52 12 2003 12 Vol.52 No.12 December 2003
1000-3290/2003/52 12 /3049-06 ACTA PHYSICA SINICA (©2003 Chin. Phys. Soc.

310018
2003 1 17 2003 5 19

KTP

PACC 4225 4225G 4225L

KTP LBO KNbO, LAP NPP  POM 2.1

3—6

Py

" 102018



3050

52
oP.0  0OP:O
O, O O, O
),E: QEP,]E 1a
o0-xyz Up_ 0 DPg O
n, n, n, 0-&n8
1 .0z ¢ ¢ oxy OP: O 0P, [
oP, «x ¢ z 07 Epvgz 0! EP’E 1b
oP, ¢ Y.z g Op,. O Op O
oP, oP, oP  ofn  oxy )
P
[~ sinysin® — cosYcosPcosd  cosysin® — sinYcosPcosd  sinfcosP[]
Q = EI sinycos® — cos¥sinPcosd — cosYcos$ — sinysinpcosd sinfsing g 2
U cosYsin0 sinysinf cos U
0 0 =0".
55 £=0  o&yf
m,(gné+qun)’ + m (g€ + qny)’
+mz(‘]3|5+¢]327])2=1 5
1 1 1
m, = ? m, = ? m, = ? 3
) ' ; (m.qii + mgs + mgy) &
mox’ +m yz + m =1 4 + (qufz + qugz + mzqu) 7]2
) k +2(mquqn + myqs 4n + M.q3 qx) En=1.6
K Yy & 7
0
D Mgy qn + MGy qn + Mgy qsn = 0. 7
¢ k 0 7
e 0, 7 7o
¢k . Ql/ qu I’ .] = 1 2 3
m, — sin2¢, cosd,
tan 2 = . . 8
an=Yo - (m,sin*$, + m},cos2 $.) + (m,cos’$, + m,sin2 $,.) cos’0, + m.sin* 0,
3 n dy, =qn
d d, = cosY,sin$, — sin¥,cos$,cosl, 10a
di, =qn dyy = g
= — sinYysin$, — cosY,cos$, cosl, 9a = — cosY,cosP, — sinYy,sin$, cosd, 10b
di, =qx d,. = q5 = sinY,sind, . 10c
=sinY,cosP, — cos¥,sin®,cosl, 9b
d,, = q3 = cosY,sind, 9¢

z



12 3051
n, = (md;, + m_).dfy + mdi,) " 11a 13 ¢
n, = (m,d5, + myd;. + mds,) " 11b : 11
E D 13 G by
D E
e, =(md,, m,d;, m.d,.)
< (Vld, v mid s mid) T 12 S-EvH
e, =(m.d,, m,d,, m.d,.) e —e, x e, = €, x (e x e)
x (Vild, + mid, + mid.) . 12D —e (e e))—e)(e ). 16
2.3, 9 10 15 0-xyz
0-En¢
0-&n8 2 KTP A =632.8 nm !
n n,=1.7636 n, =1.7733 n, =1.8634
0=30° ¢ =45 7 =20° ¢ =22° n,=1.
0 = 12.1425° n, = 1.78093 ¢, = 12.2528° n, =
1.76514.
e;, =0.1664e, + 0.2491e, + 0.9541e,
x =0.2291e. + 0.0212¢, + 0.9732¢, 17a
e, =0.1628¢e, + 0.2775e¢, + 0.9468e,
2 =0.2192e. — 0.0065¢, + 0.9757e.. 17b
1 g = 13.3033° Vg =
& 9 5.2798° e, = 1.58620°.
0 2 do = 12.6692° Ve =
# - 1.6986° e, =0.1970°.
ot vk 1.6902°. v5  7s
o n, n,
do - | 5
nysing, = nsing 13
¢ " 3.
¢ 0
8, 3.1.
o-&n oén E H
e, = singe; + cosde, . 14
0, ¢, Ey: + E4: = Ei: + E; 18a
14 Eoy + By = B,y + By, 18h
e, =sinf,cos$, = Q,sing + Qicos¢p  15a Hy. + Hy, = Hy. + H,; 18¢
ey =sin0,sin$, = Q,sing + Qncosy 15b H,, + Hy, = H,, + H,, 18d
e, =cosl, = Qysing + Qs cosd. 15¢ “ 0" oo
15¢ 0, 15a 15b .. R B
9 10 11 . noo¢ o



3052 52
1 € _ an By, - ap By,
= #owk x B =\/;nek < E. 19 Eu = 2nocosdy ayGp — Apdy 2a
E, - ay E,,
14 E, = 2ngycos¢y, Qi Pop = o & 24b
e, = singe; — cosye, . 3 Gz = o
19
: Ey =( Ee, + Ezezv) - E,, 25a
, 1
i Eq, :;( nEe, + anzezp) - E,. 25b
0
3.2.
19
S
S :%J%n”ﬂzeﬁ; x (e, x e)
0
3 1 /& £
=75 %n E | “coseey 26
S 1S k S E D
p
18 0
Eycos¢y — Ef cosdy = Eje: + Eye,: 20a
o 0 o 0 H 2 Py =S e 1 &noEécosgbo. 27
Eo + Ey, = Eye;, + Eye,, 20b 2N o
— ng Egcosdy + ng Ejcosgy
= — njcosd E ey, — nycosd, K ey, 20c P =S e = % /in] Ecose, cosgss; . 28
ngEo, + ngEy = niEye, + n,Eye, 20d Ho
P, P,
e, = cos¢ye: — sing e, 2la
€y = Cos¢y ey — sing, ey . 21b B Eo, =sinf Ey, = cosp. B 0% 7 &
(315 €y elc) 1 6 10° AP = Py,
e, 0-&n8 12a +P,0p+P1+P2 - Py + Py,
1 . E e, e, |AP[/P, 1077
e, 20 107 AP 0.
Ey EY,
2ngcosdy By, = (ngcosdy + nycosg) e K, P, =%( E, x H,
+ (noCOS</)o + nzcossbz) eszz 22a +E, % Hn)' e P, \AP|/P0
2ngcosgy By, = (noer: + ny elpcos‘/’o) E, 1073 1077,
+ (ngese + n, ezpcosgbo) E,. 22b AP=0
KTP 1.064 pm Il
ay = (nocosgy + nycosgy) ey, 23a 0=90° $=24.78" 4
ap = (ngcosgy + nycose,) 2% 23h P, P,
ay = Myejz + Ny eq,cosdy 23¢ B 0z
Ay = Ngey + Ny ey o8¢, 23d 4 0°  50°

22



12

3053

| -

. 4 0.8
B=44.81° P, =P, I

100 75

-

P/P,

0.8
0 10 20 30 40 50 60 70 80 90 1007,

B/ F 1007
0.4F

4
'_0 60 120 1& z}\/aoo 73607/()
3.3.

-0.8L
ty = —a“iz{)“_osflj - 29 6
re = to( ayey, — Ay 627) -1 30a
ry, = to(nycosg; — nycosg,) e1,ea, 30b o Y ro Too
T s =t0(nleNem - nzemeb) 30c
Ty = :;—(;( —apn;e;, + ay nzezp) -1 30d
= KTP 0 =45 $=30°
Ey =1 Ey + 1, Ey, 3la ¢y Y5 = 60.70° 130.97°
Eoy = o+ 1y Bop. 31b 60.54° 231.43° .
r,=r,=0
s p p 4
s s p
s p Te T
5 KTP Jo
5 0=30° ¢=45° 7y
=60°. 5 Fo T
A Ty
T 100 s
p
Jo v
6 Y To Tpp
ry T

oy

61.06°

100

100

7

161.63°



3054 52

1 Liang Q T 1990 Appl. Opt. 29 1008 5 Zhang W Q 1992 Appl. Opt. 31 570
2 Shen W M Shao Z X 2002 Acta Opt. Sin. 22765 in Chinese 6 Yao J Q 1995 Nonlinear Optical Frequency Conversion and Tunable
2002 22 765 Lasers  Beijing Science Press in Chinese 1995

3 Yao J Q Sheng WD Shi WQ1992 J. Opt. Soc. Am. B9 891
4 Kato K 1991 [EEE J. Quant . Electron. 27 1137

Reflection and refraction on the surface of a biaxial crystal”

Shen Wei-Min  Jin Yong-Xing  Shao Zhong-Xing
College of Information Engineering  China Institute of Metrology ~Hangzhou 310018  China
Received 17 January 2003  revised manuscript received 19 May 2003

Abstract
A method to solve the problems about reflection and refraction on the surface of a biaxial crystal is introduced which can be
applied to calculating refractive index polarization direction wave vector Poynting vector of refracted waves for any direction of
incidence and any orientation of major axes. The formulae to calculate electric amplitude and optical power of each light beam are

derived. The results of numerical calculations for a KTP crystal are given.
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