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The main reflector of the Effelsberg 100 m radio telescope of the Max Planck Institute for Radio As-
tronomy is affected by an elevation dependent deformation due to gravitation. A survey campaign with a
laser scanner was performed in order to detect the surface deformations of the mirror which lead to a
change in focal length. Knowledge about an elevation dependent variation of the focal length is essential
for VLBI applications because it directly impacts the time-of-flight measurements. Due to the fact that the
laser scanner was mounted head down on the sub reflector it was possible to scan nearly the whole sur-
face. The measurements were performed at seven different elevations between 90° and 7°. In order to
estimate the deformation, the surface is parameterized by an implicit model of a best fit rotational parabol-
oid. The orthogonal distance regression allows an estimation of the focal length of the paraboloid. The as-
sociated adjustment process presented here is a two step modification of a classical nonlinear least
squares approach: First, it is based on a linearization of the functional model directly on the estimated
paraboloid itself, represented by the observed coordinates' orthogonal contacting points on the surface.
Second, the distances between the observed coordinates and the corresponding calculated orthogonal
contacting points are minimized. Results have shown that these modifications in the present case add up
to a focal length estimation more robust towards changes in position and orientation of the paraboloid in
space. An analysis of the estimated focal length at different elevations shows a significant elevation and
consequential gravity dependent variation. The focal length decreases together with the elevation with a
magnitude of about one centimeter.*

OcHosHoli ompaxamersb Effelsberg 100 m paduomeneckon MHecmumyma Makca lNnaHka no paduo-
acmpoHOMUU 3asucum om 8biIcombl 3asucumoli deghopmayuu u3-3a epasumavuu. O630p KamnaHuu ¢
nasepHbiM ckaHepoM bbinia 8bINONTHEHA C Uerbio 8bisenieHus: Oechopmayuu MoeepxHoCmu 3epkana, Ko-
mopbie npueodsim K USMEHEHUK (YOKYCHO20 pacCmOsIHUS. 3HaHUsI O 8bicOme 3agUuCUMbIe U3MEHEHUS
POKYCHO20 paccmosiHUsi uMeem gaxHoe 3HadyeHue 0ns npunoxeHuli PCLB, nockornbKy oHa Hernocpeo-
CMBEHHO 8/lusiem Ha 8PeMs-nposiemHbIX u3MepeHul. B cesq3u ¢ mem, 4ymo na3epHbil ckaHep 6bin
ycmaHo8s1eH 205108y Ha cyb ompaxkamesis MOXHO Oblfi0 cKaHuposame rnoYymu eceli nogepxHocmu. M3-
MepeHUsi MPo8ooUUCHL 8 CeMU pa3uyHbIx ebicomax mexoy 90 ° u 7 °. [Jnsg moeo ymobbi oyeHUms de-
opmayuu nosepxHocmu rnapamempu3yemcsi HesisHble MOOesu Hauay4ywum obpa3oM coomeemcmsy-
em spawamersnibHo20 napabosiouda. OpmozoHanbHOU peapeccuu no38osisiem paccmosiHue oyeHka ¢ho-
KycHoe paccmosiHue rnapabonouda. CesisaHHbIU C HUM POUECC peaysiuposKu, MpedcmasieHHbIe
30ecb, 08a Waza MoOUUKaUUU K/1acCu4ecKoz20 HesluHeliHo20 Memoda HauMeHbUWUX Keadpamos rnod-
X00: 80-rep8biX, OH OCHO8aH Ha sluHeapu3ayuu hyHKYUOHanbHoU modesnu HernocpedcmeeHHO Ha cam
oueHkam napaborsnouda, 8 fuUe opmoaoHallbHbIX cesi3aswiuck Habnwdaemces KoopOuHambl "MoYKU Ha
rnosepxHocmu. Bo-emopbix, paccmosiHuss Mexdy HabrrdaeMbiMu KOOpOUHamamMu U COOMmeemcmasyio-
WUMU pacyemHbIMU OPMO20HasIbHbIX C853a8WUCh MOYKU C80OSIMCS K MUHUMYMY. Pe3yribmambi rnoka-
3asnu, 4mo amu u3sMeHeHuUs1 8 OaHHOM criydae dobasumb 00 KOOPOUHaUUOHHbIU OUeHKU OnuHbl boree
HadexHoU MO OMHOWEHU K U3MEHEHUSIM 8 T[O/IOKeHUe U opueHmauyuro mnapabonouda 8 npo-
cmpaHcmee. AHarnu3 ouyeHkaM (POKYCHOe pacCmosiHUE Ha pas/iuydHbIX 8bicOmax rokasbieaem 3Ha4u-
meJsibHOE 08bILEHUE U KOCBEHHbIE MSXXecmu 3asucuMbie sapuayuu. POKyCHOe paccmosiHUe yMeHb-
waemcs eMecme C 8bICOMbI C 8e/IU4UHOU OKOI0 00HO20 caHmMuMempa.

* MepeBof TEKCTA OCYLLIECTBIEH C NOMOLLBI0 NporpaMmmbl Google-nepesoauuk.
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