
HIGH-ENERGY ASTROPHYSICS (582)

(Spring 2006: Fulvio Melia)

Problem Set 4

Problem 4.1:

Centaurus A is an extended source of synchrotron radio emission. The 1− 100 MHz radio
data can be fit to a curve of the form

Fradio(ν) ≈ Kradioν
−0.9 ergs/cm2/s/Hz ,

with Kradio ≈ 1 × 10−12. The upper limit on the 1 − 10 keV X-ray emission from the
extended source implies that the flux due to the Compton spectrum produced by scattering
the microwave background radiation off the synchrotron electrons is

FX−ray ≈ 7 × 10−13 ergs/cm2/s .

Using a temperature T = 2.7 oK, find the lower limit on the magnetic field in the extended
source.

Problem 4.2:

When a synchrotron source is sufficiently compact, the synchrotron radiation photons are
inverse Compton scattered by the relativistic electrons, and the emergent spectrum is
known as synchrotron-self Compton radiation. Suppose the electron distribution in such
a source may be written

N(γ) dγ =

{

N0γ
−x dγ γ1 ≤ γ ≤ γ2

0 otherwise

What will the observed spectral index be in this source? (Hint: ignore angles in the
scattering process).




