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Abstract

Theoretical Study on Air Dispersion Compensation in the Distance
Measurement of Femtosecond Pulsed Laser
Wu Tengfei

Liang Zhiguo Yan Jiahua
(National Key Laboratory of Metrology and Calibration Technology. Changcheng Institute of

Metrology & Measurement , Aviation Industry Corporation of China , Beijing 100095, China)

femtosecond laser.
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Influence of air dispersion on the pulse width is studied in the distance measurement of femtosecond

—

pulsed laser. The femtosecond pulsed width variations with input femtosecond pulsed width, central wavelength and
the propagation distances are given in analysis. Compensation scheme of air dispersion based on high-density
transmissive grating is put forward to maintain distance measurement accuracy. Then influence on compression of
femtosecond pulsed laser width by grating period and distance is also given. The method has some advantages. such
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as compact volume and convenient operation. It will be helpful for high-accuracy long distance measurement by using
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S: femtosecond laser oscillator;

PLL: phase locked loop;

FLFC: femtosecond laser
frequency comb;

L, and L,: laser expander;

M, ~M;: reflector;

M, and M, ; beam splitter;

G, and G,;: gratings;

D: diaphragm,;
F: filter;

FROG: frequency resolved
optical gating
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Fig. 1 Principle schematic of air dispersion compensation in distance measurement using femtosecond pulsed laser
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Table 1 Grating distances under different atmospheric conditions

Temperature / C  Atmospheric pressure /Pa

Humidity /%  Pulse broadening factor Distance between gratings /mm

3.09 0.1639
3.06 0.1668
3.04 0.1683

15 1.01005 X 10° 30
20 1.01325X10° 50
25 1.01925X10° 80
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Fig. 7 Femtosecond pulsed laser width variation with

distance between first grating and second grating
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