The 2010 perihelic opposition

of Jupiter observed from Barbados

Damian A. Peach

The year 2010 was expected to be a
memorable time for Jupiter enthusi-
asts. After years of being placed low
in the sky for northern hemisphere
observers, the giant planet would
finally move north of the celestial
equator. Better still, the opposition
of 2010 presented observers with Ju-
piter at its largest apparent angular
diameter since the opposition of 1963.
This gave an opportunity that was
too good to be missed, so | arranged
to stay on the tropical island of Bar-
bados in hope of obtaining many ex-
cellent images, as had been possible
there on previous visits. !

Plan of action

Finding a suitable place to stay proved
straightforward. Previoudly | rented avilla
located on the southeastern shores of the
island belonging to Mr Eric Norrisand his
wife Louise, an English couple who have
lived permanently on the island for the past several years. They
werefriendly and very helpful which took much of the usual trou-
ble away from arranging things.

Eric’s strong background in the construction trade also proved
extremely useful. Before my arrival he offered to construct alarge
windbreak to help protect thetel escope from the ever-present east-
erly trade winds. This
proved to beinvaluable,
and made the demand-
ing work of high resolu-
tion imaging consider-
ably lessfrustrating than
it could have been.

Asin2009 1 travelled
out in September, this
timefrom September 8to
29 to coincide with Ju-
piter’'s opposition,
which occurred on Sep-
tember 21. This would
give a long period of
coveragewhichisespe-
cially useful to follow
small scale changes
within the dynamic
Jovian atmosphere.

Early in the apparition a new camera came onto the market.
Point Grey Express released a new firewire-based CCD camera
using the new Sony ICX618 CCD chip. Thischip hassignificantly
better sensitivity to light, especially inthered and IR parts of the
spectrum, and offers faster frame rates. Tests by other observers
confirmed the improved speed and sensitivity, and fortunately |
wasableto borrow onefrom fellow observer lan Sharp. Thiswas
to be the camera used throughout the expedition.

Barbados arrival — eventually

Theflight out on September 8 was amost perfect. A timely depar-
ture, and relaxing flight in Virgin business classwas one of themost
enjoyablel canrecall —until about twenty minutesprior to landing.

Gazing out of the window on approach to Barbados it became
clear theweather wasrapidly deteriorating. The Captain announced
that due to severe weather conditions at Grantley AdamsAirport,
wewould haveto divert north and land on St Luciauntil thewesther
improved. Very dark cloudswerevisible out of thewindow and the

Images

Above: Jupiter on 2010 Sept 12 under near perfect conditions (see text). A
wealth of detail is visible across the planet and its satellites.

Left: Portrait of the author by M. Georgiou.
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Figure 3. Satellite image of Hurricane Igor during the middie period of
the trip about 600 miles north east of Barbados. This was the strongest
Atlantic hurricane since 2007. NASA/NOAA/GOES

sound of the rain lashing against the fuselage coupled with
the very bumpy conditions was quite disconcerting. Then
without warning theleft wing was struck by lightning, making
aloud cracking noise and lighting up the cabin. At this point
| began to wonder if | would ever see solid ground again...

Fortunately the weather improved and we soon landed at
St Lucia, where we sat on the runway for around 90 minutes
while it was decided what to do next. Some passengers were
going to Antigua via Barbados so it was decided the plane
would fly further north to Antigua, everyone would disem-
bark, the flight was cancelled and we would have to join the
return UK flight to Gatwick viaBarbados! Hearts sank at this
point, asit quickly became clear it would be some hours be-
fore we reached our destination.

Antigua sV.C. Bird Airport was atotal shamblesand was
not prepared to deal with the diverted passengers; staff
didn’t seem to have a clue as to what was going on. Finally
we re-boarded the plane shortly
after sunset. The plane itself was
parked about ¥amilefromtheter-
minal building which madefor an
exhausting walk for some already
exhausted passengers. The only
relief was a splendid view of Ve-
nus blazing above the runway
with Mars close by aswe walked
to the plane.

And so the plane departed for
the short 40-minute flight back
to Barbados where we landed
smoothly —albeit more than eight
hours late. Vast puddles of wa-
ter across the air strip revealed
thekind of weather that had been
battering theisland earlier in the
day. All the equipment was re-
claimed safely, and | met Eric on
arrival for the short drive to the
villa Skieswere overcast, so af-
ter alate evening meal, | retired
to bed exhausted.
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Unsettled weather

During thefirst two days the westher was much the same as
the conditions that had delayed the flight. Thunderstorms,
cloud and rain persisted, and not until the third day did the
westher settle down into amore normal condition and | was
finally able to set up the telescope.

The first night of actual observations proved quite suc-
cessful. A transit of Ganymede and its shadow was observed
under good, athough not superb seeing. Thefollowing night
yielded someexcellent seeing conditionswith the Great Red
Spot well placed on the disk. The high dtitude of Jupiter in
the sky during thistrip (75° when at the meridian) made for
some long nights.

It seemed that the westher would settle down for therest of
thetrip, however Hurricanelgor quickly intensified to become
amajor Category 4/5 hurricane. Though the storm'’s path took
it well north of the Windward |dands, high cloud flowing out
from Igor reduced transparency to rather average levels. The
surface winds were dso light and variable for severa days
resulting in variable quality of seeing and some oppressive
night time conditions. Atitsworgt, it reached 29°C with fairly
heavy dew. Despite these problems, image quality remained
good, though rarely excellent during this time. Showers and
thunderstorms were also adaily occurrence.

Just as Igor moved away northward on course for Ber-
muda, alow-level trough formedinitswakebringing overcast
skiesand torrential rain. Two or three dayswerelost. Though
no observationswere possible, theweather did makefor some
impressive night time thunderstorms and lightning displays.

The final week arrived with the westher patterns finally
returning to normal. Excellent transparency and seeing pre-
vailed almost every night until theend of thetrip. Duringthis
period | decided also to take time to obtain images of Uranus

Figure 4 (below). Jupiter on 2010 Sept 15. Some rarely seen detail was recorded on this occasion, with exceptionally
clear views of complex folded filamentary regions (FFRS) in the Northern Polar Region, and small anti-cyclonic rings in
the NTZ. An enlargement inset shows these features more clearly.
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GANYMEDE. SEPTEMBER 18th, 2010. TheGreat Red Spot (GRS) displayedinteresting

and complex internal cloud structure with its

4 Map Reference (JUPOS.) periphery resolved into arough edgegiving the
|— P Marius Regio distinct impression of achurning storm.

Galileo Regio

The Galilean moons became fascinating tar-
gets, especially Ganymede. A whole range of
features was recorded, al easily identified on
the reference maps available from Voyager im-
agery. Two transits of Ganymede occurred and
these were especially interesting to see. lo also
. put on agood show, withits bright equator and
03:19 UTC Osiris darker polar region easily seen. .
CML=177.3 Though Jupiter wasthe main object of study,
. nearby Uranus presented a fascinating target.
) N Focusing was convenient as it was possible to
Diam=1.84 focus on Jupiter and then move over to Uranus.
The tiny 3.7 arcsecond disk appeared reason-
ably large and bright — very reminiscent of a

SEPTEMBER 29th, 2010

Map Reference (JUPOS) distant Mars. It appeared very sharp under the
. ; excellent seeing conditions but featureless on
L Pemne-.Reglo the live feed from the camera. | decided to em-
P ' ploy along pass red light filter as features on
o Tros these planets are often more contrasty at IR
- */ wavelengths. Several sequences were taken
r" S B : during thefinal week in hope of detecting some
b arnard Regio . .

- features. Asit turned out very littlewas seenon

\.\_ the planet, aside from some dusky shading.

Ni : Neptune was aso high in the sky by mid-
icholson Regio . . .
02:58 UTC evening. At magnitude 7.8 it ismuch harder to
CML=11.6 find than Uranus but was obvious oncelocated.
This proved to be rather more interesting as
bright and dark patches were readily apparent
Figure 5a,b. Ganymede on 2010 Sept 18 & 29, showing two opposite hemispheres. Note intheresult. | deliberately avoided processing
the clearly identifiable surface features such as the brilliant ray craters Osiris and Tros. the data strongly on these distant objects so as
to avoid imparting artefacts into the results. It
and Neptune, to seeif any details of notewerevisible. These certainly shows that these distant planets are worth scrutiny
planetswerea so very well placed inthe sky, and Uranuswas with large amateur tel escopes.
only 1° away from Jupiter making it very easy tolocate. During the typical four to five hour sessions at the tel-
escope, as with past trips, | aways took time out to observe
visually. Thistime however it was aspecid treat with Jupiter
50 high in the sky. | typically settled on a power of x413 and
Results usually spent around fifteen minutestaking in the view when
the planet was near the meridian.

Despite the challenging conditions the trip proved a
great success. Of twenty-one possible nights, five
werelost dueto poor weather. Around 900GB of data
were collected. Many fine Jupiter images were ob-
tained giving a similar level of coverage to that
achieved on previoustrips. Intermsof image quality,
the large angular size of Jupiter, combined with its
high dtitude in the sky and the new more sensitive
Flea3 camerayiel ded probably the best resultsto date. 3 03:10 UTC 03:51 UTC
A full online image gallery may be found at http:// L CML=42.3 CML=56.6
www.damianpeach.com/bar bados10htm. :70° Alt: 75° Alt: 75°
Featuresusually only within theremit of the HST,
such as ring like structures in the North Temperate

Regions, and complex Folded Filamentary Regions  rigure 6. Uranus on 2010 Sept 27. Periods of near-perfect seeing allowed for some exceptionally
(FFRs) infar northern latitudes, wereclearly recorded.  clear views with both Uranus and Neptune (Figure 8) high in the sky.

Eq Diam=3.67"
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One of the most memorable views occurred on Sept 28
during the fina week, with the planet near the meridian. The
on-screen feed showed the seeing to be near perfect so |
eagerly exchanged camerafor eyepiece. With the planet above
30 highinthe sky thefamiliar fringing caused by atmospheric
dispersion wasabsent. Thebrilliant white spot Z was near the
meridian. Thetiniest detailswereheld steadily inview witha
wealth of coloursacrosstheplanet. Tiny ovalsin far northern
latitudes, to faint delicatewispsof detail acrossthe Equatorial
Zone were al rendered wonderfully. Most spectacular of all
wasthe North Equatorial Belt (NEB.) Thisdisplayed arange
of red/brown shades with delicate meandering rifts. Theim-
ageinFigure 7 viewed on the monitor from several feet avay
givessomeideaof theview.

Conclusions

Aswith past years, the results obtained during thistrip were
well beyond what could be achieved at home — though the
margin in image quality against imagery obtained at home
was less than in previous years due to the much improved
dtitude of the planet from the UK.

| feel that image resolution obtai ned during thefinest nights
of thetrip must be at thelimits of a36cm aperture tel escope.

Figure 8. Neptune on 2010 Sept 25.

During the past couple of years the finest resolutions
achieved using amateur instruments have tended to reach a
ceiling at around 0.3 arcseconds, the limit of a36cm aperture.
Better techniques seem to have finally allowed the diffrac-
tion limit of large amateur telescopes to be fully exploited,
after many yearsof improved imaging speedsand lower noise
CCD sensorsraising the bar. On average the quality achieved
by planetary imagers worldwide, in typical seeing, hasim-
proved steadily, asimagers learn to minimise the effects of
atmospheric dispersion and seeing by the careful use of fil-
ters and Registax. Thisis good news for longer-term study
of Jupiter (and indeed all the planets) as it will alow the
movements of the currents/jetstreamsto befollowed in even
greater detail than previously possible.

| hope that the results obtained on Uranus
and Neptune will prompt others to take some
time away from morefamiliar targetsto observe
these distant planets. Uranus is becoming well
placed from northern latitudes and longer-term
study may well turn up some surprises on this
neglected planet.

From 2011 onward things change consider-
ably for Jupiter observers across Northern Eu-
ropeand similar latitudes. Jupiter finaly attains
an altitude where very high resolution imaging
will become possible from home when seeing
conditions permit. Thisis an exciting prospect
and | look forward to making themost of it. The
2011 apparition is perhaps the most favourable
of the current opposition series as Jupiter is
placed high in the sky on morningsin late sum-
mer — atime when excellent seeing islikely to
occur. Perhaps UK-based imagery in the years
tocomewill match theresultsobtained at Barba-
dosin recent years.

Address: c/o BAA, Burlington House, Piccadilly, London
W] 0DU. [dpeach_78@yahoo.co.uk]
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Figure 7. Jupiter on 2010 Sept 28. Shortly after this image was taken a memorable view of the planet
was obtained visually at x413, with the brilliant ‘spot Z' dominating the view and intricate rifting
throughout the NEB.
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