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RADIOPHYSICS

Spectrum of the Galactic Radio Emission
between 10 Mc/s and I'5 Mc/s

As part of a goneral investigation of cosmic radio
noise at frequencies less than 10 Me/s the intensity of
the radiation has been measured at 9-8 Mc/s, 4:8 Mc/s,
2:3 Me/s and 1-5 Me/s. The observations wore made
at Hobart during July and August in 1961 and 1962.

Similar arrays of three full-wave dipoles were used
at oach frequency, directed to declination —42°. The
bandwidth of tho receivers was 4 ke/s and a combina-
tion of froquency sweeping and minimum recording
was used to reduce interference from transmitting
stations and atmospherics. The receivers were
calibrated with noise generators.

Fig. 1 shows samples of the records at 4:8 Mc/s,
2:3 Me/s and 1-5 Mc/s. Only records for which iono-
sphoric modulation of the radiation appeared to be
absent were used in calculating the in-
tensities. The ionospheric critical pene-
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tration frequency, fof',, was on a number
of occasions less than 1 Mec/s and many
records were obtained which reproduced
the galactic sidereal profile.

Fig. 2 shows the spectra of the maxi-
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mum and minimum galactic intensities.
observed near 1900 R.A. and 0400 R.A..
respoctively.  The spectrum of the
maximum at froquencies less than 10
Mec/s should be interpreted with caution
since high-resolution studies at 48
Mc/s (to be reported elsewhere) have

shown much fine detail near the plane
of the Milky Way. This spectrum repre-
sents an average over bright and dark
regions. The spectrum of the minimum.
on the other hand, is not affected sig-
nificantly by spatial averaging.
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ple records of cosmic radio noise at 1-5 Mc/s, 2:3 Me/s and 4:8 Mc/s, The
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rds illustrate the effects of transmitter interference
lonospheric modulation from 2400 h
appears from 0400 h to 0700 h

10- . —

i
1111

{H
T

2 (o/n) !

10

Fiux density, W/m

jo-» L n :
1 10
Frequency (Me/s)

Cosmic noiso spectra less than 100 Mc/s. The 1056 npectr:
sen

100

Fig. 2.
ara shown dotted. Points above 10 Me/s from ref, 2. Pre:
observations indicated thus O

from 1900 to
to 0300 h. The galactic profile

Also shown in Fig. 2 are the corre-
sponding spectra obtained in 1956 . It
may be seen that the present ra
agree well between 2 Mec/s and 10
Me/s. However, it now appears that
the intensity decreases more below
2 Mec/s than was previously thought. In particu-
Jar the 900 ke/s intensity was obtained in 1956
under rather unusual ionospheric conditions and may
have to be rovised in a downward direction when
further results become available. It should be noted
that the spectral maximum occurs at a higher fre-
quency near the plane of the galaxy than at high
galactic latitudes. In addition, at frequencies less
than the spectral maximum, the intensity varies very
nearly as the square of the frequency. Both
of these offects may be explained in terms of absorp-
tion of the radiation in interstellar ionized gas.
Their theorotical implications are discussed else-
where?®.
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The Very Low Frequency Sky
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Probing Diffuse lonized Gas

* Free-free absorption & emission (low frequency)

* Pulsar dispersion measure

e Rotation measure of polarized sources (including Galactic synch)
* Recombination radiation (primarily Halpha)

* Collisionally excited lines [NII], [SIl], weak lines of [Ol], [NI], [Olll]
* resonance lines in absorption (UV)

* Radio Recombination Lines (Rydberg atoms)

e 2 Photon continuum (near UV)



LOFAR (Netherlands)

International LOFAR Telescope (ILT)




Long Wavelength Array (LWA), California
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MWA, Australia




Night sky



The spectrum of the Aurora
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WIM lines are faint, compete with auroral
emission
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Rayleigh: Unit for intensity. Defined to be 10° phot/cm?2/second/steradian



Night sky brightness in U increases by a factor of 5 at
quarter moon and 65 at full moon. Corresponding values

M dund Kea N |g ht S ky in V are 1.3 at quarter and 5 at full moon. These rough

estimates are of are, of course, for clear (cirrus-free)
nights.

Average sky brightness at zenith during dark time is given in the table below.

Color  Equivalent Brightness Flux
(lambda, um)  [mag/(")?] [phot./cm?2/s/
microns/(")?]

U 0.36 21.6 1.74x10e-2
B 0.44 22.3 1.76x10e-2
\ 0.55 21.1 3.62x10e-2
R 0.64 20.3 5.50x10e-2
I 0.79 19.2 1.02x10e-1
J 1.23 14.8 2.49
H 1.66 13.4 4.20
K 2.22 12.6 3.98

http://www.cfht.hawaii.edu/Instruments/ObservatoryManual/
CFHT_ObservatoryManual _%28Sec_2%29.html
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WIM in other galaxies



WIM in other galaxies

Richard Rand (PhD thesis, Caltech)



-10 lllllllllllllllIllllllllllllll 0llllllllllllllllllllllIIlllllllllllll

Illlllllllllllll]]l!llll 1Ill'llll]llllllllll'lllIlllllllll]lll

60 B L | I L 1 i
50 [— — .
- . 8 —
“op ‘1 E
o = -
- - -
2 - -
e 0 ~ 3
= C R S
[=] - - —
s _t - @
s 20 - =
E . i
= - -
10 - -
o - e
C . L
-8000 -6000 -4000 -2000 0 2000 4000 6000 8000
Height off plane (pc)
F1G. 2a

-1500 -1000 =500 0 500 1000 1500
Height off plane (pc)
FiG. 2b

F1G. 2.—a) The vertical distribution of emission measure averaged over the range 2-5 kpc north of the nucleus, for z > 300 pc, and our fit to the distribution
(dashed line). (b) The vertical distribution of the [S n]/Ha ratio through a bright H 11 region in the plane at about 500 pc SW of the nucleus. Absolute calibration of
the [S 1] data has not been done. The value of the ratio at the midplane has been arbitrarily set to 0.1, the typical value for Galactic H 1 regions.



