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Optical 500 nm 125 mm 

Radio 20 cm 50 km 
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Indirect imaging 
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(Saxton/NRAO) 
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(Practical dipoles are usually !/2  (or  !/4 over a ground plane) 
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Original steel wire  
mesh surface 

Solid Al panels (18m) Perforated Al panels to 45m (1984) 

Perforated Al panels to 54m (2003) 
 

New focus  
cabin (1995) 
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• Intensity units: I(s, ν, polarization, time) Watts m−2str−1Hz−1

• Brightness Temperature

for black body radiation

I =
2hν3

c2

1

(ehν/kT − 1)

T is the brightness temperature of an equivalent black body radiator.

h/k = 4.8 [GHz/100] K

• Rayleigh Jeans brightness temperature

For hν/kT << 1,

I = 2kT/λ2 [1 − hν/2kT + ....]

Rayleigh Jeans brightness temperature, I = 2kTb/λ
2
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• Flux density

S =

�

I δΩ

1 Jansky = 10−26 Watts m−2Hz−1

e.g. Planet with uniform brightness temperature T ,

S = 2kT/λ2 ∆Ω

where ∆Ω is the solid angle subtended by the planet.

• Brightness units: Kelvin, Jy/pixel, Jy/beam
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Antenna temp;  Tant = P" / k 
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Radiometer equation: 

SEFD (system equivalent flux density) 
= The flux density of the source that would double the system temperature of 
the telescope (J/K) 
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RF Environment 

Sydney 
Pop. 4 million 

Narrabri (ATCA) 
Pop. 6,000 

Murchison Shire 
(Equal area MA) 
Pop. 100   
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Area 41,200 sq km 
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