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Multi-Parameters Real-Time Monitoring System for
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Abstract To measure output parameters of a laser amplifier. with the repetition rate of several tens of minutes one
pulse and single pulse energy of 5 J, a special designed measurement system is put forward for high-energy. large
cross-section, low frequency laser system. This system uses the principle of Fourier image transfer to realize real-
time and clear monitoring to the output characteristics of the laser beam. And this system can not noly detect laser
wavelength, spectral width, spot size, single pulse energy, repetition rate, and polarization direction of the laser
beam simultaneously, but also statistically calculate the beam modulation, divergence angle, directivity, beam quality
factor, energy stability, average power, power stability, pulse width, pulse stability, and degree of polarization.
Key words measurement technique; multi-parameter real-time monitoring; Fourier image transfer; laser beam
parameters
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Fig. 1 Schematic diagram of beam softening factor definition
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Fig. 2 MTF curve of near-field monitoring system
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Table 1 Image transfer calculation result of near-field monitoring system

Surface type Radius /mm Thickness /mm Glass Semi-diameter

OBJ Standard Infinity 1822. 80 37.5

1 Standard 1850.0 15 BK7 50

2 Standard —1850.0 1822. 80 50

3 Standard Infinity 148.0 8

4 Standard 175.98 5.0 BK7 15

5 Standard —1098.72 15.0 15

6 Standard 89.09 5.0 BK7 15

7 Standard 239. 48 134.91 15

8 Standard Infinity 3.04

F2 W RGN g R OB
Table 2 Reduction beam calculation result of near-field monitoring system
Surface type Radius /mm Thickness /mm Glass Semi-diameter

OBJ Standard Infinity Infinity 0.0

1 Standard Infinity 1822. 80 37.5

2 Standard 1850.0 15 BK7 50

3 Standard —1850.0 1822. 80 50

4 Standard Infinity 148.0 0.03

5 Standard 175.98 5.0 BK7 15

6 Standard —1098.72 15.0 15

7 Standard 89.09 5.0 BK7 15

8 Standard 239. 48 50.0 15

9 Standard Infinity 3.16
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Fig. 3 Real-time monitoring technical solutions to

low-repetition-rate
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Fig. 4 Real-time monitoring system to

low-frequency laser beam
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Fig.5 Energy distribution of the light field and imaging

map gained from near-field measurement
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