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Analysis of laser’smonochromatic and stable fréguency ndexes
based on edge detecting technology

MA Yong,L N Hong, JI Hang, DONG_Tian-lin
(W uhan National Laboratory for Optoelectronics, Deparment of Infomation and Electronic Engineering, Huazhong University of
Science and Technology, W uhan 430074, China)

Abstract: In the application of the lidar system based on«edge detecting technology, the laser’s central frequency will drift
If the excursion of the central frequency is o big, it will-influence the measuring precision of edge detecting system. Through
smulation and calculation, the absomption pectrum of moleculeiodine absomption filter from 470rm ~550mm was obtained Taking
the amogpheric parameters and the undemwater parameters as an example, based on the lidar system using edge detecting
technology, the absomption spectrum of molecule (iodine absomption filter, meeting the requirement of the detecting system ’was
obtained and the center emission frequency,of laser enitterwas detemined Based on the above results, the p ropermonochromatic
and stable frequency, meeting the detecting‘system ’s demand, was detemined and the results can be used as the guideline of laser
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emitter’s choice in the practical systems
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Fig 1 Abwmption pectrum of molecule iodine absomption filter ranges from

470nm ~550mMm
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Fig 2 Double absomption crests symmetrically at 531 8412nm

1.04
20.8
= 0.69 !
=
£ 0.4
i
£ 0.2

0.4 absorfTion crests

564150 564170 564190 564210

frequency/GHz
Fig 3 Double absomption crests symmetrically at 531 7413nm
P 200 B2 Y BOG K HE POLER 5 6407812 X
10° GHz (L 1y 531 8412nm ) WU Mg ie 2 [ ) B
BN 2 aGHz/E A 2RI Y2 850 1 6GHZ/E
A AMBOE 258 L 5GHz /A o« B 3T LAY



% 31% % 5

O Pk ETHGHNEARNBO RSS2 471

BOLH RN 5 6418411 X10° GHz (L KN
531 7413mm) X 2 [AIHIBE BTN 2 2GHz A AT,
eI (22 55 L 5GHzZE A A I W AT e ) 2%
A 1 8GHzZ/A A o

FEMG 7K R AT B AR A S Y Y —
7GHz~8GHz, W4 55 [ o8 500MHz /e A7 B U A g
] R e AR 14GHZ~16GHZLEIN « R LN
MEAETAE RS WA 4 5.

1.01
Z0.8
F% 0.0
2
E 0.44
£ 0.2

0.01

563910

absorption ¢rests
563930 563950 563970
frequency/GHz

Fig 4 Double absomption crests symmetrically at 531 9578nm
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Fig 5 Double absomption crests symmetrically at 531 3526rm
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Fig 6 Schematic of double-brim detecting
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Fig 7 Schematic of double-brim detecting when the laser central frequency
drift © right
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Fig 8 Schematic of double-brim detecting when the laser central frequency
drift © left
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Fig 9 Laser’s line width“in amospheric channel
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Fig 10 Laser’s line width in oceanic channel
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