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Brightness temperature for radio sources
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Abstract. In this work, using the database of the university of Michigan Radio Astronomy
Observatory (UMRAO), we determined the brightness temperatures, TB for a sample of 167
radio sources. The value of TB is in a range of log TB (K) = 10.46 to 20.08, which suggested
that the boosting factors are in a range of δ = 0.41 to 41.26.
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1. Introduction
Blazars form an extreme subclass of Active Galactic Nuclei (AGNs), showing extremely

observational properties(e.g. Aller et al. 2003; Cellone et al. 2007; Efimov et al. 2002; Fan,
2005). These extremely observational properties are associated with the beaming effect.
Up to now, boosting factors are only available for large samples in the papers by Ghisellini
et al. (1993)-(G93) and Lahteenmark & Valtaoja, (1999)-(LV99). Therefore, we used the
UMRAO database for the determination of boosting factor for a larger sample.

2. Brightness Temperature and Boosting Factor
From the work(Wagner & Witzel, 1995), the brightness temperature can be calculated

by TB = (4.5 × 1010K)F[ λd
to b s (1+z) ]

2 , here F is the flux density in Jy, λ the wavelength in
cm, d the distance in Mpc, and tobs the time scale in days. From the UMRAO database,
we calculated the brightness temperature TB for 167 sources. The obtained temperatures
are in the range of log TB = 10.46 to 20.08. If the brightness temperature is explained
as the boosting effect as argued by Qian et al. (1991) and Romero et al. (1994), we
can estimate the boosting factors are in the range of δ = 0.41 ∼ 41.26. This results are
consistent with the range of δ by G93 and LV99.
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