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Fig. 5.5: Theoretical continuum thermal bremsstrahlung spectrum. The volume emissivity (37) is
plotted from radio to x-ray frequencies on a log-log plot with the Gaunt factor (38) included. The
specific intensity /(», T) would have the same form. Note the gradual rise toward low frequencies
due to the Gaunt factor. We assume a hydrogen plasma (Z = 1) of temperature 7= 35 x10” K with
number densities n; = n. = 10 m 3.
(a) Linear-linear plot T, (b) Semi-log plot
S
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Fig. 5.6: Thermal bremsstrahlung spectra (as pure exponentials) on linear-linear, semilog, and ~ Fiee- free
log-log plots for two sources with the same ion and electron densities but differing temperatures,
T, > T,. Measurement of the specific intensities at two frequencies (e.g., at C and D) permits one
to solve for the temperature T of the plasma as well as for the emission measure (72 ),, A. [From
H. Bradt, Astronomy Methods, Cambridge, 2004, Fig. 11.3, with permission]

Wdvacde h

exp(—hv/kT) =~ 1.0. The dashed curve in Fig. 5.5 is thus flat as it extends to low frequencies.
The effect of the Gaunt factor is shown; it modifies the exponential response noticeably but
modestly over the many decades of frequency displayed.

The curves in Fig. 5.6 qualitatively show the function j,(v, T) on linear, semilog and
log-log axes for two temperatures 7, > T;. The exponential term causes a rapid reduction
(“cutoft”) of flux at a higher frequency for 75 than for 7;. At low frequencies, because
the exponential is essentially fixed at unity, the intensity is governed by the 7~/ term if
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Figure 12.4. Force diagram for the Newtonian deflection of a “particle” of mass m passing a point 0\ U}
mass M. The initial and final velocities, v; and vy, yield the transverse velocity Av, and hence the y@ ,e,

bending angle a. The deflection is assumed to be very small; the particle motion deviates only

slightly from a straight line. The Newtonian scattering angle for a particle at speed c is a factor of

two less than that derived from GR for the deflection of a photon.
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Figure 12.5. Comparison of (a)\an ideal convex thin lens and (b) a gravitational point-mass lens,
each for incident parallel rays fr an infinitely distant source. The bending angle increases with
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locally as a bundle of parallel rays fodysed to a single spot by the eye. Directions to images are

indicated with heavy dashed lines. G
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