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Introduction: Asteroid 4 Vesta which was dis-
covered by H. W. Olbers on 1807 is known as the
unique huge asteroid because it is the only differentiat-
ed asteroid with a basaltic crust, an ultramafic mantle,
and a metal core in the main-belt. Fragments of 4
Vesta exist in the near-Earth and the main-belt regions
and parts of them have been falling Earth. Therefore 4
Vesta has been done various observations using vari-
ous methods. 4 Vesta is one of mission targets of the
Dawn mission [1].

The phase function of 4 Vesta was investigated [2]-
[12]. However, the slope parameter G for 4 Vesta in-
cluding the smallest phase angle (<1.0°) are lacked due
to opportunities of smallest phase angles are very rare.
On January 5, 2006, the phase angle of 4 Vesta became
0.12° Opportunities becoming the smallest phase an-
gle (<1.0°) for 4 Vesta does not visit it until 2020. To
obtain the phase function of 4 Vesta including the ex-
tremely low phase angle, we have obtained photomet-
ric data of 4 Vesta during the opposition from Decem-
ber 2005 to April 2006.

Observations: The photometric observations for
asteroid 4 Vesta were made at the phase angle ranging
from 0.12° to 23.79°. 4 Vesta was observed through B
and R bands of the Johnson-Cousins system and z’
band of the SDSS system.

Telescopes. The observations were performed at
four different telescopes in Japan and Uzbekistan. The
data of asteroids are obtained with the 0.064-m tele-
scope, yielding the field of view 0f278.8” x 191.1°, on
ISAS/JAXA at Kanagawa, Japan, the 0.36-m telescope,
giving the field of view of 29.4° x 29.4°, of the Mi-
yasaka Observatory at Y amanashi, Japan, the 0.076-m
telescope, giving the field of view of 59.6” x 59.6°, of
the Nishi-Harima Astronomical Observatory at Hyogo,
Japan, and the 0.60-m telescope, yielding the field of
view of 11.7° x 11.7°, of the Maidanak Observatory,
Uzbekistan.

Data analysis. Obtained image reduction including
dark subtraction and flat field correction was carried
out by the APPOT task of the Image Reduction and
Analysis Facility IRAF) software. Measurements of 4

Vesta and the standard star, the comparison stars were
done thorough a cycle aperture.

The heliocentric and the geocentric distance, the
phase angle, apparent sub-solar and sub-Earth plane-
tographic longitude and latitude for 4 Vesta were
obtained by the JPL Ephemeris Generator.

Lightcurve correction. To obtain the phase curve
for 4 Vesta eliminated influence of rotational variation,
we obtained composite lightcurves of 4 Vesta using
data in phase angle >9° (Figure 1). The lightcurves in
B, R, z’ bands are not contradictory to those of previ-
ous works [13]-[16]. Based on fitting curves as a func-
tion of PAB longitude, corrections were carried out.

Results: The phase curves for asteroid 4 Vesta in
B, R, z’ band are shown in Figure 2-4. The phase
function of 4 Vesta with parameters with Hpg =
3.9340.01 mag and Gg = 0.24+£0.01, Hg = 2.77+0.01
mag and Gg = 0.21£0.01, and H,» = 2.95+0.02 mag and
G, =0.20+£0.01 were obtained.
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Figure 1. B, R, and z’lightcureves of asteroid 4
Vesta plotted as a function of PAB longitude. PAB is
the mean between the geocentric and heliocentric
position of the asteroid. The curves are made using the
Fourier analysis.
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The values of the slope parameters G are small in
comparison with previous values reported by [3] (G
=047, lowest phase angle =6°), [5] (G =047, lowest
phase angle =5°), [6] (G =0.35, lowest phase angle
=1.5°), [7] (G =0.33, lowest phase angle =1.5°), [8](G
=042, lowest phase angle =1.5°), [10] (G =0.35, low-
est phase angle =1.0°), [11] (G =0.32, lowest phase
angle =2.5°). Our values are rather similar to the val-
ues of S and M type asteroids [6], [17].

As a cause of a difference ofthe parameter G for 4
Vesta between our data and past data, a cause except
the difference of observed filter band is also thought
about. We obtained the slope parameter G using pho-
tometric data without the lowest phase angle <I.5°.
The parameter Gin B, R, z’ band under elimination of
the smallest phase angle are 0.34, 0.34, and 0.28, re-
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Figure 2. phase curve of asteroid 4 Vesta in the B band. spectively. These values are consistent with reported
values [3], [5]-[8], [10], [11]. It is thought that the dif-
2.6 e ference was mainly caused by presence of observed

data in the smallest phase angle.

This result indicates that photometric data in the
smallest phase angle is important to obtain the phase
function for asteroids.
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Figure 4. phase curve of asteroid 4 Vesta in the z’ band.



