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Abstract: Maser phenomena are widely observed 

in celestial objects. Dense cores of molecular clouds 
and circumstellar envelopes of  late-type stars are ex-
amples of such maser sources. These masers have been 
used as probes of gases with the H2 number density of 
typically 104-1010 cm-3. 

Maser and laser phenomena (OH, H2O, CO2) have 
been observed in some solar system objects. Each phe-
nomenon would be induced by different physical pro-
cesses. 

As for H2O maser, the first detection was reported 
during the catastrophic impact of comet Shoemaker-
Levy 9 and Jupiter [1]. A recent report showed that 
H2O maser phenomena existed in the system of Satur-
nian moons [2]. The study indicated that water maser 
emissions at 22.235 GHz were seen from the vicinities 
of Titan, Hyperion, Enceladus and most notably Atlas. 
The observations were conducted with the Medicina 32 
m and Metsahovi 14 m telescopes. 

In May 2009, we tried to detect the maser emission 
from several Saturnian moons with the Nobeyama 45 
m radio telescope [3]. Observations were carried out 
for Titan, Hyperion, Enceladus and Atlas, in which 
detections were reported previously [2], and in addi-
tion for Iapetus and  other inner satellites. However, 
we could not detect any water maser emission in all the 
listed sources. The typical daily observing sensitivity 
of these results (3sigma ~ 200-700 mJy) was compara-
ble to, or even better than those of the previous studies.  

In 2011, we have repeated the search for the water 
maser lines in Saturnian system with the same sensitiv-
ity. We also attempted to detect the water maser line 
from other icy bodies in the Solar System (Makemake, 
Haumea, and Varuna). Fig. 1 and 2 illustrate typical 
one day results on Titan and Makemake, respectively. 
At this conference, we report the results of the 2011 
observations. Although we are not in the position to 
confirem earlier detections [2], our new results would 
offer the clue on hypothetic water maser phnomena, 
and would give us the hints of maser emission mecha-
nism. We note, that the (apparent) non-detection of the 
water maser emission is a preliminary result. In any 

case, the emission is likely to have a transient character, 
at least due to an eruptive mechanism of water vapour 
supply into the Saturnian system and narrow beaming 
of maser emission. 
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