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Abstract

I the early universe phoeteons and! matter were coupled by Themjpsen
scattering. As the temperature fell;, due toruniversal expansion, photens and electrions
combinedito fierm neutral hydregenigas, Which' Is transparent. This “recombination
epoch™ ocecurrediwhen the temperature was about 3000 K, at a redi shift ofi about
1000. Those photons have since cooled! to about 3T K and form; the CMB (Cesmic
Mi(I:rowave Background) radiation’ threugheut the universe, discovered by Penzias and
Wilseniin 1965.

At radie wavelengths the extra-terrestrial electremagnetic radiation backgreund
IS deminated by a highly isetropic compoenent CVB;, confirmed by COBE satellite the
Planck spectrum with temperature: (Mather et al. 1994); and alse an anisetropy. of;
amplitude  on; 10 degree angular scale.

Tihe Galactic and extra-galactic compoenents are identified oy multi- frequency.
obsenvations. Tihe atmospheric (Water vapoer and pessibly oxygen)) efiects can alse he
estimated firrem multi- freguency’ data and direct meteorologicall measurements. lhe
atmospheric contrbution: can be reduced by using interferemeter ehsenvation. lnrthis
paper the properties of these extra-terrestrial confusion; signals are discussed! in two
glieups, extra-galactic radieremission; and Galactic diffuse emission. Dust will e
negligible unless at freguencies greater than 200 GHz.

Key words:: Cosmic microwave: background, cosmology, observations, large scale
structure off universe



Introduction

Studies offthe structure i the CVB, radiation
providerfiundamental informaton aneut the
galaxy. fiermation;, the cesmoelegical medels and
the origin and the evelution eff the URIVerse.

Radiation from: astreonemical Seurces s red-
shifted. Such radiation prevides snap-shet of the
URIVErSe. as It Was) at the epoch of recombination
at the red shift Z = 1000 £ 100:.

The CMEB IS anl IsetrepIc COmpPeRent ofi
extratresstrial radiation: hackgreundwith
thermall Planck spectrum IF = 2.726 £ 0.010




Types of foreground confusion

Atmospheric emission
Extragalactic radie discrete sources (PS)
CMB radiations
Galactic diffse emission
= [Dust emission
s [Free-free emission

Which Is the Interaction off electrens,, of Ionized region with the
Electric field of the Iens, for example HIl around ©rand B stars.
m  Synchroetren emission

Which Is the Interaction eff cosmic ray. electrons

moving relativistically in the Galactic Magnetic
field fer example SNR.

The guantification: off these: radiations IS Impertant.



Observations and Data
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Figure 2% Brightness temperature versus frequency plot of RMS structure in the
Galactic emission taken from Davies et al. (1996b). The CMB brightness temper-
ature is also shown. The dust emission which is dominated at higher frequencies is
illustrated at the bottom left.




Results

One: canl consider the microwave: hackgrounad fiticthiation
field at 5 GHz to consist off 5 components:

A fluctuation fielafcontributed by: the Poisson statistics: of
many Weak: peint seurces (S=25 mdy) (Eranceschini et
al.)

The universall CMB: radiation
lnstrumentall neIse

Galactic emission; this s a mixture of syncheretron and
free-fireer emission. DUst 1s negliginle i this range.

A guantitative estimate for the Galactici CompoRent after
correcting the alove ehservationalldata'is: 42 £ 10 ukK.
See more details inf (Asareh, 1997).
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