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OCCULTATION EVENTS AND 
OBSERVATIONS
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Credits: http://occultations.ct.utfpr.edu.br/results/
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HTTPS://LESIA.OBSPM.FR/LUCKY-STAR/
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Lucky Star

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

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 



17

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



18



19



20

http://www.hristopavlov.net/Tangra3/
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https://sites.google.com/cfa.harvard.edu/saoimageds9/home
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HTTPS://OCCULTATION.TUG.TUBITAK.GOV.TR/



TRITON



Credits: NASA/JPL-Caltech
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Largest of Neptune’s satellites

Radius - 1353 km

Atmosphere mainly composed of 
N2 in vapour pressure equilibrium 
with the N2 frost at the surface

psurf = 14 ± 2 μbar from Voyager 2 
Radio Science 1989 (Gurrola, 1995)

Potential ocean world
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~ 650 years

Sub-solar latitude on Triton
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Did Triton’s 
atmospheric 
pressure change 
during this 
extreme solstice?

Sub-solar latitude on Triton



OBSERVATIONS OF THE 
5 OCTOBER 2017 EVENT



PREDICTION
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Lucky Star

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

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 



OBSERVATIONS

29Gaia Press Release:
http://sci.esa.int/gaia/60011-chasing-a-stellar-flash-with-assistance-from-gaia/

90 positive observations reported!
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Neptune
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Occultation chords for all 
stations

Coverage of summer and 
winter hemispheres
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RESULTS



METHODOLOGY

• Boot-strap method

1. Abel inversion

2. Direct approach

3. Ray-tracing

• Fitting central flashes

34



ASSUMPTIONS

• Atmosphere is composed of pure N2

• Atmosphere is transparent

• Upper atmosphere is spherical

35



ABEL INVERSION
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Number r 
(km)

T 
(K)

dT/dr
(K km-1)

1 1353 38 5 Surface

2 1363 49.8 1.2 “Elbow”

3 1375 48.2 -0.2 Inflexion point

4 1403 49.3 0.105 Thermosphere

𝜙#,+,-. = 0.35885
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Voyager	2	RSS
Liverpool	ingress
Liverpool	egress
Helmos ingress
Helmos egress
Calern ingress
Calern egress
Gurwell et al., 2019
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Background Image Credit: NASA/JPL-Caltech

Calern
La Palma
Helmos



Voyager	2	RSS
Liverpool	ingress
Liverpool	egress
Helmos ingress
Helmos egress
Calern ingress
Calern egress
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Voyager	2	RSS
Liverpool	ingress
Liverpool	egress
Helmos ingress
Helmos egress
Calern ingress
Calern egress



RAY-TRACING
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𝑀	 = 	54; 	𝑁	 = 	68446

𝜒;<=> =
𝜒?@A>

𝑁 −𝑀
= 0.85

𝑝DE## = 1.18 ± 0.03 µbar



VOYAGER 2 RADIO SCIENCE
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𝑝-\Z=,]<^_`,Z − 𝑝Daba,]<^_`,Z = 9.82 µbar
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Merlin et al. 2018
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𝑝-\Z=,]<^_`,Z = 12.5 ± 0.5 µbar 𝑝DE##,]<^_`,Z = 1.0 ± 0.2 µbar



18 JULY 1997 OCCULTATION
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TRITON’S ATMOSPHERIC 
EVOLUTION AND STRUCTURE



ATMOSPHERIC PRESSURE EVOLUTION

Date Pressure at 
1400 km (µbar)

Pressure at the 
surface (µbar)

This work

25 August 1989 1.0 ± 0.2 12.5 ± 0.5

18 July 1997 1.90d#.a#X#.Ee (22.8da.fXe.E)

21 May 2008 1.15d#.abXD.#a (13.8dE.EXD>.E)

5 October 2017 1.18 ± 0.03 (14.1 ± 0.4)

Other works

25 August 1989 N/A 14 ± 2

14 August 1995 1.4 ± 0.1 (17 ± 1)

18 July 1997 2.23 ± 0.28 (26.8 ± 3.4)

4 November 1997 1.76 ± 0.02 (21.1 ± 0.2)
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VOLATILE TRANSPORT MODEL

54Bertrand et al., 2021



CENTRAL FLASH ANALYSIS
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OBLATENESS AND 
ZONAL WINDS
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1234

to	Triton’s
north pole

to	Neptune

stellar motion

𝜖 = 0.0019 (upper limit)

𝜖~
𝜖j

𝑐𝑜𝑠>(𝐵) 𝜖j =
𝑎j − 𝑏j

𝑎j

𝐵 = 40.5°	𝑆

𝑣,~1450 𝜖� ± 17 m/s

𝑣, < 80 m/s (𝑣, < 0, retrograde)

𝑣, < 46 m/s (𝑣, > 0, prograde)



1

2
3 4

57

𝜖 = 0.042

Elliot et al., 1997



HAZES AND CLOUDS
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𝐻w~12 km,   𝜏w = 0.005 ± 0.001,   𝐻{ ≳ 20 km,   𝜏{ ≥ 0.1
(Krasnopolsky et al, 1993; Rages and Pollack, 1992)
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FINAL REMARKS



NEXT TRITON OCCULTATION

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

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 
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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 toVoyager 2 epoch levels.
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