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Abstract Much high frequent light exist in the near-field of the high energy chemical oxygen iodine laser (COIL),
which cause serious harm to beam quality and system near the high power beam tune. So it is necessary to study the
propagation laws of the high frequency light. The generating mechanism and characteristics of different high frequent
light are analyzed. Since the diffraction of cavity mirror and higher-order modes contribute to most of the high
frequent light, they are main objects of the study. The energies of different positions are measured by the
measurement diaphragm set in the beam tune. The angular power spectra of the high frequent light are calculated
according to the corresponding space angles on the diaphragm. The angular power spectrum curves changing with the
duration are analyzed by three different methods, and the accordant results are got. The research results show that
the angular power spectrum in the front is bigger than that in the back, and the angular power spectrum increases
with the deterioration of beam quality, and in the same time, the energy loss may enhance, too. The power and
energy on each defending diaphragm can be calculated with the angular power spectra, which lays a good foundation
of heat control technology for the high energy COIL.
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Fig. 1 Schematic diagram of the propagation

for the high frequent light
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Table 1 Energies of the seven diaphragms with
different durations

No. 1101 1102 1103 1104

t/s 2 4 6 8
Diaphragm 1 0.143 0.395 0.660  0.905
Diaphragm 2 0.085 0.205 0.343  0.483
Diaphragm 3 0.074 0.184 0.288 0.414
Diaphragm 4 0.022  0.049 0.078 0.110
Diaphragm 5 0.042  0.097 0.161  0.245
Diaphragm 6 0.047  0.112  0.192  0.295
Diaphragm 7 0.128 0.365 0.631 1. 000
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Table 2 Angle range of each diaphragm

Distance / 0,/ 0./ Ouve/
m rad rad rad
Diaphragm 1 11. 83 0.00888 0.01564 0.01226
Diaphragm 2 5.03 0.00655 0.00888 0.007715
Diaphragm 3 20. 38 0.00515 0.00655 0.00585
Diaphragm 4 24.57 0.00448 0.00515 0.004815
Diaphragm 5 28.77 0.00382 0.00448 0.00415
Diaphragm 6 32.96 0.00334 0.00382 0.00358
Diaphragm 7 39. 47 0. 00279 0.00334 0.003065
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Fig. 4 Angular power spectrum curves with different durations
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Table 3 Calibration result of one measurement diaphragm

No. 1 2 3 4 5
Calibration coefficient 1.137 1. 150 1. 185 1.163 1. 146
Average of the calibration coefficient 1. 156
Standard deviation 1.9%
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