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Previous Work

[ Safranek-Shrader+13:

o HRIBANO—D1DZEMEAFHLLTYIYH L=V aL—3 Y (Flasha—k)
e EREEII—HKICFTEZRS(2/2,, =102 103,104 D3/\3—)

o EREAMHTEHEEMICULHELT

Figure 5. Slices of gas temperature from the last checkpoint of the 10~2 Z run showing progressively smaller spatial scales. The left
panel shows the local cosmological environment around the atomic cooling halo. A virial shock is clearly visible along with cold filaments
of the cosmic web feeding into the halo. The middle panel reveals the compact size, relative to the virial radius of the halo, of the region
in which gas has begun to cool by metal line emission. The right panel demonstrates the morphology of the cold, dense gas and the
spatial distribution of sink particles (black circles), projected onto the slice.
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Thermal Instability
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Scales of Thermal Instability
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where [ (hy) is the cooling (heating) rate per unit volume
(subscript k identifies each process), the subscript i in the
number density n denotes the chemical species p, H, H™,
H,, He, He", C, C7, and CO, f; is the chemical reaction
rate per unit volume for species i (that ensures mass con-
servation ) . m; f; = 0), «y is the adiabatic index that varies
with chemical composition of the gas, and G, is the pa-
rameter that characterizes the strength of the external radi-
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