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• 100 meter diameter unblocked
• Receivers cover 0.1 to 100 GHz 
• Excellent point-source sensitivity
• Unsurpassed sensitivity for extended objects
•>85% of total sky covered    δ≥-46°
•Location in the National Radio Quiet Zone
•Competitively Scheduled
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Effelsberg, Germany 100m
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The Effects of Blockage -- Reduced Dynamic Range







University of Georgia, Sept 2011

The Active 
Surface RMS < 240μ at night 

the goal is 210μ
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GBT  W-band Spectral Survey

Frayer et al. (2015)



University of Georgia, Sept 2011

• Point source sensitivity of a ~120m telescope
• Point source sensitivity √2 better than VLA at ≲2 GHz

Usage
6220h in 2014

~1/3 at ν≥18 GHz



Ron Maddalena,
prognosticator







GBT Pointing 
σ=2.7″



Venus 60″GBT Pointing 
σ≈3″



The GBT in 2014
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Pulsars and compact objects   
Gravity and General Relativity  
Galactic Hydrogen surveys
Interstellar Chemistry  
The internal structure of Mercury  
Evolution of spiral galaxies  
Star formation & pre-stellar objects
Studies of a binary black hole
Hydrogen content of galaxies
Molecules in highly redshifted galaxies
Anisotropies in the cosmic Infrared background

Research areas of most-cited GBT publications
(November 2014) 



Bi-static radar studies with Arecibo

GBT receiving



70cm RADAROPTICAL

Campbell, B.A. et al. JGR-P 2014



VENUS
RADAR

B. Campbell



A radar return is speckled



A radar return is speckled



Cross correlate speckle arrival times





“Large Longitude Libration of 
Mercury Reveals a Molten 

Core”
Margot et al. 2007 Science 





Europa



Chelyabinsk, Russia -- Feb. 15, 2013



Goldstone-GBT
 27 Jan 2015

Asteroid 2004BL86



JCMT - 350 GHz 14″
 Clancy, Sandor, Hoge 2015

Venus
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Venus
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Venus

JCMT - 350 GHz 14″
 Clancy, Sandor, Hoge 2015



GBT 7″Venus

JCMT - 350 GHz 14″
 Clancy, Sandor, Hoge 2015



A digression on the sensitivity of radio telescopes
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A digression on the sensitivity of radio telescopes

Diam = 100 m

Diam = 1000 m



A digression on the sensitivity of radio telescopes

Instrument f2 21cm HPBW 

GBT 1 9.1’

Arecibo 1 3.2’

VLA-D ∼104 46”

VLA-C ∼106 14”

VLA-B ∼108 4.3”

ASKAP ∼106
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A digression on the sensitivity of radio telescopes

This is not related to the issue of 
missing short spacings

Instrument f2 21cm HPBW 
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VLA-C ∼106 14”

VLA-B ∼108 4.3”

ASKAP ∼106

For a given collecting area, the brightness sensitivity is always 
greatest for a filled aperture



GBT and ALMA at 86 GHz  
 Mapping a 100 km/s line over a 3’x3’ field
RMS 
noise
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JCMT 
 Clancy & Sandor JGR 1998

3.5″ - 21.5″
Mars

GBT beam 7″



GBT MUSTANG Bolometer Array          

81-96 GHz
9″ 64 pixel

  5’        



GBT MUSTANG-1.5                 



GBT MUSTANG-1.5                 

Venus



ARGUS -- 8″ GBT spectroscopy at 3mm 

• 16	  element	  scalable	  75-‐115	  GHz	  FPA	  
• Stanford/CIT-‐JPL/UMd/Miami/NRAO	  

	  	  	  	  	  	  (NSF	  grant	  to	  Stanford)
Coming	  soon....



ARGUS Spectral Lines



A. Lovell FCRAO images of Hale-Bopp CS and HCO+ with GBT 3mm FPA footprint

Hale-Bopp in HCO+

Comets

ARGUS
footprint



ARGUS -- 8″ GBT spectroscopy at 3mm 



ARGUS -- 8″ GBT spectroscopy at 3mm 



HST

Jupiter

30″ - 50″



HST
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Jupiter

VLA 13cm30″ - 50″



Jupiter

VLA 13cm30″ - 50″



Saturn

HST15″ - 20″



Saturn

HST15″ - 20″



ARGUS  

≈4%	  complete	  sampling

footprint



UMass	  Scalable	  75-‐115	  GHz	  PAF	  
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The wave of the future

UMass	  Scalable	  75-‐115	  GHz	  PAF	  





How do I get to use the GBT?


