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�Abstract

SETI@homeobservesa2.5MHz bandwidthcenteredon1420
MHz nearthe 21-cm line using a short line feed at Arecibo
which provides a 6

�
beam. This feedsits on CarriageHouse

1, which meansthat during normalastronomicalobservations
with thenew Gregoriandomethe feedscansacrossthesky at
twice thesiderealrate.We areusingtheSETI@homereceiver
to obtainabout4 � 4 � 106 spectraperyearwith integrationtime
of 5 secondsperspectrum.We have accumulated2.6 yearsof
datacovering mostof the sky observablefrom Arecibo. This
survey hasmuchbetterresolutionthanprevioussingledisksur-
veys andmuchbettersensitivity thanexisting or plannedinter-
ferometricsurveys.
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�Observing Methodology

TheUCB SETI searchesusethe1420MHz line feedon Car-
riageHouse1 at theNationalAstronomyandIonosphericCen-
ter’s 305 meterradio telescopein Arecibo,PuertoRico. (See
Figure1) This uniquearrangementallows observationsto be
conductedwithoutinterferencewith otherusesof thetelescope.
This resultsin two mainmodesof observation. If theprimary
observersfeedis stationaryor stowedthebeamscansacrossthe
sky at thesiderealrate. If theprimaryobserver’s feedis track-
ing a positionon the sky, the beamscansthe sky at twice the
siderealrate. At twice thesiderealrate,thebeamwidth corre-
spondsto a 12 secondbeamtransittime. (Korpelaetal. 2001)
Figures2 and 3 show the path of the telescopebeamover
the course of 1 day, and the entire program respectively

Figure1. A photoof the NAIC 305 metertelescopeat Arecibo. The insetat right shows thedetailsof the “carriage
house”structure.Thefeedusedby this projectis the line feedextendingdownwardfrom thecarriagehouse.(Photos
courtesyof NAIC–AreciboObservatory, a facility of theNSF.)

Figure2. Thepathof thetelescopebeamonAugust5, 2001.

Figure3. Sky coveragefor entireproject.

The time domaindatafor the sky survey is recordedasfol-
lows: first, a 30 MHz bandfrom the receiver is convertedto
basebandusinga pair of mixersandlow passfilters. The re-
sultingcomplex signalis digitizedandthenfilteredto 2.5MHz
usinga pair of 192tapFIR filters in theSERENDIPIV instru-
ment.(Werthimeretal. 1997)Onebit samplesarerecordedon
35 GByte DLT tapes(onebit real andonebit imaginaryper
complex sample).Thesetapesareshippedto Berkeley for use
in theSETI@homeprogram.Tsys for thesystemis 75K.

The SETHI@Berkeley programanalyzesthesetapesto ex-
tracthydrogenspectra.The2.5MHz time seriesdataarecon-
vertedto raw spectrausing 2048 point FFTs (∆ν=1220Hz).
6144 FFTs are accumulatedinto a single power spectrumof
5.033secondintegrationtime. Theresultingpowerspectrumis
correctedfor 1 bit samplingeffectsby usingtheVanVleck cor-
rection.Thespectrum,its startandandendcoordinates,andits
time arestoredin a databasefor futureuse.This databasewill
be queriedto develop spectralmapsof the neutralhydrogen
distribution.
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�ExampleSpectra

Below we presentan individual spectrum. This spectrum
wastakenalonga line of sightnear3C192(l,b)=(197.7,24.4).
The hydrogen column along this line of sight is � 4 � 2 �
1020 cm� 2 Figure 4 shows a single raw 5 secondintegra-
tion spectrumwith 1.22 kHz resolution. Figure 5 repre-
sentsthe sum of 5 adjacentspectra,and shows the typical
SNR that will be achieved in a 0.1 degree skymap pixel.
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Figure4. A 5 secondintegrationspectrum
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Figure5. A 25secondintegrationalongthesameline of sight.

Figure 6 shows 54 spectraaccumulatedover 272 sec-
onds. During the accumulationof thesespectrathe tele-
scopebeamwasmoving at nearly the siderealrate( � 1.1 de-
greesover this duration). Significantchangesareseenin the
spectraare seenon scalesapproximatingthe beamwidth.
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Figure6. Spectrageneratedfrom 272secondsof data.This sweepextendsfrom (l,b)=(72.87,-22.99)to (l,b)=(73.96,-
23.52).Eachspectrumrepresents5 secondsof dataandtransitof about1/5thebeamwidth. Notethesignificantchanges
in line shapeandvelocityon scales� thebeamwidth.
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�Program Status

Dataaccumulationfor SETI@homebeganin December1998.
We currentlyhave accumulatedabout58 Msecof observation
time,whichwill translateinto 11.5million spectra.Thesurvey
hascovered79.4%of theaccessiblesky. If mappedinto pixels
1 beamwidth in size, the medianexposureper pixel is � 20
seconds.We anticipatethatdatacollectionwill continuefor at
least1 additionalyear.

Generationof the spectraldatabaseis just beginning. We
anticipateanalysisof the existing data to be completein 12
months.
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What is SETI@home?

Figure8. SETI@homescreensaver client, version 3.03.

SETI@homeis currentlytheworldslargestdistributedcomputingproject,
involving over threemillion volunteersin 226 countries. Radio telescope
datafrom the Arecibo radio observatory covering a 2.5 MHz wide band
centeredon 1420MHz is dividedinto work unitsof 10 kHz bandwidthand
107secondduration. Thesework units aredistributedover the Internetto
thevolunteerswho run theSETI@homeclient program.On Windows and
Macintoshplatformsthis client presentsitself asa screensaver (seeabove)
which analyzesthedatawhenthecomputeris not otherwisein use.A text
basedversionis availablefor mostUNIX basedplatforms.This client can
berun in thebackgroundat low priority.

Theclient searchesfor narrow bandsignalsover14 octavesof bandwidth
between0.075and1221Hz. It performsthis searchat 24291Dopplerdrift
ratesbetween-50 Hz/sand+50Hz/s. It performsGaussianfitting to detect
faint signalsthat matchthe profile expectedasthe telescopebeammoves
pastan objecton the sky. And it searchesfor pulsedsignalsof the type
describedhere.Theentireprocesstypically requires4 trillion floatingpoint
operationsto fully examinea singlework unit.

SETI@homevolunteershave collectively donated762,000CPU years
for a total of 1021 floating point operations.The resultsreturnedinclude
2.7billion potentialsignalswhich arebeingprocessedthroughdataquality
checkersandRFI removal algorithms.

For moreinformationaboutSETI@homeseeKorpelaet al. (2001,Com-
puting in Science & Engineering, v3n1, ScientificProgramming)or visit
http://setiathome.ssl.berkeley.edu/.


