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Observations of lunar occultations at Qotacamund.

have been used to derive angulat sizes of a large number of
extragalectic radio sources, in the flux deusity range of about

0.25t0 5 Jy (1Jy=102° W m 2 Hz V) at 327 MHz, thu®

extending the size information to sources an order
of magnitude wezker than have been studied hitherto
by interferometry. The cosmological implications of
the angular size data have been investigated using (i) the

log N-log ¢ telation, where N is the number of
sources with an angular size greater then a value
g, for tke complete sample of 3CR sources and

(ii) the observed (median

value ¢f §) and flux density (5), over a range of about
300 : 1 in S, detived by combining the Ooty date with
data from surveys of stronger soutces. The prircipal
conclusions of our study can be summarized as follows :

relation between @y

(1) The log N-log @ relation for values of ¢ >
100” arc, deperds strongly on the radio luminosity
furction and is practically indeperdent of the cosmolo-
gical world model and the distribution of actual source
sizes. In the luminosity range of about 10 23 P178
2 10% W Hz ! ster 1, the local luminosity function
is derived to be of the form p (P) o P 21 gp,in good
agrecment with the conventional determinations based
on measutred redshifts or optical magnitudes of identified
radio galaxies.

(2) The angular size data are incompatible with
.2 uniform distribution of sources in reasonzble world
models, and provide independent evidence of strong
evolutionary effccts in source properties with cosmic
epoch. It is hard to explain the data on tke simgple
steady state theoty. ‘

(3) It is found that the local luminosity furction
must steepen considerably for Pyo > 10 26 W Hz -1
ster ~1> and evolution is required both in the space density
and in source sizes with epoch. The simplest evolu-
tionary sckeme, that fits the data, suggests den:ity evolu-
tion for high luminosity sources of the form ~ (1 -}—z)S'S
and size evclution of the form ~ (1-43) -1

(4) Similar evo}utionar& effects éppea’r to exist in
QSOs as well as radio galaxies.
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THE GRAVITATIONAL SEARCHLIGHT
EFFECT
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The gravitational redshift of the radiation emitted
by charged particles following orbits very close to the

aull ray orbit (a=3m, m=GM/c®» M=—mass of the
ceatral black hole) about the black hole mey appear

to be overcome by the Doppler blueshift to a distant
observer (r>>»R() situated "in the plane of the orbit

whenever the forward cone of radiation sweeps
past him. The frequercy shift has been calculated
1n the Schwarzschild geometry with signature 4+ — — —
fot the g=m/2 otbits within 3m £ 7 £ 3m(143) whete
3<1 (Chitre et al,, Nature, 252, 460, 1974). In the
limitihg cese §—>@ i.e. 7~>3m the Dblueshift diverges
according to

14z~ 30?

Freely falling matter with some 2ngular momentum
relative to the central object will spiral round the object
many timles before the splashdown. Radiztion emanat-
ing from a ring, consisting of such particles near the null
ray otbit, is thrn seen to obey a power law of the from

B
Fy vy

The v'l dependerce of the continuous spectrum

resulting from purely geometric consideration has wide

applications in astrophysics. For instance, a yl spectrum
is common to numerous cxtragalactic objects and QSOs.
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The gereralization of Einstcin’s theory of gravitation
duc to Cartan incorporates torsion tcrms into the field
equations of general rclativity ard was later independently
wotked out by Kibble and Sciama. We have shown
that the cquations of the Kibble-Scipma theory lsad to
the equations of motion of spinning particles in a curved
space similat to thosc obtained earlier by Papapetrou.
In addition, in 2 de Sitter spacc, rest mass and spin of
a particle are not separately constant. It is the Casimir
operators of the de Sitter group I; and I, which are
constants of motion.
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