31, 8 Vol. 31,No. 8,pp2298-2301
2011 8 Spectroscopy and Spectral Analysis August, 2011
s 030051
s 2. 875 em ™', 3 30 mm X 28 mm X
10 mm s 635 0 nm o s
: 0436, 3 : A DOI: 10. 3964/j issn 1000-0593(2011)08-2298-04
., Carlomagno''*] s
r14
s 20° s
[1-3] . ,
[4-6] [7-9] ,
Sagnac s o
. 1
Savart (1ol 1.1
117 [1s] ,
) s 1 . 1 s
s s (BS . o
Daninel Komisarek!'? 0 e s
b 107 l 9
: 2010-08-25, : 2010-12-30
(60572019) (2009011023)
, 1979 s e-mail: liuxiaodong 1@163. com



8 2299
x = 2{(n, — n.)tand (@) s
. N, n, o e , 0 o s
Prism 2 ®
2
a
.¢O 3 .
. CCD .
) BS
¢ 45°,
Prism 1
i . (o ) (e ),
Fig 1 Wollaston prism N ° ’
o e ] o ’
12
CcCh o A1 s
B A2) s )
: . I(x) = 2B, +2J * BQU cos2mar da 2
A
’ ’ B(» s X s A o
° Multi-level combination prisms
. s Lens Lens
¥ - e
s 2 . -
1 |II by
¢ X
> H |
W =
S~ = Polarizer Analyzer
bq -
..»"‘"f S~ao Fig 3 Spectrometer of multi-level combination prisms
]
Y Y
Prism 1 Prism 2 Prism 3 X, n
@ '
g @ 5 Roc 4 n—=1,2,3, 3
nX
/1-3/ b 7.
Prism 3
. , 0
) » 5%, 35 mmX7 mmXx10 mm( X
Prism 2
X ), (ny —n.=0. 170 5),
Prism 1
L= ((d—2c0n 4)
(b) . c 2(a) . d 3 . n
Fig 2 Multi-level combination prisms (n=3), (4)
(a): Equivalent prism; (b): Combined prism
= — = 2n(d — 2¢) (n, — n.)tand (5)
1) 1) ()Pd
. AB | CD, n=3, c=1 mm, n,—n.,=0. 170 5, a=5" (5),
2(a) s y 2. 875 em™ !,

2(b)



2300 31

S R SR
0 W

(4) s s
Flg 4 Interferometer fringes of multi-
level combination prisms
3 ’ 5
s 5(a) s 5(b)
31 ’ 5(C)
35 mm X7 mm X 10 °
mm., (n,—n.=0, 170 5) , 5, > @ ’ ’
635. 0 nm 635. 0 nm,
3.2 . (b)
4 CCD ’
s ( ), 633. 9
nm, (c) .
s 629. 7 nm
10-() 1'0,(b) 1.0 ©
o a [} <
2 038 £ os 2 03]
=, = =3
8 061 £ 06l & 06
- s 06 .
8 3 8
T 044 2 04 T 047
£ g =
Q i =}
Z 0.2 Zz 02 Z 02
0 T t T 04 0 T T T
500 600 700 800 500 600 700 800 500 600 700 800
Wavelength/nm Wavelength/nm Wavelength/nm
Fig 5 The spectrum of the 635. 0 nm laser
(a): Standard spectrum; (b): Multi-level combination prisms spectrum; (¢) One prism spectrum
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Improving Laser Center Wavelength Detection Accuracy Based on
Multi-Level Combination Prisms

LIU Xiao-dong, ZHANG Zhijie
National Key Laboratory for Electronic Measurement Technology, North University of China, Taiyuan 030051, China

Abstract In order to improve the spectral resolution of birefringence prism under the conditions of ensuring the quality of inter-
ference fringes image, the system used multi-level combination prisms and designed the method of interferometer fringes splice.
According to calculation of the interferometer fringes intensity of multi-level combination prisms, the optical path difference

' in multi-level

function and the spectrum resolution, the present paper analyzed that the least spectrum resolution is 2. 875 cm ™
combination prisms of four prisms structure. The method of interferometer fringes splice was designed to splice the section inter-
ferometer fringes, and in experiment the size of multi-level combination prisms is 30 mm X 28 mm X 10 mm. The standard 635
nm laser for getting the interferometer fringes was dealed with. Experimental data show that the detection spectrum distribution
of the 635. 0 nm laser was distorted by the direct splicing of the interference fringes, while the detection spectrum distribution of
the 635. Onm laser was consistent with the standard spectrum by the method of interferometer fringes splice. So the method can

effectively avoid spectrum distortion by interferometer fringes splice in multi-level combination prisms.
Keywords Spectrum analysis; Multi-level combination prisms; The splice of interferometer fringes; Spectrum resolution
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