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PRECURSOR VACCUM-ULTRAVIOLET RADIATION AHEAD
OF STRONG SHOCK WAVES IN SHOCK TUBE

Cui Jiping Fan Bingcheng He ‘Yuszhong
(Institute of Mechanics, Academia Sinica, Beijing China)

Using a Molybdenum target mounted at the axis in our ¢800 mm low density shock
tube as a photon detector to monitor the flux density of the precursor vaccum ultra-
violet photon ahead of the shock waves, some useful results are obtaind. (1) The pho-
ton flux density as a function of the distance ahead of the shock, i.e. the radiation
prefile, is determined experimentally. A simple model is proposed, ir which the illu-
mination by the radiation of high temperaturs shock waves of finite gize and absorp-
tion by the gas ahead of the shock waves zr¢’ considered. 'The agreeinent between the
experimental results and 4lecretica! estimatior based on the simple model are resona-
ble. (2) The mechanism and the exitaiicn kinetics of the vaccum ultraviolet radiation in
argon are iuvestigated. The intensity versus frozen temperature is an Arrhenius plot
with an activation energy 11.4 ev which is just the first exitation state of argon. And
the intensity is proportional to the square of the initial pressure. The mechanism which
fulfils these experimental facts is the nonequilibrium resonance radiation exited by
argon-argon collision. The eross-section coefficient is dertermined in the present work
8*=1.2X107" em® ev™". (3) The vaccum ultraviolet radiation produced by strong shock
in air is due to the electronic tramsition b'T—X'E of nitrogen molecule. the measured
photon flax density versus frozen temperature is an Arrhenius plot with a apparent
activation energy 8.1 ev which contradict to the value 12.9 ev obtained by molecular
spectra. The photon flux density is proporticnal to the initial pressure. In order to
fit these gxperdznienta‘l facts, a simple modle of the radiative shock front structure is
pmpdsed, in which effective thickness of the rediative layer is related to the dissocia-
tion relaxation of oxygen. The radiation is nonequilibrium and the controll process is
the exitation X'S—b"'L by molecule-molecule collision. then the activation energy 12.1
ev is obtained and the exitation cross-section of molecular nitrogen is determined in the
present work Q*=2X10""* ¢m?



