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Abstract

On 13 May 2025, an occultation of the star TYC 6717-00974-1 (Gaia DR3 ID 6193195991606404480)
by the main-belt asteroid (324) Bamberga revealed that this was in fact a binary star. The distance
between the two components was determined to be 0.002” + 0.0007", with the position angle computed as
12.8° £ 26.8° and projected separation as approximately 0.8 AU.

1. Introduction

An occultation of the star TYC 6717-00974-1 (Gaia DR3 ID 6193195991606404480) by the main-belt
asteroid (324) Bamberga was observed at six stations in South Australia on 13th May 2025. The star is of
G-band mean magnitude 10.23 mag and is at coordinates RA (J2000 [h:m:s]) 13:28:43.4623, Dec (J2000
[d:m:s]) -24:40:47.682.

All stations yielded a positive result, with some showing a clear step pattern of disappearance and
reappearance, indicating the presence of a double star. Because the separation of the principal component
and its companion is very small, this pattern was very evident in some of the observed light curves, and in
others not at all.

The predicted path of the occultation was 233 km in width, extending north-east from the city of Adelaide.
Four observers travelled to locations straddled across the predicted occultation path to record the
occultation, and three recorded at home locations (one station was unable to return data). The
observations were made with telescopes having apertures between 11 and 20 cm using CMOS cameras.

2. Analysis and results

Photometric analysis was done with Tangra (http:/www.hristopavlov.net/Tangra3/). AOTA (the
Asteroidal Occultation Time Analyser from Occult4 (Herald, D. 2025)) was used to calculate occultation
times and light levels (with error estimates), with results as shown in Table 2. Figure 1 shows the light
curves obtained at each station (stations are numbered corresponding to Table 2). Our results were
submitted to TTOA (Trans-Tasman Occultation Alliance), where double star analysis was conducted
using Occult4 tools as described in (Herald, D., et al. 2009). This produced a unique double star solution,
a skyplane plot of which is shown in Figure 2.

Each curve in Figure 1 (except S6) shows an interesting, stepped pattern (most prominent in S2), where
we see the light level reduced in stages, because there is firstly a disappearance event on one component,
partially reducing the light level, and then a disappearance of the second component, completing the full
reduction. This shows the presence of two superimposed shadows, one from each component. At S6,
approximately 200 km to the north, only one shadow was detected, and the light level reduces
immediately to its minimum.

The shadows are closely separated, so stations at points of greater separation (especially southernmost
stations 1, 2 and 3) were able to more clearly distinguish the two shadows. In Figure 2, we illustrate this
by showing (for Stations 1, 2, 4 and 5 with Station 3 omitted for clarity) one chord for each component,
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from which we see the event ordering Dg-Da-Ra-Rg (in other words, firstly the disappearance of
component B, then the disappearance and reappearance of A, and finally the reappearance of B).

The derived binary star solution is listed in Table 1. Using the known parallax for the star of 2.6114 mas
(Gaia EDR3:1/350, 2020), we compute the projected distance between the components to be about 0.8
AU.

Table 1. Double star characteristics (Gaia DR3 ID 6193195991606404480).

Double star solution Separation [mas] 2.0+0.7
Position angle [°] 12.8 £26.8

Estimated component magnitudes A [mag] 10.9+0.1
B [mag] 11.1+0.1
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Table 2. AOTA derived event times.

Station number (lat,

long) [degrees]

DB (UTC) [h:min:s]

DA (UTC) [h:min:s]

RA (UTC) [h:min:s]

RB (UTC) [h:min:s]

1 (-34.75,138.62)

12:43:59.95 £ 0.08

12:44:00.83 £ 0.08

12:44:04.03 £ 0.08

12:44:04.84 = 0.08

2 (-34.78,138.73)

12:43:59.44 = 0.08

12:44:00.40 £ 0.08

12:44:03.57 £ 0.04

12:44:04.49 £ 0.08

3 (-34.84,138.82)

12:43:59.11 £ 0.04

12:43:59.75 £ 0.04

12:44:02.47 = 0.04

12:44:03.35 £ 0.04

4 (-34.33,138.73)

12:43:57.76 £ 0.02

12:43:57.80 +- 0.06

12:44:09.75 = 0.09

12:44:09.93 = 0.06

5(-34.37,139.13)

12:43:54.82 = 0.04

12:43:55.00 = 0.06

12:44:08.14 = 0.04

12:44:08.34 = 0.04

6 (-32.73,138.62)

Not detected

12:44:03.83 £0.15

12:44:14.33 £0.15

Not detected
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Figure 1: Light curves obtained at each numbered station
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Figure 2: Occult4 double star analysis
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