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The Effects of the Atmosphere on the Radio Signal
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Atmospheric Refraction
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Anomalous Refraction (Seeing)
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M50 = 700 GHz \50 m

= 0.4 at 10 GHz for Arecibo
= 1.8 at 100 GHz for the GBT
= 3.0 at 300 GHz for the LMT

Important when mgy > 1

Olmi (2002)
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System Temperature

Atmospheric Emission (Noise)
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Stability

Rstab

Atmospheric Stability

9 GHz

Corr. Coeff. = 0.44; Humidity Cutoff = 100.0
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Weather Forecasts

Vertical Profiles from
GOES and Balloon
Soundings (NOAA)

= Tsys(f), T(f)

Maddalena: www.gb.nrao.edu/
~rmaddale/Weather
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http://www.gb.nrao.edu/

The Effects of the Atmosphere on the Telescope

Repeatable Errors:
Gravity
- Static Corrections

Non-repeatable Errors:
Thermal (slow)
Wind (fast)
- Dynamic Corrections




Telescope Adjustments
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Telescope Performance

O
Pointing : o =10% — ——=~ 0.20
0

Focus :g, >0.95 > Ay < A1/2

Surface . =0.37 > ¢ < A/4r



Axial Focus
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Thermal Effects: pointing, focus, surface shape

30mm — A/3 at v = 3 GHz
30 mMm — 341 at v = 30 GHz




Telescope Pointing and Focus: thermal model

Day 52905 at time 18.81 Hours (EDT) edge dT= 3.4 node range 5 to 20
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Wind Effects:

I
(031002 data, 9 GHz)

wind speed (m/s)

pointing

Hooke' s Law
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Quadrant Detector

Illuminator
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- Flag bad data
—> Correct maps from arrays
-> Real-time corrections




Map Corrections

Before After

Ries et al. (2009)






