
Thermal deformation of radio telescopes:

• Telescope structures expands as a function of 

temperature

• Reference point moves and shape of the reflector

changes

• Effect on the VLBI signal path in the telescope

• Conventional model by Nothnagel (2009)

• Temperature propagation model by Wresnik et al. 

(2007)



The invar-measurement

system at Onsala:

• Invar rod

• Temperature sensors
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Vertical height change and mean concrete temperature at Onsala



Nothnagel, JGeod 2009



Wresnik, Haas, Böhm, Schuh, JGeod 2007



Wresnik, Haas, Böhm, Schuh, JGeod 2007

Onsala Wettzell

Using outside

temperature

RMS: 0.42 mm RMS: 0.48 mm

Using advanced

temp. model

RMS: 0.82 C, 

0.07 mm

RMS: 1.42 C, 

0.13 mm



Thermal deformation of radio telescopes:

• Thermal deformation model exists and is used in 

VLBI analysis

• Only few telescopes with invar and temperature

monitoring devices exist (Onsala, Wettzell)

• Question: What temperatures to use ?

– Logfiles usually give outside air temperature, RMS-

agreement < 0.5 mm can be achieved compared to invar

measurements

– Wresnik-model for temperature propagation from outside

temperature to temperature of telescope structure, gives 

RMS agreement ~0.1 mm (Adapt model to further sites?)

– Reference temperature GPT (Böhm et al., 2007)


