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radiative transfer equations. These equations are 
able to address detailed radiative processes in the 
atmospheres containing various gases and haze 
particles. We expect these radiative transfer 
equations can also be widely applied to the 
investigation of  radiative transfer processes and 
the analyses of the spectra of celestial objects such 
as the Earth, the Moon, planets, and interstellar 
nebulae.
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Comet 46P/Wirtanen is a Jupiter-family comet 
whose orbital period is of approximately 5.44 years 
and perihelion lying at about 1.06 au. The comet is 
known for being a primary target of the Rosetta 
space mission prior to it being rescheduled to 
67P/Churyumov–Gerasimenko. In its 2018 
apparition, comet 46P approached Earth within 
~0.08 au, which made possible its study with 
relatively small telescopes. We used this rare 
opportunity to conduct a comprehensive study of 
the 46P polarization from November 16, 2018, 
about a month prior to its perihelion passage 
December 12, until January 17, 2019. Over this 
two-month time period, weather conditions were 
favorable on 13 nights. Observations were made 
with the 22-cm telescope located at the Ussuriysk 
Astrophysical Observatory (code C15), which 
operates within the International Scientific Optical 
Network (ISON). We will report our findings at the 
conference.
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The main-belt asteroid (5247) Krylov is known as 
a Non-Principal Axis (NPA) rotator. However, the 
shape model and spin state of this asteroid were 
not revealed. The physical model of an asteroid 
including spin state and shape is regarded to be 
important to understand its physical properties and 
dynamical evolution. Thus, in order to reconstruct 
the physical model of Kryolv, we applied the light 
curve inversion method using not only the optical 
light curves observed with ground-based 
telescopes in three apparitions during 2006, 2016, 
and 2017, but also the infrared light curves 
obtained with the Wide-field Infrared Survey 
Explorer (WISE) in 2010. We found that it is 
rotating in Short Axis Mode (SAM) with the rotation 
and precession periods of 368.71 hr and 67.277 hr, 
respectively. The orientation of the angular 
momentum vector is (298°, -58°) in the ecliptic 
coordinate system. The ratio of moments of inertia 
of the longest axis to the shortest axis is 
 ; the ratio of moments of inertia of the 
intermediate axis to the shortest axis is  . 
Finally, the excitation level of this asteroid is found 
to be rather low with a ratio of the rotational 
kinetic energy to the basic spin state energy as 
≃. We will briefly discuss the possible 
evolutionary process of Krylov in this presentation.
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Since the high throughput for diffuse objects 
and the wide-area survey even with a small 


