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GALFA HlI, velocity integrated
: : \ : :

12

12

””””””””””””””””””””””””””””””””””””””

12

12



SOME CHARA CTERISTICS OF ALFA's FIXED PATTERN NOISE (FPN)

Carl Heiles (October 27, 2005)
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1. INTR ODUCTION

Accuracy of the spectra takenwith ALFA and LBW arelimited by systematic baselinewiggles
that change slowly, or perhapsnot at all, with time. After a few secondof integration, this "xed
pattern noise, or FPN, dominates the uncertainty in the spectrum. It tends to have frequency
structure of width & 1 MHz, which is comparableto time delays of . 11 secin the autocorrelation
function. We have strongly believed, and prove it here, that the structure results from re°ections,
the path di®erencesare. 300m. 1 MHz correspondsto 200 km/s at the HI linela velocity scale
in which lots of interesting things happen, scierti cally speaking, so this FPN signifantly a®ects
the science.We performed someexperiments to determine someof its characteristics, of which we
report in this documert.

2. SUMMAR Y OF IMPOR TANT FINDINGS

In this sectionwe brie®y summarize our most interesting ndings. We documert ead in later
sectionswith data and more discussion.

1. The FPN arisesfrom re°ections and is 100% polarized. (x4, 5, 7)

2. Most of the FPN arises from re°ections involving shorter path lengths. The spectrum of
delays is essetially cortinuous and looks random. (x8; gures 9, 10, 12, 13, 15)

3. A small componert of the FPN arisesfrom re°ections betweenthe bowl and the feed and
assiated structures; this componert dependson the feedand the ALFA turret angle. This
componert of the FPN has sharp time-delay featuresin the 0.90, 1.04, and 1.16's. There
seemto be additional time delays but the results look suspiciousand should be repeated. (x8;
“gures 9, 10)

4. The FPN changeswhenthe ALFA turret is rotated. The further the rotation, the larger the
change. (x6)

5. The FPN changeswith zenith angleza. The further the move, the larger the change. (x9)

6. Over the limited range in azimuth (az) that we tested, the FPN changes: the further the
move, the larger the change. (x10)

7. The FPN amplitude increasesnoticeably towards lower frequencies.(x11)

3. EXPLANA TION OF THE PLOTS IN FIGURES 1, 2, and 3

The formats of these three "gures are identical. Each "gure shaws a pair of spectral plots
in two panelsto save space. The spectra are polynomial-°attened RF powers obtained from the
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