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patfg.ggg

Bonding

E O Eo

but here we have
inflow accretion

E O r so

consider extended gaseous media with
pressure Poo and density go at r o

consider father a point mass M atrest inside
this medium BTW if it were moving it's the case

of aBondi Hoyle accretion

As with Parker wind we work in spherical coordinates

and assume radial symmetrywith I u r er

Stationary steady state conditions f o

Fromthe continity equation we alreadyknow see

Parkerwind thatthe accretion ratemustbe constant

M Ga r gu
becauseofCigs steadof

mind

Contrary to the Parkermind derivation we will use
a polytropic EOS here














































































































t k constand polytropicindexM

soundspeed G r If Pk g't
or usingthecontinuityeg Cs PK tf

TheEulereq in spherical symmetry stationary

VY F1f_1m
We now consider the isothermal limit F1
and then the moregeneral case K M

1F.ec.se
everything is identical to the Parkerwind derivation
except that 5 0 for accretion since it appears
quadratically in the solution this accretion case is
automatically included

Y h t 4 hit E C

with I Is In and F F
with rs YE Fai






























Sane graphical solution as forParkerwind

Parkerwind

Bondiaccretion

maxMfor E3

Bondi accretion solutions are the ones with 3
because Va mustbe zero

Therefore the maximum accretion rate isgivenby E3
andthe actual valueof Mmax is obtained by inserting
thephysical variables notthe dimensionless inthe limit
r s o i.e at the boundary condition of theproblem

deal M 4ns lying ri

Takethe l im in the Parker wind solution
r D

TE E p 4



Inserting this into M yields

M 4 pe g.ri tge4P Y
maxMfor C 3

PolytropicEoscase K T E

P kgr i g Idg Pkg
Starting again from theEulerequation

v dat Idf Gt
Integrate over

ft If dr ft const C

TE
integrationconstant

Deal withthe G term

ft Er dr ff k df dr Kf dr

K ff ng't of dr



kn f g day dr Kr ft EI dr
FI s In

This back into the Euler eq

I Ig Gtd C

Since v o for r so the constantmustbe

C Cs o

r t

And at the sonic point rs we musthave

Cs at r rs EYE

t

Cslrs Cs o ATI



Becauseof the proportionality of n g't the
density is

g rs so EF
This alsospecifies the accretion rate

M Gtr gu const Gtr sCrs CsCrs
and this

C Gars so Esp Cs o Est

594118,113457ft
maxims accretionratefor polytropic case

Compare max accretion rates for isothermal and

polytropiceasenisothermal

ago Gm c o et Almax

µ
polytropic

ma Is Can est g Er É
InkHERE

see graphical comparison
on the course slides



iEÉfthe solution for vcr wegetthatfrom
the cont eq Gar'sv M

v M
a rig

ch
Greger

M
Gcr

and this back into Euler eg gives v er


