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Effects of Heat Release from Near-Resonant Energy Transfer
on Chemical Oxygen-Iodine Laser
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Abstract :

and I is a process of heat release, which is harmful to the stimulated emission as the heat release reaction caused by

In chemical oxygen-iodine laser (COIL), the near-resonant energy transfer reaction between O, (*A;)

vapor quenching and unaviodable. The influence of quenching heat release on pneumatic properties of resonator and
output power is calculated. The magnitude of near-resonant energy transfer is related to the population inversion and
stimulated emission, in other words, is proportional to the gain of resonator and intensity distribution of laser, so this
effect mainly occurs at the front part of the entrance of resonator. The effects almost are equivalent to the quenching
by 7% H,O population influencing on chemical oxygen-iodine laser, and the theoretical model for chemical oxygen-
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iodine laser is improved.
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Fig. 1 Temperature, Mach number band O; (* A) yield variation along the flow direction in different conditions

NHR: no heat release, NRNT: near-resonant energy transfer, QW : water quenching
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Fig. 2 Temperature versus expanding angles for different heat releases
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Fig. 3 Comparison of heat release effects between near-resonant energy transfer and water vapor quenching
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