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Abstract: The high-repetition 3 —5 pm mid-infrared solid-state laser has gain a lot of attention for its
potential applications in civil and military. Because of the characteristic of solid-state laser, the temperature
gradient of resonator and the environmental vibration in the transmission will influence the pointing of laser
to generate quite large jitter and drift, which cannot be applied in some fields that the requirement of
pointing precision is quite high. In such case, the monitoring and alignment system after laser are installed
to control jitter and drift of laser beam. Therefore, there are two kinds of detector will conduct the
comparable experiments to verify the performance. One is the infrared quadrant detector and the other is
pyroelectric array camera. The experimental results show that the pointing errors for these two detectors are
about 9”. The pointing error of pyroelectric detector is 5.39”. The quadrant detector has wider bandwidth
than the pyroelectric array camera and the pyroelectric array camera based on the thermal image is more
intuitive. Therefore, for the mid-infrared laser, corresponding detector can be chosed to built up the monitor
system based on the applications requirement.
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Fig.1 Photo of infrared quadrant detector
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Fig.2 Responding curve of infrared quadrant detector
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Fig.3 Infrared pyroelectric detector
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Fig.4 Optical spot image of pyroelectric detector
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Fig.5 Experimental setup for pyroelectric detector
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Fig.6 Pointing monitor calibration of pyroelectric detector
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Fig.7 Experimental setup for the quadrant detector
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Optical intensity signal of
four-quadrant detector
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Fig.8 Single pulsed waveform
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Tab.1 Pointing calibration experiments for

pyroelectric detector

No. Angle of rotator Measurement angle Error
1 1” 5.60" 3.60"
2 2.39" 10.37" 5.59"
3 5.56" 17.42" 6.30"
4 11.51" 28.21" 5.19”
5 29.89" 53.47" 6.31"

MF T AT LI, PR HL SR g 00 D R4 1)
B, 0 Y R 25 OF BB AE 5.39", 43 B H FE =R
FACRE HRL PRI A 1) 1500 70 B R BLAIR, fBO0 R/ 85 wmx
85 um, 43 FEE Ky 124x124

SR FH U R BRI g 00 k4 016 BRE A7 B A UL 0 AR AR
RAE S AN O PR o i T UL EOL IR B Bk 58
B, AR PR 2 A kb B e RAE BCE 4 O —
YCF- T AR B, 3 nl LU AR T 5 LR B 69 6 A 5K
FB PG B RN E A H Y.
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Fig.9 Software collection interface for position of laser beam in

quadrant detector
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Tab.2 Laser pointing stability under different

periods
0 Pulse 300 250 200 150 100
Average - -
4.35 4.31 4.89 5.36 5.94
/prad
P-v
u 17.10  20.81 20.39 20.75 27.15
/prad
RMS -
3.60 3.55 3.63 4.00 4.69
/prad
78 50 40 30
Average oo
6.29 7.45 8.44 9.04
/prad
P-v
u 35.51 39.30 43.25  43.12
/prad
RMS 5.10 5.84 6.58 7.11
/prad
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