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Abstract: To accurately combine and launch several visible laser beam with different wavelengths, a com-
pact optical monitoring device for beam direction was designed. First, main performances of the monitor-
ing device were measured based on the application requirement of combining and launching laser systems.
Subsequently, photo detect, optical system, and mechanism structure of the monitoring device were se-
lected or designed using the application space of device. The length of the monitoring device was com-
pressed considerably using the six times folding beams and upper and lower layered optical path. Finally,
the monitoring device was tested for focal, modulation transfer function (MTF ), and monitoring accuracy
by conducting experiments after carefully manufacturing, assembling, and adjusting. The results show

that the designed monitoring device with low volume (200 mm X 180 mm X 140 mm) , long focus (approx-
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imately 1 002 mm) , and high monitoring accuracy (more than 10.0 prad) can satisfy the application re-

quirements of combining and launching laser systems.

Key words: optical system design; small volume; long focus; monitoring laser direction; modulation

transfer function; monitoring accuracy
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Tab.1 Requisite performances of beam-direction moni-

toring device

Items Requirement
Wavelength/pm 0.4~0.8
Precision/prad 10
Focal length/mm =1000
Aperture/mm =50
Visual field/mrad =5
Device size/mm® 250X 220X 200
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Tab.2 Main performance of selected photodetector

Items Requirement
Response wavelength/pm 0.35~0.95
Pixel size/pm 3.45
Pixel numbers 2 448X 2048
Frame rates/(frame-s ') 22
Bits per pixel/bit 12
Detector size/mm® 55X 30X 30
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Fig.1 Primary optical design of beam-direction monitor-

ing system

O SR P ) A 000 2 T A ' B e B K e
(0.4~0.8 pm) , B T A [\ 3 K 6 R 7E 3% 56 Y
oA m, SRR ELE T EEZR. T
%iﬂ%é}aﬁ’a"kiwﬁfﬁ,zlxjc%ﬁﬁmﬁ]ﬁ%tﬂ%ﬁﬁ
E%M&E’Jﬁwﬂh‘t%%éﬁﬁ T, &

1t 43 #r, %  H-ZK1 . H-ZF6 #l LAK9B Mﬂ?ﬁﬂﬁi
B, LT R 22 RE AR & KO R
A TR 3 4 520 P A1 2 B R, 2/ T BB
1, B AT R BR K- o

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

40 ym

RMS/GEO
2.904/5.326 um
0.709/2.044 pm
6.682/9.187 um

RMS/GEO
2.534/4.136 um
0.413/0.898 pum
6.982/9.226 pm

Radius: RMS/GEO
WH 1: 2.409/3.336 um
WH 2: 0.334/0.489 um
WH 3 : 7.083/8.887 um

2 St R G a s
Fig.2 Spot diagram of optical system
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