLN-OPO-FWM
1.808 nm LD;2,6: $3: Q ;4. Nd: YVO, 35:1064 nm ;7. PPLN-OPO 5
8:PPLN ;9: PPLN-OPO ;10 ;11 (Agilent-86142B)
Fig. 1 Schematic of PPLN-OPO-FWM
1: 808 nm LD; 2,6: coupler system; 3: A-O Q-switch; 4; Nd:YVOy, crystal; 5: 1064 nm output mirror; 7: PPLN-OPO input mirror; 8:

PPLN heating and temperature controlling system; 9: PPLN-OPO output coupler mirror; 10 splitter beam prism or filter; 11: spectroscope

(Agilent-86142B)
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