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In lunar occultations high spatialresolutioninformationon the objectis containedn the
occultationlight curve. Thisallowsto obtainone-dimensionapatialresolutiongar beyondthe
diffractionlimit of the observingtelescopebeit in optical or radio astronomicabpplication.
It wasin 1962whenanow famoudunaroccultationof 3C273(measuredn the radiodomain)
allowed to establishthe quasi-stellamatureof this radio sourceby proving its small angular
sizeandby reducingthe uncertaintyin its positionfrom severalarcminto a few arcsec.Two
Saroscycleslater, on May 31, 2001,19:59 UT, againa lunar occultationoccured,this time
obsenablefrom CalarAlto. We wantedto take advantageof this opportunityby nearinfrared
obsenations.|deally, theseobsenationsat muchshorterwavelengthtake the processonestep
further, andwe shouldbeableto establisranupperlimit to thesizeof thecentralregionsof this
active galaxyandto have a closelook at the innermostpartsof its jet. The angularresolution
offeredby our obsenationis in the milliarcsecrangeandabout50 timesbetterthanwhatHST
canachiere. Figurel shavstheoccultationof the 9"* magnitudeK0 starSAO 119449ccuring
two hourslaterin the samenight. Thefit of parametrisegbrofilesto the light curve shavs the
starunresolhedin theseobsenationswith anupperlimit for its diameterof 1.6 milliarcsec.
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Figure 1: Lunar occultationof SAO 119447,0bsened at 2.2 um on the 3.5 m telescopeon
CalarAlto onthenight of May 31, 2001. The horizontaltime axisis givenin ms, the signal
is measuredn arbitrarydigital units. The upperpart shavs the obsened light curve andthe
smoothmodelfit, which also allows for somelow-frequeng scintillation. The lower boxes
shav theresidualsandthis low-frequeng scintillation component.The individual integration
time perpointonthelight curve was3 ms,andtheframerate167Hz.
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Figure2: Occultationof 3C273onMay 31,2001.Thetime scaleis in ms,thesignalin arbitrary
digital units. In the upperpartthe measurementasndthe smoothmodelfit areoverplotted the
lower box shavs theresiduals An upperlimit for thesizeat2.2 ym of 6.7 milliarcsecresulted
from theseobsenations. Becausef the faintnessof the object,the individual integrationtime
perpointwassetto 8 ms,with aresultingframerateof 62.5Hz.

To obsene sucha lunaroccultationon the quasar3C273with its moderatebrightnesof K
~ 9.7mag(80mJy),anearinfrareddetectingsystems neededvhichis bothfastandsensitve.
On CalarAlto this possibilityis givenby the Omega-Cassameraonthe 3.5m telescopeWith
its 1024x1024pixel HACdTe array ("HAWAII detector”)it providesthe necessargensitvity,
andthefastreadouin millisecondtimeis achiezedby readingout subarray®t typically 32x32
pixel, correspondingo 6.4'x6.4" or 9.6'x9.6" dependingon the opticschosen.This promises
aneffectivenesdor lunaroccultationobsenationsnot easilyto be foundat otherobsenatories
andallowedusto have a closerlook into theinnerregionsof 3C 273, with anexpectedspatial
resolutionof about5 milliarcsec. We cannotguaranteghatthis gainin spatialresolutionwill
leadto qualitatively new insights,but it is temptingto try it. And directorHans-WalterRix was
kind enoughto investdirectors discretionartime into this undertaking.

In ary casewe werefollowing two questionsvhich only canbe treatedwith high angular
resolution. From VLBI obsenationsit is known thatamongthe knots moving out alongthe
jet thereis a particularly bright one, called ’C2” at 25 milliarcsecfrom the quasar Since
its discovery in 1989 it shouldhave moved by now to a distanceof 34 milliarcsec, within
the resolutionof our obsenations. Its brightnesds not known. Extrapolationdrom the radio
brightnesg2 Jyat1.7 GHz)to thenearinfraredbasednthespectraindicesdeterminedor the
outerknotsof thejet (RoserandMeisenheimefd991,Jesteretal. 2001)leadsto anestimateof
1 % of thequasabrightnessnotbrighterthanK = 15mag. Thismeanghatwe cannothormally
expectto seethisinnerknot of the jet, but if it is revealedby the occultationobsenationsthis
will provethatits spectraindex is quitedifferentfrom thatof the outerportionsof thejet. As a
secondopic we wantedto searcHor thecentralcuspof thestellardistribution of theunderlying
galaxy Extrapolatingrom the 2.0’ foundin M87 to this quasar50timesmoredistant,we may
expectasizeof 40 milliarcsec,againwithin thereachof our obsenations.

On May 31 the sky wasclearover CalarAlto andwe could obsere the occultation. The
relevant secondof the occultationlight curve is showvn in Figure2. The obsenationswere
successfubut only shoved an unresolhed nearinfrared sourcewith an upperlimit to its size
of 6.7 milliarcsec. Unfortunately no structuresn the centralpart of 3C273did shov up. But
the limit on sizeis a goodandvalid result,andit encouragedis to try a secondtime to find
evidencefor measurableircumnucleastructures.



Indeed, the conditionswere not yet optimum during the obsenationson May 31. Each
subarrayintegrationof 8 mshadto befollowedby anequaltime interval reseredfor readout.
An "integratewhile read” modewould allow to doublethe frameratewith the sameintegra-
tion time or to doublethe integrationtime at the sameframerate,a gain by a factorof two in
thesesky-noiselimited measurementsAlso, the cameravheelwas stuckduring theseobser
vationswith a lessfavourablemagnification forcing usto distribute the light over morepixels
thannecessary Here again,somegainin signal-to-noiseratio and speedcould be expected.
Finally, duringthe occultationon May 31 the moonwasoccultingtheinnerjet knotfirst, while
the quasarstill contributedits full brightness.The reversesequencef eventswould happen
with a reappearancef the objectbehindthe dark limb of the moon: the faint jet knot would
appeatbeforethe quasarandthuswould be easietto detectagainsthe lower, scintillation-free
backgroundsignal.

When a secondoccultationof 3C273cameup in the morning of December9, 2001, it
happenedo be sucha reappearancevent, andthe technicalimprovementsmentionedaborve
hadbeenimplemented.It wasjust the cloudswhich preventedus from an attemptto do still
betterthanshowvn in Figure 2. And, aswell known, a lunar occultaionis a one-second-get-
it-or-miss-itevent. An exaggeratedgxampleof how it may look if several component®f an
objectreappeafrom behindthe darklimb of the moonis shown in Figure3. If only a partial
successpur obsenationsof 3C273duringthe lastyearcanbe taken asa goodexampleof an
interestingcapability of CalarAlto, which is not sowell known amongits users. The results
of the successfubccultationobsenationin May will soonfind their usein combinationwith
thesomavhatlessresoledbut muchmoresensitve obsenationsof the CONICA nearinfrared
cameraon theVLT. In particularthe lunar occultationobsenationswill limit the brightnessof
the centralcuspof stellardistribution.
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Figure3: Reappearancef the threecomponent®f the youngstarHaro 6-37 from behindthe
darklunarlimb duringanoccultationon Novemberl6, 1997 (Richichietal. 1999)
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