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A. H. Bouchez et al., 2003
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La Réunion
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Sicardy et al., 2006



OCCULTATION EVENTS AND
OBSERVATIONS
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Laboratoire d’Etudes Spatiales et d’Instrumentation en Astrophysique

Home Ephemerides Predictions Campaigns Results Publications Team

Lucky Star project

This page presents the ERC project Lucky Star whose aim is to study the solar system beyond Neptune with stellar occultations. The project is

led by Bruno Sicardy in collaboration with groups from Paris, Meudon, Granada and Rio.

The solar system beyond Neptune contains largely unaltered material from the primordial circumsolar disk. It also kept the memory of the early
planetary migrations, and thus contains essential information on the origin and evolution of our planetary system. The aim of the project is to
study the Trans-Neptunian Objects (TNOs) using the stellar occultation technique. It consists in observing the passage of remote TNOs in front

of those "Lucky Stars", that reveal shapes, atmosphere and rings of bodies from sub-km to thousand-km in size. Very few teams in the world

HTTPS://LESIA.OBSPM.FR/LUCKY-STAR/
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Pluto, GAIADR2+pmGAIADR2, NIMAV6PLU055 Offset: 0.0mas 0.0mas

Triton, GAIADR2+pmGaiaDR2, JPLnep081lde435 Offset: 7.8mas -17.6mas

y \’ ' e
? ,

Lucky Star -

yyyy mm dd hh:mm:ss.s RA_star_J2000 DE_star_J2000 Cc/A P/A vel Delta G* RP*
2018-08-15 05:33:09.7 19 22 10.4687 -21 58 49.020 0.180 347.11 -19.33 32.7670 13.0 12.5

Chariklo, GAIADR2+pmGAIADR2, NIMAv17 Offset: 0.0mas 0.0Omas
updated: 2019-09-07 by Lucky Star

e

dd mm yyyy hh:mm:ss.s RA star J2000 DE_star J2000 C/A P/A vel Delta G* J*
2017-10-05 23:51:36.5 22 54 18.4364 -08 00 08.318 0.195 347.50 -16.80 29.0807 12.0 11.0

-

yyyy mm dd hh:mm:ss.s RA_star_J2000 DE_star_J2000 c/A P/A vel Delta G* RP* H*
2020-09-11 18:03:31.0 19 47 14.8167 -22 29 49.263 0.096 187.72 -10.79 15.8925 18.0 17.4 99.9
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Planoccult -- Planoccult

About Planoccult English (USA)

Asteroid occultation list
To see the collection of prior postings to the list, visit the Planoccult Archives. (The current archive is only available to the list members.)
Using Planoccult

To post a message to all the list members, send email to planoccult@ls.vvs.be.

You can subscribe to the list, or change your existing subscription, in the sections below.
Subscribing to Planoccult

Subscribe to Planoccult by filling out the following form. You will be sent email requesting confirmation, to prevent others from gratuitously subscribing you. Once confirmation is received, your request will be held
for approval by the list moderator. You will be notified of the moderator's decision by email. This is also a private list, which means that the list of members is not available to non-members.

Your email address: [ l

Your name (optional): [ l

You may enter a privacy password below. This provides only mild security, but should prevent others from messing with your subscription. Do not use a valuable password as it
will occasionally be emailed back to you in cleartext.

If you choose not to enter a password, one will be automatically generated for you, and it will be sent to you once you've confirmed your subscription. You can always request a
mail-back of your password when you edit your personal options. Once a month, your password will be emailed to you as a reminder.

Pick a password: [ ]

Reenter password to confirm: [ ]

Which language do you prefer to display your messages? English (USA)
Would you like to receive list mail batched in a daily digest? ® No O Yes

http://vps.vvs.be/mailman/listinfo/planoccult
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OceultotionPortal

Wl Quick Guide .l Statistics @ About %) Log In

& Upcoming Events

Occultation Portal
(202421) 2005UQ513

Nov.
Star Mag. (G): 9.4
Username: l l 28 Magnitude drop: 11.1m
Password: I l Maximum duration: 34.7 sec

17:59:09 Dynamic class: cubewano

Don't have an acoount? Click here to register.
Forgot your password? Log in for more »

—T0BITAK—

TUG

UNIVERSIDADE TECNOLOGICA FEDERAL DO PARANA

Occultation Portal v1.97.0-beta
© 2021 TUBITAK National Observatory | All rights reserved.

HTTPS://OCCULTATION.TUG.TUBITAK.GOV.TR/
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TRITON




Largest of Neptune’s satellites
Radius - 1353 km

Atmosphere mainly composed of
N, in vapour pressure equilibrium
with the N, frost at the surface

Porf = |14 = 2 pbar from Voyager 2
Radio Science 1989 (Gurrola, 1995)

Potential ocean world

Credits: NASA/JPL-Caltech
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Sub-solar latitude on Triton
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Did Triton’s
atmospheric
pressure change
during this
extreme solstice?
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OBSERVATIONS OF THE
5 OCTOBER 2017 EVENT




Triton, GAIADR2+pmGaiaDR2, JPLnep081de435 Offset: 7.8mas -17.6mas

\\ PREDICTION

dd mm yyyy hh:mm:ss.s RA star J2000 DE _star J2000 C/A P/A vel Delta J* 27/11/2021 @
2017-10-05 23:51:36.5 22 54 18.4364 -08 00 08.318 0.195 347.50 -16.80 29.0807 11.0



OBSERVATIONS 90 positive observations reported!
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Gaia Press Release: 27/1112021 e

http://sci.esa.int/gaia/600 | | -chasing-a-stellar-flash-with-assistance-from-gaia/
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Star + Triton ¥

Neptune
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Occultation chords for all
stations

Coverage of summer and
winter hemispheres

prime 7
meridian
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RESULTS




METHODOLOGY

Boot-strap method Fitting central flashes

Abel inversion
Direct approach

Ray-tracing
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ASSUMPTIONS

Atmosphere is composed of pure N,

Atmosphere is transparent

Upper atmosphere is spherical
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Normalized Triton + star flux
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Normalized stellar flux
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RAY-TRACING

HORNCHURCH SOUTHAMPTON CLANFIELD

STEYNING PARIS BOISSETTES
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18 JULY 1997 OCCULTATION

Normalized flux (star + Triton)
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21 MAY 2008 OCCULTATION

Normalized flux (star + Triton)
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TRITON’S ATMOSPHERIC
EVOLUTION AND STRUCTURE




Date

25 August 1989
18 July 1997
21 May 2008

5 October 2017

25 August 1989
14 August 1995
18 July 1997
4 November 1997

ATMOSPHERIC PRESSURE EVOLUTION

Pressure at
1400 km (pubar)

This work
1.0 £ 0.2
1.90122
1154593

1.18 + 0.03
Other works
N/A
1.4+ 0.1
2.23 +£0.28
1.76 + 0.02

Psurf 120

P1400

Pressure at the
surface (ubar)

12.54 0.5
(22.813%
(13.8%1%*
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14 42
(17 £ 1)
(26.8 + 3.4)
(21.1+0.2)
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VOLATILE TRANSPORT MODEL
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CENTRAL FLASH ANALYSIS
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OBLATENESS AND € = 0.0019 (upper limit)
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v, < 46 m/s (v, > 0, prograde)
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Liverpool ingress

HAZES AND CLOUDS

Liverpool egress

Helmos ingress
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FINAL REMARKS




NEXT TRITON OCCULTATION

Triton, *GaiaER3+pmGaiaER3, DE440NEP095 Offset: 0.0mas 0.0mas
updated: 2021-03-24 by Lucky Star

-

27/11/2021
yyyy mm dd hh:mm:ss.s RA star J2000 DE_star J2000 C/A P/A vel Delta G* RP*  H*
2022-10-06 14:39:38.0 23 36 52.4514 -03 50 09.796 0.203 344.13 -22.68 28.9716 11.5 11.1 10.3



CONCLUSIONS

Stellar occultations are one of the best techniques to study small bodies in the Solar
System.

The technique benefits from professional and non-professional astronomers.

One of the most observed events, Triton’s stellar occultation on 5 October 2017, with
90 positive light curves, provides a lot of science to study.

With novel analysis of the Voyager 2 data, we find that Triton’s atmospheric pressure in
2017 is back to Voyager 2 epoch levels.
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