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The minor planet 43 Ariadne was observed, during the 1972 opposition, with the photoelectric photometer attached to the 40 cm
refractor of the Teramo observatory. The lightcurve appears fairly regular with a double maximum; the synodic period seems to be
5"45™02°. The standard magnitude V/(1,0), the phase coefficient, the albedo and the mean radius have been derived.
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1. INTRODUCTION

The program of photoelectric observations at the Teramo observatory includes poorly known asteroids
with the aim of determining their photometric parameters. 43 Ariadne was observed during the 1972 opposi-
tion because only its period and amplitude are known from photoelectric observations by van Houten-
Groeneveld and van Houten (Gehrels 1970). The photoelectric observations were carried out with the 40 cm
refractor of the Teramo observatory and some 450 measures in nine good night runs, from August to
October 1972, have been used.

2. INSTRUMENTS AND REDUCTION TO THE UBV SYSTEM

The observations were performed by a photoelectric photometer equipped with an EMI 9502 photo-
multiplier and Schott GG14+GG13 filters for the 7 measures, and Schott BG12+GG13 for the B ones.
The B and V magnitudes of the asteroid were obtained through the standardization of the comparison and
check stars to the UBV system. The standardization was performed by observing several standard stars
(Johnson and Morgan 1953; Johnson and Harris 1954) in nine nights of good photometric quality. The
reduction of the measured magnitudes and colours from the instrumental Teramo system to the Johnson one
has been performed by a method already described in a previous paper (Tempesti and Burchi 1969).

Each night supplies the mean values Vand B of the magnitudes of the comparison and check stars for the
night itself and the adopted V' and B-V magnitudes and colours of the comparison stars are weighted means
of V and B- V obtained night by night. The importance of a very accurate connection of the observations made
at different phases is well known; this requires a careful determination of the V' and B-V values of the
observed comparison stars. The three comparison stars we used are listed in table 1 with the BD numbers,
the adopted mean values of V and B-V and the errors g, and g5 . The invariability of the comparison
stars has been checked measuring alternatively with the comparison stars three other stars, whose BD numbers
and magnitudes are also reported in table 1.
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3. LIGHTCURVES AND PERIOD

3.1. Lightcurves

The V lightcurves of 43 Ariadne, shown in figure 1, are not corrected for the phase and distance effect;
the abscissae are JD without corrections for light-time, which are listed in table 5. The lightcurves are fairly
regular and show no magnitude differences between the observed maxima; the same happens for the minima as
shown by the amplitude values given in table 4, with only one exception of the minimum of JD 543.5231 which
is 003 brighter. However it must be remarked that there is a slight difference, something like a bump,
in the trend of two successive ascending branches of the lightcurve. Arrows in figures la, 1b, lc, and 1d
indicate the bumps we are speaking of.

3.2. Synodic period

From the nine maxima, listed in table 2, we computed three least squares synodic periods obtaining:

T, =415479422 4+ 0911980 E (1)
+.002 +.00001

T . =415474422 + 0923960 E (2)
+.002 +.00002

T =415479422+0%7920 E (3)
+.002 +.00005

In the same way, from the eight observed minima (table 3), we got:

T in=415409525+ 0911981 E (4)
+.003 +.00002

T/, =415409526 40923962 E (5)
+.003 +.00003

T/ =415409528 +-0947921 E (6)
+.003 +.00007

The differences between the periods (P, —Puia) 1-4, 2-5, 36 fall within the limit of the errors, therefore
the values have a good internal agreement. Now let us discuss them in turn.
a) P'=0%11980~2"88 ~

If we compute the minimum rotation period for a stable body, estimated from the results given by Jeans
(1919) for an incompressible and homogeneous mass of fluid, using the usual density p'=3.0 g/cm? (Blanco

and Mc Cusky 1961) we find P,,;,= 0_1%;3‘36 (7) which rules out P'; assuming p'=4.0 g/cm® (Alfvén
- p

1964) we get Pmin=2"25 and P’ should be acceptable holding also in due consideration the existence of the
observed periods of Icarus (Gehrels ez al. 1970) and Florentina (van Houten-Groeneveld and van Houten 1958).
But taking into account the existence of the little difference between the shape of the ascending branches of the
lightcurve P’ has been ruled out.
b) P’=0%23962=5"75 and P’ =~ 0947920 ~11"50

The period P derived from the present observations is in good agreement with the one previously
determined by van Houten-Groeneveld and van Houten (Gehrels 1970). All the minima have nearly the same
depth with the exception of Aug. 13 as we have said in section 3.2; this fact seems to confirm the possibility of
P, nevertheless the poor night quality (table 5) makes particularly uncertain the depth of the initial
ascending branch (figure 1d). Hence holding in due consideration: a) the weak amplitude of the lightcurve at the
time of the previous observations (0™15); b) the shape of our lightcurves; c) the larger number of hours of
observation (2879)and d) the absence of four different maxima and minima (see epochs of tables 2, 3 and figure 1)
the period P” appears to be therefore more reliable than P"’. However further observations are needed with
longer night runs to confirm P” and these observations are planned for the future oppositions.
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4. THE PHOTOMETRIC PARAMETERS OF 43 ARIADNE

4.1. The phase function

Table 5 shows the RA’s and declinations D, the distances from the earth p and from the sun r, the phase
angle a, the observed mean magnitudes V, the mean magnitudes at the unit distance V(1,a) the light-times
of the asteroid and the night quality for each night of observation. The quantities r, p and o have been
interpolated from the Ephemeris of Minor Planets issued by the Institute of Theoretical Astronomy of Lenin-
grad. The V’s have been computed by planimetry whenever it was possible, in the other cases by the
amplitude max-min.

A plot of the V(1,a) magnitudes versus o shows a linear trend for «=>4° and there is a good fitting of the
points before and after the opposition (figure 2). Unfortunately we could compute the magnitude ¥(1,3°8) of
Aug. 30 only using a too little part of the lightcurve including a maximum to get a sufficiently reliable value;
a least squares solution of the linear relation:

V(1,0)+®.0=V(1,0) (8)
excluding the point ¥(1,3°8) gives

®=(0.048 +£0.001) mag/degree
V(1,0)=(8.22+0.02) mag
with a standard deviation o= +0.02; the deviation of ¥(1,3°8) from the straight results 3o, therefore this might
be an indication of opposition effect. Nevertheless, holding in due consideration the little weight of the point,
the presence of such an effect cannot be certainly shown. Further doubts come from the uncertainty of the
point ¥(1,4°) (Sept. 2); this value has been derived from a 26 minute lightcurve by superposition on the
mean one, using a computed time of maximum.

4.2. The albedo

The phase function is defined by ¢(a)=I(a)/I(0), where I(a) is the flux received by the observer for a phase
angle a and F(0) is the one at a=0°; ¢(a) is computed by the relation:

log @(a)=0.4[V(1,0)— V(1,a)]
By means of (8) we may put:

log p(a)=—04d.a )
and assuming the phase coefficient @ constant also for angles o greater than 19° the function ¢(«) is easily com-
puted. Putting ¢(a) in the phase integral

g=2 [ o(at) sen o dou

we get
g=0.270
This value may be improved by the correction formula (Stumpff 1948)

2,

q=q 15q =0.260
Using the statistical relation (Stumpff 1948) for the geometric albedo
p=10"22782=(0 081

that agrees very well with the value computed from the relation of Gehrels (1970)
log p=0.38 —30.5|@|

which gives p=0.082

we may finally compute the Russell-Bond albedo in the V light:
A=pq=0.021
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A different approach to compute A is an empirical estimate of the phase integral by the relation (Harris 1961):
q=2.17-10720° 9)
which gives in our case g=0.230. We get for the Russcll-Bond albedo the value A’=0.018, which is in fairly good
agreement with the one computed by direct solution of the phase integral.
Such a low albedo seems indicate Ariadne be a very rough asteroid.

4.3. Mean radius

The mean radius of 43 Ariadne may be estimated from the geometric albedo p, given in section 4.2., by
log7=2.82—0.5 log p—0.2 V(1,0

getting
7=53 km

The results obtained are summarized in table 6.
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Table 1 V¥ magnitudes and B-V colours of comparison and check stars
Comp. star 14 gy B-V €p v
BD—0°4441 942 +0.01 +0.76 +0.01
BD—2°5749 9.65 +0.04 +1.07 +0.02
BD —4°5659 10.62 +0.03 +0.62 +0.02
Check star
BD —0°4436 10.28 +0.01 +0.66 +0.02
BD —1°4331 10.23 +0.04 +1.03 +0.03
BD —5°5765 10.75 +0.02 +0.41 +0.02
Table 2 Light maxima of 43 Ariadne.
The J.D.(C)’s are corrected times
Thax p = 0311980 p = 0323960 p = 0347920
J.D.(C) E 0-C E 0-C E 0-C
2441
d d d d
538.5498 - 74.0 -0.0069 - 37.0 - 0,0073 - 18.50 0.0069
539.5107 - 66.0 - 0044 - 33.0 -  .0048 - 16450 0.0044
540.4737 - 58.0 + +0002 - 29.0 +0002 - 14,50 0.0002
54045912 - 57.0 -~ «0021 - 28.5 «0025 - 14,25 0.0021
543.4736 - 33.0 + 0051 - 16.5 + 0048 - 8.25 0.0051
547.4217 0.0 - #0002 0.0 + 40005 0.0 0.0002
5475510 1.0 + +0093 0.5 + 40090 0.25 0.0093
56063611 108.0 + 0009 54.0 + +0006 27.00 0.0009
599.4128 434.0 -~ o0020 217.0 «0021 108.50 0.,0002
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Table 3 Light minima of 43 Ariadne.
The J.D.(C)’s are corrected times

Tnin p=0311981 pP=0223962 p=0%47921
JeD.(C)
E B-C E 0-C E 0-C

244

538.4818 - 17.0 -  .0069 - 8.5 - .0070 - 4.25 - 0.0069
539.4402 - 9.0 - .0070 - 4.5 - .0070 - 2.25 - 0.0070
539.5672 - 8.0 + 0002 - 4.0 + 0002 - 2,00 + 0.0002
540.4037 - 1.0 - 0020 - 0.5 - 0020 « 0.25 - 0.,0020
540,5255 0.0 + . 0000 0.0 - +0004 0.0 0.0000
543,5231 25.0 + 0024 12,5 + 0023 6.25 + 0.0024
547 .4900 58.0 + 40156 29.0 + #0155 14.50 + 0.0156
5993498 491.0 - L0023 245.5 - .0024 122.75 - 0.0023

Table 4 Ecliptic latitude and longitude and the observed amplitudes of 43 Ariadne

Date B A A
1972
Aug. 8 6°25 345°20 0644
9 6.38 345.10 .649
10 6.28 345.02 .660
13 6.40 344 .47 .626
16 6.42 342.82 -
17 6.53 343.63 636
30 6.82 340.45 -
Sep. 2 6.83 339.67 -
Oct. 8 5.93 333.95 655
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Table5 Lighttimes, aspectdata, mean V magnitudes and night quality of 43 Ariadne during the 1972 opposition

Light RA. D p r = = Scatter of
Date time (1950) (1950) a.u. a.u. * v VLa) comp. readings

1972

lAug. 8 0400570 22b55m8 —0°33 0.988 1.936 1520 10m33 8792 +0m02

9 .00569 55.4 4.5 985 1.937 14.0 10.32 8.91 .01

10 .00567 55.1 6.0 983 1.939 14.0 10.29 8.89 .02

13 .00562 52.9 12.5 973 1.944 12.3 10.20 8.81 .03

16 - 50.5 20.6 969 1.949 10.6 10.14 8.76 .04

17 .00557 49.6 23.7 965 1.950 10.1 10.09 8.71 .02

30 .00559 37.5 —1200 966 1.991 3.8 9.75 8.35 .02

Sep. 2 - 34.6 36.8 971 1.977 4.0 9.84 8.42 .02

Oct. 8 .00685 14.7 —4 314 1.187 2.041 19.0 11.07 9.15 .03

Table 6 Characteristic parameters of the asteroid 43 Ariadne

Standard magnitude V(1,0) 8m22+0702

Phase coefficient ) (0.048 +-0.001)mag/degree
Phase integral q 0.260

Albedo A 0.021

Colour index B-V 0.87+0.03

Mean radius F 53 km

Synodic period Pgyn 0923960,
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V lightcurves of 1972, Aug. 8, 9, 10, 13, 16, 17, 30, Sept. 2 and Oct. 8. Abcissae are decimals of JD not corrected for

Figure 1
light time. The points are moving averages three by three.
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Figure 2 The reduced magnitudes V(1,a) versus the phase angle .
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