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In November 2012, the world celebrated the 50th anniversary of spacecraft-based exploration of 
planets and satellites other our own. The first successful interplanetary mission (Mariner 2) 
included the first spaceborne microwave radiometer for studying planetary atmospheres which 
measured the 1.3 and 2.0 cm emission spectrum of Venus (also known as the Cytherean 
spectrum), These measurements, plus accompanying earth-based observations of the centimeter-
wavelength spectrum were used to establish early models of the composition and structure of 
Venus. Shortly thereafter, earth-based measurements of the microwave emission spectrum of 
Jupiter (also known as the Jovian spectrum) from 1.18 to 1.58 cm were conducted. In both sets of 
observations, wavelengths near the 1.35 cm water-vapor resonance were selected in hope of 
detecting the spectral signature of water vapor, but none was found. Thus the question remained, 
“where’s the water?” The NASA-Juno mission is the first mission since Mariner 2 to carry a 
microwave radiometer instrument designed specifically for atmospheric sensing. It is expected to 
finally detect or place limits on the abundance of water in the Jovian atmosphere. An extensive 
program of laboratory spectroscopic measurements has been conducted to support these studies, 
and will be also be described. 
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