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Theoretical study of mode selection using diffractive
optical element in laser cavity

Zhang Guoping, Ye Jiaxiong, Li Zaiguang
( Department of Optical Engineering, HUST)

Abstract: In conventional mode selection method, the mirrors often used in laser cavity. In this pa-
per, a new method that the diffractive optical elements, such as the diffractive mirrors, are used to sub-
stitute the traditional spherical mirrors is introduced. According to spectrum theory, the function of
mode selection of diffractive mirrors is analyzes. Experimental results show that the properly selecting
the cavity length and the aperture of the diffractive mirrors can obtain the higher diffractive loss ratio of

1: 430 between the fundamental mode and TEM g1 mode.

Key words: mode selecting laser cavity diffractive optical element

h—r—

L M, M, Fig. 1  Geometry of a laser

cavity
1



302 1996

M Ui(x1, 1), , Ul(x1, y1)

oo

Ui(x1,y1) = JIA(u, v)exp/[j 2 (x1u+ yiv)[dudw

,A(u,'l}) Ul(xl,yl) s U, U
s Ur(xn, y1) M-

dezyﬂ==£ﬁ(mtdwpﬁkL[L-(NUZ—(NUﬁ”ﬁ

*exp[j2N(x2u+ y2v)/dudw
M, ra(x2,¥2),
ro(x2, y2) = Us (x2 y2)/ Us(x2, y2)
SR ) M>

Uzl(xz, y2) = Uz2(x2, y2) * r2(x2, y2)

=jp*muwap—jkLn—(Mﬁ—(Mﬁr”

*exp/— j2T(xou+ yov)/dudw
M1

oo

U1/(x1,y1): ffﬁlﬂ (u,v)exp/— j2T(x1u+ yiv)/dudv

= Ul (x1, y1)

M, ri(x1,v1) Ui(x1,y1)
) , s ri( %1, y1)
ri(xi, yi1) = U1(x1,y1)/U1*(x1,y1)
(3),(6) ,ri(xi, y1), r2(x2, y2) , 1,

Ui(x1, y1) = exp — (x12+ ylz)/woz

,Wo (6) , M, ,
, M> M, (D~ (3) s
M2 s
, PALELY ,
[5] N

L TEMQO TEMO[ w o= 0. 5mm,

10

(1)

(2)

(4)



20 5

= 1. 06Mm
N= 16

(1/M= 0.013

10mm,

T EM o1

, 1= 0.987,
, N

Z= Tw o>/ A= 0.74m

TEM o1

\_

—
Ot O U o

0 3 6

Fig. 3

9 12 ¢1(mm)

Effect of mode-selecting mirror size

on TEM ) and TEM ; mode loss

B

< 1.4mm,

12mm,

TEMo:

n

303
n N B
= Nsin(WN )/m 2 (8)
&= In
s 8
1.0
’ 0.9
0.8
0.7
¢ = 1. 5mm, %= 0.6
0.5 L 1
P 40 60 80 100 120 (cm)
2
L=0.74m ) )
Fig.2 TEM,, mode loss 6 as a function of
Rdylf‘lgh cavity length L
, 0.3% ,
3 4
8
L= 0.74m
2.0
1.5
1.0 ’
o.sk TEMoo TEMo
%3 6 9 1Zg,(mm)
Fig. 4  Effect of output mirror size on ’

TEM, and TEM (; mode loss ’

2

¢> 1. 4mm, ¥> 10mm

®< 10mm

0.15%, TEMo1

12430,

L= 0.74m, (‘P1= me, "P2=

2

64. 5%,

0. 62%

mm, 2> 4mm

1.0,

05

-1.0-0.5 0 0.5 1.0%(mm)

Fig. 5 Calcuhted fundamental

mode intensity profile

5 )

('P1> 1.2



20 5 Vol. 20, No. 5
1996 10 LARER T ECHNOL OCY October, 1996

XFFE O FER x & TRH EaH
( 432 , ,210014)

Study of the parallel multichannel pattern recognition system

Nie Shouping, Li Aimin, Liu Feng, Bian Songling, T ao Chunkan
(No.432 Teaching and Research Section, Nanjing University of Science and Technology)

Abstract: The parallel processing property of microlens arrays under coherent and incoherent illu-
mination has been studied. Using this kind of property, parallel multichannel pattern recognition system
has been structed.
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