% 48 %% O asb gl T A2 2019 4 9 A
Vol.48 No.9 Infrared and Laser Engineering Sep.2019

Lyot B XU 5138 ik i FEDF L F 2 h pO M R A 38
M B AR REE IR, TR,
(PEAAE T ERNE X —AFFRFT, T HRIER 056027)

W OE. A EANEKREGARE AGAETAE ABAFESAR T, KT T —4 Lyot B R4
R M ERBEAR GG EL SRR, BRI R BE A Omm, Z3RIE Ik R B 6 F AT
B AR RN F B 6 R BRAL BRI A AN AT Bk 4, B ad kit k4 5 Ak R
mH kA A 63°, L @ik &k tbiE ok 20, T VA L ILAN 3.6~4.3 pm R Bk K 69 TR s, F R 3
TR R A TR E e NS A B IR T AR £, 5 R AT R B LA AR A Fe NS A B AT T A, Tk ad gk
A AR 0k R 4L 5 HLA Ok K eG4 IE . Lyot A ARSI Ik A AENRAE A AR R WL BRAES AR LA
BAFH A% A AR, TR DF L F R A B R SR PO LIRF LI AE T ERNEL,
KB . DFALFHRSE,; RIrHFikikrn; #9R; DF b

MESES.: TN248.5  XHIEEEB: A DOI: 10.3783/IRLA201948.0905006

Application of Lyot birefringent filters in DF chemical laser

Yang Zhen, Ren Xiaoming, Zhao Haitao, Liu Xiankui, Wang Jie, Guo Jianzeng
(The 718th Research Institute of China Shipbuilding Industry Corporation, Handan 056027, China)

Abstract: Considering the effect of modulation depth, tuning rate, free spectral range, walk-off angle, a
type of birefringent filters (BRFs) was designed, which consisted of the same three sapphire crystals
plates. The birefringent filters’ thickness was 9 mm. They were placed parallelly with the same axis. In
order to reduce the reflection loss of the surface, light incidented through BRFs at Brewster’s angle.
According to design the tilt angle between optic axis to the surface of the plate which was 63°, tuning
was accomplished by rotating the plates as a whole about an axis perpendicular to the surface; finally the
spectrum from 3.6 to 4.3 um can be output. Considering the mismachining tolerance of BRFs and the
deviation of incident angle adjustment, the calculation was accomplished from different tilt angle and
incident angle respectively, the output wavelength correction can be realized by rotating the plates. BRFs
are low-cost and easy to use. Besides, they have a good function of tuning and selecting the different
frequency. It's useful to study the characters of DF chemical lasers’ spectrum.
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Fig.1 (a)DF chemical laser resonator containing a birefringent filter
inserted a Brewster’s angle;(b) light beam incident on the
birefringent filter at Brewster’s angle. o angle is between
the optic axis and the surface of the plate; Z‘ is optic axis;
S is the direction of beam propagation; 3 is incident angle;

p is rotation angle of the plate; d is thickness of the plate
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Fig.4 (a) Calculated variation of modulation depth as a function of
plate rotation angle (p) with different o, (b) calculated
variation of tunig rate as a function of plate rotation
angle (p) with different o , (c¢) calculated variation of free
spectral range as a function of plate rotation angle (p) with
different o, (d) calculated variation of walk-off angle as a

function of plate rotation angle (p) with different o
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Fig.5 Calculated variation of filter’s thickness as a function of

filter rotation angle with different o
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Fig.6 Calculated transmissivity curves of different rotation angles

and filter’s thickness as a function of wavelength
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Fig.7 Calculated transmissivity curves of filter's thickness

rate 1:1:1.5 as a function of wavelength

S B fei G A TR, XUHT A DB R R T A ORL Y
TR 22 RS A BE B R Y e 22 2 S B PR kAR
BA% . WK 8 Pron, HOGRRE A KA 1oy n TR 2%
B 375 555 7 e (E 3 B8 ~65 nm, % 2 BUATT 38 8 O v AT A
S IE i A B RS L R X XU S D 9 4 ' Bl
150 A — B, 2 3 B0 o A i 4200 1 o) IR R R 22
25 S A A TG N, R W XU I 0 R R AR | TN
WM 7 2 T LA SR 08 R 2 7 TS AT AR X
FCBEATACIE o AnTE 9 iz, S5 A G A B e A 1o Bty

- 84° 91 98°
100%
(a)
= 90%}
2 s0%|
z
5
& 70%;
d1=9mm d2=9mm d3=9mm =63 p=59"
60%

3.5 3.6 37 38 39 40 41 42 43
Wavelength/pm

0905006=5



bl ok TAR

% oM

www.irla.cn

% 48 A

84° 91° 98°
100%
(b)
= 90%r,
=
7
‘E 80%p
%
=
2
= 70%f
d1=9mm d2=9mm d3=9mm =63 f=59"
60%

35 3.6 3.7 3.8 3.9 40 4.1 42 43
Wavelength/pm

P 8 AN ) S A £ 1R 0 T S I8k i o el it £k
Fig.8 Calculated transmissivity curves of birefringent filters under

different tilted angles and optical axis and wavelength
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Fig.9 Calculated transmissivity curves of different incident angle

and wavelength
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