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A New Double Star
Discovered During an Asteroid Occultation of UCAC4 339-186983

David Gault
Trans-Tasman Occultation Alliance dave4gee@yahoo.com.au
International Occultation Timing Association (IOTA), Fountain Hills, AZ

Abstract
On June 8, 2023, (22001) 2001 DY49 occulted UCAC4 339-186983 as observed from Kuriwa Observatory
(KO), cited in the Blue Mountains, west of Sydney, Australia. Two separate extinctions of the star were
observed consistent with the star being a double star of magnitudes 11.7 and 12.3, separated by 51.1 mas at
PA 50.6 deg. The star is a hitherto unknown double star.

1. Introduction
The observation of asteroid occultations can yield information about the asteroid; size and shape as well as

astrometry that ties the asteroid’s orbit to the star at event epoch. The observation can also yield information
about the star — in this case it’s double star nature that has not been observed before.

. 99001 2001 DY49 occults UCAC4 339-186983 on 2023 Jun 8 from 10h 45m to 11h 9m UT
2. Circumstances Star:  (Dia < 0.1 mas) Darations: Max = 0.75 secs Zsteroid:

My 11.2; Mb 11.8; Mr 10.5 = 0.12 secs, lmas = 0.18 secs Mag = 19.5
Ra = 35 1€.€278 (astrometric) 8.3 [100%]v, B8.€ [100%]lr Dia = €.8 x0.€km, 4 mas
Dec = 2 135 43.161 - B 145° Parallax = 4.140"
Iof Dats: 19 40 41, -22 16 30] Moon: ]?ist = 23°, illum = 76% - Hourly dha f:l,ld4§
Flgl shows the circumstances Retiieia s 5 thenerers o' 1o Erri £128.8 x 5.7) mas in BR 35 TPLE304TNIE 5023 g 25, Hnevm errors
of the observation. The ,  KO= Kuriwa Observatory g
.. . . Lengitude 150.64 East
prediction is a computation Latitude  33.66 South
New Zealand

Altitude  286m MSL

based on the orbit, supplied by
JPL Horizons and Gaia DR3
star coordinates. The path of
the asteroid’s shadow passed
across the South Pacific Ocean,
the northern tip of New
Zealand, across the Tasman
Sea, and across Australia. The
star and asteroid were observed
to be at 19 degrees altitude and
104 degrees azimuth from the
observing site.
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3- The Observatlon Fig.1 :- Prediction Map showing the path of the asteroid's shadow, and the location of the observing site and other details

A 30cm Schmidt Cassegrain
telescope equipped with a video camera operating at 25 frames per second, with GPS time inserted on every
frame was used to record the observation. Fig, 2 shows the light curve recorded for the target star + asteroid,
as well as a comparison star.
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| (99001)2001 DY49 Occults UCAC4 339-186983, 2023 June 8, Kuriwa Observatory
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Fig.2:- The light curve shows the flux of the Mv 11.2 target star recorded at 25 frames per second. Also shown is the flux of a Mv 12.04 comparison star.

The fainter B star was occulted first for a duration of 0.70 seconds. The extinction of light was shallower
than expected because the brighter A star remained in view. 8.3 seconds later the brighter A component was
occulted for a duration of 0.38 seconds. The extinction of light was shallower than expected because the
fainter B star remained in view. The event times are listed in Table 1.

Table 1. Event times

Event | Time — UTC | £ (sec)

dl 11:08:24.3 0.1

rl 11:08:25.1 0.1

D2 | 11:08:33.39 | 0.04

R2 11:08:33.77 | 0.04

(99001) 2,001 DY49 2023 Jun8 6.8km Key
4' Redllctlon of Observatlon Geocentric X -5216.0+3.8 Y -2907 5 +4 6 km N 1d - disappearance of B-star
1r - reappearance of B-star

The circumstances and observed times were ' 2D - aissppsazance of A-staz
i 2R - reappearance of A-star

reduced and plotted on the fundamental 3

plane using Occult4 software as shown on

Fig.3.

- Prediction JPL Horizons #28

5. Double Star Characteristics

Star UCAC4 339-186983
Coordinates (J2000)  19h 39m 16.6278s,
-22°19m 43.161s 2
Mag. A 11.84+/-0.1 (V)
Mag. B 12.1 4+/-0.1 (V)
Separation 5.1 +/-0.1 mas
Position Angle 50.6° +/- 2.8°

Diameter = 6.3

Observation Epoch 2023.4356
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Fig. 3:- Fundamental plane plot of obsened chords across the asteroid due to the two components of the star.
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