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The anisotropy of cosmic microwave background radiation (CMBR) was
measured by COBE satellite (Smoot et al. 1992). Their remarkable results
show a rms-normalized amplitude of (1.3 & 0.4) x10~° on the scale of 10°
with a thermal spectrum for CMBR quadrupole anisotropy. In near future
a new generation of COBE, e.g. COBERAS or Planck (Lubin, 1997) would
be lunched, the precision of which is 3 — 4 magnitude higher than nowaday
COBE'’s. But the anisotropy can be explained in a different way, since a
10~° anisotropy on scale of 10° might be caused by voids and supercluster
(Blumenthal et al., 1992). The additional redshift from voids or supercluster
is called Rees-Sciama effects.

In this paper, we used the first order approximate theory for null geodesic
line with one perturbed function u as our starting point. By means of null
geodesic equation, we deduced a new formalism and established the relation
of signals between two points in an expanding and perturbed cosmology.
The deducing method is different from usual one. Our formula combine cos-
mological expanding redshift, gravitational redshift and Rees-Sciama effects
in one expression. We obtain the relation between emitting temperature T}
and receiving temperature T3 as following:
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where u(xy,t1), a(t1) and u(x2,t2), a(t1) are the potential and cosmic scale
factor at emitting point and receiving point respectively. If we know poten-
tial u, then we could easily calculate the anisotropy of CMBR which travel
in a perturbed R-W metric. In a spherically symmetric overdensity swiss
cheese model, we obtain the results similar to Rees-Sciama’s original one
(Rees, Sciama, 1968).

105

K. Sato (ed.), Cosmological Parameters and the Evolution of the Universe, 105.
© 1999 IAU. Printed in the Netherlands.

https://doi.org/10.1017/5S0074180900132243 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900132243

