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Key Capabillities 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 0=-46°

* Location in the National Radio Quiet Zone

The GBT frequency coverage overlaps and
extends beyond that of the JVLA and ALMA

GBT
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Unblocked Optics for High Dynamic Range
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science.nrao.edu/facilities/gbt

Discoveries with the
Green Bank Telescope

The Green Bank Telescope (GBT) is used by the scientific community for an extraordinary range of research.This document gives a
brief summary of some of the resulting discoveries, with an emphasis on measurements that would be difficult or impossible to make

on any other telescope.
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Primordial Nucleosynthesis
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Primordial Abundances
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Stellar Nucleosynthesis
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Galaxy Formation and Evolution
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Radial Abundance Gradients
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ABSTRACT

The integrated spectra of H 11 regions located in the inner spiral arms of Sc galaxies are systematically
différent from those of H 11 regions in the outer arms. This is, in part at least, an abundance effect. The
N/O ratio (and probably also the abundance ratios O/H and N/H) decreases from the inner to the
outer arms.



Abundance Tracers

Open Clusters (Frinchaboy+ 2013) Cepheids (Andrievsky+ 2004)
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[X/H]

Chemodynamical Models
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HIl Region Electron Temperature Radial Gradient
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Electron Temperature Radial Gradient
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12+1logO/H
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HIl Region Discovery Survey (HRDS)

Hn a RRLs (H87 « - H93 «)
Free - Free Thermal Continuum (3 cm)
343 ° < 1<67°; |b|<1’

95 % Detection Rate

603 Discrete Hn o RRLs; 448 Targets

GBT 100 m

Target  Selection
IR Surveys . Spitzer  (GLIMPSE, MIPSGAL)

Radio  Continuum - VLA  (NVSS, MAGPIS); VLA/GBT (VGPS)



Spitzer IR HIl Region Candidates

MIPSGAL 24 micron (red)
GLIMPSE 8 micron (green)
GLIMPSE 3.6 micron (blue)

Anderson+ (2011)
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Kinematic Distance Ambiguity

Roman-Duval+ (2009)



Galactic Latitude

Galactic Latitude

HRDS: Distances
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Distance from Galactic Center (kpc)

HRDS: Face-On Map
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HIl Region Sample

Galactic Distribution 6Green Bank Sample)
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® GBT
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Quireza+ (2006); Balser+ (2011)



Electron Temperature Radial Gradient
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Y (kpe)

Electron Temperature Azimuthal Structure
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12 + Log(O/H)
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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 HIl Region Catalog Distribution
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Questions







GBT/140 Foot Cross Calibration
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[Fe/H]

[Fe/H]

Open Cluster Data

Twarog et al. (1997)
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12 + Log(O/H)

9.5
9.0
8.5
8.0

18
9.5

9.0
8.5
8.0

7.5
9.5

9.0
8.5
8.0

T
9.5

9.0
8.5
8.0
1.5

O/H Radial Gradient - GBT

I GBT Sample
- 330 < Az < 360 .
2 4 6 8 10 12 14 16 18
- ;"_v.—‘vv—‘—._;.:_'t — .
- 0 <Az <30 ;
P S TS '
- * . . ﬁv"h - a L]

. > X
- 30 < Az < 60 o
2 4 6 8 10 12 14 16 18
- 90 < Az < 127 *
2 4 6 8 10 12 14 16 18

Galactocentric Radius [kpc]

Balser+ (2011)




Milky Way Spiral Arms
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