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Density Dependance of Supernovas@eedback
The fraction of the av q ble .' .
supernova energy that gets : " -
;ﬁ;:ﬁ:ﬂﬁ tkjltlel:ii;ﬂnhfn ﬂ} . "y ~ Models of disk galaxies have become increasingly complex due to .. 3 .
1 i 1hiti 1 1 ACCUT:
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which is can begin to cool.

This point could be characterised by Processes which, in the past, had to be characterised by a single constant . Lociitl
the c@ndition parameter may now be expressed as a function of the state of the surrounding Ol
system. Classic research on supernovae has been revisited in'this light, leading to m Disk-averaged
i v 8 pg(r) AT, Z) the possibility that feedback effects could be suppressed in massive systems and at Observa LRI
r 3umyg kg7 _ highredshift, with corresponding variation in star formation efficiency.
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which i1s first satisfied when the
cooling rate begins to exceed the
expansion rate.
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From this follows an approximate relation
between the expected efficiency of SN energy
absorption and the surrounding gas density.
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This, in turn, suggests that the fration of energy
absorbed by the gas clouds is likely to vary with
redshift and from one galaxy to another.

This absorbed energy is thought to suppress star
formation, an effect which can be explained by
considering the balance between heating and
cooling in the ISM:
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The f.:ulnm'ed lines*a‘f)nve show the effect of esnEsny | —— | = €cool Geel e 1)
varying gas metallicity between 0 and 4% by \ , MsSN
mass. \
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1, 2 and 4. Mean surface densities are taken from a

sample of thousands of galaxies, statistically

generated using the GALFORM model developed

originally at Durham University (Cole et al. 2000,
*Bower et al., 2005).
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Though approximate, this argument has successfully been
. used (e.g. Silk ‘95) to account for observed trends in star
formation.
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Background Image: Vela Supernova remnant, Hubble Heritage Team (STScI/AURA), W. Blair QHU) & B. Malin (David Malin Images), NASA

100

Feedback models can be tested by
resolving galaxies generatéd by
the GALFORM model to 20-100pc
annular regions. Here, the local
and global values of star
formation rate are.compared.
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Firstly, a constant fraction of gas
1s'convgrted to stars per orbit,
assuming constant velocity

* dispersion.

Secondly, the system is allowed
to depart from equilibrium, but
otherwise under the same
assumptions and parameters as
before.

Lastly, the additional complexity
- of vari ciency is included.
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