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Frequency
Frequency as a function of redshift:
(1)

where z is the redshift.

Survey Area and Feed Spacing with Grating Lobes
The survey area for a drift telescope:
(2)

where
is the angular span of the telescope beam along the meridian. For an FFT telescope
which is oriented along the meridian, the main lobe beam angle is given by:
(3)

where is the wavelength, d is the spacing between digitizers and N is the number of feeds. The
angle of the first grating lobe is given as:
(4)

The first grating lobe appears on the horizon when:
(5)

For a given survey area, the feed spacing must be:
(6)

The maximum number of beams that are not aliased is 2nmax where
(7)

Survey Area and Feed Spacing without Grating Lobes
If the antennea are summed in such away as to minimize the impact of the grating lobes folding
over into the main field of view, then:
(8)

so that:
(9)

and:

(10)

Angular Resolution Along the Meridian
The length of the cylinder determines the resolution of the beam width along the meridian.
(11)

where
is the angular resolution along the meridian, Lcyl is the length of the cylinder, Nfeed is
the number of feeds:
(12)

Redshift and Frequency Resolution
The resolution in redshift determines the depth of the 3-D pixel. An empirical formula for a
uniform 3-D pixel is:
(13)

The frequency resolution is as a function of redshift resolution is:
(14)

which becomes
(15)

Survey Speed and Cylinder Width
The azimuthal angular resolution of a single cylinder is
(16)

where Wcyl is the width of the cylinder. In one day, the amount of time that an object will sit in
the cylinder beam as it drifts across the cylinder beam width is given as:
(17)

The amount of time that can be integrated in one year for an object is:
(18)

where Df is the duty factor of observations. If observing is done only at night, then Df~50%. The
total amount of time integrated is:
(19)

where Nyear is the number of years the survey runs.
A single measurement length is inversely proportional to the resolution bandwidth. The
total amount of measurements made is given be the total integration time divided by the
measurement length. The total number of measurements, M, is:
(20)

The pixel sensitivity is given as:
(21)

where ga is the power efficiency of the antenna, Ta is the equivalent amplifier temperature, and
Tsky is the average sky temperature over the pixel. Combining Equations 16-21, the required
cylinder width is:
(22)

The cylinder width cannot very as a function of frequency. Since the resolution of the cylinder is
a function of frequency, then the total integration time for a single pixel will be a function of
frequency.
(23)

where ref denotes values at the reference frequency for which the cylinder width was chosen.
Because the total integration time is a function of frequency, the pixel sensitivity will also be a
function of frequency:
(24)

Number of Cylinders
It will be assumed that there are Ncyl aligned side by side. Each cylinder forms a beam with
azimuthal angular resolution given by Equation 16. Combining the signals from all the cylinders
with appropriate phase shift between each cylinder signal will form Ncyl azimuthal beams. The
width of any one of the synthesized beams:
(25)
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