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Grote Reber
Wheaton, Illinois 1937



Comet Hale-Bopp with footprint of proposed 
GBT 3mm array



BOTH: NGC6946  IPOL  NGC6946.MOM0.1
PLot file version 1  created 01-JUL-2009 18:32:07

Grey scale flux range= -0.6 303.3 Kilo K *M/S
Cont peak flux =  3.0325E+05 K   *M/S
Levs = 7.800E+01 * (5, 10, 25, 50, 100, 200, 500,
1000)
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Pisano (2013) 



Schnee et al. (2013)



Masui et al. (2013)
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Radio telescopes 
have

response in all 
directions:

main “lobe” and 
“sidelobes”

Kraus (1966) 



Christiansen & Hogbom (1985) 



The Response of a Radio Telescope

(all a function of frequency)

tel



    sidelobes      what we want  

ηr≈0.99

ηmb≈0.85



⌘a =
Ae

Ag

Aperture Efficiency vs. Main Beam Efficiency

effective area 

physical (geometric) area 

ηa≈1.00

illumination Power pattern

ηmb≈1.00



Aperture Efficiency vs. Main Beam Efficiency

Kraus (1966) 



Deep nulls will be filled in by surface scattering

FWHM 9.1′ 



Surface Errors

Scatter power out of main beam
Create a sidelobe

Reduce Ae

Ruze equation for rms error σ

Ae reduced by factor of 2 for σ=λ/16



Surface Errors

Scatter power out of main beam
Create a sidelobe

Reduce Ae

Ruze equation for rms error σ

Ae reduced by factor of 2 for σ=λ/16

Where does it go?  









NRAO 36-Foot 
Telescope

Machined, Solid 
Aluminum 

Surface



NRAO 36-Foot 
Telescope

Machined, Solid 
Aluminum 

Surface



NRAO 36-Foot 
Telescope

Machined, Solid 
Aluminum 

Surface



300 Foot Radio 
Telescope



300 Foot Radio 
Telescope



300 Foot Radio 
Telescope



300 Foot Radio 
Telescope



300 Foot Radio 
Telescope



300 Foot Radio 
Telescope

November 15, 1988



300 Foot Radio 
Telescope

November 16, 1988



300 Foot Radio 
Telescope

November 16, 1988



Blockage







The Effects of Blockage  (a 1-d example)

Uniform Tapered Tapered + shadow



NRAO 140 Foot 
Telescope



The Effects of Blockage -- 140 Foot Illumination Pattern

(Murphy 1993)



NRAO 140 Foot 
Telescope
calculated

(Murphy 1993)



The Green Bank Telescope (GBT) 





The Effects of Blockage on Near Sidelobes

140-Ft

100m

GBT
(theory)



Far Sidelobes



Murphy (1993) 



Dwingeloo
25m 

Telescope



Bell Labs 
Horn-reflector



Spillover





Hydrogen

(Dickey & Lockman 1990)



“Stray” radiation on the 140 Foot Telescope

Observed

Stray



The Green Bank Telescope (GBT) 
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Poisson/Arago Spot
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“Stray” radiation on the GBT



GBT vs. HST HI

(Wakker, Lockman & Brown 2011)



The VLA as a “phased” array

Point Spread Function

Text



Observing Extended Sources

Be aware of antenna response

The topic is increasingly relevant as 
we observe with increasing angular 
resolution


