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Free-free emission from DM halos
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ABSTRACT

We present an analytic approach to predict gas density and temperature profiles in dark matter
haloes. We assume that the gas density profile traces the dark matter density profile in outer
parts of the haloes, as suggested by many hydrodynamic simulations. Under this assumption,
the hydrostatic equilibrium uniquely fixes the two free parameters in the model, the mass—
temperature normalization and the polytropic index, that determine the temperature profile.
This enables us to predict a universal gas profile from any universal dark matter profile. Our
reanlte chaw that oac tracino dark matter in the anter narte of the halaec ic inconcictent with
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Fic. 1.— (a) The clumping factor of electrons in the IGM as
a function of redshift. These clumping factors come from Haiman
et al (2001) (long-dashed line: a reionization model that includes
minihalos as well as star-forming halos with T, > 104 K), Ben-
son et al (2001) (dashed line: semi-analytic model including cool
neutral gas, or galaxies, in ionized halos as well as the clumping
of gas outside halos), and Gnedin & Ostriker (1997) (dot-dashed
line: a direct measurement in numerical simulations). The dot-
ted line is the clumping factor presented in Oh (1999), while the
solid line is a similar calculation described in the text based on
the star formation history of the universe. (b) The mean bright-
ness temperature of free-free emission at an observed frequency of
2 GHz. Here, we show both the differential (thin lines) and cu-
mulative brightness temperatures (thick lines) as a function of the
redshift. The curves refer to the clumping models in the top panel.
For reference, we show the case where C(z) = 1 and the ionized
gas distribution is taken to be spatially smooth. We also show the
current limit on the free-free distortion of the CMB (top line with
Yff = TV/TCMB (hl//kTCMB)2 < 1.9x 10_5 K; Bersanelli et al 1996)
and the expected constraint from the ARCADE experiment (Kogut
2003).
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