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ABSTRACT. We apply our fluid dynamic model with chemical kinetics of dusty comet comae to 
P/Tempel 2. A brief summary of results concerning gas/dust dynamics and chemistry is given. 

One-dimensional , multi-fluid simulations of the coma of P / T e m p e l 2 a t perihelion have been 
performed. These simulat ions are based on our model t h a t t r ea t s t h e physics and chemist ry 
of t h e inner coma in great detail as summarized by Schmidt et al. (Comp. Phys. Comm. 
4 9 , 17-59, 1988). Recent progress of the model includes incorpora t ion of dust en t r a inmen t 
by the gas , dus t size dis t r ibut ions , dust f ragmenta t ion , d is t r ibuted coma sources of gas-
phase species re la ted t o the dus t , and a separa te account ing of t he electron energetics. An 
improved calculation for the subl imation r a t e of water from the nucleus is now performed 
and t he chemical react ion network has been expanded to include C H 3 O H , H2S, and H2CO2 
as possible paren t molecules. T h e assumed volatile composit ion is given in Table 1 and 
o the r model pa r ame te r s are listed in Table 2. 

T h e model species profiles are appropr ia te for neutra ls t h roughou t t he coma and for ions 
wi thin t h e contact surface. Figure 1 i l lustrates t h a t me thano l is a d is t r ibuted source of 
H2CO upon photodissociat ion with a lifetime of 1.96 • 10 4 s (quiet sun) . In t u r n , H2CO 
forms a d is t r ibuted source for CO with a lifetime of 5.15 • 10 3 s . Several organic species, as 
well as t he dus t , cont r ibu te to enhance t he coma abundance of CH and extend i ts range . 
As shown in Fig. 2, p ro tona ted paren t molecules may be major ionic species in t h e inner 
coma if t h e paren t abundances in the nucleus are ^ 0.5% with p ro ton affinities grea te r 
t h a n t h a t of water (e.g., N H 3 , C H 3 O H , H 2 C O , H 2 C O 2 ) . It can be seen t h a t t he abundance 
of a p ro tona t ed paren t species is higher t h a n the respective paren t ion in t he inner coma 
(R & 500 k m ) . For i l lustrative purposes , we have set the abundance of H2CO2 r a t h e r high 
(1%) in t he nucleus composit ion which leads t o its p ro tona ted ion H a C O ^ being t h e most 
a b u n d a n t ion in t h e inner coma. This demons t ra tes the sensitivity of t he abundances of 
p r o t o n a t e d species on t he initial composit ion of these pa ren t s . 

T h e dus t mass dis t r ibut ion is approx imated by a power law (exponent /?) wi th 11 discrete 
sizes, logari thmically spaced between a m t n and a m a x . T h e model capabilities for dust 
f ragmenta t ion are not used in the present calculations. Gas and dus t are rapidly accelerated 
upon leaving t he nucleus. For s t a n d a r d dust densities, small particles are more efficiently 
en t ra ined with t he gas flow t h a n large part icles, result ing in higher te rmina l speeds. T h e 
acceleration zone for all particles is approximately within 10 RnUc> A complete descript ion 
of t h e model and results will be presented in a forthcoming publ icat ion. 
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Species Number Species Number Symbol Value Symbol Value Species 
Abundance Abundance 

H 2 0 0.8692 C2H2 0.0066 1.381 AU Z 2.9 • 10 1 7cm" 2 s" 1 

CO 0.034 CS 2 
0.005 A 0.03 Q 4.0 • lO^s" 1 

C 0 2 
0.029 H2S 0.005 0.97 Qwater 3.5 • lO^s" 1 

CH3OH 0.01 CH3CN 0.0016 Rnuc 1.5 km Pdust 0.5 g c m - 3 

NH3 0.01 NH2CH3 0.0008 • 4 n « c 14 km 2 

X 0.027 
H2CO 0.01 POM5 0.0008 193.8 K O-max 1 cm 
H 2 C O 2 0.01 HCN 0.0006 Pnuc 0.5 g c m - 3 

amin 0.1 um 
N 2 

0.007 H2C3H2 0.0004 0.5 
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Figure 1. Profiles of the in tegra ted flux for C O , C H 3 O H , and H 2 C O th roughou t t h e coma. 
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Figure 2. Number density profiles of electrons and ions related t o selected pa ren t molecules 
via pro toniza t ion and ionization. 
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