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' ol lowing pagea were written and nprepared
L:ﬂmi.iilmarpdt iauaa, whoge sccomplishmenta
in Lhe Pleld ol amateur lunar and planetary bor
ohinerying arn well known to veteran ALPO men ecg.
an # morious student of Juplier he has done ?Ee
orlginn) wnd velusble works particularlf gnnf
probleom ol determining the rotatlon paric 2
tha mol el ball of the plﬂnet.iIn gdditiun, ]

: gountless hours preparlng
ﬂpﬁﬂ?:t elwwrta " of Jovian fastures - andi Eomia
how, ni)ll Clods time to meke those detelle in-
pursTully rapurled ubservationa with hls own
strumants or which he 1s so widsly admired,

i t gource, Wo
Bannuna 1t pomen Cron so eXemplary a ¥
Pheralfor rocommand this Juplter Hendbook with

sk roparynlion Lo all those ama teur astrogomera
whrs ara nineoroly intoreated in making truly
yaluulbiln pluatdios ol Lhn tinnt Planet,
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The amateur astronamer who tossesses & selegeope af gzood
obfical quality will find Jupiter a fascinaiing werld to study.
Its large, hriget dise; ite sver-chancing patbern of ocolorful
belts and zores; itz great vardety of morkings: 1lta four hright
sasellites -- all thess and wore awsit the sbscrver who will
gaze "hoeur after hour on the rlories of toe giant planst,
gathering fresh delight as feature after fesburs i5 revealed
henesth his serutiny', food observatioral work haz Seen dome
With apertures =z amall as thres inchgs, bub aperturss from six
Lo twelve ineres and larger affard a mach betbror view of the
nlanet ,

!n this pamphlet we hove to supply the bepinner with
detailed instructions for observing Jupiter and its abellites,
gmphasis will be placed on recording and reporting pbservations
in an efficient and abbreviated manner. A limlted zmount of
general. Information of varticulsr interest to the observar will
zlse ke piven; however, space limitations do not nermit the
inelusiecn of muech information to be found in ea5ily available
textbooks and handheaks {1,2,3,4,1%).

Ay, General Informaticn

Belts and Zones, The observer should be thorowghly familiar
with tha npames and abbrevistions of the dark belts and bright
zones which are characteristice featyres of Jupiter's dise {Figs 1
and 2). The appearance of the belts and sones warles considerably
from tipe to time, A balt may sometines be wide and dark, while
2t cther Times it nay bea thin and faint, or invisible. Oreasion-
ally a belt may appear doubla being divided inta two conmonents
by a bright rift or sene. The South Zquatorial Belt is especially
susceptible to this doubling action, and its two components are
dudicated by the szuffix n or & (5EBn, SLEs) and its brignter
interior can be referred to as the 3X% Interior Zene {3%BZ).

ltotation of dupiter arnd 3ystens of Longitude. Jupiter
rotates on Its axis mare raﬁidly than any other Tlanet, complet-
ing one rotaticn in about $7 557, The rotatlon period, as
determined by the phservation of well-defined spots on the dise,
iz fourd to vary in Gifferent latitudes -~ indeed, different
spots in the same latitude gommonly vield slightly diffaerent
results, It hes alse been found that the rates of rotatien vary
from year to vear, It d=s evident tha® the detzil which we ohasrve
on Jupiter belongs not to the solid surface of the planet, but
rather to an extensive, cloud-laden atmosphers contalning many
sharply bouhded eurrents moving in a direction parallel to the
aquAator. The rotabion poriled 13 generally shortest in the
oquatorisl rapions and longer in higher latltudes; however, the
variation with latitude 1a {rrecular, and thare are marked
A rarancea hobween the norbhnrn and southern hemlspherea,

Thn menn robatlon perloda fouwd in vorlous latditudes are
wlven Ao Table @, The eresk squnborisal rucrenl hae o mean
parfed ot bW DAY wh el i nbauk Clve minuten aliorbar than




Lhn rnmutndnf of the vizible surfacs where the pericds rapgfe
frma ahaut 91 &5 Lo g shl,  Hecawse of this, it has boen frousd
ernyeilant Lo une TWE aystems of longitude for the planet.
Shnen Lhern arTe Bo permansntly fived markings visitle on Jupltbser
Fran wlilen Louslbwles ean be reasured, astrouomers use
bwn arhiteary meridians adopted by Marth in 189&. System I
Yot itadn, which i moasured from an aroibrary peridian rotabing
wed ey dwon pericd ot 98 SO0 305,00%, is used for the Hquatarial
Aonn, the aobh edre of the Horth Hguatorial Belt, and the north
aiza of the Huubh Rruatorinl Helt. Systen Il longitude, which
in measured [rox on ackibrary meridlan robating in a vericd of
gh sl Lo 63, in guod for the remiinder af the planst. The
rperlean Nohemaris sl Naugical Alpanac eives Lhe loaritude of
tRe sentral pmerldian ol the Tiuminated disz of Jupiter in each
syshen for @ Upiversal Time of each day wihen the planst ia
ooscrvabls. (The central meridian is the imaginary lina or
amridian exteniing from pole to pole and bisecting the dizg.])
The lonsitude of the central meridian ot any obher time can
eazily be found with the aid of Tabla 1 whien gives tha chanze
of Llengitudae in intervals of mean time, Tiie symbalﬁ,l.and Az
are used Lo represent, respactively, longitudes of Iysted T and
System 1IL.

An example illustrating the mase with which tha longitude
of a Jovian marking can be found follows: The center of the
Hed Spob wos estimsted to be on the cenbral meridiasn at 10:3% FI7,
EAT on the evenlng of August 29 194G, wnat was the longitude
in Systern II of the cenver of the Ged 3pott First, we eonvert
E3T inbo LT:  3:3% 81, August 31, 1945. From the aphencr s We
find that the loppitude (I} of the ceutral maridian at G2 on
aupust 31 was 11607, Fren Table 1. herein, we find that the
loneivude [EI] of the cennral meriéian iperoaced 12715 in 3 hours
and 31 minutas, Adding 12585 to L1527 we oobain 2447, the
longitude {II) of the ceater of the Red 3pob.

Baneral Deapription. The telesgops revezls ich shrucbural
detaiT Inm the Belts and moNes. Dark projections and bright
indentatlons or bayd are frequently scen alony the edges of Lne
belts., In regent years the sputh edge of the lorih Squatcrisl
Selt ras been particularly sgsiva, Shin dusky wisps or fastouons
ape sonebimes sesn in the =ones --= gspeeially Lhe Fouatorial
Zone, A festoon may SpRear in the farm of a loop terninabing
=t rwa dark spats on the =zame belt edge, o7 it mayv extend obligqueiy
apross & Fome conneswing derl spabs on the adjacent belos. A
yariety of small, brirht and derk areas may usually be seen on
the pelts and zones. Thesa lesser markings are wore of leos
transient featuras in the Jovlan atmosphers. Same 22 them chengs
in arraoarance fronm nient to night and disapzear after a feu days
or waaka: nbhera arg ars guiescent and endure for many months.

Amld nll the turneil in Jupiterts atmesthere, the Ireat Red
Spabt g madntaiuad ita laentity [or over & hupdred years--perhaps

muel Jomrmes,  This famons faature has displayed many different
pepeba mlooe 1L heciaan promloant in 1878, kowever, these CHanges
iy ol s D s pengrantive and bha voarioud adpechs hava

paeaeral Traguendly. o racenl yeeaen Lhn jted ot has sometimen
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| Table 1. Changa of Longitude in Intervals of Mean Tima,
: l Syaten T
o HUURS UEGHEES MINUTES DEGKEES MINOTES D=EGREES
’ 1l 36,58 10 6.10 1 .61
b 73,16 20 12,14 2 1,22
3 102,74 ag la.29 3 1.483
& 146,32 40 24,39 b 2abily
] 5 162.90 50 30,48 5 3.05
] 219,48 & 3,66
7 256,06 T hu7
a 2092 61 ] L.B8
l 5 3ig9,22 9 5.4,9
10 5.80
I Syatem IT
HOURS DEGRMLES MINUTES DEGREES MIkUTES DEGRERS
1 36,28 i0 .0l 1 oI %y
2 72482 20 12.09 2 1.2
1 10A,79 30 12,13 3 1,81
4 145,05 40 2L.18 & 2,42
5 121,31 a0 30.22 g 31.02
H Q17N 57 & 3.63
[ T 7 Y
d 200,10 & i, 8L
4 346,14 9 Seldy
l r 10 262




Table 2, Ikean Retation Periods of Some of the More Impertant

Jovian Currants,

{1946 te 1960, A L.P.G,)

CURRENT MZLl FERION
5.5. Temperate Current (SS3TB, 35TeZ) gh 55T g8
3, Temperate Current (3, edge STB, STeZ) g 55 10
5. Tropical Zone Disturbances 9 85 24
Graat Red Spot 9 55 A%
South Equatorial Belt, South Component 9 55 41
5, Equatorlial Current (5, part EZ, N, sdge SEB 9 o 37
N, Equatordsl Current (N, part EZ, 5. edge HEB 9 Io 24
N, Tropical Currant {N, Edﬁe NEE, NTtrZ} g 55 28
N. Temperate Current (N. asdge NTﬁ, NTez) S 56 A
H.H. Temperate Current [(WNTB, WNTeZ} # 55 40
N.N.N. Tamperate Current (NNHTE] 9 55 20

More complete infermation on the méan rotation periods of
the varipus Jovian Gurrents can be found in the following

raferencaes:

The Planet Juplter, B. M. FPesk, 1358, pga. 189, 190,
Rev. T.E.K. PhiIlipa: Jupiter. Encyclopsadis Brittanica, 1343

J.B.A.A., Vol. 64, Ho. 7, pg. 29,



——

i

o
-y oy ey ey

baen visibla as & dusky, orange-ochre ellipas about 22,000 miles
long and 8,000 miles widse {Figure 1, left}, At other tipss the
Itad Spot 1£anlr haa besn quite iavislble, but 1ts position has
bash clearly marked by the Hed Spot Holleow (Figure 3, rightl.

The Hollow 12 a larye, white, oval-ahaped area in the South
Tropical Zone in which the Rad Spot may or moy oot he vislble,
Tha apparent repelling action of this white oval glves rise ko
the famlllar appearance of the Red 3ypst Bay dn the south edge

of the South Equatorial Eelt. The physicel nature of the Rad
Spet remains a profound mystery. Unguestionabls changes in its
rototion period oreclude the possibility that it iz the visible
ragult of a more or less constant sruptlon from the 3plid nucleus
of the planet. An excellent summary of the complex inter-
relaticns between the Red Spot and the Scuth lrevical Disturbance
{another long-enduring dark area in the South Tropiesl Zoms first
seen in 1901 and last definitely sean in 1939) bhas been given

by Phillipa {(5).

BE. OCbservinpe Progrems

Fuli-Dige Drawings and Sectional Sketches, Drawings of
Jupiter, I made with c¢are, Torm a valuable record of the changing
apnearance of the planet., The sarlisst records of many great
disturbances in the Jovlan atmosphere ere to be found on such
drawings,

dhandard forms for making full-disc drawings of Jupiter can
be obtained on request from the A.L.P.0. Juplter Recorder. Thasze
forms ¢ontain bBlank dilses of the correct oblateness for Jupiter.
The black hackerownd around the dises conbribube to a mere
realistic appearance of the finished drawing, and simplify the
Job of reproduging drawings in the Strelling Astronomsr., ZThe
forms provide space for recording all perfloent data and notes,

When making a full-diac drawing of Jupiter, the observer
mist worlk rapidly, otherwise his finjshed drawing will be dis-
torted by the rapid rotation of the planet. First, licghtly
skateh in the more prowinent belts givins elose atfention Lo
their widths snd latitudinal pesitions. There is no zreat hurry
here since rotation has Little effect on the latitwiles of the
balts, Lext, note the tine to the nesarest minute and rapidly
sketeh in a half-dozen or so of the more preminent zpots cn
various oortions of the disc. This should take only 3 mlnute
or two. With thils dene, the lescer details can be drawn at
preater leisure in their proper places relative to the prominent
details already rcositionad. Bach completed drawing should inslude
the date and time (preferably by Universal Time), seeinz con-
ditions, aperture and magnifigabtion, The eobserver will also
want to conmpube the longitude of ke central meridian in each
ayntam [CM] and CM2). Huch useful information on the making of
drawlnops can Ye found in an article by William £, Hartmann in
The Strolling Astreneomer, Velume 1, pgs. 2-11.

Lorpe =cale drawings of =mall vortioens of the planet can be
made at ¢oneiderable leisure and the finer detaila can be shown
to mdvantege., A& strip sketeh of g particularly zeotive helt or

wene, or group of helts and zones, may be extended as the planat




and therehy revesl a much greater range of longltudes
Yery caraful drewings of

active portions o the p
avestigabing such problems a8 the nature

a promising method of 1
and ralakive 1evels of the Jovian markings and their influence
an sach obhal. Faoh secbional dpawing should hava all the

deplcted belts jdentified, and the times of transit of some of
the noTo intereshing sarkings should ba indlcated. The longitudes
of theae parkings cal e qomputed and enbersd om the drauinﬁ at

a lgter time. Figura 1 shows the proper relation of latitude

+o lengitude for strip or gectional aketchep of Juplter.

Yigual Golor gnd Intensib {paervabiond. i continuous
regord © = variabiohs in tha color, 1 anaity, and 1atitude
of the belts and rones 1s B8 important in the study of Jupiterts
atmosphere a8 ars the daily records maintained by wagbheor
observars while all

auch pbaarvabions may not heve 1mmadlete sciantifle value, 1t
seems posalble that they lavesti-

gators.
Lengthly word-dascriptinna of polors and jntenaitles should

he avoided since they are difficult te combine and analyze. &
ond mothed of recording these phsarvat iond at the telesiole is
tp list the pelts in & vertical columil in the order of thelr
decreaping conepieususness. The cotor and fntensity of ench
velt iz thel listed baside jto name. A gipilar list 18 mede for
the zones. Tapular formé for reporbi thesze abservablons to
the Jupiter Section may 8000 be avallable.
2implicity in wvrd-descriptiuns of golors is deairsble and

the vae of abporeviatlong will save much gima and space. Some
lore cOmMODLY agor on Juplber, togebher with sugzasted

of the €0

abbreviatinns,folluw;
white: ¥ yellow + T
gray crange » Q
browa: EBr pohre + Q¢
red 1t R pluigh-gray El=GC
blue : Bl reddish=troWn: R-Br

ar should be made when the plenet i3 hieh
lear and dark (6). It might
arienced ahservers have

gpservabions of col
above the horizon and the sky 1z ¢
ve mentionsd, nowever, that some axp
found planstary colors mors pronounced on & cwilieght sky than
." The observer st Always be ou guard againat
atmospheric dispsreiol {7) and of f~axls eyeplece dispersion which
producs spurious colors st the 1imb of the planet and along the
edges of the belts. Raflectors aquipped with achroematic aya-
nmore peligbly than refractorls, and large

places ahow colors
1 oned.
the belts and mones

apertureda are much supsrior Lo EmA
Estimatas of the relatlvs jntensitiss of
nalyze 1€ 2 numerical intensity ascald
4 convenlent geale is

Are saBier to nake and ®

ig usnd inetend of word descrlptionad.
given 1in Tabls 3. The pusbers represont certain descriptive

—
e
| - A o - -

[
&

L]
O A = T, SR

Table 3.
Unusually brilliant
Extremely bright
Very bright
Bright
Slightly shaded
Dull
Tasky
Dark
Very dark
Extremely dark

Black, shadow

Intensity Seala

]

.2

Tory bright sons 9-§

Ordinary bright zoma F. &

Dull zoms o -5

Polar Reglon #,8— &S
Ordinary dark belt 7.5 - g
Very dark belt 7,5 - /5
Darkest of condensations

Shadew of a satellita g ¢
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Red Dpot Uentral Leridian
" ]l (ks 4 {CF)
BELTS _— 40KES
“ l aPi
SO e
¢ - STBE
I 1B :
’ I é:@‘%m _ — STri
O Aon
BB — poEz
_ NEB — Sy
l ‘ I R s e HER
i (p) preceding « following (1)
' Ii
l ' B : Belt, Band, R : Region
E : Egquatorilal, T : Temperate {or Te
l ' M : North Tr: Tropical
3 : South, & 1 Zone
[ [ Figure 2, Abbreviations of Jupiter's
k Belts and Zones.
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and the lked Srot Hollow (right].
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worde. O(n thls seals, the usual intensity of the brighter zonems
ia 7 or B; the darker belts, 2 or 3; the polar regiomns, 4. After
the okserver has had some experlence using intensity mumbers,

he will auvtomatically associate certain observed intensltiss with

¢ertain numbers. Eventually, his results will hecome quite
ralisble.

Transit Cbeervations. Central meridiasn transit ohrervations
have suppllied wosh of our present kneWledgs of the motlons of
the various currents in the atmesyhera, Few observing programs
are at ouce 5o easy and 2o useful, The obeerver merely records
the time, teo the nearest minute, when each Jovian spot appears
to ba on the central meridisn, A5 the planet rotates on its
axle, the spotes move from right to left across the dlsc, 48 seen
in an inverting telescope freom the northern hemisphera. An
obv¥ious shift in the pesitlon of a spot near the central meridian
can be detected in flve minutes, and the probable errer of a
wiaual transit obssrvation is not preater than two or three
minutes (8,9},

Rach transit cbeervation mmst laeclude the date, time of
transit, a briaf deseription of the cbjsct observed, and its
location with regard to the belts and zones. The only sccessories
necded are pencil, notabook or observing form, and & watch |
The observer may prefer to use the standard tims adopted by his
locality when recording cbssrvations at the telescops; however,
it 1= deslirable thsat Universal Time be used when reporting
observations to the Section., Standard ohserving forms for
reporting transits ara available on request.

Practioally 211 Jovian spots can he classifisd as eithsr
dark merkings (D) or bright markings (W). The tilme of transit
can refer to the ranter %e}, preceding end (p), or following
snd (f) of a marking. Thuz, if the observer will begin his
deacription of a transit with the capital letter {W)] or (D) with
the proper subserlpt [p, o, or £}, the all-important part of the
description wlll have besn recorded, If thesa ietters are
folliowed by an abbrevistion indieating the type of marking oh-
asrved, the Recorder ies frequently aided considersbly in %dentin
fﬁing the marking from day to day. A suggested nowmenclature of
Lhe mora frequently cbaerved surfoce details on Jupiter can be
found in the article, "Jovian Nomenclature and Trapnsit Cbservations
{The Strulli?g Astropomer, Vol. 1k, pes. 18-21).

s {ollowlng abbreviatlons ares eommnonly used in recording
tranalt obsarvoations:

dark markl Sm.

D : amall
¥ 1 bright marking proj. : projection
¢ ! centar cond . ! condensation
E H ?r-ciding or preceding end elong. : alongatad
: following or fallowing and conspic, : conspilcuou=a
K ! north indef. ! Indefinite
2 1 aputh sect, ! saction
¥ 1 Yary RS : Red 3pot
L : large R3H : Red Spot Hollow
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I i Photosraphy. Fhotogranhs of Jupiter provids an gegurate

: e | and permanant record of th :
following end of a darker sectlon pf the North Tempera ord o & position, width, and inten
§2§3’¢§2¢b9 recorggd aa follows: DF [sect,}, NIB. Lﬂ gizif§ﬁ f r Eha Iirécus ?elts and 2ones. The latitudes of the baliitgngfthi
study of the sanple 1ist of transits to ba fognﬂ in © g : 1Gfui P ongh wdes of individyal #pote can be meagursd from good photo=
nJovian Nomenclature and Transit Obssrvations should be 1elp " grapls. Longitudes dstermined in this manner form a valuable
to the begiuner, ALl of the markings recorded in this jamp g supplemant to the longitudes from fransit observations. Reliabl
1ist ean be found in the accompanying full-dise driwing 5 i ;a ues oz the intensities of Jovian features could be obbainsd
Gmall sketohes of portions of the planet on ich one o ﬂ r' g measgr Rg original nsgativea with a photoelectric microphoton
mors tranait objects are indleated by their e o aradvezified ‘ | Eier'l uch measures could serve as a check on the accuracy of
seaful, Such sketches should hava the depicied Uo.ta toer transit . Vfaua intanaity estimates, and many such measures over s period
The portion of an object which iz chosen for tgmiﬁg a iier | of years might Buoovay certain empirical laws governing the
should be that portion which is most likely to be timed by © appearance and behavior af the Joavian elaud be%ts. 4 photometar

A

T the adaptable to thi k and
If a condensation is rather small, the center o o s work and costing less bhan fifsee
gE;zz:a;ﬁoulé be ohossn in preference to one of its enﬂs;t i gonitruct {execluding a micrnanPE? Ko hean dﬂscrihgddﬁilars Lo
If for one reaseon or anothgr %ttragiitritzidiz :ﬁi; alg, | ‘ rﬁhgﬁmﬁéﬁiéon - ; o
k should be placed aibsy : kg : ographs taken in sueccession
: E?:igigntggﬁ is an estimate, the abbravlation (est,} should g;gferangrcnlnr filters will reveal ths colors of Ehatggggﬁhnnd
bs plaged after the Tesordcl Cnp. 1tuds of each Sarker of a phote,io preduminently red, it will appear maoh
The cbservyar ls snuourigeg tGTﬁﬂmﬁuteiiﬂg&icziusuﬂbtginﬂd witheiﬁgnl?gigctograph taken with violst light than on one taken
g8 timed. a long 1 i
. zggtv22;5332§ﬁgsig Eﬁehgtudy of the visible surface of Jupiter. \ A fine millimeter secal
- Svots seen on succesaive nights can be igagiifigg :%:ﬁtgzﬁigfr Egﬁgggragﬁg igﬁtbaltilatitu
' = . “Zuch identification s espacially o . serlous source of srror is encounters
:ng?tEEEUinHE the changes in appearance of very active areas g;geiminingftgﬁ trus limb of the planst on a Phatugrapg.iHSinUl
on tlosely adjacent dated, ths. lts rotation [ Bmallmﬁgahg i : Plgnet on the original negative iz usually tao
u If a spot is observed for some waslis of MO s,f tré sy tiE? ured accurately without a measuring machine,
pariod can be determined with sonuiderable accurady Eug o Fhe & ﬁa sfactory procedure is to enlarge the sepatire Snts
changes in it longitude., Rotation perien oo hesvwighezhe ; Fhereby sbget or plata of "wide-latitude" negative material
by vlotting the observations on squared graph paper o AT de alning an enlargsd positive transparency. If an
daves arrenged vertieally axd tho BoETeSh O S0°G Honattuds a strong Dight through the back of the bhint vioy aoris, 0 traLM
. nvenlent scale 18 n ; ? ack o e g P
Eiﬁ}{floﬁtioinch to 2 days, From an examination of thg?i e gﬁ; Egi:r giametsr and locating the center !t the disc, aFE;it 1:h'
markings seen on Succesalve dates can be ldentified, t z r e f re i:gé nothing should be written on the back of & print in the
o longitude esbablished, and their rotation pericds it e, ey of any of the images of the planet,
| Tt will be found that the marklngs drift in various directlond. ‘o3t planetary photographers agrss that more will be

& 13 satisfactory for measurd
d¢s providing certatn pracaut?ﬁnn are

' end constant in longitude, the by enlarging the teleacopic image of th alned
. If the drift-line is stralght co ¢ the sysvem uEl % mage of the planet conalderably and
E tant and identical with that o a gy ng & fast film., It seems that the high r

. rotetion period 1s cond fine-grain Fiims is patd Por ob snch teori.gselution of very

used, Howsver, if the drift-line is curved or irregulsr, the

oo high
pericd 1z yariable. When the drift in longitude hes been Zh 8 price in reapsot

——

of low pensitivity and conaa?uent inecresas of exposure time or

diminutlon of immps size (1§

1d of p
hed. tha rotation pericd can bs found with the A H. &, Dall, however, h
Eﬁﬁaﬁiiieis{un tubles in appendix IV of B, M. Peek!s The P:Lanete gﬁﬂzha radium spesd, medium fine-grein film pives Gﬁti;:mrgzialtl
' Jupiter, The retation psriod also can be ¢omputed by one o g tilms'{ é?nutu because it ham better contrast than the vary fast
oilowing formulas: E Information on
planstary photography uwseful t
For markings in System I : Fexlod = ohspP30%003 + (1,345%) {4 D1) can be found in many recent lsaues of various juurgn;:'{STTEETiBF

ghesm 03632 + (1,36971{% Dz)

For markings in System IT : Perind

ft5 in 30 days

T, is the number of degress a marking drd

E:r§§st%m g longltude; Ds refars Lo Syatem II. Alsa, D] andigzd 2
ars positive when tha warkinge drift towerds ingreas lng longltudes,
nagative wher powards desrsaslog longitudes.,




Latitudes can be measured visually
with & Tilar micrometer attached to the telescope, or %ﬁ:ﬁ QAT
be moasured from good photostaphd Witk 8 (12, %0 %the distance ()
measuranents requlrec are oyl
the zdga (or center} o
from the center of the dise bo 1 an) oL A
atenoe (d),which is measured along
E:iﬁ&iaihaigipoaiti?g if it extends Egrthwazﬁ frgm tgﬁac:ggg;raphic
{ Vo hig i

di and necative if 1t sxtends sow :

ggtiﬂﬁda TEE} Qan t%an be computed from the following fortmlas:

Latitudes of PBelts.

sin & = 4/t
B' = 8 &+ L.07D
tam BT = 1.07 tao B!
4 palar
1,07 is the ratic of the squatorial an _
Eiﬁﬁéaﬁ?g gggsgingsaumed oblataness of 1/15.4. The zenogentrio dec

1ipagion of the earth (D} is given in The jmerican Sphemerls and

manse under the headingz De.
Hautica% itan wonopraphic latitudes of Jupiter!s belts for two

iptervale of time follow;

Mean Latitude Mesn Latitude

Belt 1908-1947 l?hﬁ-;?ﬁﬂ

’ . 8.

S5TH, cenber BloE B ol
3TB, center ig.g g%.g 3.
SEB, 5- adpFa - F *
SER, N, e‘éée Tl 77 3,
3. -] '?'..2 6-9 H-
LA . o
WIE, center * . .
HHTﬁ, genter 36,1, 35k M.

08 to 1947 are based

latitudes for the interval from 19

Eﬁ?dﬁignpublishad in refersance E%g} angnTigéEgﬁdgzhgerESEgt:n

af the B.A.h, Jupiter Section. 8 mah Lok Lbuamh, So8 e i,
besed on verious Reports of the A,L,P.U.

%EEDBaETA. resplts are based on measwrements with a ilaits o

mi:ruﬂater. The 4.L.F.0. results ars based 0N DesAUrSDE

photographs.

Color and Brightness of the Four Brisht Satellites., Fhobns
metrit cbservatlons by Ouehnick (10147 anﬁ TFebbine (19261 hawy
established the exiatence of small variations in brizhtness
dapendent upon the orbitsl positiona of the seatellites, Thass
periodic vordetions indicate that the pericds of revolution and
rotation of each satellite are identical, and that tha surface
of ecch is unevenly marked. However, large and irregular
varlations (11} in the color and brightness of the =atellites
kave hean reported from time to time, and these may indicate
that the satsellites possesz atmeopheras, 4 long serles of
measurements with a photoslectric or visual chotometer is pesds
Fhotoelactric photometry, despite recent advances {12,13], i
still expensive and compiicatad' howaver, a good visual photoms
etar {1&? 1s within theé means af the advance% amatear,

Uaeful cbservations of the relative brightness of tha Jov!
satellites can be made without a photometer by listing the
satellites in the order of their decreasing brightnesa snd
astimsting the number of steps of one=tenth magnitude batwesn
them. The gbserver can becoms quite proficient in judging
differences in brightuess corressponding to a few tenths of &
magnitude by practising on stars of lknown magnitude, More
useful results can be obbained if a star of the fifth or sixth
magnitude happens to be visible in the same fisld with the
Jovian satellites, The star (or atars] is then included in thae
atep estimabes, Thim method has cne very sericus weaknesa: Th
apparent brightneas of & satellite is considerably affacted by
its proximity to the brilliant planet, The rsesulte are most
reliable when the satellites ara clustered together at nearl
the pame distance from thelr primary. The obcerv¥ations can ﬁ.
ragorded st the telescope by means of e crude sketch without
knowing the identity of the satellites. An example follows:

July 6, 1949 I I IIT IV
3135 yh

54, T4 . S e

b-in, refl. a{2) 2{2} 1{3] &4

The number on the left, below each satellita, indicatess the ord
of brightness, whils the number cn the right (in parentheses)
indicates the estimntad mumber of stepse betwesan that satellite
and the pnext fainter one. After the cbeervatisns have besn mad
the satallitas can be ldentified from tables in the EEhou!Et!.
When raporting the obsarvationa, it is conveniant to L1s
entimated megnitudes of the satsllites in tabular form (24},
Unless a muitable star of known megnitude happsns to be ilnoluds
in the step sstimates, 1t will be neceseary to assums that ane
satallite's magnitude i conatant. For thia purposs the magnit
of satallite IIT may be aseigned an arbitrsary magpnitude of !.1.
The magnitudes of I, II, and IV in thes abors sxamyule then
becoms 5,4, 5.6, a 5.4 reapaativaly.

With good sasing, a sagnification of oot lems than 200I,
{nahes or larger, an sxpsrisnced cbsarver

and an aperture of &




can usually recognize sach satellits from the brightness, color,
and slze of its disc. The relstive albsde (reflseting powar par
unit area} of the satellite as compared with that of Jupiter can
tw determined by cbeerving the appearangs of the satellites when
thay are in transit across the dise of Jupiter, When seen against
the dusky limb of Juplter, 41l the satellitss except IV appaar
bright. The third and fourth datellites usually appear dark at
mid-transit: the first satellite, dusky against a bright zone,
and bright against a dark telt: the Second satellite, bright
sgrinat B dark belt, and quite invielble against a very bright
zone. Variationa in the acpaarance of the satellitea when in
transit have been reported fraquently {15]. Such ancmalous
appearances tend to confirm the irregular variations in the
wagnitudes of tha satellites alreaady mentioned.

Fhenomena of the Satellitesd. The transita of the zastsllites
and thelr shadows across the dlse of Jupiter, and peoultations
and eclipses gi the zatallites by Jupliter are very interesting
phenowena Lo observe with even a amall telascops, Ths timés of
occurrence of all these phenomena 210 given in the E heperia.
Thess predicted timss reler to the centers of the sEtell1bes.

In recent y@sars moBh observers have found a very persistent
systematic difference batwesn the predicted tlmes and the obm
aprved Limes for thess phenomena, B, ¢, Mareden has found that
1f ap empirilcal corraction of -1.2 minutes is applied to all
the predigbed tlmes the caleulations will bs morse in agreemant
with tha observations {258}, The times should be recorded to the
nasrest temth of .a minute. Since the satellites have discs,
there are twe contaecbs at sach lngress, sgress, disappearance
or reappearance. It is adyizable to record the time of =ach
npntact, The mean of these Lwo times can then be comparsed with
the pradicted time glven in the aphemeris.

Onee in about every Slx yedrs the plane of the orbite of
Jupiter!s satellites passes pear the sun and earth, For sofe
renths arcund these times ths Jovilan satellites can mutually
aepult and eclipse sach other. Tha times of these phenomena
ars yredicted in the Handbook of the E.A.4. Gertaln aapechs
of these occultations ang eclipses require a very lerga telescope
to be observed satiafactorily. in excellent diseusslon of these
matual phenomena can be found in Chapter 32 of B. M, Peakis

Tha Flanet Jfupiter.

Markings on the Satelliten. Markings have bean seen on
all o g large sawellites. s spots on the third zatelllte
are the casiest, while those on the second are axtremely vagus.
Obaervatione of theee markings are useful in determining the
rotatlan perilods of the satellites, constructing maps of the
surface featurss, and determining the nature of the spots, It
is pomAible that some of the markinge may be translent atmos-—
pheric features.

This grogram raquirae srcallant sesing and en aperturs of
at least 12 inches. The satellites should ba ssrutinized wnder
the highest practlenl magnifieation in all of their orbital

:g::;:gna. intoniadl found that the markings are
5 ge when the satelljtes are in transit Seell 4o
upiter (16], it on the disc of

G Recording Observations at the Telesecope

After the beginner h
v +inmn as become famili i
th: E?igi a?d Zones [@actinn A} ana haa aggu?#gg ol e
the ehud uf chservations needsd (Section B), he R R
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lm a

Astronomy, He will nead
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ST xokds abﬁ Etudr of planetary markings. Mﬁn iw%thd

R S e iﬂéﬂgsgithis field bazause tha mark{ngg ggaigﬁ
1) :

discover that their abili:? 5 Eggﬁ;i Those who persist soon

marklngs inersases greatly with praetI:edEIicatE s

tak !
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il qhqp13HEE' It thgre iz 8 walledefined spot "
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:E;uspfgniunce atd logation Ef th: gpnt.a E§1E£ ggifrlption i
BEaty Lo giﬁﬂiu thu‘central maridian, the sbsarvae Erispotﬂ i
«d zonss in the order of their decreasiigmngﬁgpiist
[l

UolAnels and thean o
Y el stimete their colors and intensities. As

now detall bac i
L omes viaibl
rnr‘?;h:;nfgggiihgésiﬁpuagg fear the wast iigﬁar Eggkiﬂa: i%mb
T an 50 Fromane :
moridian because of Jupiter's ﬁaz;ragguggﬁzigs e L. enbral
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inLarenling portlons
of 3
full—dlnonﬁrnwinr. Huwaggg planet, and, if time permits, a

th
4l lowed to inturfarn with tﬁe tiiingtﬂirtﬁzggiiﬁﬂ T
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18 L e #h powar lmace
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k RIES ur ﬂun& I0X or h{!: a neh £
Wor I p P o
i r 1 apertura {ﬂxﬂ EPt- far
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8 dhoild use that magnlfication cunaiatfgil;uch - PESRERE)

wh
E::ntfluuhlunu Apilielt ere atmospheric tremers seldom parmit




the Jupiter Section of the hssceiatior of Lunar and Planstary
Obsarvers, The nane and address of the Recorder can be found
in the eurrent issue of The Strolline Astroneear, Transth
shzervations and drawingd shonld Te FepOresd once 4 Lonbh;
tabtular 1izts of color and intenslty estimates con be raported
at the erd of the appardtion.

i6.,

I, Reporting (oservatigus

Ohzervations ef Jupiter should s sent to the Recorder of
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