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Calibration of Pulse Signal-to-Noise Ratio Measurement for Femtosecond Laser

Ouyang Xiaoping Zhang Fuling Tang Shunxing Zhu Jianqiang

(Shanghai Institute of Optics and Fine Mechanics . Chinese Academy of Sciences, Shanghai 201800, China)

Abstract In order to get a high dynamic range in pulse signal-to-noise ratio (SNR) measurement and ensure a high
measurement accuracy, a research is taken on the calibration of pulse SNR measurement. As we know, a beam will
generate multiple reflections with a fixed interval between every two neighboring reflections when it reaches a glass
mirror. The light intensity will suffer the degression caused by these reflections. A calibration method for the pulse
SNR is provided, and a formula for calculating the multiple reflections from glass mirror is established. Experimental
results show that between two neighboring reflections from the back surface, the optical path delays are always close

2

to 24 mm, and the attenuations of relative intensities are always about 10 *. From the analysis on pulse sequence,
the dynamic range of the pulse SNR measurement is obtained to be about 2.6X10 *. Furthermore. the effects of
material absorption and group velocity dispersion to pulse SNR measurement are also discussed, and it is found that
these two factors are neglectable.
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Fig. 1 Schematic of SNR measurement and its calibration
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Fig. 2 Curve of SNR in calibration experiment
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Table 1 Experimental data of back surface reflected light

0° Normalized Position of peak Optical path delay to Calculated value of
incidence intensity value /step front surface /mm mirror’s thickness /mm
Front surface 1 1 0 No
Back surface (1) 1.04X107* —4853 24.27 8.09
Back surface (2) 1.66X10"" —9715 48.58 8.10
Back surface (3) 1.55X10°¢ — 14569 72.85 8.09
Back surface (4) <2.6X10°* Can’t find
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