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Design Features for Spectroscopy

e Clear Aperture
» | High Gain
» Low Farout Sidelobes
» Discrimination against Interference
» Reduced Ground Radiation

» Flat Spectral Baselines

» Flexible Operations
» Suite of Receivers Available at All Times

» Rapid Response to Scientific and Environmental
Opportunity

» Wideband Receivers

- Efficiency
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Efficiency Applied to Spectroscopy

« Continuous Frequency Coverage

« Match of Spectrometer Bandwidth to Receiver Bandwidth

-+ Ability to configure spectrometer for multiple transitions
within a frontends band

« Quick Changes of Frontend Bands

it

« RFI Excision

« Multiple IF Inputs to Spectrometer
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FIG. 2.—Spectra of the 6.6 GHz 5; — 60 A" and 12 GHz 2p—3.; F transitions of methanol toward the prototypical
Class II methanol maser sources W3(OH) (left) and NGC 6334-F (right). Velocity resolutions are 0.055 km s™* for
both 6.6 GHz spectra and 0.038 and 0.060 km s~! for the 12 GHz spectra of W3(OH) and NGC 6334-F, respectively.



GBT RECEIVERS

Center o :

Frequency Bandwidth Treceiver
(GHz2) (MHz2) (K)
144 580 5
217 870 . 5
3.28 1350 6
49 1900 7
7.02 2350 8
9.1 1800 10
11.2 2400 11
13.9 3000 12
16.7 2600 13
20 4000 15
24.25 4500 20
29.75 6500 25
36.5 3000 27
425 5000 30

475 5000 35
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A COMPLETE SURVEY FOR HI ABSORPTION

IN THE REDSHIFT INTERVAL 0.4 < Z < 0.9
000> > 950 MHe

The absorption spectrum of a distant Q£ reveaQS the presence ot
condensations of intervening matter unrelated to the QSO.or its environs

- whose existence would otherwise be unknown. Our present understanding

" suggests that the bulk of the material giving rise to QSO absorption lines
consists of clouds of relatively low neutral hydrogen column density,
Ng < 10 cm™2, which are responsible for the "Lyman forest" seen at optical
wavelengths just short of the QSO Lyman alpha emission lines. A much
smaller proportion of the absorption clouds exhibit lines from metals,
MglII, CIV, at redshifts identical to that of identifiable Ly-a absorption
lines. Apparently these clouds have greater column densities than the
Lyman forest clouds. Finally, we know of only a small group of absorption
systems with a column density greater than 10%' cm™? that Wolfe (1988) argues
are nascent galaxy disks seen at an early evolutionary phase.

The disk systems figure importantly in our assessment of galaxy evolution
and indeed provide one of the cornerstones of most evolutionary scenarios,
vis., that galactic disks formed over a small range of cosmological epoch
at z = 2-3. There is, of course, a significant selection effect: Lyman
alpha disk absorption systems can only be identified in objects with a-
redshift sufficiently large that (1 + z) 1215A is shifted into the visible.
We have very little idea of how many "disk absorption systems" there are at
z < 2 or indeed whether it is even true that such systems are most commom
at redshifts between 2 and 3. One of the HST "key projects” is meant to
address this subject by searching for "damped"” Lyman alpha absorption lines
in QSO’s with z < 2. Radio searches for 21 cm absorption lines prov1de a’
complementary way to approach the question. -
Large column densities of cold neutral atomic hydrogen will produee
absorption lines in the spectra of distant QSO’s if they have an angular
size large enough to cover a significant fraction of the background QSO
radio continuum source. For the brlght compact QS0’s this means that the
HI needs to be a few tens of e not upreg onable for a cloud

ave the significant advantage that, in principal, there are no select1on
effects: the radio spectrum can be searched thoroughly and completely from
z = 0 to the emission redshift of the object. In practice there is a
"selection effect,™ namel radio interference. :
decade or more ago 1n Green 1 ® by RFI: whenever ‘the =~
interference was sufficiently intense to "ring" the autocorrelator the'“'“
“entire spectral band being analyzed was corrupted by the 51n(x)/X response.
In recent years wideband spectroscopy at frequencies less than 1300 MHz has
been so severely compromised by RFI that comprehensive searches for
redshifted HI have become impossible. Fortunately, the spectral processor,
now available for spectroscopy at the 140-Foot Telescope, changes the
situation. T

250 MHz @ /lo & He KESOL~.~;§2§ODO
CHANNELS




