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The Very Low Frequency Sky



Probing Diffuse Ionized Gas

• Free-free absorption & emission (low frequency)
• Pulsar dispersion measure
• Rotation measure of polarized sources (including Galactic synch)
• Recombination radiation (primarily Halpha)
• Collisionally excited lines [NII], [SII], weak lines of [OI], [NI], [OIII]
• resonance lines in absorption (UV)
• Radio Recombination Lines (Rydberg atoms)
• 2 Photon continuum (near UV)



LOFAR (Netherlands)



Long Wavelength Array (LWA), California



MWA, Australia



Night sky



The spectrum of the Aurora



WIM lines are faint, compete with auroral 
emission

WHAM Halpha data (Left): 
Includes geocoronal Halpha
emission (marked with symbol 
for Earth. (Right): geocoronal 
emission removed

Reynolds, R. J. ASP Conf # 168,
p149 (1999)

Rayleigh: Unit for intensity. Defined to be 106 phot/cm2/second/steradian



Mauna Kea night sky 

Color Equivalent
(lambda, um)

Brightness
[mag/(")2]

Flux
[phot./cm2/s/
microns/(")2]

U
B
V
R
I
J
H
K

0.36
0.44
0.55
0.64
0.79
1.23
1.66
2.22

21.6
22.3
21.1
20.3
19.2
14.8
13.4
12.6

1.74x10e-2
1.76x10e-2
3.62x10e-2
5.50x10e-2
1.02x10e-1

2.49
4.20
3.98

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

http://www.cfht.hawaii.edu/Instruments/ObservatoryManual/
CFHT_ObservatoryManual_%28Sec_2%29.html

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





WIM in other galaxies



WIM in other galaxies

Richard Rand (PhD thesis, Caltech)




