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Study on measurement method of laser beam quality parameters

JI Xiao's YANG Hong-ru', LIU Guo-rong”
(1. Optical Metrology Laboratory ,Xi'an Institute of Applied Optics, Xi'an 710065, Chinaj
2. Military Representative Office at Tianshui, Baoji 721000, China)

Abstract: Laser beam quality is an important technical specification, which consists of
parameters of beam mode, centroid, beam width and beam divergence angle and etc. The
working principle of laser beam quality analyzer and two methods (second-order quadrature and
knife-edge method) for beam width measurement common used nowdays are presented. The
beam quality of low level laser was measured with the two methods. The maximum and
minimum width average values are 2. 55E +0. 3 pm and 1. 50E 4 03 pm, the maximum and
minimum divergences are 2. 13 mrad and 1. 25 mrad measured by the second-order quadratare
method; the maximum and minimum width average values are 2. 43E + 03 pm and 1. 48E +
03 pm, the maximum and minimum divergence are 2. 03 mrad and 1. 24 mrad measured by
knife-edge method. The variation of centroid at & and y directions are 0. 03 mm and 0. 01 mm
measured by the second-order quadrature method, and the variation of centroid at x and vy
direction are 0. 02 mm and 0. 00 mm measured by knife-edge method. The results show that the
variation of the light spot centroid is ver small. The value of M* factor is 2. 53, larger than 1,
not Gauss so laser bean is idea fundamental mode.

Key words: second-order quadrature method; kinfe-edge method; beam quality ; light spot
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Fig. 1 Principle diagram of analyzer for laser beam quality

1.2
(1

. N 1/e 1/¢"

2 0
P4 ’
I(x,y,2),
r oy
too (o
j x[(x,y,z)dxdy
Foo [+ @D)
J J 1(1 ,y,2)dady
Foo [t
j y](x,y,z)dxdy
e (2)
J I(x,y,2z)dxdy
W, wy I(I,ya
oo (oo _
4J J (x—x) I (x,y,2)dady
= (3)
J J ”I(x,y,z)dxdy
Lo oo h -
4J j (y—y)i(x,y,zx)dxdy
— T WD
J J 7[(1‘,y,z)d1‘dy
10%  90%
Xz yz
2) d.s dyo
x hY g. 0,
(ISO)
M2
[2:0 M?
_T — X
4AW°§’ X
(6)
H 6 1)
JM=1, M
M? , (3



2006927( ) ’ ’ H * 53 M

(4) » (5) ) 1. 69 mrad, (6) M*
(6) M? o M 2.53=1,
, 2
b . ’
[3]
. o
. 1 2
L1500W x 0.03 mm,
R 0. 01 mm;
1 196 mm, 37.07 mW, x 0.02 mm, y 0.00 mm,
o 2 30 min ’ °
4 ( 10 ). 1 : )
.2 ( z ’
’ N °
) o 2 . )
1 ( ) o 2
Table 1 Measured results with second-order-quadrature method o
. 5 4 s
/pm /pm /pm /pm /mrad /mrad 3 6
3.97E403 2.41E+03 2.55E+03 1.50E403 2.13 1.25 2
3.96E+03 2.41E+03 2.54E403 1.49E403 2.13 1.25 - 3
3.99E+03 2.41E+03 2.55E4+03 1.50E403 2.13 1.25
3.99E+03 2.42E+03 2.55E4+03 1.51E403 2.13 1.26
2 ( )
Tabel 2 Measured results with knife-edge method
T y
/um /pm /pm /pm /mrad /mrad
4.01E+03 2.41E+03 2.43E4+03 1.48E403 2.03 1.24 ... .
() S8 AL HLHR A 561 I
4.00E+03 2.41E+03 2.42E+03 1.47E403 2.03 1.23 :
4.00E+03 2.41E403 2.43E+03 1.47E+03 2.03 1.23
3.99E+03 2.41E403 2.45E403 1.50E+03 2.05 1.25
’
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1 Fig. 2 Light spot diagram of beam width measured by

2.03E+03 pm, second-order quadrature method
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Fig. 3 Light spot diagram of beam width measured by

knife-edge method
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