Accretion on a moving object




Accretion Shocks and cold flows
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Eris2 simulation
Shen et al 2013

MWV-size galaxy

Blast wave approximation
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analytically for spherically symmetric accretion (Bondi, 1952):

d=2"p, (1)
4
with the Bondi radius given by
GM
Ry =—— 2)

For further reference we define the accretion radius (Hoyle &
Lyttleton, 1939, 1940a, 1940b, 1940c; Bondi & Hoyle, 1944)
as

_2GM

Ry=222 (3)
UOO

in which M is the mass of the accretor, G' the gravitational
constant, ¢, the sound speed of the medium at infinity and v
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Dependance of mass flow pattern on Mach number
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Fig. 6. Gray scale plots showing the density distribution of model GS
in a plane containing the center of the accretor. Darker shades represent
higher densities. The time of the snapshot is the same as in Fig. 4a—fe.
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Dependance of mass accretion rate and shock opening angle on Mach number

gamma = 1.01
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Fig. 9. Mass accretion rates (units: 47 R Coo Poo ) as a function of accre-
tor size (units: Rg (Eq. 7 in Paper IlI), not accretion radii). The Mach
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Fig. 15. The shock opening angles for various models are plotted ver-
sus speed of the flow. The vertical lines show the numerical models,
solid represents the v = 1.01 models, dashed the v = 4/3 models
and dotted the v = 5/3 models. The vertical lines have slightly been
shifted horizontally to facilitate the distinction of the lines. The curve
decreasing shows the relation © = arcsin(1/.2%).



hydrodynamlc drag gamma = 5/3

6 LN B B B N | T rTrr]
o L 0 Ma=10 A i
E - x Ma=3 -
T 4 O Ma=14
.S _ A Ma=0.6
"9_‘,' "
(8] .
S 2
-
3 s
c N
Q
g -
£ 0 A 7
P - < X M
e | o :
"2 1 I} | 1 . 4.1 l' '\ I 1 L 4 1 lll
0.01 0.10 1.00

accretor size R[ R, ]

Fig. 13. The linear momentum accretion rate is plotted as a function of
accretor size for all models: the v = 5/3 values are taken from Papers 11
and III, the v = 4/3 values from Paper IV and the y = 1.01 values are
shown in Figs. 2a—f, 3a—f, 5a—f, and 7a—f. The bold curve over the hor-
izontal straight line (separating positive and negative values) represents
the amount of momentum that would be accreted purely through the
geometric cross section (i.e. wR?pvZ,). The units are Py = 7R pv2;
negative values indicate an acceleration, positive values a drag.

Subsonic accretion: no hydrodynamic or gravitational drug

gravntatlonal drag, gamma 5/3
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Fig. 14. The gravitational drag force density is plotted as a function
of accretor size for all models: the v = 5/3 values are taken from
Papers II and III, the v = 4/3 values from Paper IV and the v = 1.01
values are shown in Figs. 2a—f, 3a—f, 5a—f, and 7a—f. The units are
Fy = PyIn(L/Rp), with P, defined in the caption of Fig. 13, and L
is the size of the largest grid (cf. Table 1). The zero line is plotted for
reference only.

Supersonic accretion: drugs are most efficient at Mach numbers slightly above M=1



