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* Point source sensitivity of a ~120m telescope

With its state-of-the art receivers it has
» Point source sensitivity v2 better than VLA at <2 GHZ

In 2014 | 100 meters
6220" for science B

~153 at v=18 GHz
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e Receivers cover 0.1 to >100 GHz
*>85% of total sky covered 0=-46°
* National Radio Quiet Zone

* Competitively Scheduled

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




GBT Pointing
o=2"




Venus 60” GBT Pointing 2”




GBT Proposers per Proposal Cycle
Total Proposers: 1712

Total GBT Users ~1200




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

Pulsars and compact objects
Gravity and General Relativity
Galactic Hydrogen surveys
Interstellar Chemistry o
The internal structure of Mercury -
Evolution of spiral galaxies Comes to Cosmology: * ™ 7™
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
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A radar return is speckled




The radar return is speckled
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deep space

70-meter antenna at Goldstone, California
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§ May 2007 3%

“Large Longitude Libration of
Mercury Reveals a Molten Core”
Margot et al. 2007 Science

AYAAAS



Chelyabinsk, Russia -- Feb. 15, 2013
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' Goldston-GT bitatic radar images

~ | 8x the distance to the Moon

Jul 25, 2015
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GBT -- The Premier Pulsar Telescope
Fastest Pulsar
Most Massive Pulsar
Pulsars in Globular Clusters
Tests of General Relativity
Relativistic Spin Precession
Pulsar in a three-body system

COOIGSt Whlte dwarf Stal’ (a diamond as big as the Ritz)

The Pulsar Lighthouse Effect




A Pulsar in a Triple System
ARECIBO+ GBT

Ransom et al. (2014) Nature
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Predicted Power in Gravitational Radiation

Pulsar
timing
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A VLBI Resolution of the Pleiades distance
controversy

A Bush Arabia beckoned
ancient humans
.S Cl
- v .
o 2%
. o

Melis et al. (2014)

¢ China spends Houses and thel
share microbes
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VLBA + GBT +
Effelsberg + Arecibo
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the question for the Plciadcs




A VLBI Resolution of the Pleiades distance
controversy
Melis et al. (2014)
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22 GHz H>0O Masers

Braatz, Kuo et al.

Discovered by the GBT

Monitored by the GBT

Imaged by the VLBA +
GBT




The Chemistry of Interstellar Space

ropenal propanal
I I }cyanoformaldehyde ‘ ketenimine c

Some (of the 17+) New GBT Molecule Detections

Cs H- ©&-8-80-0-0-0-¢



A digression on the sensitivity of radio telescopes

point source

extended source




A digression on the sensitivity of radio telescopes

Dia




A digression on the sensitivity of radio telescopes

Instrument 21cm HPBW
GBT 9.1’

Arecibo 3.2°
VLA-D 46"

VLA-C 14"

VLA-B
ASKAP




A digression on the sensitivity of radio telescopes

Instrument

GBT

21cm HPBW

9.1

— — wm

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

For a given angular resolution, the brightness sensitivity is
always greatest for a filled aperture

This is not related to the issue of
missing short spacings




VLBA lelted to Tb>10~ N
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The Chemistry of Interstellar Space

ropenal propanal
I I )cyanoformaldehyde ‘ ketenimine c

Hot new chemistry discovery today!

Some (of the 17+) New GBT Molecule Detections

Cs H- ©&-8-80-0-0-0-¢



HC-N: A Chemical “Clock” in a Molecular Cloud?

Friesen et al. (2013)
[INH3]/[HC7N]

200 400

-t

Dec (J2000)

O.bS 01.1 0.115 0.2 30:00 56 18:29:52

DC RA (J2000)




Star Formation in a Filament in Taurus
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Young Min Seo et al. 2015 ApJ 805, 185




GBT 6/—-93.6 GHz Survey of Orion—KL
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Frayer et al. 2015




GBT detection of mm-cm sized “dust”
in star-forming clouds 5
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MUSTANG
- Bolometer Array
o 3.3mm
Schnee et al. (2014) 81-96 GHz



No Hydrogen in the Milky Way’s Dwarf Galaxies

eSS A Lo ' L (Lo) [Mur (Mo)
e 340 <11
GBT results from Spekkens et al. 2014
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GBT High-Resolution 3mm SZE in a Cluster
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THINGS VLA Survey
Walter et al. 2008

30” 30=1015
6" 30=1020

HALOGAS WSRT Survey
Heald et al. 2011

15” to Ny limit ~1013.0
120 hours per galaxy




10185 GBT HI

10° - 10° Mo

Thilker et al
(2004)
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ARGUS -- 8" GBT spectroscopy at

e .. .t 7 oo . 16 element scalable
BT e e s oo 75115 GHz FPA
e el e A (4 % L Stanford/CIT-JPL/UMA/
o mal@pe i, 0 MiamiNRAO
P R :;;.._‘7" i ! b e (NSF grant to
R = . . Stanford)

Array Assembly
& Heat Sink /IF Amplifiers

IF Flex Cable /."' 77 K Boards
/

\Flex Cable To Cryostat
Exterior

\ Edge Mount
\GPPO Connectors



GBT MUSTANG -2 (NSF grant to Univ

Penn)

223 pixels
>4’ FOV

35x faster than
MUSTANG







