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Abstract 

The ITASEL Project started 1994 after the discovery of the 

first water emission in the atmosphere of Jupiter induced 

by a catastrophic cometary impact [1]. Our measurements 

have shown that the water Maser line at 22 GHz (1.35 cm) 

can be used as a diagnostic tool for cometary-[2] and also 

for planetary-water search outside the solar system, as 

comets are able to deliver very large amounts of water to 

planets raising the fascinating possibility of extraterrestrial 

life evolution. Furthermore, assuming that a sufficient 

amount of water may be present in the upper layers of a 

planetary atmosphere, it is possible to show that masing 

conditions may apply for a planet independently from 

cometary bombardment . The calculations of the feasibility 

of the Maser detection are reported in [4,6 ]. By using the 

transit method and the powerful Spitzer Space IR-telescope 

it was possible to detect recently faint IR absorption lines 

of water vapour  in the atmosphere of the hot Jupiter HD 

189733b [5] showing, independently, that water search in 

exoplanets is a feasible task given the necessary 

instrumental conditions. We have also demonstrated that 

Maser emission can be originated from icy satellites, as in 

the case of the Saturnian system [3]. In 1999 we started the 

search for the water maser line on 35 targets up to 50 LY 

away from the Sun and by using the fast multichannel 

spectrometers MSPEC0 and SPECTRA-1 coupled  to the 

32 meters dish of the Medicina and Noto Radiotelescopes 

we carried out observations of : 1) stellar regions where 

either cometary clouds have been discovered, or planetary 

systems have been indirectly detected (up to now about 

450!); 2) peculiar stars, like red and brown dwarfs with 

sufficient IR- radiation to produce Maser emission. 

From the 35 targets investigated by us the following 

showed faint transient signals during different periods : Eps 

Eri , Lalande 21185, EQ Peg, Ups And , 47 UMa, Tau Ceti 

and Gliese 581. 

The first two are the most reliable as we could detect 

signals with S/N > 4 with both telescopes. Eps Eri is 

particularily interesting for our purposes as it is only 10.8 

LY away and among the closest star systems to the Sun. A 

cometary belt has been detected around it in the 

submillimeter region at the James Clerk Maxwell 

Telescope (Hawaii). Planetary formation around the star is 

probably complete since the stellar age is around 0.5-1 Gyr, 

and Earth-like planets are believed to form within 0.1 Gyr. 

This target represents the terrestrial conditions 4 Gyr ago 

when cometary bombardment is supposed to have ended 

and life started. 

From our global observations it follows that the Maser 

emission , if present, may be a transient phenomenon 

which needs observations during many following days and 

long integration time. As we don’t know the rotation and 

revolution periods of the possible planets, a very 

sophisticated software system called ASTRA had to be 

developed in order to model the related Doppler shifts. 
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