Jupiter in 2014/15: Final numerical report

John Rogers (British Astronomical Association) & Gianluigi Adamoli (JUPOS team),
with data from the JUPOS team (GA, Michel Jacquesson, Marco Vedovato, Hans-Joerg Mettig,
& Grischa Hahn)

TABLES & MINI-FIGURES

Tables of drift rates and positions of spots

These tables combine data on single spots and averages for groups.

In black: Single spots that were long-lived or otherwise notable.

In red: Average (with standard deviation below) for groups of spots representing the main
currents or jets.

Columns:

Spot: Name or type of feature (in brackets if temporary designation for this apparition only).
W. white; d., dark.

Time interval: Dates for drift calculation (the feature may have been observed for longer).

L1(O) or L2(0O): L1 or L2 at opposition on 2015 Feb.6.

DL1 or DL2: Driftin L1 or L2, in degrees per 30 days.

Lat.: Zenographic latitude.

n: For single spots, number of latitude measurements.

N: For averages, number of spots or track segments.

2014-15: Drift rates: Equatorial region

Spot DL1 U3 (m/s)
SEB north edge Mean: -109,5 158
Estimated error: 2 1

NEB south edge
Persistent dark projections (generally at f. end of large formations such as plateaux)

Spot Tme interval L1(0) DL1 U3 (m/s) Lat. n; N
A Oct 14 -Feb 5 45 20 96,3 6,6 40
B Nov 12 - Jan 24 94 8 102,0 6,5 37
C Oct 24 - Mar 28 119 9 101,6 6,8 76
D Oct 31 - Apr 28 147 9 101,3 7.4 106
E Aug 31 - Feb 25 188 7 102,3 6,2 82
F Dec 30 - Apr 28 226 12 99,9 6,9 65

Mean: 10,7 6,7 6
SD: 4,8 0,4

Small prograding spots Mean: -16,3 6,9 12
SD: 6,6 0,4



2014-15: Drift rates

and latitudes of spots: Southern hemisphere

Spot Tme interval DL2 SD Lat. SD N: n Notes L2(0)
S4 domain
S4 AWOs:
WS-1 Sep 28 - Nov 24 -44,1 -60,3 17 Long-lived Little Red Spot
Dec 12 - Jun 11 4,0 -58,5 97
WS-2 Nov 8 - Mar 2 2,1 -58,9 55 Slightly oscillating
SPRn d. bar
(d2) Feb 9 - Mar 7 -22,9 -54,3 12 Overall tracked Nov-May.
Mar 19 - Apr 22 -31,1 -54,2 19
S3 domain Mean track is listed; oscillating:
AWO (WS-1) Sep - Jun -7,5 50,1 range DL2 +5.5 to -40, lat.-49.5 to -51.1
Retrograding d.ss. Mean 10,8 3,3 -49,0 0,50 10
Prograding d.s. Sep 30-Nov 1 -25,5 -46,0 8
Dec19-Jan 10 -41,6 -45,4 7 Reddish in last part of track
S2 domain
AWOs Mean -28,5 2,0 -40,7 0,05 9
S2 jet
SSTBn d.ss. (f. Ghost) Mean -71,6 2,7 -35,0 0,15 3
S. Temperate (S1) domain [from separate report]
STZretro. d.ss f. BA Mean (all) 16,7 7,3 -31,7 0,40 9
Mean (subset) 19,0 3,0 -31,7 0,36 5
Structured segment at oval BA:
Oval BA Aug 21 - Nov 10 -13,4 -33,1 0,36 33
Nov 15 - Dec 27 -17,7 -33,4 0,21 29
Dec 30 - Mar 17 -11,7 -32,9 0,31 58 L2(O) = 156
Mar 19 - May 21 -13,3 -33,0 0,31 44
F. end of dark STB segment Oct 5 - May 6 -16,1 -30,7 0,28 43 L2(0) = 180
Ring (small AWO) Dec 28 - Feb 14 -12,7 -33,5 0,25 9 L2(O) = 209
(wl) Feb 19 - Mar 17 -8,4 -33,0 0,20 15
Mar 27 - May 16 -16,0 -33,5 0,25 11 Accel. along with BA
Other structured segment(s):
Grey triangle (Np. end of STI  Aug 20 - Jun 12 -15,7 -29,5 0,70 119 L2(0) = 340
Dark spot p. BA (DS5) Dec 6 - Mar 16 -17,6 -31,0 0,38 38 L2(O) = 124
Mar 30 - Jul 8 -13,9 -31,1 0,31 49
STBnjet: d. spots Mean (all) -87,1 10,5 -28,0 0,70 37
[from separate report] Mean (early) -79,6 51 -28,5 0,20 17 Tracks 40-80 deg. p. BA
Mean (late) -100,1 57 -27,7 0,16 7 Tracks 108-150 deg. p. BA
STropZ & SEBs [from separate report]
Set:
A -- Dark spots Mean: 11,3 10,2 -22,9 0,51 (N=5) Nearly stationary. Early. Mostly p. GRS.
B -- Dark spots Mean: 50,3 12,7 -22,0 0,37 (N =4) High latitude; moderate speed.
C - White spots Mean: 112,0 7.9 21,1 0,27 (N=5) Full jet speed
E -- Dark spots Mean: 126,0 5,6 -19,7 0,19 (N=5) Full jet speed (f. GRS)
F - White spots Mean: 89,2 14,4 -18,3 0,18 (N=7) Northern, within SEBs, slower
D - White bays (waves, slow): bL2 SD Lat. SD Mean speed & latitude for each wavetrain;
Series wl: Feb 17 - Mar 5 69,8 (2,5) -20,1 (0,14) N =5 w.spots measured; n = 7-11 per spot.
Series w2: Feb 10 - Mar 7 83,0 (1,6) -20,1 (0,33) N=4 w.ss &5 d.ss measured; n = 7-12 per spot.
Series w9: Jan 20 - 31 86,7 (1,6) -20,3 (0,21) N =7 w.spots measured; n = 9-13 per spot.
Series w18: Feb 19-Mar7 84,4 (4,1) -20,3 (0,12) N =9 w.spots measured; n = 8-14 per spot.
w7 Jan 17 - Feb 10 82,0 -19,8 N=1ws.;n=10
S. Tropical domain
GRS 1,2 0,03 -22,5 0,3 L2(0) =223. Oscillating, P=90d.
SEB mini-barges Mean: 9,3 5,0 -16,9 0,2 (N =6 spots, 11 track segments)




2014-2015 Positions and drifts - N. Hemisphere

Spot

Tme interval

N. Tropical domain

WSz

Aug 20 - Jan 26
Jan 31 - Jun 15

d. projections
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w. bays NEBn
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Notes

Oscillating throughout

LRS in Jan.

Excluding two fast, northerly spots

oscillating
oscillating
lll-defined

oscillating

ill-defined



(miniature copies; full-size figures are in separate ZIP file)
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STB Ghost STB Ghost

5 MARCH 2015 21H18,1UT

March 5, 2015 [reduced] 3
UV350 nm 135111159 11179 © Christopher Go (Cebu, Philippines) March 15, 2015 0259UT. 2015 Mar.4, 19:06.9 UT

Christophe Pellier ~ Derotation 10 mn 12:54UT 1 44 I 214 1Il: 134 (5 min) Paul Maxson (AZ, USA) CM.: 113.2° 2?9.5 205.2
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5MARCH2015  21H385UT March 5,2015 (CH4) 2015 Mar.4, 19:42 UT  (389nm)
CHA890M8nm 14 11171 1191 © Christopher Go (Cebu, Philippines) March 15, 2015 - 0336UT, CH4 Manos Kardasis (Greece)

Christophe Pellier  Derotation 20 mn 12:45UT I: 38 1I:209 III: 128 (10 min) Paul Maxson (AZ, USA) RS N )

Fig.2: Set of images in 2015 March. Top row: UV (first image) and visible colour. Bottom
row: methane band. (For more methane images of the GRS, see Fig.6.)

Images in 2015 Feb. (colour and methane) AN
wsz NTZw3 (LRS) NN-WS-6 NN-LRS-1  S4-AWO-1

STB Ghost + * STB Ghost *

f

February 2, 2015 0638UT. 2015 Feb.10/11, 23:39 UT February 22, 2015

Paul Maxson (AZ, USA) Marc Delcroix (France) © Christopher Go (Cebu, Philippines)
CM1=316.6 CMIl =5.7 CM1=43.5, CM2=26, CM3=300 12:54UT 1:106 111 1l 277 (5 min)

i

February 2, 0727UT 2015 Feb.10/11, 00:18 UT February 22, 2015 CHa4
Paul Maxson CH4 Marc Delcroix (France) CH4 © Christopher Go (Cebu, Philippines)
CM1=67, CM2=49.5, CM3=323 13:05UT I: 113 11:7 1Il: 284 (10 min)

Fig.3: Three pairs of images in 2015 Feb. Top, visible (RGB); bottom, methane band (889
nm). (Earlier methane images, up to Jan.28, were in Report no.3.) They include the major
long-lived ovals in N. Tropical domain (White Spot Z) and the S4 and N2 domains, as well as
the STB Ghost.



/10 T: 415 V‘j‘\arL‘hZI.ZUIS $:7-910 T:34/5 March 9, 2015 S:7-8/10 T: 4/5 March 7,2015 S:7-9/10 T:4/5
bu, Philippines) © Christopher Go (Cebu, Philippines) © Christopher Go (Cebu, Philippines) © Christopher Go (Cebu, Philippines)
H4 1: 246 11 11 1II: 292 (10 min) 11:32UT CH4 1:1 1I1:50 1ll: 333 (12 min) 11:53UT CH4 1: 278 II: 59 1II: 339 (10 min) 12:23UT CH4 I:341 1I: 136 ll: 56 (10 min)

Fig.4: Another set of methane images, 2015 March, all by C. Go (filter width 18 nm).
Methane-bright AWOs are indicated in the S4, S2, S1, N1 and N2 domains. They include NTZ
spots w3 (LRS in Jan.) and w2 (more weakly), and NN-LRS-1 and NN-WS-4.

2015 March 5-6
Images by T. Olivetti & C. Go (& B. Macdonald, L2 0-30); Map by M. Vedovato

Fig.5: Polar projection map of the southern hemisphere on 2015 March 5-6, from images by
Go & Olivetti, as in Fig.1.



Details in the Great Red Spot, 2015 Feb.-March

SEBs jet spot which circulates around RSH

Feb.19, 00:29 UT Feb.20, 17:10 UT Feb.21,03:09 UT Feb.21,23:13 UT
M. Jacquesson T. Olivetti (Thailand) K. Quin (VA, USA) M. Jacquesson

Feb.23, 15:18 UT Feb.26, 02:26 UT Feb.26, 12:27 UT Feb.28, 04:03 UT
T. Olivetti (Thailand) D. Peach (Barbados) C. Go (Philippines) K. Quin (VA, USA)

- -
-

o o W VIV pptn

CH4 February 26, 12:38UT CH4 (8 min) February 28, 13:49UT CH4 (8 min)
ustralia © Christopher Go (Cebu, Philippines) © Christopher Go ( Philippines)

.Go ~ March 5, 14:18 UT:

March 2, 15:15 UT March 3, 21:41 UT Images map-projected by M. Jacquesson, showing GRS rotation in 1.4 hr.
T. Olivetti P. Casquinha

2015 March 10, ,~02:17 UT 2015 March 10, 12:45 UT 2015 March 10, 22:30 UT
Damian Peach (Barbados) Christopher Go (Philippines) Paulo Casquinha (Portugal)

February 11th 2015 at 05:45 UT
2015 March 29, 12:22 UT 2015 March 29, 13:26 UT Ed Grafton  Houston Texas

Images by C. Go, map-projected by M. Jacquesson, showing GRS rotation in 1 hour.

Fig.6: V-hi-res images of the GRS in 2015 Feb-Mar., including 3 methane-band images. Red arrow
indicates vortex R9 retrograding on the SEBs jet and being swept around the RSH to the f. end, where it
forms a methane-bright streak. It seems likely that this was the vortex being pulled apart (as in the
Voyager movies), with one part being swept into the GRS, and the other part escaping to retrograde on
SEBs. Vortex R18 enters the RSH on March 8, but is not obvious therafter; it may be the white streak
tracked on March 10 (red arrowhead). Contrast in the methane images has been enhanced to show that
the centre of the GRS is more methane-bright than the periphery. Also note only small-scale activity in
the SEB f. the GRS, although one small bright spot is weakly methane-bright (cyan arrow).
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NEB Rift B © Marco Vedovato - JUPOS Team
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Fig.7: Maps of the equatorial region aligned in System I, from 2015 Jan.-April. The major
NEBs dark formations are tracked by blue lines. NEB rifts are underlined in green.
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2015 Jan.19-20 (Images by 4 observers)Map by Marco Vedovato
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Fig.8: Maps of the NEB: (A) 2014 Sep-Nov; (B) 2015 Jan-April. Green line(s) below each
maps mark the approximate extent of the rift(s). SZ is white spot Z. All maps made by Marco
Vedovato unless otherwise stated.



Sector p. Oval BA,

2015 Feb-March,
showing a NEBn bay at L2 ~ 110
is flanked by dark brown projections
after a large slow-moving rifted
region passes it in early March

[Compilation by John Rogers.
South up.]

2015 Feb.20, 14:31.5 UT
Phil Miles (Australia)

CMI=210.8° CMII=120.1° CMIlI=35.1°

2015 Mar.14, 12:55 UT 2015 Mar.19, 12:30 UT
Christopher Go (Philippines) Christopher Go (Philippines)
1:26 II: 128 Il: 50 CM: 805° 144.4° 67.5

03:15 UT
Paul Maxson (AZ, USA)
CMI=57.6 CM Il = 109.3 CM Ill = 32.8

2015 Feb.27, 16:12.4 UT
Tiziano Olivetti (Thailand)

M1 CMIT152,4° CMIIT 70,2°

2015 Mar.24, 01:28 UT
Mike Phillips (NC, USA)
CM 1105.9° CM 11 135.2° CM Il 59.5° =136 l1=1

2015 Mar.4, 00:11 UT
Damian Peach (Barbados)

2015 Mar.28, 13:55 UT
Tomio Akutsu (Japan)

2015 Mar.g, 15:44.3 UT
Tiziano Olivetti (Thailand)
CM1305.6° CMII107,7° CMIII 27.4°

2015 Mar.31, 12:52 UT

Christopher Go (Philippines)

1:188 11: 160 1II: 87

Fig.9: Images showing oval BA and the sector p. it in 2015 Feb-March. A bay in NEBn (red
arrowhead) becomes temporarily enclosed by dark brown projections after a large rifted region

passes it.
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Zonal drift profile, 2014/15

JUPQOS data analysed by Gianluigi Adamoli
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Zonal drift profile, 2014/15 w0 aw s o s 109 150
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Fig.10 (L): ZDP for the southern hemisphere; Fig.11 (R): ZDP for the northern hemisphere,
with Cassini ZWP [from Ref.22] for comparison.
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Fig.12: Maps from 15-70°N, 2015 Feb. to June, with major features labelled. Figs.12 to 14
show the N. Temperate region at progressively greater temporal and spatial resolution.

Feb.19.5 Go | Feb.20.5 Ota & Horiuchi

300° 320° i i 20 40° 60 g0 |2 100

Mar.6.1 Peach

22 sn" . 3 3 . dioe 60°
N4-AWO-a  Nd-w7 N4-AWO-b

2015 Feb.21.2 Quin

I Boundaries of NTB(N) dark
streaks & rifted region

{  AwosinNTZ

M White ovalin N2 jet
123 DarkspotsinN2jet
l} NN-WS-6 * NN-LRS-1

Feb.27, 13h UT Go

20* | 2 100 280° 300° 3200 340° o° 20° 40° 60 so* L2 100
Mar.11.9 Olivetti Mar.11.5 Go
21:37 UT, CM2=352.5 12:00 UT, CM2=4

300° 330° o 30° 60*
Mar.5.7 Olivetti Mar4.1 Peach

Fig.13: V-hi-res maps in Feb.-March
covering the NTD, with N2 jet spots
prograding up to it.
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2015
Feb.25, 01:38 UT
D. Peach

= =
[v
o N

Feb.27, 12:41 UT Feb.28, 17:08 UT Mar.1, 04:19 UT Mar.2, 01:24 UT Mar.3, 15:49 UT
C.Go T. Olivetti K. Quin D. Peach T. Olivetti

-

-~

Fig.14: V-hi-res images showing N2 jet spot no.1 interacting with the NTZ white oval w3.
Note that w3 appeares double on March 2 during the interaction.

WS-6 LRS-1 WS-4 WS-a

| g

by Damian Peach
(Barbados) [SEN]:

by Tiziano Olivetti
(Thailand)

Fig.15: V-hi-res images of the major features of the N2 domain: four AWOs, and the giant
FFR.
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N4 domain: Emergence of w.s.(w5) from AWO-c

Tiny ws5 begins as a filament of a FFR on the S edge of AWO-c

28 Jan. 2015 14:55. 3 (UT)
CMI=190.1° CMII=274.8°
NIR(685nm long pass)

Tokujiro Kozawa : Japan

2015 Jan.28, 15:14 UT
Darryl Milika & Pat Nicholas 3 vy 2 -mm-dd), 15:14.7 UT
(Australia)  CM2 =285 CM1 15,8° CMI1208,5° CM I 127,2°

Tiziano Olivetti - Thailand

uT

February 7,  14:32UT
© Christopher Go (Philippines)

1:316 11: 324 1l 237 (5 min)

March 7, 0432.9
Kevin Quin, VA USA
February 9, 2015 0557UT.
Paul Maxson
CM1=318.0CM Il = 314.0

_ 2015/02/12 ut
CM1304.9° CM 11 272.9° CM III 186.8°

Torsten Hansen, Boos, Germany

2015 Feb.14, 04:36 UT
Wayne Jaeschke (PA, USA)
CMI=339.8° CMII=298.0° CMIlI=211.3"

nm-dd), 15:02.6 UT
CM1103,6° CMI1204,9° CM ITI 126,7
Tiziano Olivetti - Thailand

Fig.16 (L): A retrograding tiny white spot [w7] passing AWO-a in the N4 domain, 2015 Feb.
Fig.17 (R): Atiny white spot [w5] appearing at AWO-c in the N4 domain, 2015 March. It
begins as a filament of a FFR on the south edge of AWO-c.
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2015 Feb.27-28 2015 March 5-6
Images by T. Olivetti & C. Go; Map by M. Vedovato Images by T. Olivetti & C. Go (& B. Macdonald, L2 0-30); Map by M. Vedovato

Pink arrows

N3 AWOs
Green arrows:
N4 domain spots

Longitudes in System 2, planetographic latitudes
Polar projection (North pole)
280° 260° © Marco Vedovato - JUPOS Team

Fig.18: Polar projection maps of the northern hemisphere, made by M. Vedovato from
images mainly by T. Olivetti and C. Go, as in Fig.1.
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