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At high altitudes wake behind the comet must be considered 
with involving of non-equilibrium processes such as 
dissociation, ionization and radiation. The wake which is 
produced by flight of meteor with radius R and velocity V, can 
be modeled by motion of a cylindric piston with velocity V 
during time t " WV. 

The processes of ionization and dissociation are very 
essential for energy balance. Precise description of radiation 
requires to solve the equation of radiation transfer, but 
radiative energy losses can be considered as volume losses when 
the shock compressed layer is optically thin. Energy losses due 
to line radiation can be taken into account as volume losses 
when the next non-equality holds 

where Ne is the electron density, C2,wNe is the collision decay 
velocity of upper energy level of line, A2,is the velocity of 
radiative decay and 8 is the escape factor, which permits to 
take into account a reabsorption of radiation and corresponds to 
photon probability to escape the volume. This condition means 
that the main manner of upper level deexcitation is radiative 

- - 

decay. The escape factor 8 " ( kR ) -  I * 5  in a cylindrical case 
for Doppler shape of line. Here k is the absorption coefficient 
in the line center and R is radius of the cylinder. This 
condition allows to use volume energy losses for lower 
altitudes, when the shock becomes optically thick. 

We modeled wake which will be formed by penetration of 
Shoemaker-Levi comet into Jovian atmosphere with initial 
velocity 60 km/s [I]. 'Phe method of solving is described in [ 2 ]  
and includes ionic dynamics into hydrodynamics code. Jovian 
atmosphere is assumed to consist of pure hydrogen. Cylindrical 
shock wave increases temperature Ti of heavy particles and leads 
to dissociation of molecules. For Ti% 4 eV the degree of - 

dissociation is about j and the dissociation time is about 
s, so the atomic hydrogen atmosphere was considered. Condition 
(1) permits to use volume energy losses approximation in Jovian 
atmosphere for thickness of compressed layer R " 100 - 1000 m at 
altitudes H " 300 - 600 km, depending on initial electron 
density. 

Ionization processes strongly depend on initial electron 
density and electron temperature. Density of atmosphere is about 
lo-A lg/cm3 and particle density is about 6~10'~cm-~ at height 
H=440 km. Electron-heavy particle energy exchange time is about 
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1 o - ~  s for electron temperature about 0.5 - 2 eV. Ionization 
time r is about 10' - 1 o3 s for initial average charge 
Z " and electron temperature TeN 1-2 eV, and 7 is about 
1-1 O-~S for average char e Z " 1 o-~. On Fig. l distributions of 
electron and ion tempera f y e s  Te and Ti and gas velocity v over 
radius r are represented for time t=0.15 s. Dashed and solid 
curves correspond to different initial electron densities - 

(6.10~ and 6~10'~cm-~). Electron excitation of Ly-a line 
increases radiation losses to 2556 for 0.07 s in the latter case. 
So the shock velocity decreases on 2 W s  and Te and Ti fall 
too. A radius of the wake diminishes. The decreasing of the wake 
due to radiation losses is able to change essentially a pattern 
of gasd$namics flow of final explosion ejecta. 

All dissociative, ionic and radiative processes in shocks 
are non-stationary for these heights ( > 400 km) in Jovian 
atmosphere, so attempts to model the meteor wake with help of 
state equations rather than doubtful. 

Fig. I 
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