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" Outline
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Telescope geometry
Edge taper
Deformation effects
Path length/delay model

Effect on coordinate determinations



" Onsala 20m Telescope Geometry
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" Edge taper oS
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Edge taper function j
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Displacement effects oy -
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Optical axis




" Determination of Deformations _.1"‘:5.
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Laser scanning plus adjustment of scanner results

N.B.:
Take into account the scanner-specific errors !!
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" Focal length estimates s
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Sub-reflector displacements fod
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Displacements [mm)]
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deliberate shift for gain optimization (1)
focal length (2)

z shift of sub-reflector due to paraboloid deformation (3)
- — - difference=1-(2-3) [<0.8 mm]
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" Model contributions |
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AL(e) = ajAf(e) + oy AV (e) + 2aRAR(s)  Clark & Thomsen 1988
Abbondanza & Sarti 2010.

ap =—1—2a’% Af = change in focal length

'—"1"3: 9 _9 ':'ﬁjfr% AV = shift of vertex of paraboloid

AR = shift of sub-reflector
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Ar(e) = —|ALs(e) + ALg(e) + ALs(¢) + ALg ()]
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" Model contributions I _.1“::.
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Af = change in focal length

ALo(e) = af, - AV (g) AV = shift of vertex of paraboloid

AR = shift of sub-reflector

AL3(e) = ﬂ:}' JAf(e)+ fo-v (T —To)]
ALs(2) = 20" - [AR(¢) + ARy (T)]

Optical axis

ALg(z) = AV (e)

fav

1
Ar(e) = — [ﬂLg(g) + ALy(s) + ALs(e) + ﬂLg(e)]
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" Excess path length at 9° C :

| O,
UNIVERSITAT 9188

1

oSO N B~ OO 0O O

Path length variations [mm]

I
— | I I I
O 0B~ MN

0 10 20 30 40 50 60 70 80 90
Elevation angle [degrees]

total excess path

change in sub-reflector position ALg

change in focal length AL,

- — - change in vertex position AL,

- == change in feed horn separation AL

13



__ vV Excess path length at 19° C g
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" VLBI Reanalysis
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( ITRF2014 Tie Discrepancy :f{igg

VLBI - GPS coordinate difference in ITRF2014

minus measured tie

GPS VLBI Tie Discrepancies
1d DOMES Soln Id DOMES Soln East North Up Tie

mm mm mm

ONSA 10402M004 2 7213 104025002 1 1.5 -1.4 4.4 2014 DoY1l7/3

VLBI reference point is 4.4 mm too high compared to GPS
New VLBI position -5.4 mm

- New discrepancy ~ -1 mm
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" Excess path length contributions
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3.50372
4

ALy(s) = 2.744 - (33)

1
l(g 979568 + 0.010543 - sin & + 0.000444 - cose) - (L +~ - (T — Tp))
: |
89901 - (1+~- (T —Tp))

ALs(e) = 0.256 - {‘%.979568 + 0.010543 - sine¢ + 0.000444 - cos (34)

~8.9901 + 8.9901 - - (T — TD)].,

ALs(s) = 2-0.872 - [(0.0033367 — 0.0033754 - sin e + 0.0005367 - cos)  (35)

+8.1 -7 - (T —To)].
3.50372
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ALg(s) = —1.0 - (36)

1
' l(8.979568 +0.010543 - sin e + 0.000444 - cos =) - (1 +~ - (T —Tp))
: ]
8.9901 - (1+~- (T —Ty)) )
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" Vertex variations V ;“I.
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