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Recent Observatory Donation
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Courtesy of Ted Schimenti of Greenwich.



WAS Activities
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Astrophotography 
is a popular activity 
at WAS.

Solar image (Calcium) 
taken by Franco Fellah.
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(276) Adelheid Occultation
31-Aug-2022
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(276) Adelheid From Westport CT
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(276) Adelheid: Moonlet
D≥8.5 km, Rorb=.312” (526 km)
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31-Aug-2022: Orientation
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Satellite Detection: An Unlikely Event

• 8 km segment in 530 km radius circle gives a probability of 
𝑝 =

8 𝑘𝑚

2𝜋(530𝑘𝑚)
= 0.0024 (≈1 in 400)

• Magnitude difference (goes as surface area)

•
𝐼𝐴𝑑𝑒𝑙

𝐼𝑠𝑎𝑡
=

125

8

2
≈ 244 = 2.511 ∆𝑚

∆𝑚 ≈ 6

• [For Dsat=40 km,  ∆𝑚 = 2.5]
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Adelheid

• Semi-major axis: 3.33 AU (Main Belt)

• Rotation Period 6.328 ± 0.012 hours (Δm=0.1)

• No mass estimate…Assume:

– ρ=2.0 g/cm3

– D=125 km (R=75,000m)

– M=ρV = 3.5x1018 kg

• Estimated satellite period (Kepler’s 3rd Law):

• 𝑇2 =
4𝜋2

𝐺𝑀
𝑅3 =

4𝜋2

(6.67𝑥10−11)(3.5𝑥1018 𝑘𝑔)
(530,000 𝑚)3

• 𝑇 = 159,000 sec = 44 ℎ𝑜𝑢𝑟𝑠 = 1.8 𝑑𝑎𝑦𝑠
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Adelheid: Past Occultations
(15 events, 5 w/ ≥ 3 chords)

Date # Observers # Hits Location

9-Mar-2002 4 3 USA

21-Nov-2012 3 3 USA/Australia

12-Dec-2017 7 5 Australia

17-Feb-2019 12 8 Europe

31-Aug-2021 11 4 Europe
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Editorial Comment: The availability of light curves would be 
beneficial in analyzing past observations. 
Presently, none of the posted light curves have evidence for a 
satellite.



(276) Adelheid: 31-Aug-2021 (Europe) 122x97 km
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(276) Adelheid: 17-Feb-2019 (Europe) 123x109 km
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(276) Adelheid: 12-Dec-2017 (Australia) [146x114 km]
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(276) Adelheid: 12-Nov-2012 (US/Australia) 145x96km
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(276) Adelheid: 9-Mar-2002 (USA) (124 km)
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Conclusions From Occultations

• The shape model conforms reasonably well 
with the light curves. 

– The Trans-Pacific event (2012) is slightly 
elongated….

• Data are generally consistent with a near 
equatorial orbit, but other wilder orbits are 
not ruled out.

– Any tidal damping will tend to move the satellite’s 
orbit to one that is equatorial.
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2012 Event: Is the stellar duplicity the issue? (Prob not)
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2012 Adelheid Event
Bob Jones Light curve: Single DR to 

expected magnitude drop.
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Upcoming Adelheid Events (USA)
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24-Sep-2023: Moon in N-S Orientation
Adelheid Silhouette is the Short Axis 
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4-Oct-2023 Is the Best Opportunity 
This Year in North America
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4-Oct-2023: 
Moon has similar N-S Orientation

Shadow Path At Angle 
Adelheid Longer Silhouette
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Maine Anyone?
(Equatorial Moon Orbit Well Aligned 

With Shadow Path)
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14-Oct-2023 (Thur Even/Fri Midnight)
Moon still N-S Orientation

Adelheid Silhouette Along Long Axis
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29-Jan-2024: Event In Twilight
(Near Stationary Point)
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Plan Of Action

• Call out to Westport Astronomical Society for 
help

• Rustling of U New Haven students (very 
enthusiastic, no experience, no telescopes)

• Call to other local observatories (New Milford, 
CT)

• Call to other Universities (CT North)

• Hoping for IOTA help (primarily South of CT)
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Are We Missing Satellite Events?

• Johnston Asteroids With Satellites: 495

• JPL Asteroids With Satellites: 473

• Occult-4: 36
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(20426) Fridlund (Oct 2022)

16-Jul-2023 U New Haven Kevin D. Green



Another one?
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Summary

• From last year’s occultation there is good evidence for a 
satellite of (276) Adelheid. Confirmation is required.

• While limited, a few events are possible in North America this 
year (and 1-2 also in Europe). 

• (276) Adelheid shape from occultations are in reasonable 
agreement with the inverted light curve shape, but some 
disagreements exist.

• Is there a need for a dedicated effort related to asteroid 
satellite predictions and analysis of possible detections?
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