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Key Capabilities of the GBT 

• Receivers cover 0.1 to 100 GHz  

• Excellent point-source sensitivity 

• Excellent sensitivity for low surface-brightness mapping 

• >85% of total sky covered    δ≥-46° 

• Location in the National Radio Quiet Zone 



Unblocked Optics for High Dynamic Range 



science.nrao.edu/facilities/gbt 



Using Pulsars to Detect Gravitational Radiation 



Water Masers in AGN 

H2O Masers in  

Nuclear Accretion Disks 

 

Discovered by the GBT 

Monitored by the GBT 

Imaged by the VLBA+GBT 

Mass of the Black Hole 

Hubble Constant (Ho) 
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Primordial Nucleosynthesis 

Burles+ (2001) 



Primordial Abundances 

Burles+ (2001) 

Spergel+ (2006) 

• Izotov+ (2007) 

• Peimbert+ (2007) 

• Olive & Skillman (2004) 

Kirkman+ (2003) 

Bania, Rood & Balser (2002) 

Ryan+ (2000) 

Boesgaard+. (2005) 



Stellar Nucleosynthesis 

Corradi &  

Tsvetanov 
  Cat’s Eye 

 (NGC 6543) 



Galaxy Formation and Evolution 

Martin Pugh 

Andromeda 

    (M31) 



Radial Abundance Gradients 



Abundance Tracers 

Open Clusters (Frinchaboy+ 2013) Cepheids (Andrievsky+ 2004) 

OB Stars (Rolleston+ 2000) 

PNe (Henry+ 2010) 
HII Regions (Rudolph+ 2006) 



Chemodynamical Models 

Schonrich & Binney (2009) 



HII Region Electron Temperature Radial Gradient 

Churchwell & Walmsley (1975) 



Electron Temperature Radial Gradient 

Balser+ (2011) 
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RRL and free-free  

continuum emission 

in LTE at 3 cm. 

 

Shaver+ (1983) 



O/H Radial Gradient 

013.0058.0 

0039.00339.0 

0063.00602.0 

Slope (dex/kpc) 

Balser+ (2011) 



HII Region Discovery Survey (HRDS) 
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GBT 100 m 



Spitzer IR HII Region Candidates 

MIPSGAL 24 micron (red) 

GLIMPSE 8 micron (green) 

GLIMPSE 3.6 micron (blue) 

Anderson+ (2011) 



HRDS RRL Detections 

Bania+ (2010) 



Galactocentric Radius Distribution 

Known+HRDS: 1276 

HRDS: 603 

Bania+ (2010) 



Kinematic Distance Ambiguity 

Roman-Duval+ (2009) 



HRDS: Distances 

Anderson+ (2012) 



HRDS Distances 

Anderson+ (2012) 



HRDS: Face-On Map 

Anderson+ (2012) 



HII Region Sample 

     GBT 

+   140 Foot 

Sun 

GC 
18 HRDS 

Quireza+ (2006); Balser+ (2011) 



Electron Temperature Radial Gradient 
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Electron Temperature Azimuthal Structure 
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GBT Sample 



O/H Radial Gradient 
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Summary 

• HRDS Probes Metallicity Across the Galaxy 

• Azimuthal Structure 

• O/H radial gradients: -0.03 to -0.08 dex/kpc 

 



Future 

• Expand HRDS (WISE) 

• Expand Te Measurements (GBT/VLA) 

• Explore O/H – Te Relationship 

– Modern Optical/Radio 

– IR data (Herschel/SOFIA) 

– Models (Cloudy) 

 



WISE HII Region Catalog Distribution 



Questions 



Extra Slides 



GBT/140 Foot Cross Calibration 

Balser+ (2011) 



Open Cluster Data 

Balser+ (2011) 



O/H Radial Gradient - GBT 

Balser+ (2011) 



Milky Way Spiral Arms 

Robert Hurt 


