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Cherchez la différence ;) (taille apparente & I'opposition) ...
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Luminosité a I’opposition et albedo

Mars -2,8m
Jupiter -2,9m
Saturne -0,3m
Uranus +5,3m
Neptune +7,8m

Déta"S non détectables danS Ie METHANE ABSORPTION AT THE OUTER FLANETS

visible pour Uranus et Neptune,
mais dans I'IR (contraste supérieur).

Bandes d’absorptions du méthane % 10
élargies : 544nm, 620nm, 728nm, %
889nm — plus présent dans 800

I'atmosphere d’Uranus et Neptune
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Marc Delcroix

Imager en IR avec une

cameérasensible

Composer entre quantité de signal (bande passante plus ou moins large)
et contraste (pousser plus dans l'IR) ...

Filtres IR passe-haut disponibles sur le marché: Baader RG610, RG685,
Astronomik 742nm ...
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Points de vigilance

A la limite du pouvoir résolvant ... traiter
simplement et Iégerement pour ne pas
confondre détails réels et artefacts

Garder les satellites dans I'image pour aider
a la calibration/orientation, difficile sans
détails et avec un contour de taille variable
dépendant fortement de la turbulence et du
traitement.

Réaliser plusieurs images
différentes/animation pour confirmer que les
détails tournent avec la rotation de la planéte

Temps d’acquisition a limiter pour ne pas

avoir un bougé du détail avec la rotation de la

planéte (~10-15min ou ~20-30min?) ... et

indiquer le temps de milieu d’acquisition

ex: pour une acquisition de l'ordre du quart d’heure,
la différence de longitude du méridien central

entre temps de début et de milieu d’acquisition
est de 'ordre de 2,5/3° !
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Besoins des professionnels

-Quelgues observations par an (Keck, HST, VLT, ...), couverture des
observations professionnelles tres limitée

-Besoin d’éphémérides réalisées a partir d’'observations confirmées pour
planifier au mieux les rares observations et postuler a des observations
non planifiees (ex: HST: ToO, DD)

-Besoin d’étre alertés si de 'activité est détectée

-Reflexe désormais d’alerter et de faire appel aux amateurs en cas de

détection d’activité sur ces planetes (Larry Sromovsky en 2014 pour Uranus
et Asgustin Sanchez-Lavega en 2015 pour Neptune)
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Context

1986: faint activity (Voyager 2)

1994 discrete clouds (HST)

1997+: growing # of clouds (HST, IRTF)
2000+: regular Keck detections

2004-2009: major long-lived storm “the
Berg” in Southern hemisphere

2005: convective eruption detected
(Keck) in Northern hemisphere

2007: spring equinox

2011: convective eruption detected
(Gemini) in Northern hemisphere

2014: major outbreak detected in
Southern hemisphere (Keck on Aug. 51)
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© Pellier C., Delcroix M., Viladrich C. et al. 2015 - Astronomie planétaire observer,

comprendre et étudier les planétes - Axilone

Hammel H. et al. 2005 - New Cloud Activity on Uranus in 2004-First Detection of a Southern Feature at 2 .2 microns - Icarus jan. 2005
Sromovsky L. et al. 2012 - Episodic brightand dark spots on Uranus - Icarus vol.220 issue 1 pp 6-22, 2012
de Pater I. et al. 2015 - Record-breaking storm activity on Uranus in 2014 - Icarus vol.252 pp121-128 2015
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15 August 2005 8 August 2007 9 August 2007

© Imke de Pater, University of California, Berkeley; Heidi Hammel, Space Science Institute; Law rence Sromovsky and Patrick Fry, University of Wisconsin-Madison. Keck Observatori
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2011/08/10 2H40

© Imke de Pater (UC Berkeley)/Gemini November 2011 © S2P/IMCCE/OMP .L. Dauvergne/F. Colas Aug 2011
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Feature .

2014 August 05 2014 August 06

© Imke de Pater (UC Berkeley)/Keck Observatory 2014
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Amateur, professional astronomers _Sto ry | N 2 O 14

alike thrilled by extreme storms on
Uranus

- After Keck observations of several spots, call for amateur
observations of brightest “Feature Br” (KO) from Larry
Sromowsky

- 2" observation of Br at Keck on August 20™

- 1St amateur observation and confirmation of another bright
spot “Feature 2 (K1)” by French amateurs Régis De-
Bénedictis, Yann Le-Gall and Pascal Bayle (analyzed by Marc
Delcroix)

Leads to accurate drift rate calculationand prediction
allowingusage of HST (ToO) and other professional
telescopes (Pic du Midi, WHT, GTC, VLT, Keck) targeting the
storm

> - finally 19 observations of Feature 2 from 10 amateurs most
e of which planned their observation according to the prediction

Uiranus mocsimd v oo periad on Cor. 4, . The
Infrarec T waTy: S B the P 2 M HmCI It
Frarch Byrinsss. Cournany of Man: Dslorsis and £. Cola (5371

© O 5
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Data

-  Observations from amateurs:
From Sep. 11" 2014 to Nov. 19" 2014 (2 months)

From 19 amateurs astronomers from all around the world (France, USA,
Australia, Russia, Romania, Greece)

in infrared wavelengths (longpass filters>610nm, 685nm, ...)

73 potential white spots measurements

- Analysis with WinJUPOS software by Grischa Hahn) identifying one
persistent bright white spot

- Longitudinal drift rate measurement after selection of measures

© O
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First amateur confirmation Sept. 11th

Uranus - 2014-09-11 - R>685nm (20min acquisition of 200ms exposures, gain 95%, orientafion detfined from ArieVUmbriel/Oberon)

diam. 3.7" - mag. 5.7 - alt. 48°- L =14°, D =26.2°, D =275

02h51UT CMI 254.6°
{unsharp mask, resized x200%. 30min acquisition, 2500 frames)

02h43.5UT CMI 252.0°
(slight unsharp mask, resized x200%, first 15min)

Measures of spot’s position:
(longitude, planetographic latitude)
02h51.0 UT: 271.8° +/-5° L1, 35.1°N +/-5°

02h43.5UT: 273.5° +/-5° L1, 34.8°N +/-5°
02h58.5UT: 271.0° +/-5° L1, 35.1°N +/-5°

02h58.5UT CMI 257.2°
(slight unsharp mask, resized x200%, last 15min)

Régis DE-BENEDICTIS (analysis by Marc Delcroix) - France
Schmidt-Cassegrain 356mm - PLA-Mx - 0.067"/pixel (0.115"/pixel at acquisition)

() (D[



s et Neptune, nouvelle frontiere de la collaboration pro-a

Sept. 27th
Uranus 2014/09/27 01h43 ut Uranus 23;:’;’23;”“” ut
CM 329,6° :
T 0,

— Redim 200%
LE GALL YANN LE GALL YANN
NEWTON 374mm F/D 23 NEWTON 374mm F/D 23
MANTA 283 MANTA 283
FILTRE IR 685 BAADER FILTRE IR 685 BAADER

ADC ADC

16
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Oct. 1st
brightness increase at CM, deep cloud ?

6
Uranus
2014-10-01
23:07.0UT CM 261.1°

Redim 200%
LE GALL YANN
NEWTON 374mm F/D 23
MANTA 283

FILTRE IR 685 BAADER
ADC
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Oct. 4th w
Amateur using 1 meter Pic du Midi telescope A

Uranus - 2014-10-04 - IR>685nm 00h52.7UT (24.0min derotafion)
diam 3.7"-mag 5.7 - alt. 51°-CM 2202°-D_, =26.5°, D, =26.7°, L = 14°

<‘> 106cm Cassegrain, Pic du Midi, France - ZWO ASI120MM-S - 0.043"/pixel
(c) S2ZPAMCCE/OMP/M. Delcroix/F. Colas
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Uranus in 2014 with two main white spots (from professional and amateur telescopes)
at [30°,40°] planetographic latitude

- uranus_all.wse
» uranus_al_pro.wse
@ uranus_spots_2014.wse

L= 87,2°-19,2262°/d * (T - 2014 Oct 29,5) [2014 Oct 14,4 ... 2014 Mov 11,1]; B" = +33,7°
L = 332,0° -18,0508°/d * (T - 2014 Sep 27,5) [2014 Aug 05,5 ... 2014 Oct 15,1]; B" = +33,3°

L'=L-( 0,0°-18,0000%/d * (T - 2014 Aug 05,5))
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Uranus windprofile _
- Fry &al, 2012
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Context

1963: spring equinox

1989: important activity (Voyager 2) (Great Dark Spot" - South of equator,
"scooter" - South hemisphere, ...)

1994+: many spots (HST, ...) - increasing activity in Southern hemisphere

2005: summer solstice

2011: activity observed

2015: Major outbreak detected with Keck on Aug. 5t"/6t"

© O 5
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1996

0 ROT 1/4 ROT 1/2 ROT 3/4 ROT AVG

(c) HST/SSclL.Sromovsky
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In 2013

- mid-august 2013, first discovery of a white spot on Neptune by an amateur,
Peter Gorczynski (USA) with a 350mm

- In 2013, 9 observations of potential spot in Southern hemisphere
- Out of these observations, 4 are for the same spot located ~46° latitude (pg)

- Spot found a posteriori by Marc Delcroix on his image with 1m telescope at Pic
du Midi in July 2013

Delcroix M. et al. 2014 - 2013 bright spot on Neptune - EPSC2014

oMo
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In 2014

Observations of candidate spots (43 measures) by 7 amateurs, 4 months from
Aug. 9™ to Nov. 13"

. - ) Oct. 7th 2014
Pic du Midi 1m telescope, Oct. 314 2014

.., I l’

© S2P/IMCCE/OMP M/Delcroix M./F.Colas

© A. Wesley

© O 5
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Neptune white spots
[-50°,-30° lat.]

@ neptune_2014_spots.wse
. neptune_spots.wse
& neptune_spots_pro.wse

L= 99,5° +22,7637°/d * (T - 2014 Oct 22,5) [1583 Jan 01,0 ... 2100 Jan 01,0]; B" = 40,1°

L'=L-( 0,0°+22,8000°/d * (T -2000 Jan 01,5))
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In 2015

- July 13t 2015, discovery of a white spots on Neptune at Calar Alto, alert to
the amateur community

- July 20" 2015, confirmation of bright spot by amateur (Marc Delcroix)

- Since then, many observations of multiple spots not only by pros (Keck,
Lick, Calar Alto, Hubble, Palomar) but also by 24 amateurs (from France, USA,
UK, Netherlands, Australia, Brazil, Russia, Romania, Germany)

- Spots detected at different latitudes (mainly around -40°, but also 20°, ...)
- First results presented at DPS2015 (Hueso R., Delcroix M. et al.)

Potential spots detection
140

120
100
80
60

40
ol N

2013 2014 2015

© O 5
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Neptune & Triton

2015-07-20 2015-07-21 2015-07-24
CM 295.5° CM 119.2° CM 263.4°
| spotB |
l | SpotA l |
N
(g%
s

Neptune, July 2015 - Marc Delcroix
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John Sussenbach

1 September 2015 21.56 UT .
C14 /22, ASI224MC camera . Triton

and 742 nm filter

Neptune
UT 13:52:51 Sept. 18th 2015

D. Millika & Pat Nicholas

Uranus et Neptune, nouvelle frontiere de la collaboration pro-am en planéta _W

SEPTEMBER 24th, 2015
21:44 UTC (25min)
RG610 filter LRGB

N
L, .

Diam: 2.35" D. Peach

Neptune, 015 __Marc Delcroix
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'

Neptune, Hubble Space Telescope Sept. 18th 2015 - F845M
processing by Marc Delcroix from raw public data

Longitude Sy. Latitude
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Neptune white spots (inc. 2015 spotA)
[-46°,-36° lat.]

@ neptune_2015_spots.wse
. neptune_spots.wse
- neptune_spots_pro.wse

—— L =257,7° +24,0419°(d * (T - 2015 Aug 30,5) [1583 Jan 01,0 ... 2100 Jan 01,0]; B" = 41,1°
---------- L= 04,0° +24,4844°/d * (T - 2015 Sep 07,5) [1583 Jan 01,0 ... 2100 Jan 01,0]; B" = -41,0°

L'=L-( 0,0°+24,6500%d * (T - 2000 Jan 01,5))
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Neptune white spots (inc. spotA)
[-46°,-36° lat.]

@ neptune_2015_spots.wse
. neptune_spots.wse
) neptune_spots_pro.wse

————— L =257,7° +24,6419°/d * (T - 2015 Aug 30,5) [1583 Jan 01,0 ... 2100 Jan 01,0]; B" = -41,1°
---------- L= 04,0° +24,4844°/d * (T - 2015 Sep 07,5) [1583 Jan 01,0 ... 2100 Jan 01,0]: B" = -41,0°

L'=L-( 0,0°+24,6500°/d * (T - 2000 Jan 01,5))
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Neptune northern white spots {incl. 2015 spotB)
[+10°,+40° lat.]

® neptune_2015_spots.wse
- neptune_spots.wse
L ] neptune_spots_pro.wse

—— L =172,4° +70,9716°%d * (T - 2015 Aug 0&,5) [1583 Jan 01,0 ... 2100 Jan 01,0]
---------- L= 9,2°+70,9028%/d * (T - 2015 Aug 24,5) [1583 Jan 01,0 ... 2100 Jan 01,0]; B" = +20,7°

L'=L-( 0,0%+71,0000%d * (T - 2000 Jan 01,5))
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70 111111111111111111111111[111:11111111111111111111

Hueso R., Delcroix M. et al., Bright features in Neptune on
2013-2015 from ground-based observations with small

60 - At oK = (40cm) and large telescopes (10m) - DPS 2015
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En synthese

Uranus et Neptune sont des planetes délicates a imager, mais le sont
de plus en plus par des amateurs rigoureux et expérimentes.

Les amateurs détectent années apres années plus de détails, a
I'occasion d'évenements exceptionnels sur Uranus ou de maniere
reguliere Neptune

Leurs images sont attendues par les pros, et servent a détecter, ou a
defaut confirmer, suivre et prévoir la position de spots permettant de
justifier I'utilisation de moyens professionnels

atmosphériques variables






