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Power Balance Measurement Technique of Multi-Beam Laser
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Abstract The calculation methods have been developed for estimating the power and power imbalance, for that
there is no disscussion on calculation method of power balance in detail currently. According to the results of
theoretical simulation, the center position of temporal profile full width half maximum is fixed as the base point of
power balance calculation for the flat-top pulse. Photo-electricity conversion component, oscillograph, and energy
calorimeter are used to measure beam synchronization of arrive target, temporal profile and energy. Detailed results
of the power and the power imbalance of laser facility from these calculations are proposed, and the uncertainty is
analyzed. Consequently, the measurement technique and methods of multi-beam laser power balance are given.
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Fig. 2 Calculation of the temporal profile as a function of
laser energy for input (a) and output (b) pulse shape
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Table 1 Position of three kinds base time point

of temporal profile versus input energy

Input  Position of front Position of back Position of center

energy /] FWHM FWHM FWHM
1.0 405 1598 1002
1.5 387 1594 991
2.0 371 1590 981
2.5 366 1579 973
3.0 362 1569 966
Average error 142 9.6 1.0
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Fig. 3 Beam synchronization testing. Temporal profile

of standardized beam 1 (a) and beam 2 (b)
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Fig. 5 Instantaneous power and error of beam six
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Fig. 6 Average power and power imbalance as a function
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Fig. 7 Calculations of power balance parameters (back
edge of FWHM is fixed as the base point) with
the instantaneous power (a) and the average
power and power imbalance (b) as a function

of time
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