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Summary. — The asteroid 164 Eva was observed photoelectrically at CTIO, Chile, during its September 1979 opposition.
A new rotation period of P = 1366 + 0%01 (= 04569 + 09001) was derived with a completely observed double wave
lightcurve and a maximum light variation of Am = 0736. This is exactly half of the period obtained by Schober ef al.
(1977) with P = 273 ? and Am = 0707 from earlier observations in 1975, when a more pole-on view to the rotational

pole of 164 Eva was evident.

Using a phase coefficient of 0.039 mag/deg absolute magnitudes 7(1,0) = 9.06 and Vo(l,O) = 8.88 were computed ; the
colors B-V = 0.69 and U-B = 0.35 are in agreement with those listed in Bowell et al. (1979).
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1. Introduction. — The asteroid 164 Eva passed
through opposition again on September 28, 1979 with a
magnitude B,,, = 10.8 at a declination of 6 = — 53°5
(Lavrov, 1979). Because of its high southern declination
I decided to observe 164 Eva photoelectrically in
September 1979 at the Cerro Tololo Interamerican
Observatory, CTIO, Chile.

164 Eva is classified as a C-type asteroid with a mean
diameter of 111 km, as listed in Bowell et al. (1979).
There we also find B-V = 0.68 and U-B = 0.32 from
Bowell’s UBV survey of asteroids and B(1,0) = 9.64 as
obtained from Gehrels and Tedesco (1979) at a phase
angle o = 13°34. In the only photoelectric lightcurve
study Schober et al. (1977) found a possible rotation
period of P = 27"3 ? with a lightcurve amplitude of
Am = 0.07 mag. The results were preliminary due to the
short time coverage of the lightcurve, small amplitude,
and the generally poor quality of the photometry. Porter
and Wallentine (1976) reported two hours of
observations of 164 Eva, with doubtful brightning. The
period indicated above was taken for the lightcurve file
of TRIAD (Tucson Revised Index of Asteroid Data),
maintained by Tedesco (1979), and can be found in
different other lists of asteroid rotational properties, too.

2. Observations. — All new observations were made
during the period of September 2-9, 1979 using the 0.9 m
telescope at CTIO. The telescope was equipped with the
same standard photometer, equipment and UBV filters
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as described in Schober (1981), later on transferred to the
0.6 m Lowell telescope of CTIO for other observations.
Due to the larger telescope and the bright magnitude of
164 Eva, an integration time of only ten seconds was
chosen for all measurements. Observations and data
reductions were done as usual, using a close comparison
star A (see table I), not catalogued ; transformation to
the standard UBV-system was made in the night of
September 3, 1979, which later on turned out to be the
best photoelectric one, since we suffered sometimes from
high humidity, poor seeing or passing by of cirrus. I
should state also that observations were done near full
moon conditions, which resulted in high sky-background
level especially for 164 Eva, but frequent sky measure-
ments helped to overcome this difficulty.

Aspect data, partly computed by Batrakov and Lavrov
(1980) and put at my disposal, are listed as usual in
table I. The results relating absolute photometry, as V
(or V) for mean values and V,, the magnitude at the
primary maximum of the lightcurve, and the colors both
for 164 Eva and the comparison star A are listed in
table II ; (1, o) indicates values reduced to unit distances
and (1,0) those reduced to zero phase-angle.

3. Results. — The lightcurves of 164 Eva obtained in
1979 on September 2, 3, 4 are shown in figure 1, those
obtained on September 5 and 9 are given in figure 2. The
single curves were drawn in such a way that the time
scale was shifted due to the resulting rotation period in
order to save a number of figures. The magnitude scales
are shifted for AV = 0.1 for each single curve.

From all observations a composite lightcurve was
obtained as shown in figure 3, based on the resulting
rotation period of
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Py, = 13866 + 0001

+

or in days
Py, = 09569 + 09001 .

Identification of the extrema (maxima : M, minima : m,
primary : 1, secondary : 2) are given in figure 3, too,
their timing epochs in UT, not corrected for lighttime,
are given in table III. From the composite lightcurve we
recognize the bimodal lightcurve with nearly identical
level of the maxima (Am = 0.02). The minima are
different (Am = 0.06) ; the maximum lightcurve ampli-
tude is Am = 0.36. Especially we want to point out that
there occurs a flattening like a third extremum in the
lightcurve around rotational phase 0.7 ; this was regis-
tered twice independently.

In figure 3 we also indicated the magnitude level V,
representing the mean magnitude. From the UBV
transformation we found the colors listed in table II,
which are in perfect agreement with those by Bowell et
al. (1979). The absolute magnitudes can be obtained to
be V(1,0) = 9.06 and Vy(1,0) = 8.88 using a mean
phase coefficient of 0.039 mag/deg. The difference
between our value V(1,0) and that of B(1,0) in Bowell’s
list corrected for B-V = 0.69, is to be explained by the
fact, that we have a large lightvariation of 0.36 mag,
which was not considered in the magnitude surveys
before, as the lightcurve was not known.

4. Comparison with previous observations. — As
mentioned in the Introduction we observed 164 Eva in
1975 and published a preliminary period of 27'3 + 0802
with Am = 0™07 in Schober et al. (1977). Because of the
high inclination of 164 Eva’s orbit (i = 24°4) we wished
to observe this asteroid again later on from the southern
hemisphere. Considering the quite low quality of the
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partial lightcurves obtained in 1975, it is astonishing that
we can derive from high quality data now a period which
is exactly half the value of the published one. I do not
doubt that the result obtained now is the correct rotation
period, but of course, we never can exclude the
possibility that lightcurves are more complex.

I tried to fit the present observations with the old
period 2783, but I could not get any agreement,
especially because I had good observations on the nights,
September 5 and 9, 1979, with such a time interval that it
was incompatible with the old period. Nevertheless I
want to point out, that in Schober et al. (1977) the
timing of extrema was done in a very rough way and all
the conclusions were drawn only with a question mark ;
as it turns out now they were right principally.

Comparing the aspect data in 1975 and 1979 we state
that the ecliptic longitudes were about 70° in 1975, and
337° in 1979 — the ecliptic latitude being between + 10°
to — 17°in 1975 and — 51° in 1979. Therefore, and due
to the high inclination of Eva’s orbit a completely
different look from earth to the asteroid body was
obtained, yielding the quite remarkable difference in the
lightcurve amplitude. In 1975 we may have been looking
more directly at the rotational pole of 164 Eva, whereas
in 1979 the rotational axis of 164 Eva must have been
nearly perpendicular to the line of sight.
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TABLE 1. — Aspect data and comparison star used for 164 Eva ;

FT9B2AGAS. -.748C "

star A not catalogued : o = 0"3370, 6 = — 53°55' (1950.0).
Date R.A. Decl. x /3 A ol Light- Comp. Fig.
o ur 1950.0 1950.0 AU AU time star
Sept. 2, 1979 o348 -53°36° 337991  -50°73 0.927 1.750 2675 0%0535 A 1
Sept. 3, 1979 0 34.4 -53 44 337.70  -50.80 0.926 .748  26.6 0.00535 A 1
Sept. 4, 1979 0 33.9 -53 52 337.50 -50.86 0.926 .747  26.6 0.00535 A 1
Sept. 5, 1979 0 33.4 =53 59 337.29  -50.91 0.925 .745 26,7 0.00534 A 2
Sept. 9, 1979 0 31.0 =54 21 336.48 -50.97 0.925 L740  26.9 0.00534 A 2
TABLE 1I. — Magnitudes and colors of 164 Eva and the comparison star A (see Table I).
Object B-V U-B V(r,) V_(r,%) V(1,x) V(1,0
or V
+ 0.02, + 0.04 + 0.02
Comp.star A 0.60 0.17 10.54
164 Eva 0.69 0.35 11.14 10.96 10.09 9.91
(Sept. 3, 1979)

TABLE III. — Epochs of the lightcurve-extrema of 164 Eva in Septembre 1979 in UT (not corrected for lighttime) ;
values in brackets are not well observed.

Sept. 1979 ml M1 m2 M2
5 - - ; -
3 - - Gs"24™) g"30"
4 (1748™) @"3™ (8"44™) -
5 sho7™ P52 - -
9 6™ 773" - -
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