Betelgeuse occultation in Spain




Occultation by Leona 13 Sept 2023. GREAT SUCCESS

Permanent stations participated and
—— isragons mobile stations were deployed to
Avero , Magric . observe the event.
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We had good weather in general as

shown in the weather satellite at
3:45 UT

There are positive detections from
17 sites and 2 close negatives. At
several sites there were multiple

O telescopes. For instance, at Calar Alto

observatory we had 7 telescopes, so

in total we have 26 positive
recordings.




Occultation by Leona 13 Sept 2023

Close up view of the 25 participating stations, not including
Murcia, outsnde the map.
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The map shows two possible paths based on two different predictions, one using the JPL69 orbit
and the other one taking into account an update using images of Leona on 3 nights taken with the
2m LT telescope at La Palma observatory. An assumed diameter of 61km was used.



Occultation by Leona 13 Sept 2023

A paper on the preliminary occultation results is about to be
submitted by Ortiz, Kretlow, Schnabel et al. (2023) to
Astronomy and Astrophysics letters and simultaneously to
Arxiv so that everybody can have a quick access to the
preliminary results. We expect to submit it by Monday or
Tuesday.

In the preliminary analysis Leona appears to be somewhat
larger than most of the predictions and we have determined
the long and short axis and the orientation. Stay tuned as
results will soon be released, as well as a position to update
the orbit.

Numerous resources and efforts have been made to achieve
this in the professional and amateur field. It is important that
citations to the paper be made when referring to the results.

We are still working on the rotational light curve to derive the
rotational phase at the time of the occultation, which is also

relevant for the 12 december 2023 Betelgeuse event.
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The stellar occultation by (319) Leona on 13 September 2023 in
preparation for the occultation of Betelgeuse
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ABSTRACT

O 12 December 2023, the st sipha Orionis (B
unique opportunity to analyze the di
the light curve as the asteroid occults the s
occultation by Leona on 13 Septembe

provided.

Key WOrds. Occultations — Astrometry — Minor planets, asteroids; individual

1. Introduction

On 12 December 2023, jght star alpha Orionis (Betelgeuse)
will be occulted by the asteroid (319) Leona. The shadow path
af this event will be favorable for a thin region crossing South-

em Florida and Southern Europe. Even though this naked eye
event will not be ohservable from the entire planet, highly pop-

ulaied areas of the Earth will be in the path, and the potential
observability of the event is considerable.

Figure 1 shows a map of the expected shadow path on Earth
for the 2023 Decerher 12th occullation of Betelgeuse assum-
ing the Hipparcos astrometric solution for Belelgeuse and using
JPL#69 orbit for Leona. We note that the H.ppmm astromed-
tic solution has heen questioned by Harper et al s0 the
path is slightly different if one wses the solution Harper etal
(2017). Also we note that this prediction assumes a diameter of
&1 km for Leona and an angular diameler of 50 mas for Belel-
geuse, and a spherical shape for Leona. All this needs rc)l’em
fined for an accurate prediction and interpretation of the oc:
tion in December. PART OF THIS CAN GO IN THE (_A[’TI(J\I
OF THE FIGURE...

Asteroidal occultations of stars are frequent phenomena but
the occultation of Betelgeuse by Leona will be extremely im-
portant and unigue, It represents an extraordinary opportunity 1o
analyze the diameter and brightness distribution of Betelgeuse's
photasphere by studying the light curve as the asteroid progres
sively occults the star from ditferent points on Earth and at dif-
ferent wavelengths. In the overwhalming majority of the stellar

'y the asteroid (319) Leona. Th s an extraondinary and

Fig. 1: Map of the shadow path predicted for the 12 December
2023 occultation of Betelgeuse by asteroid Leona. See text.

occultations the diameters of the stars are tiny compared to the
angular size of the solar system body h.\lvdwgum front of them
50 the occultations are not gradual, but in this case, the huge
angular diameter of Betelgeuse will give rise to a different phe-
nomenon of “partial eclipse” and “tolal eclipse™ (provided that
Leona’s angular diameter is large enough compared with that
of Belelgeuse, which is not known yet). On the other hand, the
interest in Belelgeuse has been extiemely high in the last few
years because of the large dimming that it experienced, which
prompied all sorts of speculations and seenss o be recently ex-
plained by a dusty veil (Montarges el al. 2021). Here we repori
results on Leona itself based on a stellar occultation on 2023
Sepiember 13th predicted and observed in preparation for the
Belelgeuse event

Article number, page 1 of 5



(319) Leona ocults

OW Cload™

(319) Leona occults UCAC4 521-014751 on 2023-Sep-13 at 03:46 UT

UCAC4 521-014751 on 2023 Sep 13

& Welcome, Carles Schnabel v

Light Theme

Closest Approach Asteroid Star Mag Comb. Drop Max Dur
2023-Sep-13,03:46 UT (319) Leona (15.5" UCAC4 521-014751 (1 UWE: 1.16] 11.9™ 11.9™ 36™ 2.32sec
StarChart: 15° 5° 5° 0.1°
Predictions =~
Data Sources Orbit Date Error (PW?*) Error (time) Path Diff **
Horizons/GaiaEDR3  default 25 Aug, 08:47 (by OWC 23 Aug 2023 (JPL#69) 0.07 0.8 sec -
Horizons/GaiaEDR3 06 Sep, 17:40 (by Car 23 Aug 2023 (JPL#69) (0X072Y 0.8 sec -0.38km
LuckyStar/GaiaEDR3 02 Sep, 01:35 (by D= 18 Jul 2023 0.36 2.3sec -5.7km-2 sec
27 Apr 2023 1214 34.3 sec +3.4km+3 sec

Countries in 1-o Zone (19)

Algeria Cambodia Greece India

Pakistan  Philippil Portugal

Vietnam

Tags (3)

TagEvent

Iran Iraq |Israel Maly Jordan Lebanon IBEROC I0TA LuckyStar
Syria Thailand Tunisia

Shadow cross

g the Earth for 9:24 min from 03:41:46 UT t0 03:51:11UT

| ]

commm——
Stations (13)
Chord Observer Note
-52.6km Carles Schnabel Was clouded out or failed to observe
-29.0km Rui Goncalves Observed a 1.5 sec occultation
-21.0km j.rovira Observed a 1.8 sec occultation
-16.8km Carles Schnabel No report
-14.8km Carles Schnabel Observed a 24 sec occultation
1.2km Jose Maria Fernandez Andujar No report
3.7km Antoni Selva Observed a 2.8 sec occultation
10.0km Rafa Farfan No report
13.7 km Miguel Gil No report
13.7 km Miguel Gil No report
13.8km F. Casarramona Observed a 2.7 sec occultation
24.7 km Jesus Delgado Observed a 235 sec occultation
27.2km Carles Schnabel No observation




Ferran Casarramona, Toni Selva, Carlos Perelld, Carles Schnabel




...with Eric Smith and Miguel Gil




Selva’s station at Mirador del Negratin




Casarramona’s station at Complejo Astronodmico Los Coloraos




Viana do
Alentejo

Alvito
Vidigueira - Alqueva
Cuba,
Moura
Pedrogao
ira do
tejo

Parque Natural
do\Valeldo
Guadiana

ro Verde

Imodévar
>
Alcoutim

Aya}ncnle
Monte Gordo.

Tavira
Santa Luzia

Faro Olhdo

pmareicia NG ﬁ?

“R. Gonga

Results from IOTA observers

Jerez de los.
Caballeros

Fuente de
Cantos Llerena
Fregenal

G dela Sierra

Barrancos

ves

osal de'la

Fuentes Monesterio

de Ledn

Aracena

Valverde
del Camino

Almonte

Islantilla.
Punta Umbria Tod

EllRocio v

Mazagén
Parque)
Nacional
delDofan:
Golfo de Ciq,
Lebrija

Trebujena £ |

Sanlicar de
Barrameda

Jerez de la
Frontera

Rota | puerto de
Sta Maria

Torrehermosa . Pefiarroya-Pueblonuevo

Berlanga
92 pziaga
Espiel
Fuente

del Arco

Villaviciosa

Guadalcanal
; de Cérdoba

Alanis

Villanueva
de Cérdoba

Adamuz Montoro

Santa Elena

Parque Natural
dellaSierra
de/Andujar;

La Carolina
Beas de Segura

Vilches
Villanueva
del Arzobispo  de

Villacarrillo

24
Guarroman

€5}

Bailen  Linares

Andjar

Orcera

Parque/Natural

erras

delCazorla,
Segurayy:

Cerro Muriano -
Villafranca __Villa el Rio

Sierra de Bujalance

Mengibar

d..Del

IRt Hornachuelos
ElDedose Almodévar

La Puebla de del Rio

los Infantes

_ Fuente
Palma del Rio palmera

Cordova

e

LaCarlota Fernan-Nuiiez

Lora del Rio
=

mpana

lgado_,

Andalucia

Ecija

Baena

Montilla

Zuheros

Aguilar de
la Frontera
Cabra

Lucena
Puente Genil

Estepa

a2
La Puebla
de Cazalla

Arahal
Osuna

Palacios U!er2
llafranca Morén de

la Frontera

Q Campillos

Montellano

Setenil de

Villamartin las Bodegas

Zahara de
la Sierra

Arcos de
la Frontera

Parque Natural,
ierra,
Grazalema

Ronda "~ parque

Nacional
Sierra/de.
las Nieves|

Porcuna

Pere

Martos

pmeno

Q—Schﬁabé

Alcaudete

A

Alcala |a Real

<]

Priego de
Cérdoba

Izndjar

Alameda
Ao2
Mollina

Antequera

Ardales

canama - Malaga

Alhaurin

o gela Torre

Benalmédena

Huétor-Tajar
Loja ! Granada
PRarque
Nacional de
Sierra'Nevada

G- -30]

Parque|Natural orotva

dellas|Sierras
dejTejeda;
Almijaraly:
Nerja

Berja

€1 Ejido
Balerma

Vélez-Mélaga

Torre del Mar. Abdera,

Almunécar: MoUl

Cullar

Albox
Olula del Rio

Huércal de
Imeria
Almeria
=8
Roquetas . ft@Almeria  pa .
[ arque Na|
de ey delCabo
Gata-Nij|



J. Rovira
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Perelld — Schnabel
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F. Casarramona — M. Gil — E. Smith
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TAv4.2023.8.18 File being processed is C:\Users\Jesus\Desktop\319 Leona Ocultacion\03_40_21Z.Ic, measured with Tangra
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Minor axis (km) 3.2 5 6.3  a/b: 1.47, dMag: 0.4

Orientation 57.3 -23.0

Motion: 21.26 km/s

[ Ciredlar  [] gis:nr:i:m‘“ [ Include Miss events

Double stars - show

Quality of the fit 'Astrometry only. No reliable size
[ Aag for future review

Scroll range x1.25 [ ]

RMS fit -2.2 £3.2 km
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Delgado, near Camas
Casarramona, near Go

“4 Plot event observations : Occult v.4.2023.8.5 = O X
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Betelgeuse occultation 2023, Dec 12

319 Leona occults HIP 27989 (Betelgeuse, a Ori) on 2023 Dec 12 from 1h 8m to 1h 26m UT

Star: (Dia = 48.1 mas) Durations: Max = 11.€ secs Asteroid:

My 0.5; Mb 2.0; Mr -1.8 1lkm = 0.19 secs, lmas = 0.25 secs Mag = 14.2

RA = 5 55 10.3441 (astrometric) Mag Drop: 2.9 [S53%]v, 2.9 [S53%]r Dia = €1 +3km, 46 mas

Dec = 7 24 25.652 — Sun : Dist = 162° Parallax = 4.864"

[of Date: 5 56 25, 7 24 43] Moon: Dist = 151°, illum = 1% Hourly dRA =-1.549s

Prediction of 2023 Aug 9.3 lc Err: #(7.7 x 2.2) mas in PA 75° dDec = -3.98"

Reliable - position from UBSC JPL$68:INTG:2023-Aug-08, Known errors

53% Annular Occn. Expect fades >12 secs (star dia)
Double star; Variable star
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Betelgeuse occultation 2023, Dec 12

Where to meet
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Betelgeuse occultation 2023, Dec 12

At the moment, write to me
schnabelcarles@gmail.com
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