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Development of a single mode fiber laser collimator

Feng Qibo Liang Jinwen

(Northern Jiaotong University) (Tsinghua University)

Abstract ; On the basis of brief analysis of major factors, that affect the accuracy of
laser collimator, the laser alignment principle by using a single mode fiber is presented
in this paper. The design of software and hardware is discussed. The experimental re-
sults on the laser drift of the collimator is given and indicate that the relative laser drift
of the collimator within the range of 20 meters in one hour is less than 2X107°.
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Fig. 1 Schematic diagram of a single mode fiber laser collimator
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Fig. 2 Bolck diagram of signal processing circuit
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Fig. 4 a— The experiment curve obtained by
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Fig. 3 Flow chart of measurement software computer (peak-to-peak value 5um)

U BREAHLEENRE

X3 B B B AFOCME E G ATER . R R Y Sm, 10m BA K 20m B, L AEEH AL
£ 1h HAEBE G WE 1 iR,

Table 1 Laser drift of the collimator within one hour MBLIFAUESL : BEDEEH
distance L 5m 1om 20m R R R I T oG4 2 5 10 &
group number 3o.pm 30:pm 3o;um ﬁ;vﬁﬁ?ﬁﬁ*ﬁfgi{ 20m JEE W 1h

1 5.4 8.0 40.1 By A AT BB (30) /N F 2.5 X
2 7.5 8.4 24.4 107°%,

3 11.8 22.8 9.3 Ptk — PR HEE B HE
4 10.5 11.3 18.6 ME - oA O R E B 4T 3
5 8.4 23.1 24.2 B, N 5 BOR . H RME L i
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Fig.5 Schematic diagram of compensation experiment on laser drift
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Table 2 The results of compensation experiment

time compensation value measurement value results time compensation value measurement value results

(min) (um) (um) (pm) (min) (pm) (um) (pm)
1 —1.6 1.7 0.1 12 —3.2 5.3 2.1
2 —2.6 2.1 —0.5 13 —4.3 5.8 1.5
3 —2.8 2.4 —0.4 14 —3.9 5.2 1.3
4 —3.7 2.9 —0.8 15 —4.6 6.2 1.6
5 —4.1 3.1 —-1.0 16 —4.2 6.4 2.2
6 —3.6 3.2 —0.4 17 —5.0 6.8 1.8
7 —4.0 3.7 —0.3 18 —4.5 6.7 2.2
8 —3.8 3.8 0.0 19 —4.6 7.0 2.3
9 —3.8 4.1 0.3 20 —5.1 7.3 2.2
10 —4.1 4.7 0.6
11 —4.3 5.5 1.2 3o 2.4 5.2 3.4
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