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COMPARISON OF THE CHARACTERISTICS OF A C02 GAS LASER WITH
THE PARAMETERS OBTAINED BY THE FIVE - TEMPERATURE
THEORETICAL MODEL

S. Moshfegh Hamedani, A.A. Yaraghchi, F. Madah
F. Soltanmoradi, M.H. Binesh Marvasti

abstract- Vibro-rotational spectroscopic details of the
Co2 linear triatomic molecule are analysed and energy
transfer between vibrational and rotational modes is pre-
sented in the form of a fi&e—temperature theoretical mo-
del. A system of five coupled partial differential equa-
tion is obtained describing the physical state of the Coj
N, -He mixture and optical intensity build-up in the laser
cavity.

A computer code is developed to solve the above equations
and predict laser intensity pulse shapes in time, total
output energy and other experimental parameters for a
given 002 TEA laser. The results are compared with experi-
mental data obtained from a Co2 TEA laser with transverse
excitation, atmospheric pressure and 5 MW output power
built in our laboratories. Design construction and perfor-
mance details of this laser are also presented. Output
pulse shapes for various gas mixtures, discharge voltage,
r.rror reflectivity and other experimental parameters are
compared with corresponding theoretical and computational
predi-tions. These compariscens show that the above theore-

tical model is a valid one and is able to predict the phy-

sical and experimental results with very good accuracy.

*This Laser was designed and constructed by Dr.Reza X.
Mosavi and Aliasghar Yaraghchi in the Laser Division
during the years of 1977-8,
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