Event data

HC-007

Stefano Sposetti, 28.11.2025

OW Cloud, url:
https://cloud.occultwatcher.net/event/1445-937-96858-649243-U034016

Prediction

Event

Target Star

Object

Last Updated: 18/Oct/24, 23:25 UT
Data Sources: Horizons/GaiaEDR?3

Error (path widths): 0.031

Err. Ellipse: 0.0012" x 0.0003"
Err. Basis: Known errors
Computed By: OWC

Orbit Date: 10 Oct 2024 (JPL#61)

Error in time: 0.1 sec
Err. Ellipse PA: 97°
OWC Id: 2005653

From: 20:33:30 UT

To: 20:47:38 UT
Combined Mag: 12.37
Mag Drop (V): 2.65
Shadow Width: 14.5 km
Solar Elong.: 163°

Max Duration: 1.0 sec
Mag Drop (R): 2.14
Moon Phase: 97% sunlit
Moon Elong.: 9°

Name: UCAC4 550-034016
Constellation: Gemini

Diameter: ()
RUWE: 1.00

Gaia Sourceld: 3365760776596906752

RA [ICRS]: 06" 49™ 345 8963
Dec [ICRS]: +19° 48'49".814
V mag: 12.90

R mag: 12.53

B mag: 13.12

Flags:

Gaia Flags:

RA [aprnt]: 06" 51™ 04%.7673
Dec [aprnt]: +19° 47 07".709

Name: (937) Bethgea
Diameter: 12 = 0.8 km(Occult)

Distance: 1.5883 au

Motion RA: -38.98 "/hr
Moons: 0

Detections: 1(1+)

Class: Main-belt Asteroid
Diameter (augm): 10.43 mas
Mag: 15.4



Motion Dec: -0.44 "/hr
Rings: 0
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Image: Screenshot from OWC, Target star field, FOV 10 arcmin
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Image: Screenshot from OW Cloud, Earth map



937 Bethgea occults UCAC4 550-034016 on 2024 Dec 16 from 20h 34m to 20h 48m UT
Star: (Die < 0.1 masz) Durstions: Ma 0.96 =zecs Agtaroid:
¥ 12.5; Mr 12.5; [Mb 13.1] 1lkm = 0.080 , lmas = 0.052 secs My = 15.4; Mr = 14.5&
=] {astromatric) Mag I}rar. 2 [51%]w, 2.1 [Be%]r Dia 2 +1km, 10 masz
. Sun - Dist = 163° Parallax
Moon: Dist = B%, illum = 57%
1o Err: (1.2 x 0.3) mas in P& 99°

4
J'PI.#-E\:.+Ephem Enown errors

Motion in 3hr steps

Occult 42025 8

Image: Screenshot of the predicted path from Occult4

Observational data

Name Country | Geogr. Coordinates | Telescope Camera Integr. | Timing
WGS84 time

C. Ziolek |CH E Long: 9d 38m 24.3s | SCT, 36 cm |DVTI+CAM, 100 ms |GPS
N Lat: 46d 59m 33.0s serial #43
Alt: 970 m

Image: In red the target star in the FOV



B PyMovie 4.1.3 composite lightcurve using Aperture Photometry
Composite lightcurve plot
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Right-ciick here for info target

Image: Lightcurve from the observer

Observational conditions

StarAlt, deg: 37
StarAz, deg: 100
Transparency: 1
Stability: 1
Moon lit, %: 97
Moon distance, deg: 9

gec | -1sec | -ifr | <| amalyze | pause | > | +1ff | +1isec | +10sec | >>

ot | current frame: 599 E |598 |stopframe | mark | Backto'mark’

Thumbnai Two (right-<lick here for info)

[93-?] Eethgea 2024 Dec 16, Carsten Ziolek
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Image: Plot of the lightcurve from the DAT file hinting for a double star case

Data reduction of the ADYV file and analysis of the lightcurve

I used PYMOVIE with:
aperture: 31 x 31 pixels
mask: 12 circular masks



7 PYOTE Version: 57.11 File being processed: C:/Users/stefa/Desktop/MONDO OCCULTAZ/DOUBLE STARS/HCTF.Hot-Cases/HC007/files di Carsten/Reanalyse/20241216_204450_408x310_G24dB_0100ms/pyMovie_all_Apertures.csv
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Right-cick this label to get explanation of data grid belon
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Image: Lightcurve with circular nest 2.4 gave the best results

7 PYOTE Version: 5.7.11 File being processed: C:/Users/stefa/Desktop/MONDO OCCULTAZ/DOUBLE STARS/HCTF. Hot-Cases/HCDOT/files di Carsten/Reanalyse/20241216_204450_408x310_G24dB_0100ms/pyMovie all Apertures.csv
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Right-cick ths label to get explanation of data grid below:

T20:35:22.732000]

Image: light intensities
Evaluation of the light intensity:
light of A+B+asteroid:

light of B+asteroid:
light of asteroid:

7267 ADU
1756 ADU
384 ADU

A/B = (7267 - 1756) / (1756 -384) = 4.02



who | ndp |t | Read lohtarve | vepforpor—> | (20:45:17.752000] {20:45:10.733000] {20:5:15.752000) {20:45:20.752000) [20:45:21.752000] {20:45:22.752000)
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Image: Evaluation of DA, DB and RAB times with PyOTE
Measured DA, DB and RAB times:

DA: 20:45:19.552 +£0.03

DB: 20:45:19.932 +£0.05

RAB: 20:45:20.562 +0.03

DA and RAB times were calculated from PyOTE

The DB transition occurs between frame number 281 and 282.
The DB time was extracted from the average times of the frame numbers 281 and 282.

MANUAL analysis

I assume a circular asteroid.
The durations of the two occultations were:

occ. duration of the A star: 20.562 - 19.552=1.10s £0.06 s
occ. duration of the B star: 20.562 - 19.932 =0.63 s £0.08 s
Because the duration of the A star matches the predicted maximal duration (1.0 s), I assume a

central occultation of the A star. The asteroid occulted the B star marginally. Only two solutions are
possible.



Image: manual drawing of the occultation

OCCULT4 analysis

B8 Nearby stars x
with text... Close

Stars within 15" ~
Sepn M Mr

Target 12.50 12.53
None within 15™

Image: Nearby stars

¥ Display of WDS and Interferometric Catalog details : Occult v.4.2025.8.23
with List... @ Help X Exit [©)] coogesiy

(seweio | ma [] (] o [0

No entries found within 1.2 arcmins of € 4% 34.5, 15 48 50

Image: Display of WDS Catalog

. Star diameter, Fresnel diffraction : Cccult v.4.2025.8.23

with Details... @) Help K Exit

537 Bethgea occults UCAC4 550-03401€, on 2024 Dec lc

Star Diameter
Dia < 0.0001™ [Faia DR3]
== Fades caused by the star diameter are not expected.

Fresnel diffraction
distance from ocbject edge to peak Fresnel brightness ~ 30€m

diffraction for light drop of 2 mag (to 1€%) = 0.2 mas
=> fades of 0.02 secs might ke expected
diffraction for light drop of 4 mag (to 2.5%) = 0.€ mas

=> fades of 0.05 secs might ke expected

211 times should be diwvided by sin{impact angle)

* kK

Image: Fresnel diffraction




DAMIT: no model available

R Plot event observations : Occult v.4.2025.8.23

{Observer dtime
(937) Bethgea 2024 Dec 16 12.0km
Geocentric X -3607.2 Y 3538.8 km N
Double : Sep 0.0044 £0.0002". PA 331.6° +2.4°
L & S
E = o =
] 2
1‘l ' e
. % :

Image: Solution 1

~

Find best fit

Mass X

Mass ¥

Major axis fm) |12.0
Winor axis (km) | 12.0
Orientation |0.0

0 dia=120km
=/b: 1.00, dMsg: 0.00

||

B0 Moson: 12,65 ks
Circular ] ";'ﬁ?;’;':';’ [ Include Miss events
| Double stars - show @ o O Prmary (O Seconcary

Quality of the fit

* No astrometry. Only 1 star of a double |
O Aag for future review

Scale L]

Size [Oromal ®x2 Qx5  Form opacity
L}

Scroll range x1.25 []

—-orT

RMS fit 0.2 20.2 km

— Carsten Ziolek, near Se
''''' 2(P) Bredicted
— i3 Carsten Zziclek, near Se

Double star solution

o IE B
e

Select solution type
) Mutiple cherds for both — one selion.

(®) Muttiple chords for one, single for other — two solutions
O Single chords for bath — four solutions

() One component only — set mags (auto min. separation)

Multipie chords constrain their kocation to one side of the asteraid,
while single chords can be located on either side of the asteroid

* A single chord may be imited to one side of the astercid as the result
of a Miss chord.

to, or greater than, the asterc
t0 pass through the center of t

® # [OF*] #3

44,332 44,208 - ==

Set
Soln

Solve solution #1
Sepn (masec) PA of 2nd
24 | Ho0 316 & Koo

Known double at event date. Pair=| |

JDSO {—|""'""‘"“ JDsoYel™ =

submitted| ref




. Plot event observations: Occult v.4.2025.8.23

Set'Mss Tmes || —Editor | {Observer & time}

(937) Bethgea 2024 Dec 16 12.0km
Geocentric X -3607_2 Y 3538 8 km
Double - Sep 0.0044 +0.0002", PA 208.0° +2.4°

R

Image: Solution 2

N

SB[ |

Find best fit —
Centerx 00 [ (100  massx 00 3]
CenterY 00 |3 [J00  masey 00 |3
Major avis fkm) [120
Minor axis flam) [12.0

dia=12.0km
alb: 1.00, dMag: 0.00

ar a4

Orientation 0.0 Motion: 12.65 kmls
Crolar (2] o st [ Include Miss everts

|)mi:|e¢ar=—shmr @ sotn () Primary () Sscongary

Quality of the fit [~ Mo astrometry Only 1 star of a doubls |
[ Asg for future review

p Scale ]

G Size [Onomal ®x2 025  Fom opacity
T Seroll range x1.25 [ L]
RMS fit 0.2 20.2 km

with text...

B8 Double star solutions (937) Bethgea 2024 Dec 16

Double star details

(537) Bethgea 2024 Dec l¢

Soln Sep (masec) PR
&1 4.4 + 0.Zmas, 331.€°
#2 4.4 + 0.2Zmas, 208.0°

Image: Double star solution

Light intensity results:
A star: 13.1 mag
B star: 14.6 mag

A + B star: 12.9 mag

—_— Carsten Ziolek, near Se
# + + ++  2(B) Predicted
—_— @ Carsten Ziolek, near Se

Double star solution

Select solution type

) Mutiple chords for both — one solution
(® Multiple chards for ane. single for ather —two soltions
O Single chords for both — four salutions

") One companert anly — set mags (auto min. separation)
Mutpe chords constrain ther ocatento o d,

while single ct
* A single chord

of a Miss chor
- A zingis ch rgrezter than, the 2t
2= baing const pass through the cantes
Set |O# ® = # o ]
Soln|ss 3327 44,208 - i
Solve solution #2
Sepn (masec) PAof 2nd
44 B Hoo [2080 1 H o0
Known double at event date. Pair=| |
sy} PR ol
mibrtiod | e \




The resulting xml file:

<AsteroidOccultations>
<FileVersion>2.15</FileVersion>
<Event>
<Date>2024(12|16|20.7</Date>
<Details>
<Star>UCAC4|550-034016|3|3365760776596906752|6.8263600723|19.813837280|0.16|0.13|0.00|0/6.85132426|19.7854748|13.12|12.90|12.53|0</Star>
<Starlssues>1.00/0/0|0|4.00]10|0.42|0.00|0.04|0.78|</Starlssues>
<Asteroid>937|Bethgeal-7.04202890|-0.07859116|-0.0016461]0.0004478|0.0000013]-0.0000001|5.53677|0.00031|12.0|0.8|15.43</Asteroid>
<EventFits>
<SolveFlags>0|0/0|0|0|1]|0|1|1</SolveFlags>
<EllipticFit>0.0[0.0]12.0]12.0/0.0|6|1]0]0.0]0.0</EllipticFit>
<EllipseUncertainty>||||</EllipseUncertainty>
<DoubleStar>
<JDSO>|</JDSO>
<Solution>331.6|4.4/2.4/0.2|0|0|0|0|1</Solution>
<Solution>208.0/4.4/2.4/0.2|0|0|0|0|2</Solution>
</DoubleStar>
</EventFits>
<Astrometry>
<ReferenceTime>2024|12|16/20.7556008|0.030|0.00</Reference Time>
<MainBody>937|-3607.2|3538.8|-3.1393|3.06410.0042|0.0042|0[2|0|f4|-5.4|-1.2]0.00/0.00/9.00|-9.00</MainBody>
<MainAtConjunction>937|-40.0|3578.6|2024|12|16.8615075|0.0000006|0.5|3.1069|4.2|359.210|0</MainAtConjunction>
<MPCs>||</MPC>
</Astrometry>
</Details>
<Observations>
<Observer>
<ID>1|Carsten Ziolek||0|Seewis Dorf|CH|+ 9 38 24.3|+46 59 33.0|970| |36|3|ala</ID>
<Conditions>1|1|7.8||</Conditions>
<D>20 45 19.55|D|0.03||| </D>
<R>20 45 20.56|R|0.03]|| </R>
</Observer>
<Prediction>2|+ 10 0 0. [+47 3 36. |20 45 18.53|JPL#66+Ephem</Prediction>
<Observer>
<ID>3|Carsten Ziolek||0|Seewis Dorf|CH|+ 9 38 24.3|+46 59 33.0|970| |36|3|ala</ID>
<Conditions>1|1|7.8||</Conditions>
<D>20 45 19.93|d|0.05||| </D>
<R>20 45 20.56|r|0.03]|| </R>
</Observer>
</Observations>
<Added>2025|11|24</Added>
<LastEdited>2025|11|24</LastEdited>
</Event>
</AsteroidOccultations>



