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【Purpose and Background of the Research】 
     Observations in far-IR spectral domain 
(30–300 μm) have become critically important in 
contemporary astronomy, especially for 
investigations of star and planetary-system 
formation, galaxy evolution, and interstellar 
physical and chemical processes. The Japanese 
AKARI satellite and other far-IR facilities have 
delivered unique and fruitful results for various 
fields of current astronomy, while the Space 
Infrared Telescope for Cosmology and 
Astrophysics (SPICA) will open the new far-IR 
eye with very high sensitivity in the next decade. 
However, little progress has been made to 
achieve high spatial resolution in far-IR. The 
purpose of this research is to dramatically 
increase the resolution at these wavelengths. 

     FITE will be launched from the balloon 
base in the Brazilian National Institute of 
Space Science (INPE) in 2010. Once the 
performance of FITE is validated, we will 
conduct observations for objects with scientific 
importance in succeeding flights during the 
research period of this program. The variable 
baseline mechanism will be equipped for 
high-resolution imaging. In addition to this, the 
sensitivity must be improved. 

【Research Methods】 
     We have developed a balloon-borne Fizeau 
type interferometer with a baseline of 8 m, 
named FITE (Far-IR Interferometric Telescope 
Experiment, Figure 1). Extending the baseline 
up to 20 m will provide the spatial resolution of 
one arcsecond in far-IR for the first time in the 
world. 

【Expected Research Achievements and 
Scientific Significance】 

     One of the key sciences is to reveal the 
density and temperature distribution in 
protoplanetary disks, which have strong impact 
on planet-forming process. Theoretical studies 
have often assumed a simple, symmetric disk to 
discuss planet formation mechanisms, but the 
structural asymmetry has commonly been 
observed by optical and near-IR imaging (e. g. 
Fukagawa et al. 2004). As we have pointed out 
in Matsuo et al. (2007), it is also possible to 
confirm planet formation activity through 
gravitational instability in the outer disk.  
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