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What is Ceres? 

44'th Young European Radio Astronomers Conference, Torun, Poland, 2014 

 
940-km diameter Ceres, a water-rich, porous (average density 
2.1 g/cm3) undifferentiated  'dwarf planet', which, at ~9.5 x1023 g 
, contains about 1/3 of the total mass in the asteroid belt 
(~0.0005 Earth masses) and is about 3.5 times more massive 
than Vesta, the next heaviest asteroid. 
 
516-km diameter Vesta, a water-poor, dense (average density 3.4 
g/cm3 ) differentiated asteroid  Earthlike! 
 
Only 0.5 AU seperates Ceres and Vesta 
  
 
 



What Do We Know About Ceres? 
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• Hershel Space Observatory (October 2012 – 

March 2013) – a strong observing absorption 

line against the thermal background at the 

water ground-state; 

• The water vapor close to Ceres; 

• Water production rate ~10^26 molecules/s; 

• The absorption is time variable, decreased 

while Ceres was approaching its perihelion;  

 

• The Herchel discovery is not the first direct 

evidence of the existence of water on Ceres, 

but it also indicates that water on Ceres could 

be close to the surface, and in a dynamic state; 

HST image of Ceres 



Ceres’ Water 
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The sizes of Earth, Mars, and Ceres, and the sizes of the spheres of all 
water they contained.  The size of Ceres’ water sphere is ~370 km in 
radius, or ~79% of Ceres’ size. 

Ceres is the largest reservoir of water in the inner solar system outside of the 
Earth, and has a much warmer surface than any icy satellites.  

•Key feature-transient phenomenom 
•Models – ways that the water can 
appear and then be submerged: 

•Receding ice layer; 
•Cometary sublimation; 
•Cryo-volcanism; 

•Way – establishing asteorids as a 
potentially important source for 
delivering water to Earth 
 
 



OH Emission/ Absorption Lines 

•To detect water on another planettary body from the surface of the 
Earth is difficult (only detectable at 22.235GHz); 

•Some intresting physics that accurs in emission or absorption at the 
1.6Ghz frequency; 

•1610.6-1613.8MHz used for observation of OH (historically to observe 
comets); 

•The 18 cm line is the result of an excitation from resonanse 
fluorescence, whereby molecules absorb solar radioaction and the 
reradiate the energy; 

•The “Swing effect”, the “Greensten effect”, important physical insights 
about Ceres’ OH generation, average line-of-sight magnetic field. 
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RT-32 Radio telescope 
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•Ex-Soviet radio astronomy installation; 

•30 km north of Ventspils, Latvia; 

•Mounted on the top of  25 m high 
tower(azimuth and elevation rotation 
axis); 

•Cassagrain type 

 

 

 



New receiver for Ceres project 
•Three main components - parabolic antenna feed, low noise frequency 
downconverter and measurement/registration devices; 

•Four helix antenna stacked together (each with right hand circular 
polarization); 

•Each elementh is matched to 50ohms with quarter wavelength 
transformer; 

•Frequency downconverter, second aplifier, bandbass filter 
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New receiver systems for Ceres project 
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The first results of the tests  
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Observation objects: 1. Sun, 2. Casa, 3. Cyga 



Conclusions 

•The secrets of water on Earth could be discovered when Ceres 
secrets will be discovered;  

•OH lines observations give us a possibility to find out: 

•the magnetic field around Ceres; 

•the physical insights about Ceres’ OH generation; 

•the OH and hence water production rate, over what period, 
and at what distance; 

•New receiving system development was succesfull; 

•The teoretical studies and the observations of Ceres will be 
continue; 
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Let’s meet You in the 45’th YERAC at 
Ventspils University College, Latvia  
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Thank You for Your attention! 
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