COSIIC RAYS AKD GALACTIC RADIO NOISE
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Size and shape of the "confinement volume Vo",the region around our
Galaxy where the c.r.particles live until they escape or loose comple
tely their energy are essential parameters of models for the origin
and propagation of the cosmic rays.Focwssing the attention on the c.r.
electrons,whose sources are definitely galactic and concentrated in the
Disk,to confine V to the Disk or extend it to the Halo is full of con
sequences,For instance in the first case the sources can be everywhere
inside V _3by contrast in a Halo model the sources can reside only in

some parts of V_,the mechanisms of energy loss play different roles in
different regions of the confinement volume and the particle lifetimes
can be up to 100 times larger than in the Disk,(e.g. ref.l).

In the 50's Shklovskii,examining the distribution of the background
radio emission,suggested that our Galaxy is surrounded by a Radio Halo
produced by the synchrotron emission of c.r.electrons.Discussions on
the Halo reality went on for a long time.In 1975 new evidence,based on
analysis by the T-T plot method,(ref.2),of new systematic observations
at VI and UHF of the background emission was presented,(ref.3,4)oqui
ting against each other the sky temperaturesmeasured at two frequen-
cies allows to work out the frequency dependence of the anisotropic,
i,e.galactic,component from the total,(galactic+extragalactic),back-
ground radiation.No precise knowledge of the zero level of the tempera
ture scales is necessary.Between ~20 MHz and ~ 400 MHz the T-T plots
of data obtained at various right ascensions and constant declination
show typical V shapes suggesting that the frequency spectrum of the
galactic radiation is steeper when looking away from the local spiral
arm,Interstellar absorption is insufficient to explain this effect,
Instrumental bias are also excluded because the same pattern can be ob
tained,(see fig.l),combining data obtained independently by different
authors,using different equipments,(ref.5,6).An obvious interpretation
(ref.7),is that the galactic radioemission is made of at least two com
ponents,a disk,(flat spectrum),and a halo,(steep spectrum),component.

Numerical models describing the emission of our Galaxy can be wor-
ked out following that line and agree with the observational data,
(ref.3,4)°In doing so it is important to remember that the radiation
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from particular regions of the alo ternd to appear isotropic and
1t contribution to the frecuency syoctrum deduced from the T-F nlots
hao to be properly evaluatec toiing into account also chosolute measu-
renents,ifter 1975 radic halceshave been actected around external ga—

~axles zecen cdge on,some of which simi
lar to our Galuxy,{ref.d).

Ve ovclicve therefore that the exi-
sterce of the Galactic Radio ‘lzlo is
sufficiently well estavblishedjphysicel
paraneters,siape and dimensiongs of trat
halo are howcver poorly defined for a
number of reasons : i)low angular reso
lution of the obcervationsjit allows
to easily get rid of discrete sources
cortribution but recduce the nunber of
statistically independent noints and
nasks detailss ii)loops and spurs,many
degrees wide,nave to be removed from
4 3 3 the mapu; iii)rlactic absorption,below

s

(10 K)

T38)

L . ~20 IHz,and 3° relict radiation,above
TEr8)y (10 K) ~60C iz ,graciully efface the Halo si

Fig.l - (7-2)plot from  gnature,
38 iz (rof.5),and 178 iliz ..any models,some of which extremc-
(ref.és,observations smea- 1ly different,can therefore te reconci-

red to 15°x15° for dec=+45 1led with the presently available radio
and 80°< r.a.z 290° data.liew observations are necesscary.
In particular we necd : a)maps with an

gular resolution of few degrees,at various frequencies,of high galac-
tic lutitude regions of skyjaerial beam shapes and side lobes must be
well known for subsequent convoluiion and comparison with other maps,
{e.c. Tef.6,9); b)accurate mecasurements of the absolute sky tempera-
ture toward the two minima of sky brightness and the Galactic Poles,
at the same frequencies., A program of new observations covering the
range 20C Iz - 2500 IHz is underway in our laboratory with ad hoc in
struments and/or existing radiotclescopes,in collaboration with variou
groups.
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