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Abstract

Usually Cherenkovtelescopesire usedto observesourceswhich arewell establishedn otherwavelength
bands.Thelimited sensitivityof preseninstrumentdeadsto the fact thatmostof the sky hasneverbeenex-

aminedin theTeV band. TheHEGRA stereoscopitACT systemis for thefirst time ableto performscansof

extendedsky regionswith a sensitivityfor point sourcesvell belowthe Crabflux. As afirst tagetfor sucha

scan,partof the Galacticdisk wasexamined.The campaigrtook ~ 130 hrsof observatiortime in 1997/98.
The observationgxtendedrom the Galacticcenterto thelocal arm of our Galaxy wherethe sunis located
(0° < 1 < 83.5°, Ab = 2°). Thisregionwaschoserbecausef the high concentratiorof severaltypesof

sourcepopulations A first dataanalysisrevealsno hintsfor strongTeV pointsources.

1 Introduction

A full sky surveyin the TeV wavelengthbandis still out of reachfor the presenggeneratiorof Cherenkov
telescopesHowever with the HEGRA stereoscopisystemof ImagingAtmosphericCherenkovlelescopes
(IACT), scansof extendedsky regionswith a sensitivity of well belowthe Crabflux havebecomepossible
within reasonabléme. Thescarcapabilitiesaredueto anessentiallypackground-fredetectiorof TeV gamma
ray pointsourcef downto 1/4 Crabwithin onehour, andthe effectivefield of view (FOV) of morethan2°
diametemwith nearlyhomogeneouacceptancér TeV gammarays.

As afirst targetfor sucha scan partof the Galacticdisk wasstudied.Observationsveremainly centered
alongthe Galacticplane,runningfrom the Galacticcenter(! > —1.5°) to the Cygnusregion(l < 83.5°). The
observedegionscanbecharacterizeasfollows:

1. Theregionfrom the Galacticcenterto the edgeof theinner partof the Galaxy(l < 54°). Thesearchaims
for absolutelybright but distantsourceqdistanceo the Galacticcenteris 8.5kpc).

2. TheCygnusregion(73.5° < I < 83.5°). Thisis aview alongthelocal spiralarmof our Galaxy A length-
scaleof 1-2 kpcis herebyscannedin principlealsoourlocal surroundingsreseenhere but of courseonly a
smallpartof it; asthelocal areaextendsa majorpartof thehemisphereafull scanis currentlyoutof reach.
3. Theregioninbetweerthesetwo (54° < [ < 73.5°). Thisis aview betweerthelocalarmandtheinnerpart
of the Galaxy with low HIl andEGRET~-ray emissionsHerethe scanbasicallyfollows a pathof relatively
high densityof sourcecandidatesnainly supernovaemnants.

2 Observations

Regionsl and2 wereobservediuringsummerl 997 the scanwascontinuedwith region3 duringsummer
1998.All observationsveretakenwith the4-telescopsetupof theHEGRAIACT system(for ashortdetector
descriptiorseeAharonianetal., 1999b,0G.2.1.16thedetectoperformances described.g.in Aharonianet
al., 1999a).During the 1998datatakingthe systemhada slightly increasea@&negy threshold(+15%)plusan
increasedletectordeadtime, whichresultedn adecreasedystentriggerrate.

Thescanwasperformedsuchthateachpointwithin thesearche@areawvasobservedor atleast2 hours.The
scanof regionl (innerpartof the Galaxy)follows basicallythe Galacticplane producinga bandof Ab = 2°.
Triggeredby afastanalysisyeobservationsf somespotswithin this searchwindow wereperformedalready
duringthis observatiortampaign Region2 coversmostpartsof the Cygnusregion,with Ab upto 5°. Region
3 againcoversa bandof Ab = 2°, leavingthe Galacticplanewhenapproachinghe Cygnusregion. The



observationapositionsareshownin figure 1. Eachcircle representshe accepted=OV, duringeachdatarun
(30min) thetelescopesveretrackingtherespectivgositionof the Galacticplane.Thetotal observatioriime
underacceptebservatiorconditionswas105hrs.

For Galacticlongitudessmallerthan30°, the Galacticdisk culminatesatzenithangledargerthan30° atLa
Palmasite. The Galacticcentercanonly beobservedat60° zenithangle.All observationsveremadecloseto
culminationin orderto ensureminimum zenithangle,andtherebyoptimumsensitivityandenegy threshold
(for the zenithangledependencef the systemenegy thresholdseeKonopelkoet al., 1999, Konopelko,&
Pihlhofer 1999).
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Figurel: (a) Observedegionsin GalacticcoordinatesThe circlesindicatethe field of view of thetelescopesystem.
Thediagonalinesmarkculminationzenithanglegfrom left to right) 60°, 45° and30°. (b) Meantriggerrates.(c) Zenith
anglesof theobservations.

3 AnalysisMethods and Results

The analysigpresentedherefocuseson the searchor point sources An approacho a possiblesearchfor
diffusegamma-rayemissioris givenin Lampeitletal. 1999,0G.2.4.12.

Eachindividualevent,inducedby aTeV gammaeor Cosmicray (CR),is stereoscopicallyeconstructedThe
directionof primarygammaraysis determinedvith anaccuracyof 0.09° pereventwith asystematigointing
accuracyof betterthan0.01° (Puhlhoferetal., 1997). The showercore,which is the projectedmpactpoint
of the primary ontothe ground,is reconstructedvith anaccuracyof 10-15m. All eventswithin a radiusof
r = 1.2° from the centerof the FOV wereaccepted.

In orderto eliminatethebackgroungroducedy CRinducedeventstheshowerimageshapessmeasured
underdifferentviewing angleswith differenttelescopesarecomparedo expectatiornvalues,takinginto ac-



countthe measuredmageamplitudesthe distanceof thetelescope$o the measuredghowercore,andzenith
angle.Two differentshapecutswereappliedin this analysis:
A: A combinedcut on the so calledmean scaled width < @ > (Aharonianetal. 1999a)andthe analogous
mean scaled length < [ > (seealsoKonopelko,& Piihlhofer 1999,0G 2.2.01). This cut ensuresromoge-
neousgyammaray acceptanceverthefull zenithanglerange.
B: A probability cut, that calculateghe probability thatthe primary particlewasa gammaor CR, by com-
paringthe imageshapeso gammaandto CR expectationgDaumet al., 1997, Puhlhoferet al., 1999,0G
2.2.01).Studiesof systematiaincertaintie®f gammaray efficiencies gspeciallyatlarge zenithangle arestill
in progress.

For bothmethodsthe selectedyammaray candidatesrefilled in binsof 0.1° x 0.1° in the Galacticcoor
dinatesystemwhich is the eventresolutionfor singlegammaray events.

Theoptimumsearchwindowwith aradiusof 0.14° is approximatedy summingup the bin contentsover
anareaof 0.3° x 0.3° intoanewgrid of 0.1° x 0.1° spacing.
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Figure?2: Field of view acceptancasusedfor backgrouncestimation:(1) triggeracceptancénoimageselection)(2)
aftercutsA (seetext), (3) aftercutsB. Acceptances givenin arbitraryunits. Notethe offsetatthey-axis.

The backgroundlistributionis computedoy convolutingthe backgroundate after cutsof eachdatarun
with theslightly inhomogeneoubackgroundacceptancéseefigure2). In orderto minimize statisticalerrors
on the backgroundates,andsystematieffectsdueto possibleextendedreV-emittingregions,the accepted
FQV for backgroundcountingwasenlagedto r = 1.4°. Theexpectedmpactof diffuseemissionis anyway
low, seeLampeitletal. 1999,0G.2.4.12.

Finally, for eachpointthe chanceprobability of the countrate beingdueto backgroundluctuation(using
Poissorstatistics)s calculated.Theresultingprobability distributionsin the 0.1° x 0.1° binnedsamplegor
bothshapecutswerefoundto beflat, i.e.in agreementvith thebackgroundaxpectationThisprovidesacheck
of theanalysisandhighly significantsourcesvould alreadyshowup here. The 0.3° x 0.3° rebinneddistri-
butionsarenot flat asexpectedsincethe individual pointsarecorrelated.This doesnot basicallyaffect the
searchor pointswith high excessignificance:any’hot spots’would just showup a few timesin the proba-
bility distributionswith high statisticalsignificance.

Thescanyieldedno sourcecandidatesinceno pointwith excesssignificancebelow1 x 10~* wasfound.
Giventhetotal numberof searchpointsof ~ 21000, thisis in agreementwith statisticalbackgroundluctua-



tions. Hencethe scanyieldsanupperlimit ontheexaminedegionsof 1/4 Crabat Galacticlongitudesabove
30°. Furtherstudieson detectorandcut efficiencies especiallyat large zenithangles areunderway.
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