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HYDRODYNAMIC MODELS OF THE ACCRETION STREAM IN 
MAGNETIC CATACLYSMIC VARIABLES

Kunegunda E. Belle^

H ere I use th e  M H D  code, FL A SH , from  th e  
U n iversity  o f  C hicago A SC I C enter for A s- 
trop h ysica l T herm onuclear F lashes, to  sim u
late in itia l tw o-d im en sional sim ple m od els o f  
accretion  stream s in m agn etic  C V s. T h ese  
m odels exp lore th e  evo lu tion  o f inflow ing m a
teria l for tw o w h ite  dw arf m asses; O.SALq and  
0 .9 M q . It is seen  th a t a d iscon tin u ity  form s at 
a heigh t o f  6.1 X  10® cm  above th e  w h ite  dw arf 
’surface’ for M w d  =  O .S A L q  and at 1.6 X  10^ 
cm  for ALw d  =  O.OALq . T h ese  m od els w ill 
be d eveloped  further w ith  th e  u ltim a te  goal 
o f com p letin g  a th ree-d im en sion a l m od el o f  
m agn etic  accretion  on to  a W D  surface.

The Models: Models using different white dwarf 
masses were constructed. For each model, a 2D 
cartesian grid of width 4 x 10  ̂ cm and height 5 x 10  ̂
cm was used. An accretion stream of this width 
roughly corresponds to a fractional accretion area 
of /  =  0.001 on the surface of a O.OMq white dwarf. 
The computational grid is set up so that one compu
tational block is 2 X  10  ̂ cm on a side and three lev
els of adaptive mesh refinement (AMR) are allowed 
during the computation. Protons and electrons are 
used for the stream composition, the material is al
lowed to radiate, and a gamma-law EOS and plane 
parallel gravity are ('inployed. The entire computa
tional volume is given the initial stream parameters 
T  — 50,000 K and p = 1 x 10“ °̂ g cm~^. A down
ward velocity of —3 x 10  ̂ cm s“  ̂ is given to material 
above ^ =  3x10^ cm. Each model uses a 1 MG mag
netic field.

Model 1. This simulation was performed for 
ATwd =  0.54/. (log^ =  7.86). Figure 1 displays 
the temperature profile at times t =  0 and t — Q9 
s. This is the time at which a discontinuity forms at 
^ =  6.1 X  10® cm, as can be seen in the plot. Af
ter time t =  69 s. a numerically seeded instability 
develops.

Model 2. This simulation was performed for 
A/wd =  0.9Mq (log^ =  8.49). Figure 2 displays 
the temperature profile at times t = 0 and t = 42.5 
s. This is the time at which a discontinuity forms at
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Fig. 1 .  Temperature profile for Model 1 ( M w d  
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Fig. 2. Temperature profile for Model 2 (Mwd =  
0.9Mo).

y  = 1.6 X  10  ̂ cm, as can be seen in the plot. Af
ter time t =  42 s, a numerically seeded instability 
develops.

The software used in this work was in part devel
oped by the DOE-supported ASCI/Alliance Center 
for Astrophysical Thermonuclear Flashes at the Uni
versity of Chicago.
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