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Bubbles in the X-ray and y-ray sky Simulations of jetted and non-jetted injections

Two pairs of bipolar bubbles emanate from our Galactic center (GC): i
1. |b] = 50° Fermi bubbles (FBs);

2. |b| = 80° ROSAT/e-ROSITA bubbles (RBs).

Both are y-ray bright 1], bounded by an X-ray shell [2,3].

GC jets can be characterized by:
1. energy E; = E5¢10°° erg,
2. duration At; = At_,0.01 Myr.

Bubble edges are forward shocks.

non-directed
/g injection

Injection at 0.1 kpc with:
1. velocity v; = f_,0.01c,
2. half-opening angle 6; = 65 5°.
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Two modes of FB propagation in the CGM RBs are an older pair of jets!
FBs either energetic (ballistic) or low-energy (slowing-down) depending on ¢ = | Ballistic: Fy[107* ergs™ cm™2 sr™']
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, bubbles can remain ballistic up to a height of z = 35 kpc £2/3.
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Separate injection events can produce both RBs and FBs - even with the same jet parameters!

6 = 16, E56 — 30, ﬁ_z — 08, Tj ~ 7 Myr
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