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NewsNotes

From the International Herald Tribune 2008/1/12-13p.1 obit for EdmundHillary,
1953/5/2%c0-conquereof Mt.Everest:“In theannalf greatheroicexploits, theconquest
of Mt.Everestby Hillary? and[Tenzing]Norgay rankswith the rst trek to the SouthPole
by Roald Amundsenin 1911 andthe rst solo nonstoptrans-Atlantic ight by Charles
Lindbeghin 1927 In the eraB.D. (BeforeDIO) this would insteadsurely have read:
Peary-N.Pole& Lindbeigh-Atlantic. Popularhistory takesfar too long to reachaccurate
equilibrium. And all-too-oftennever does.But we may savour justiceasit blossoms.

[Note added2008Dec.] DIO's nevestwinnersof its $1000R.R.Nevton Award for
Scienti c History areS.Albers& G.GraRhdf honoringtheir originality andfruitfulness.

Steve Alberswas rst to propose(Sky & Telescopel 979March)theingeniousnotion
of investigatinghemsrecordsf earliereraastronomersvho hadsearchedor satellitesof
ary known planetattimeswhenit hadbeennearconjunctionwith then-unknan planets—
in orderto nd outwhetherthelatterhadbeenaccidentallyrecordedaspossiblesatellites.
Albers' nominationfor this DIO prize was due to the R.R.Navton Award Committees
CharlesKowal, who (with Stillman Drake) hadin 1980taken up Albers' suggestiorand
madethe sensationatliscorery of Galileo's 1612-1613obsenations of planetNeptune.
The remarkablel980history will betold by Kowal for the rst timein DIO volume15.
(Beforethecommitteeexisted,the DR-selectedvinnerof the rst RRN AwardwasKowal
himself,for this very discovery.)

GerdGraf3hof's 1986University of Hamhurg thesis(SpringerVerlag1990)wasbased
uponhis novel, ultimately successfukxperiment(which no one[including R.Newton &
DR] hadthoughtof) to detectmass-statisticatorrelationsbetweenthe hundredsof star
positionsin Hipparchos'Commentary Ptolemys Almajeststarcatalog. Thiswasa cru-
cial contritution to eventual conversion of what had seemeda needlesslyever-undead
controversyinto agenuinelydeadone— avaluedrarity in cemental-cult-infestedcademe.

! [Noteadded2009.] An 1165AD report(Proc.Brit. Acad.19:277-2921933]pp.280&282-283has
thePharos- ame-replacementosques base31+ 15+ 4 = 50fathomshigh, or (contraPBA conversion)
300ft. (Sixft=1fathom outstretchethands'ip-to-tip spanpneoftheleastin rm ancienimeasuring
units.) The mostdetailedeyewitnessPharosmagewe have (late 15 centuryAD Alexandria)shovs
like proportions:seeinsetin z1 Fig.1. Of oldestfew extantPharos-heighteports(Thiersch1909p.66
& PBA), mostarein therange300-to-306units. For oldestof all, seelnductionQuak atp.12within.

2Whenin 1999 the body of 1924 Everest-challengeGeoge Mallory was found 2000 ft below
Everests summit,the questionarose:washe goingup? — or comingdown, after attainingthe top?
Hillary respondedby opiningthatno conquesshouldcountunlessthe conquerereturnecto base.
Hmmmm. And justwherewould thatleave Brit ultra-polarherdRob't Scott?
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z1 Eratosthenes'Too-BigEarth & Too-Tiny Universe

PharosReality Behind the Alexandria-Aswan Myth
Lighthouse Flame Exactly 300 High = 1/2 Stade
Ultimate Geocentrist's Sun Smaller Than Earth
High-PrecisionAncient ScienceDoubly Veri ed

Dedicatedto the Memory of
Our Irr eplaceabléeFriend
HUGH THURSTON

1922/3/28-2006/10/29

A Big-Sciences Dawn: Pharosas1stPreciseEarth-Measurer

Al  Morethan22 centuriesafter Eratosthenedegendarymeasuref the Earth,newly-
minedancientsourcehave nally permittedarrival atthenon-astronomicatuthbehindthe
mostfamousof ancientgeographicatales,thelong-suspecmyth of his 600-mile-trael to
compargxxA4[a]&D3) theSun'snoonaltitudeat Alexandriavs Aswan. Theactuaimethod
insteadusedhometavn measuresf the height& night-visibility-distanceof Alexandrias
famousLighthousewhich explainswhy the resultwastoo high by a factorof 6/5 (eq.28),
thatbeingjustthe error (xB3) expectedrom air's bendingof horizontalseal®el light.

A2  Rawlins 1982N(p.217& n.26)discusse@ easystay-at-homenethodsvhichwould
accounfor theoverlagenes®f Eratosthenedtarth-sizepnebeing: measurénow farover
the seaa known-heightlighthouseis visible at night. (Nearattestatiomat xA4[c].) But
neitherDR nor anyone elsenotedthe coincidencethat the tallestlighthousein the world
dehutedright at Eratosthenegime&place 3“ centuryBCAlexandria(xD5)— the“Pharos”
(Greekfor “lighthouse”),2" mostdurableof theancient7 Wondersof theWorld, surviving
for 1 1/2 millennia. until ultimatelyfalling to earthquaksandtheir aftershocks.

A3 With this glimmer of wherewe're headedwe now plungeinto solving the entire
EratostheneEarth-measurenystery: method place,all his data(terrestrialandcelestial),
andwe evendevelop (xI) the 1% credible(if quite speculatie [at leastuntil p.12's nale])
gure ever modernly proposedfor the preciseheight of the Pharositself. Further we
nd (xF) thatroyals-cateringeratosthenegasa geocentrisivho rejectedobvious visual
counterindicia, to promulgateheanthrocentriclelusiorthattheEarthis appreciablyigger
thanthe Sun. Finally, it will be shavn (xK2) that air-bending(“atmosphericrefraction”)
of horizontallight explains both of the equally erroneousbut extremely disparate(fn 8)
ancientstandardearth-sizegEratosthene& Poseidoniosyvithin ¢.1%in eachcase(xK4).
A4 Beforebegginning, it's bestto recall the four optionsavailable for ancientEarth-
measuremengndeachs respectie atmospherically-induceelrror:

[a] Kleo Method: compareSummersolstitial noon Sun’s measuredaltitude at different
latitudes.Thisisthestill-famousandoft-repeatedEratosthenesinethod Ravlins 1982G),
given at Kleomedesl.10for Alexandriavs Aswan, which we will variously shav (xD3,
xG2,xH2, fn 7) is perfectlymythical. Negligible inherenterror (xK2) for the cited cities.
[b] MountainMethod: measurehe sea-horizors angular‘dip” (belav 90 from zenith),
asseenfrom a mountainpeakof known height. (Rawlins 1982NApp.A.) Error factor6/5.
[c] PharosMethod: measurénow far out to seaa lighthouseof known heightis visible at
sealeel. (Ibid.) Errorfactor6/5. Like ancient-@perimentatiorhint: Pliny 2.164.

[d] SunseMethod: measurdaifferencein sea-horizorsunset-timegor two knowvn heights
above sealeel. (Rawlins loc cit & 1979;www.dioi.org/cot.htm#bsqq.JError factor5/6.
Summarizingherespectre methods'errors: c.0%,+ 20%, + 20%, 17%.

(All theseerrorswould be appreciablywealer for greatheights'thinnerair: fn 1.)
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Figurel: Pharosof heighth, seale@el-visible atdistancev, over Earthof radiusr.
(Heighth [andthusv] greatlyexaggeratedor illustrative clarity.) TheactualPharoswvas
constructedn 3 diminishing (asoneascended¥ections,of squareoctagonal& circular
cross-sectiorgrovnedby light & Poseidorstatue.Insetimagefrom Alexandriacoinminted
underDomitian90-95AD. (H.ThierschPhams1909pp.v&7, Tabl.I#10, Tabl.1ll #130.)

B Lighthouse Math

B1 Themathof the PharosMethodis so easythatit doesnt even requirea diagram,
thoughwe supplyFig.1anyway. At whatever distantpointthe Pharos' ame starts(dueto

Earth-cunature)becomingnvisible to arecedingobserer onthesea,s wherethe Pharos'
light-raysskim (aretangento) the sea.Let v bethis obserer's distancerom the Pharos,
andr his distancefrom the Earth's center while the Pharos' ame is r + h from that
center— h beingthe Pharos'heightandr the ideally-sphericaEarth's radius. At the

obserer's position,it is obviousthatthe anglebetweerthe skimming-light-rayvectorand
the Earth-radiussectoris aright angle.

B2 Assumingan airless Earth (which permits straight-linelight-rays), we can use
PythagorasTheorem:

vVi+r?= (r+ h)?=r2+ 2rh+ h? (1)
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N16  Substituting(into the above equation)T = 63 (Thule)and S = 24 (southern
tropic), the hypotheticalncientcomputer(of theY thathascomethroughto us)found

Y =34 (17)

(Barelylessthan34 1/2 without Ptolemys rounding[eq.5] of R to 115;0or about34 1/8, if
thatroundingis adopted.)

N17  But GD 1.24.4-5deniesthat Marinosusedthe fan-schemelf this reportis to be
trustedandif the Split-hypothesids valid, then: at an early stagein the history of the
developmentof the fan-approacha scholar(working sometimebetweerMarinosandthe
nal versionof GD 1.24)tried out a simple (no-kink) fan using Marinos' southernlimit
(S = 24).

N18 However, hadheadoptedS = 16 5/12without® kinking his projection,he could
easilyhave found (usingeq.16)thatfor this casethe appropriateyY = 36, which wouldin
facteffectaperfect-Splitircumscriptiorof the(non-kinked)fanby thepreferrecdsymmetric
2-1rectangle.

N19 So,if the Split-theoryis valid, Y musthave beenfrozenat 34 beforeary steps
weretakento abandoreither

[1] assumptiorof S = 24 (Marinos: fn 48), or

[2] thesimplenon-kinked fan-scheme.

N20 If PtolemyadoptedYy = 16 5/12beforekinking hisfan,thenhe couldeasilyhave
arrivedatY = 36 by the samemeansthat 34 wasarrived at. (As alreadyshavn above:
xN18.) Since36is notwhatsurvived, it would follow thatPtolemyinsteadkinked his fan
beforebringinghis southerrboundaryfromY = 24upto 165/12.

N21  However, eitherway, heatsomepointwould befacedwith the problemof nding
out what Y would most closely effect The Split if the kinked version of his ekumene
projectionwere adopted. For this search he had bestbe aware that the eq.11Split-ratio
(Z=B) is extremalwhen(on Fig.1) aline dravn from to is perpendiculato theradial

line - . Thus,thebestt to TheSplit occurswhen:
_ H?
Y = = (18)

For S = 16 5/12, this equationyields, as noted previously (xN10), Y = 21, which
correspondgeq.9)to fan-spreadl32 . For S = 24,Y = 20 — correspondingo fan-
spread- = 135 .

N22  Evenif theforegoingSplit-theoryisn't historical(andtheprior xM development—
much-preferredby DR — olviously assumeshatit is not), the mathematicatlevelopment
of it herehasbeenthoroughlyenjoyable.

%8 B&J p.87n.69pointoutthe oddity thatthe GD 1.24discussiomefersonly to pt. notpt. , though
they areidentical. (Both areshawn in Fig.1.) This would appearto indicatethat, at somemoment
duringdrafting, beforearrival atthe nal versionof the rst projection,pts. & wereseparateThis
could have happenediuring experimentserethe kink (whenthe 2-1 rectangletouchedpts. & ) or
oneswheretheprojections southermarallelwasthe Equator(xl2) or the Tropic of Capricorn(fn 48).
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N9 When the Fan Fit The Split

Sothe2-1theoryhasexplodedn disasterno choiceof Y will satisfyPtolemysS = 165/12
andallow the fan-projectionto t the symmetric2-1 rectangle.Indeed,the maximums$S
thatwill permitsatishictionof The Split (for anychoiceof Y) is foundvia the equation:

p -
1+ cos?T 1
Smax = T—3— 07— (13)

whichfor T = 63 (fan's northboundat Thule)yields Smax = 11 1/3.

N10 Thingsgetevenmoreintriguingif we assumgassomenon-adamanthpave: xN1)

thatY = 34wasanempiricaladjustmento The Split (the2-1rectanglecondition: eq.11).

We cantestthetheoryby nding (xN21)thevalueof Y whichbestsatis esThe Split.

Answer:Y = 21— avaluenotevencloseto 34.

Y =2 21 satis es The Split to within 5%: thatis, Z=B < 1.05. But PtolemysY = 34

cannotsatisfythe 2-1 rectangleconditionto betterthan11%,i.e.,Z=B > 1.11.

N11  However, let's keepexploring the theorythatthe 34 waschoserfor The Split. (If

Ptolemywasseekingary othertypeof symmetrytheobviousandnearbyalternatve would

have beento malke thefan-spreadingle[ - - ] equalto exactly90 — nottheseemingly

pointlessandpeculiar[roughly 98 ] spreadwe actually nd: seefn 55 or Fi%.l.) A 90

spreadvould malke all longitudeslicesneatly1/2 their realangularthickness’

N12  Ourmathfor anattemptedplit-inspiredreconstructiorof theprocesdehindY =

34 will, upto apoint, bethesameasPtolemys— only simpler

WeroundR = 115.4to 115(justasin eq.50r GD 1.24.4)but thenusea simplefan—i.e.,

withouf” Ptolemys equatoriakink.

N13  Oncewe dispensavith Ptolemys clever kinky-projectionschemewe may easily

nd theS thatproducesr = 34:

P 1 (Y=H)2+1
Y

SubstitutingPtolemys values,Y = 34 (xM5 or GD 1.24.2)andR = 115& H = 52
(egs.5&60r GD 1.24.4),we nd:

S=H? (14)

S= 247 (15)

A provocative result,sincethatis virtually right onthe southerrtropic (24 ).

N14 However, asnoted: S = 24 is Marinos' value— accordingto Ptolemyhimself
(GD 1.7.1-2& 9.6). Thus,we have found a potentiallyfruitful alterate-possibilitfor the
sourceof the problematicY = 34: a non-kinked fan-€kumengwith Marinos' latitudinal
breadttof theknovnworld, thoughMarinosis said(xN17)notto have usad afan-grojection.
N15 Having thusfound an S that could have led to GD 1.24.25 Y = 34, we may
simply invert the procesgo follow in the hypotheticalmath-footstep®f the hypothetical
ancientscholarwho hypotheticallydeducedsaidY . If we alsodispensevith intermediate
variablesto shav dependencpurelyupontheekumens northern& southerrimits (T &
S, resp).theinverseof the previous equationgivesuswhatwe need:

-5 S+ T=1 cosT)
- 1+ S[1 TI=T
I+ [ F

Y (16)

%6 Thecorrespondiny = H = 2 = 37, obviously not Ptolemys choice.

5" Thatis, we do not immediatelyfollow Ptolemyin suddenlybendingall meridiansinward after
southvard-crossinghe Equator Thatstepeliminated(for Ptolemy:xM3) the extreme-outsidgoints

& . Butweinstead(xN13) keepit simpleby lettinglines - and - in Fig.1lextendright straight
outto and , respectiely — andleave thembe(i.e., nokink) — justasthesetwo pointsareshavn
(slightly outsidethe 2-1 rectanglen Fig.1).
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Cancellingr? from eachsideanddroppingrelatively trivial h?, we have the nave Airless
LighthouseEquationwhich ancientsvould have usedto determineEarth-radius :

r = v’=2h 2)

B3 Butto nd the Real Lighthouse Equation (basedon Earth-with-atmospheret
sealeel, one mustaccountfor horizontal atmospheriaefraction, which stretchesv ar
ti cially by the squareroot of 6/5 sincehorizontallight is bentwith curvatureequalto 1/6
of theEarthscunature(S.Nevcomb1906pp.198-203%0v? in eq.2is augmentedy factor
6/5, producingan Earth-radiushigh by 20%. (Curvatureis de ned asinverseof radius.)
To returnthe problemto the straight-rayPythagoreamnathbehindeq.2requiresundoing
the effect of the ray's curvature. Ancientsmay have suspecteétmosphericefraction(z2
fn 56), but no evidencefor quantitatve correctionsxist until Tycho(c.1600AD). Sincethe
radius-estimatan ancientscientistwould compute(via good Pharos-Methodlata)would
behigh by factorl1.2,the Real-EarthLighthouseEquationis (usingeq.2):

R = r=1:2 = v?=2:4h (3)

— from which onecangetanaccurateestimateof the Earth's realradiusR, insteadof the
20%-eaggerated onewould getfrom theancients'refraction-innoceneq.2.

B4  Rawlins 1979appliedvery similar elementarystraight-raymath & diagramto the
xA4[d] SunsetMethodof Earth-measure(Thoughthatmethods resultingEarth-radiugs
low by factor5/6, from air-refraction.) The pre-refraction-correctiomath of the xA4[b]
MountainMethod(resulthigh by 6/5, like thexA4[c] PharosMethod)is muchthe samet
B5  Applicationof the PharodMethodwould have beenparticularlysimplebecausehe
shorealongthe Alexandriaregionis straightenoughthatonewould not neecdto botherwith
ships: v couldve beenfound by simply wheel-odometeringhe distancealongthe shore
(checkingby triangulation)until the Pharodight wasnolongervisible. ThePharosheight
h wasknowablevia trig or by measuringopeshungfrom ame, to successie sectionsto
seaithough,assuggestetbelon (xI1), theexactheightwasprobablyalreadyknown.

B6  K.Pickeringnotesthatonthenearly-linearcoastustwestof Alexandria,atdistance
¢.20nmi, the Pharogqslightly off saidcoast)is seenover the seaat azimuthc.40 . In this
direction,the R correspondingdo the seas real curnvaturecanbe shavn to be 6371km =
3440nautical(geographicaliniles= 3959statutemi = 34400stadessowe take thisasthe
effective valueof R in thediscussion®elow, wherewe usethestandard.85m Greekstade
(embeddedh all our ts, whichtherebycon rm conventionalopinion[xJ1] onthestade).

C Pharos' Approximate Height

Cl JosephudWar 4.613sayshe ame of thePharosvasvisibleto shipsfor 300stades
(obviously a round gure for v), which would by eg.3male it the world's then-tallest
building (exceedingheGreatPyramid);yetit wasneversodescribed Solutionto Josephus'
datum:thecrow's-nest®ftall ancienshipswereroughlyl/4 of thePharosheigi, meaning
(eq.3) that approximatelyl/3 of Josephus300 stadeswas due to ship-height;so v
200stadess anadequateoughestimatefor the PharosVisibility-distancev at sealeel.

1 While seekingan explanationof Eratosthenesesult, DR hasin recentyearsbeeninexplicably
distractedby thexA4[b] MountainMethod. (Thurston2002p.66evidencedbettermemoryandsense.)
Yet it is obviously inferior (to the xA4[c] PharosMethod): it involves measuringa small angle—
andthe 1% precisionof agreemenith EratosthenesactualEarth-radiusvould require1? measuring
accurag underdif cult seeingconditions. (Also, the greatheight requiredto get an anglelarge
enoughto renderobsenrer-error nggligible would lead to wealening of refractiondue to decreased
atmospheridensity-gradientyettheerrorin Cy is closely[xI3] consistentvith virtually full-strength
sealeel refraction.)Advantageous|ythe PharodMethoddoesnot evengetinvolved with anglesatall,
andthe requisiterelative precisionis attainedwith ease.Note: the Mountain Methodwould leadto
two-signi cant-digitresultsthePharosMethod three.SotheveryfactthatEratostheneexpressedhis
Earth-radiugo three(eq.13)providesyet anotherindicationthatit wasbasedn the PharosMethod.
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C2 Thuseq.3givesusa prettygoodideaof the Lighthouses heighth :
hy = V2=2:4R = 200°=(2:4 34400)= 0:48stade 1=2stade 90m  (4)

D EusebiosBequeathsUs Eratosthenes'Exact Earth-Radius

D1 Eusebios,Bishop of Caesareadestine,is mostrememberedor leaving us his
invaluableEcclesiasticaHistory of the Christianchurchatits time of triumph.

D2  Wewill henceforttalsoowe himfor thelong cast-asideherevindicatedcluerelayed
in his Praepaatio Evangelica, which unlocksthe full truth behindthe mostenduringof
ancientgeographicalegends, Eratosthenesmeasuremenof the Earth. The key data
(EusebiosPE 15.53)? Eratosthenefiad the Moon 780000stadesdistant; and the Sun,
4080000stades We formally list thesetwo Eratosthenedistances:

Mg = 780000stades (5)

Sg = 4080000stades (6)

D3  The traditional Eratosthenegarth-circumferenc&€y is basedupon the famous
xA4[a] Kleo “experiment” (Kleomedesl1.10): SummerSolstice ApparentNoon Sun's
zenithdistancg90 minusaltitudeh) was1/500f acircle at Alexandriabut null at Aswan-
Elephantine(very near Tropic of Cancer)wherelegend had vertical sunshinereaching
well-bottom (thoughseeRawlins 1985Gp.258)— 2 cities 5000 stadesapartin latitude.
(NB: Kleomeded..10doesnt saythatthe5000stadedistancevasmeasurednerelycalling
it a“premis”.) So:

Ck = 50 5000stades= 250000stades )
If onechecksthis vstheBishopEusebios-reportesblardistanceSg, we nd ratio pgk:
PeK = 2 Se=Ck = 103 )

muchtoo unrounda numbey given ancientcorvention (z2 fn 37) of usingpowersof 10
for loosely-determinedlistances. (This habitis the earliesthistorical evidencefor use
of orderof-magnitudefordmag]estimationof that which is too uncertainfor more exact
gauging.In this tradition, Poseidoniosnadethe solardistancel 0000Earth-radii: z2 xF2
eq.15.) If we insteadadoptthe EratosthenesircumferenceCg = 252000stadegwhich
he'd presumablyvs fn 6] adjustedslightly for geographicaton/enienceto aroundratio of
700stadegergreatcircle degree: Strabo2.5.7),a freshcheckinsteadoroducesatio pge:

peG = 2 Sg=Cg = 102 9)

but thisis alsounacceptablyon-round.
D4  However, yearsago, DR analysedhe Nile Map which Strabol17.1.2attributesto
Eratosthenesgndshoved (Rawlins 1982Np.212)thatthe underlyingmeasuravas

Cn = 256000stades (20)

Whenwe checkthis vs Eusebios'Sg = 4080000stadeqeq.6),the Sun/Earth-radiusatio
pen providesa pleasanshock,aswe begin our realizationthat Cy unleasheshe long-
dormantEusebioslata-treasuref eqs.5&6:

PEN = 2 SE=Cy = 1001 (11)

2 Seewww.tertullian.og/fathers/esebiis pe 15_book15.htmor H.Diels Doxagraphi GraeciBerlin
1879pp.362-363.Eq.6's Sg is so startlingly small (entailinga Sunsmallerthan Earth: eq.16)that
Heath1913p.340justcant believe it. Suchinertiahaspreventedentertainmentf thehypothesigxF3)
thatpol's-polEratostheneundit advantageoué& healthy:z2 fn 69)to beageocentriss-geocentst.
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Figure2: Left: TrajanaureusyViennaKunsthistorischeMuseum.
Right: AntoninusPiusaureugmintedduring Ptolemys lifetime), DIO Collection.

N6  Ptolemyadmits(GD 1.24.1)thathis 2-1rectanglesn't quiteexact(xN2): therect-
angles width is only nearly[eggista] two-fold®® its width. But: why only approximately
twice aswide? Why notadjustY suchasto make theratio exact?— sincethepriority here
issuspecte@xN10)to be TheSplit: asymmetric2-1rectangularly-boundefén,for reasons
eitheraesthetiqsymmetry)or practical. (A portablemapthatis convenientlysquareafter
oneprotecte fold?)

N7  Thehitherto-unrecognizednsweiis that,givenPtolemys specdor theprojections
essential§T = 63andS = 16 5/12),the 2-1 rectangle-boundondition(xN2) for thefan
cannotbe met. Mathematicallyspeaking:for the cited Ptolemaicvaluesof T &S, theonly
solutionsfor Y thatcanresultfrom eg.12arenotreal. This surprise nding will now lead
usontounexpectedpaths.

N8 l.e., the ekumendan as Ptolemy ultimately constructedit cannot t into a 2-1
rectanglenomatterhow widely or narravly the Thule-boundeé&kumendanis fannecout,
solongasS = 165/12. Try it for yourself. As S is increasedwe nd (from eq.12)that
themaximumekumeneaouthern-limitS thatallows Y = 34 andsatis esthe symmetryof
TheSplitis aboutS = 6.

55 For the 2" projection, thereis no suchquali er (GD 1.24.17),even thoughtheremight aswell
have been— sincefor bothprojectionghe 2-1rectangulaboundis slightly widerthannecessaryBut
for the 2" projection, thereis no appearancéhat an adjustmenimight renderthe ekumenexactly
twice aswide ashigh. Its de nition is quite differentfrom the 15!, andresultsin a fan openedonly
about6l (vsthe 1St projections 98 : xM1), with a pseudo-north-pole.180unitsabove the Equator
(vsthe1s's 115units: eq.5).
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N ImpossibleDream: Symmetric-Rectangle-BoundedkumeneFan

N1  Thereis anattractive alternatetheoryof theorigin of Y = 34: thesuggestior{xN6)
thatthe2-1rectanglgxM1) boundingPtolemysekumenén uencedtheopennessfthefan
(Fig.1): “The lengthof 34 units: : : seemdo have beenempiricallychoserto accommodate
thelargestmapin thegiven[2-1] rectanglavithouttruncationof thecornerd & ].” (B&J
p.86n.68.) We will naw explorethis theory which takesusin avery different(but equally
fascinating)directionfrom the previous section xM.
N2  Ptolemysayshis projectionnearly (xN6) ts neatlyinto a 2-1 landscape-oriented
rectangle:seeFig.1.
Sincethefan-projectionis symmetricaboutthemid-vertical( - ), therectangulacondition
canbe equatedwith tting the left or right half of the ekumendnto a split-off square.
(Splittingtherectanglento halves wewill usetheleft squareduringthefollowing analysis).
Fitting the half-ekumeneénto a squarewill henceforthbe referredto hereas: the split-
constrainior just The Split.
N3  Having arrangedhateachhalf of Fig.1's rectangulaboundis a perfectsquaré* of
sideZ (fn 50), we take half of the horizontalstraightline between & andcallit B.
Note: if The Split-conditionis met,thenB shouldequalhalf of therectangles top border
( - ). Butit obviously doesnot, for reasondo be seen:xN7.
Ouraimisto (ascloselyaspossible:xN21)meettheSplit-condition whichcanbeexpressed
simply as:

Z=1B (11)

N4  Wethensearchfor thevalueof Y which ensureghat Ptolemys ekumendan will
satisfy The Split. Theequationis (usingtheinputsalreadyde ned):

E+ (R=H)" RZTHZ E2
(R=H)2+ 1

Y = (12)

N5  Ptolemystarts(xM5) by assuminghatthe meridian-radiatingenterof thefan (the
pseudo-N.polepoint inFig.1)isY = 34units(GD 1.24.2)abore thetop of therectangle
thathe proposego containhis ekumenegrojection. (To repeatwe aresayingthatin Fig.1
thedistancefrom to = 34units.)

54 Noticeto thosechecking-via-ruletherectangleof theNobbel843-5p.47illustrationof Ptolemys
15 projection(reproducedat www.dioi.org/gad.htm#nobmwith the ekumendsoundedn green): its
halvesareaccidentallydravn not quite squarethoughvery close.Also, mary moderndiagramshave
failed along the anti-Mera parallel. Creditableexceptionsarethoseof Wilberg & Grashof1838-
1845Fig.8 [p.96¢c2], B&J p.36,S&G 1:122-123,2:748-749. The presentillustration (our Fig.1) is
perhapshe 1 rigorouslyaccuratellustration of the anorymousancientcartographes full intended
map-rectangleoncept. (Wherecompatiblechoiceof Y = 34 andfan-spread®8 allows meaned
area-proportionalityvhile & lie online - : xxM14-M15.) Fig.1is designedn purePostscript
(aswaszl's Fig.1).
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D5 Thisisahit that carriesusright into the heart of the Earth-measuremystery
Theobviousconclusiorfrom eqgs.6&11is thatEratosthenebadthe Sun's distanceequalto
100 Earth-radii,so

SE = 100’E (12)

re = 40800stades (13)

the only 3-signi cant-digit Eratosthenegure for the Earth's size directly basedon em-
pirical data. (Compareeq.13to eq.7.) All pre-Phapns C wer 1-signi cant-digit-rough
400000stadegAristotle c.350BC), 300000stadegDikaearcho£.300BC). Yet (xI1) after
thePharos'detut, we nd ordmagl00timesgreateiprecisionin 3-signi cant-digiteq.13.

E Eratosthenes'Moon

E1  While placingthe Sun 100 Earth-radiidistant,far shortof Aristarchos'solar dis-
tance Eratosthenesonethelesadoptedhefarcicallunardistanceof pseudo-Aristarcho%,
19 Earth-radii(Heath1913pp.339& 350;but seez2 xC5), aseq.13veri es:

Mg= 19g = 775200stades= 780000stades (14)

which matche$ eq.5,Eusebios'report. (The matchis far betterthanthat gured at Heath
1913p.340,where2 /19isdividedintothehitherto-conentionalEratostheesC = 252000
stadesyielding about760000stades.)

E2  Butif wetry recoveringthelunardistancerom the Nile Map Cy (eq.10):

19C\n=2 = 774130stades= 770000stades (15)

we nd thatit doesnot checkwith eq.5.

E3  Comparisonof eq.15to0 eq.14 begins a linchpin realization: Eratosthenestroot
measuementwas Earthradius, not Earth-circumference The historicalimport of this
revelationwill becomeevidentbelow (xG2).

F Eratosthenes'Sun

F1  RemarkablyEratosthenebadtheMoon's distancealmostl/5 of the Sun's— which
goescounterto easyvisual checks sinceif his 19:100ratio weretrue, half-Moonswould
occurwith theMoon morethan10 from quadrature(Arcsin0.19= 11 .)

% DR haslong contendedz2 xC1 etc)thatAristarchos'supposedns“On the SizesandDistanceof
theSun& Moon” is nottruly hisbutis by anuncomprehendingedan{follower, detractordistractor?),
sincethework is vitiated by an errorof a factor of four (mis-steps amateuristorigin explainedat z2
xC1),leadingtoa2 -wideMoonandthus(z2xC5)a4 wideEarth-shade attheMoon, whichwould
imply centrallunar eclipses'Entirety (partiality-startto partiality-end)lastinghalf a day, with c.4"
Totality (durationstoo high by factorsof about3 and2, respectiely). Pseudo-5 19° lunardistance
requiredthe Moon to visibly retrogradedaily, andthis joke-astronomybecamethe royally appraoved
lunar theoryin the Alexandriathat elevated Eratosthene$o top academic. (Full incredible details
belown atz2 xC.) Eratosthenesadoptionof this way-too-lav lunardistancgvs DR's reconstructiorof
c.60Earth-radiifor Aristarchos:z2 xC11) suggestshatthe acceptancef pseudo-Aristarchosiork
asgenuinelyAristarchos'goesway back. (It alsosuggestdittle comprehensiomy Eratosthenesf
hislunardistances two mostludicrousimplications,asjustremarled. Perhapdunarparallaxwasnot
recognizedy somescholarsf the 3" centuryBC, thoughit is obviousthatHipparchoshadparallax
tablesonly a centurylater: Rawlins 1991Wfn 288.) Notethat, by contrastwith Eratosthenegand
modernscholars) Archimededidn't fall for ary of pseudo-Aristarchoddizarreastronomy:z2 fn 33.

4 A lunardistanceof 19 implies3 Earthsemi-diameteasseenfrom the Moon, which itself was
ancientlygaugedashaving semi-diametet /4 asseerfromtheEarth;thatis, seeratthesamedistance,
theMoon hasmerely1/12theEarths angularsd. Thus(by the samesymmetryargumentwe'll useat
xF3), the Moon's radiusis 1/12 the Earth’s so (in adoptingpseudo-Aristarchodunar distanceof 19
Earth-radii: 22 xC5) Eratosthenebadthe Earth's volumeabout12®  17000f theMoon's!
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F2  This bizarrity seemdesslikely to be the resultof obsenation thanof patch-vork
synthesis:melding two distancesfrom two distinct sourcesregardlessof compatibility
A possibletrigger: the Sun's sizeshrankfor ascienti ¢ reasongroyally-oily Eratosthenes
wasa fave of the Ptolemies'theocraticSerapicregime: Rawlins 1982Gp.265),the Sun's
greatersizehaving beena likely sparkto the proscribecheliocentristheresy

F3  From Eratosthenesl00 Earth-radiisolardistance(eq.12),we seethatthe Earth's
angularsemi-diameteasseerfrom the Sunwouldbe180 /100 =0 .573,while thesemi-
diameterof the Sun (seenfrom the samel00 Earth-radiidistance)was pretty accurately
estimatedz2 xC1)to be0 .25. Thereforetheimplicit solarsizes in Earth-wlumesis:

s= (0 :25=0 :573)* = 1=12 (16)

So Eratosthenewas pretendingthatthe Sunwas 12 timessmallerthanthe Earth? Such
cosmologydoubtlesslelighted andofferedjustifying comfortto) gov't-cateringgeocenrist
priests,whoseanti-progressie view of the universedominatedthe world by force for
millennia, until moderntimes. This discovery widensour basisfor appreciatinghowv
Eratostheneslimbedto academiceminencein PtolemaicAlexandria,promotinga cozy
universetrillions of times smallerthan that alreadyproposedby Aristarchosof Samos.
(Notez2 fn 33& xH1.)

G Eratosthenes'Earth

G1 TheNile Map's Earth-sizeis now con rmed by congruencdeqs.5-14)with Euse-
bios' numberssowe askhow well the map's underlyingCy (eqg.10)generatesheradius:

Cn=2 = 2560062 = 40700stades6 re a7
— nomatch.But thereverseprocessloescreatea matchto eq.10.Startingfrom eq.13:
2rg=2 40800stades= 256000stades= Cn (18)

Thiscontras{eq.1A/seq.18)xon rmsthexE3 nding, sothatwenow havedouble-gidence
thatEratostheneg'adiusgenertedhis circumfeenceCy, notthereverse.

G2  Whatisthesigni canceof thispriority? Simple: it kills thelegendthatEratosthenes
gotthesizeof the Earthby thefamousKleo Method(basedn measuringhedistancefrom
Alexandriato Aswan: xA4[a]), becaus¢hatmethods math(eq.7)producesircumfeence
By contrastthePharosMethod(xA4][c]) directlyyieldstheEarth'sradius eq.2.Thus,the
clearimplication of the radius' computationapriority is thatthe PharosMethod (not the
Kleo Method)wasthatactuallyusedby Eratosthenesr his sourceto nd the Earth'ssize.
(TheKleo Methods untenabilitywill beindependentlyzon rmed belov: xK2 & fn 7.)

H Inventing the “Experiment”

H1  As notedat Rawlins 1982N n.10, Eratosthenesvas possibly unsureof whether
the MediterranearSeas curvature matchedthe world's. If so then(ibid p.216)he may
have unwittingly basedhis 5000 stadesupposed-meridiafAlexandria-to-Asvan) & his

5 NoteSun-shrinkr EratosthenesSgylla-Charybdisharravs: bringingthe Sunnearenougho make
it smallerthanEarth,while puttingthe Moon not too closeto the Sun(therebyin ating z2 eq.45 )
but nottoo closeto the Earth,sincethatwould entailhugedaily lunarparallacticretrogrades.

(A contendedacrobiuspassagbasEratosthenesSun27timesEarths size: |.Kidd 1988p.454.Did
Macrobiusinvert theratio? If themathof xF3 usedsmallersolarsd (Heath1913p.312-314)perhaps
alsorounding to 3, thenthecomputedarth/Surradii-ratiocouldbe 3, the cubeof whichis 27.)
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M11  Two ohbviousquestionsow arise:

[a] Why didn't Ptolemyknow theoriginof Y = 34?

[b] What,then,is thetrueorigin of his choice(xM5) of Y = 34?

M12  Theanswersre:

[a] BecausasusualPtolemyplagiarized(fn 45) mathhe didn't understandhe origin of.
[b] Wegetaclueto theactualorigin whenwe substituteotherlatitudesL into theforegoing
equation: we nd thatY reachesa minimum very nearRhodos— andis considerably
highernearthe Tropicsor the Arctic. TheY for Thule(L = T = 63 ) is the sameas
for the Equator(L = 0 ), sincesubstitutingeitherof thesetwo L -valuesinto the general
equation(eq.8)reducest to:

Y = H cog1620C( R)] = 37 (10)

M13  Noting that the meanof our lasttwo resultsis (31 + 37)/2 = 34, we may now

commenceur solution-reconstructio(xkM14) of theinsightsof theactualdesigneof the

fan-mapPtolemyswiped.

M14  The1® thingthetrueoriginatorpresumablynoticedwasthat,in orderto arrive at

a meaningfulaveragedy -value,it madeno senseto use(as Ptolemyclaimsto: xM6) a

mid-ekumengarallel(Rhodos:xA2) — sincethesolutionsfor Y did notincreasdinearly

or even monotonicallyin the latitude-rangaunderconsideration.Instead,if we go south:

thevaluesfor theY thatareapt (i.e., producecorrectlongitudinalproportion: xM6) start
atyY 37 for Thule, dip to a minimum of about31 almostexactly at Rhodos,andthen

doubleright backup to 37 for the Equator Sothe obvious crudesolutionwasto average
31and37,yielding 34.

M15 Better: a meanY for all ekumendatitudesalso= 34. With or without eq.5

rounding. If we goonto atruly propersolutionanduseweightingsby area(sincetrapical

latitude-intenals containmore areathan non-tropical),we still nd thatmeanY = 34.

(Again: with orwithoutrounding.J? I.e.,theresultisa rm one,encouraginghehypothesis
thatwe have heresuccessfullyinducedthetrue origin of Ptolemys strut-length:Y = 34,

an origin of which he was (xM14) evidently unavare. Moreover, the resultis consistent
with (thoughit doesnot prove) ancientmathematicaimappers'competentattentionto

proportionalpreseration of areag(evenif butimperfectly),a consideratiorfor which no

evidencehaspreviously beenin hand®?

52 If we eliminatethe squtherriatitudes,we yet nd Y = 34, exceptfor the non-weightedaverage
with rounding,whereY = 331/3instead.
53 Seee.g.,B&J p.38.
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Letting S = thesouthlatitudeof anti-Mera, Ptolemyfurtherde nes
E =R+ S= 115+ 165=12= 1315=12 )

This establishesll the fan's dimensions® We next turn to the more puzzlingquestionof
how wide-operthefanwill be.

M5  TheopennessfthefanisimmediatelydetermiredwhenPtolemystate§GD 1.24.2)
thathewill chooseaverticalstrutY = 34 units,extendingfrom (thetop of therectangle
boundingthefan)to thepseudo-N.Pole, whichis thefan's radiatingcenter And then—
avery strangestepappears.

M6  SincePtolemyfollows Hipparchosand(GD 1.20.5)Marinosin takingthe Rhodos
latitude(36 ) or klima (14"1/2) ascanonicafor the mid-ekumenghe choose$GD 1.24.3)
the Rhodosparallel at latitude 36 N as the one along which he will (allegedly) adjust
longitudinaldistancegrecisely just sothat this parallel's curved length (west eastarc)
hasthecorrectproportion(4:5 co0s36 : GD 1.20.5& 24.3)tothefan'salready-determined
north! southradialdistance¢xM4).

M7  Thatstepis odd becausewhenhe earlier (xM5) establishedy = 34 units, this
rigidly x edthefan's opennessandthusthe proportionalongthe Rhodosparallel— i.e.,
thereis no fan-opennessexibility left, onceY is setat 34 units.

M8  Well, you maysupposePtolemymusthave chosenY = 34 with thisvery pointin
mind — this of coursehasto bethe precisevaluefor Y whichwill ensurgproperRhodos-
parallelproportionality But, no. He didn't, andit isn't. We cantell soby just doing the
math.

M9  If weletL bethelatitudeof Rhodosor ary otherplace thefollowing equationnds
thatvalueof Y whichwill guarante¢he desiredproportionalityatthegivenL's parallel:

16200cosL
Y =Hcos—————— 8
(R jLj) ®)
(L's sign-insensitiity in this equationis dueto Ptolemys kink-step: xM3.)
M10  But thetruth swiftly revealsitself whenwe substituteRhodos'L (36 ) into this
equation: we getY = 31 unit* (nearly 32 without Ptolemys eq.5 rounding)— not
34 units. ButY = 31 correspondso fan-spread 06 (notthe98 of xM1), since

F = Fan-Spread= 2arccogY=H) = 32400cosL=[ (R L)] 9)

soforL = 36 ,F = 3240@0s36 /79 = 106 .

50 A list for readyreferencelf we go up the mid-vertical of Fig.1,we nd:
O- isoflengthH = 52(asis - );

-0isof lengthT = 63(asis - );

- isoflengthR = 115(asis - );

- isoflengthS = 165/12(asis - );

- isoflengthE = 1315/12(asis - ).

We recallthat - is of lengthY. Notethat - is of lengthZ (xN3), asarethe sidesof the 2-1
rectangle: - & - ;alsoequaltoZ are: -, -, -, -.

51 This accountdor the non- tting & unintendedaggraation thatpoints &  lie abore the top
( - ) of therectanglein several moderndepictionsof the situation. (The discrepang haslong been
recognizedsee,e.g.,Wilberg & Grashof1838-1845.78.) The scravup is not by the draftersbut by
Ptolemywhodid notrealize(xM12) thatY = 34unitsis notfor theRhodogarallel(correspondingia
eg.9tothe106 fan-spreadisedby thenon- tting diagramgustcited)but wasdesignedisanaverage
t (xM14) to all ekumengarallelsL . Notethatfor L = 0 (Equator)or 63 (Thule),fan-spreadr
wouldbe90 byeq.9(Y = 37byeq.8). Theaverageof 106 & 90 is98 , which ts Y = 34 (the
averageof 31&37: xM13).
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Ck ultimatelyuponuseby anotherscholar(see e.g,xI1) of thevery methodhequestioned.
It is also possiblethat he knew where the basic measurementamefrom and himself
concoctedthe famous“experiment” as a useful illustration even thoughit was actually
foundeduponaroundingof Cy (eq.10),astitularly notedby Rawlins 1982N— andwhile
doing so found that a round distanceof 5000 stadeswould nearly dovetail rg with his
(defectie: Rawlins 1982Gn.19) gnomonobsenation of the solstitial Sun's culmination
zenithdistancey 12°1/2 (ibid n.20& Table3), theroundingof whichto 7 1/5= 360 /50
becamehe purportedbasisof his ultimately canonicalCk = 250000stade$.

H2 Whatevertheexactdescento C, theconclusiorhereis thatthefamousAlexandria-
Aswan “experiment”"wasa textbook-styleconstructhasediponthe real prior experiment,
which was enormouslysimpler physically— namely usingthe nearbyPharos. Thatis,
insteadof walking 5000 stadesor 500 nauticalmiles (nmi), the measuremwalked merely
(eq.4)c.200stadesor 20 nmi. His resultwashigh becausef atmosphericefraction.Had
heknown of (correctve) eq.3,hewould have found

R = rg=1:2 = 40800stades=1:2 = 34000stades (29)
closeto thetruth (xB6), 34400stades For nave eq.2,perfectdatawould've given (xB3)
r= 1:2 34400stades= 41300stades (20)

Thediscrepang with eq.13is merely1%, on the orderof naturallyoccurringvariationsin
eq.205 1.2 factor Sotheancientmysteryof Eratosthenesheasuremertiasa solution.

| Pharos' True Height: Was40800StadesSostratos Earth-Radius?

11 Wenext launchaspeculatie attemptat nding the Pharos'exacth. (Thefollowing
reconstructiorof precisev originatedsubsequertb xC's roughestimateof it.)

ThePharosvasa pioneering]iterally-superlatve civic-scienceproject. So: wasits height
h a proudworld-lighthouse-recordound numberof Greekfeet? (Greekfoot = 12°°/7
English.) We alreadyhave evidence(xC2) thath equalledabouta half-stade sowasthe
Lighthousedeliberatelyconstructedo be 300 Greekfeethigh, the ame exactly(vs eq.4s
roughly) 1/2 stadeabove seal&el, makingeq.2s denominatoequall stade?

h, = 1=2 stade thus (in stades): r = v? (22)

Soaryonecould nd theEarthsradiusr in stadesjustby pacingv in stadesandsquaring
it. Thebig metalring in Alexandrias SquareStoawasan equinox-detecto(Alm 3.1), so
couldthe sailorbeacorPharoshave doubledasa hugeEarth-measursciencesxperiment
(asthe Empire StateBuilding originally doubledas a dirigible-dock)? Wassucha neat
ideaplanned(c.270BC, the Museums apogee:z2 fn 33) by Pharos-bilder Sostratos
fellow scientistswho thusmay (xA2) have established = 40800stadegeq.24)before
Eratosthenes®urspeculationisn't discon rmedif 40800turnsoutto benearthesquareof
a3-digitintegralv: thereis only a25%a priori probabilitythatthe 1/2-stade-Pharos-height
theorywill meetthis condition. (If Eratosthenes'g hadequalledsay 406000r 407000r
40900stadespur eq.21speculatiorwould be eliminated.)But if werootrg, we nd

P 20800= 201:99 (22)

& Once the 5000 stadesbaselineled (eq.7)to Cx = 250000stades,it is possiblethat the
questionof parallaxwas raised. Parallax correctionfor an AlexandriaS.Solsticeculminating Sun
at 100 would share 1% off the zenith distanceand thus add 1% to the circumferenceyielding
¢.252500stader (roundinglow) 252000stadeg700stades/dgree)which offers analternatesxpla-
nation(vs xD3) for the origin of thatfamousvalue. If 7 12°1/2 wasnotroundedto 7 1/5,thenC =
(5000stadesB60 /7 12°1/2 = 249711stades Adding 1% yields 252208stades: 252000stades.
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l.e.,the 1/2-stade-high-Phardkeorysurvives. So, usingit, we'll computeout a determi-
nationof r ontheassumptiorthatEratosthenegneasuredxB5) seal@el Pharos-visibility
distancev was

v = 202stades (23)

(Not far from thecrudexC1 estimateusedin eq.4.)
12 Whenthesevaluesaresubstitutednto eq.2(or eq.21) theresultis:

re = v>=2h, = (202stadeg?=(2 1=2 stadeg = 40804stades= 40800stades (24)

which neatlymatchesratostheneg'adius(eq.13).

13 As anillustration of the accurag of thework behindEratosthenes’alue,we check
via eq.3,usingtherealEarth-radiudR = 34400stadef xB6, and(somevhatover-ideally
takingtheequations 1.2factorasexact) nd thataperfectPharosExperimenfor al/2-stade
Lighthousewould have measured = 203 stades Not only doesthis (comparedo eq.23)
evidencethe careof the Greekscientistavho performedthe necessaryneasurementgut
it alsoremindsusthat (becauser is squaredn egs.2&3)the relative errorin the ancient
experimentersresultantr is aboutdoublethat of v, sothattheir nding an Earth-radius
19%high (vs 20%high expectedshavs experimentakrrorof not 1% but roughlyhalf that.
NB: This pointis independenof the 1/2-stadd>harogheory andappliesalsoto the Sunset
Method(xA4[d]), whoseresultingCp (eqs.26&28)ik ewise dependsiponthesquareof the
crucialmeasurementlinverse-squaref time-intenal betweersunsets$n thatinstance See
Rawlins 1979.)In ary casesincethe 1.2factoris notrigidly precisetheproperconclusion
is thatthe two widely adoptedancientEarth-measuregratosthenegr g = 40800stades:
eg.13)andPoseidonios{Cp = 180000stades:eq.26),areso close(eq.28)to the values
expectedfrom the Pharosand Sunsetexperiments respectiely, that we canregard both
tiny discrepancieaswithin experimentahoise(xH2).

14 Sothematchedor bothfamousancientEarth-sizevaluesprovide asprecisea vali-
dationasonecouldreasonablyequire,for the sea-horizon-refractiotheoryof thevalues'
origins. They arethusa spectacularefutationof & reluke to the ubiquitousmoderncult
thathasmisledgenerationsf youngscholardnto acceptinghefantasythatancientscience
wasunempirical:seee.g.,z2 xxAl, A6, B3, & especiallythe pricelesggemat z2 fn 20.

J Playing-Accordion with the Stade

J1  Therehasbeenalongtraditionof attemptingto forceagreementf the Eratosthenes
andPoseidoniovalueswith eachotherandwith reality by arguingfor whatever stade-size
would make-E&P-right. But it is encouragindo reportthatthis sortof manipulationis no
longertakenseriouslyby mostspecialists(SuchscholarsasDicks, NeugebaueBerggren,
andJoneshave never fallenfor it.) Amusingdetailsof testimory-twisting (usedto carry
out suchprogrammesareexposedat Ravlins 1982NApp.B andRawlins 1996Cfn 47.

J2  EgQs.24-28 matchegut not only the credibility of stade-juggling-foiEratosthenes
but eventhevery needfor it. (Seez3 fn 13.) We next adducendependensupportfor this
conclusion.

J3  Lackof seriousinstability in the Hellenisticstadeis alsodetectabldrom Ptolemys
geographicakvolution. In the 18" century PascalGossellin1790notedthat the macro-
geographicalongitude errors of Ptolemys Gearaphy (GD) shaved exaggerationsof
30%-40%.Ranlins 1985Gp.264usedeast-squaresnalyseso nd themeanexaggeration
(factorl.36 0.04)andexplainedthis astheresultof switchingEarth-sizes.

J4  IntheAlmajestPtolemywasunderHipparchosin uence, sohepresumablydopted
his C which was (Strabo2.5.34) EratosthenesCg (xD3). When Ptolemyswitched(z3
fn 13 & xL3) to Cp (eq.26)for his later GD, he obviously usedtravellers' east-west
distance-estimatenorethanastronomicallybasedongitudesandthus(in orderto switch
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M Ptolemy's 1%t Planar World-Map Projection

From Where-in-the-Wrld Arrived That 34-Unit Vertical Strut from Its
Top (e) to Its “North Pole” (h)? AncientAveraging. And Weights?
M1  InGD 1.24,Ptolemytwice attemptgo designaplanarportrayalof abroadspherical
geographicabggment, representinghe knowvn world — the ekumene— caovering 180
of longitudefrom the Blest Isles (0 longitude)to easternmos€China-Metnam (180 E.
longitude}® and79 5/12(GD 1.10.1)of latitudefrom Thule[Shetland¢Mainland)](63 N.
latitude)to anti-Mercé (16 5/12S.latitude,aklima asfar southof the EquatorasMerog is
northof the Equator).lt is the 1% of his two projections(GD 1.24.1-9whichwill concern
us,sinceit involvesa hitherto-unsoled mystery This projection(pageopposite:Figurel)
is a fan, openedslightly morethana right angle: ¢.98 (xN11). Thus,all north-latitude
ekumeneemi-circlesarerepresentetty 98 arcs. (Versusfn 51.) Thefanis fairly neatly
placedwithin arectangleabouttwice (fn 55) aswide ashigh, aswe seefrom Fig.1,where
thefour cornersof therectangleare(clockwisefrom upperleft) points , , ,

M2  For the 1% Projections corversionof the spherical-sementekumendo planarity
thedegree-distanc& = 63 from Equatorto Thuleismade(xM4) intoT = 63linearunits;
likewisefor theS = 16 5/12from Equatorto anti-Mera, etc. In Fig.1, representationsf
severallatitude-semi-circlearedepictedasPtolemys sourceintended(fn 54):

the Thulesemi-circle(latitude63 N) = -o- ;

theRhodos(xM6) semi- C|rcle(lat|tude36 N)y= - -;

thesemiEquatoflatitude0 )= - -

theanti-Merdé semi- C|rcle(lat|tude16 5/12S)= - -

(RepeatinggM1: thougheacharcin Fig.1lis only c.98 , |t representd80 of longitudein
the Ptolemyworld-projection.)

M3  Beyond the Equator insteadof continuingto extend the radiating meridiansof
his fan-projection, Ptolemy decidesto bend all meridiansinward — resultingin the
oddly-shapeddark-boundedkumenef Fig.1. This kink-stepenablesPtolemyto force
(GD 1.24.7)thelengthof theanti-Merce parallel(southof the Equator:latitude 16 5/12)
to beexactly®® aslong asits northernequivalent,the Mercé parallel(latitude+ 16 5/12).
M4  PtolemySsangula$ linearduality hereis effectedby two roughexpedients:

[a] De ning the fan's units by forcing the distanceT from Equatorto Thule circle —
63 dggreesof latitude— to be 63 unitsof space

(T = 63is hencefortthotha distanceandanangle-in-dgrees.)

[b] Making the distanceH , from the Thule circle to the fan's pseudo-N.Pol¢point in

Fig.1) proportionalto cos63 — i.e.,equalto cos63 in unitsof R, thefan's radiusfrom
“N.Pole” (point ) to Equator Simply put:

H _

®= cos 63 (4)

TheseconditionsproduceT = R H = R RcosT = R(1 cosT). Thus:

_ T _ 63  11maa- .
R= o = T oogeg - 11538111 115 (5)

(The roundingis Ptolemys.) Which producesthe radiusH of the Thule latitude-circle
(centerechtthepseudo-N.Pole):

H=R T=115 63=52 (6)

48 ptolemyrightly scaled-dan (xL3) Marinos' easterrlimit from ¢.225 (15" = 5/8 of circle) to
180 (12" = 1/2of circle); southerdimit, from c.24 (Tropicof Capricorn)to 16 5/12(anti-Merd).

“° This length- delity (perfectlyre ected in our Fig.1 — and creatingthe absolutemagnitudein
eg.8)rendersall othersoutherrparallelsof the GD ekumeneirtually equivalent(in length,thoughnot
radius)to their northerncounterparts.
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Figurel: Ptolemys 1% projection. Ekumenelemarcatethy darkbound. Proceedingouth,
we successiely encountearcsrepresentinghe ekumengortionsof six latitudinalcircles:
Thule= -o- ,Rhodoss - - ,N.Tropic,Mercg,Equator= - - ,anti-Mer@= - - .
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his great-circlescalefrom 700 stades/dgreeto 500 stades/dgree)hadto stretchdegree-
longitude-diferencedetweertities. SotheAlmajestongitude-dgreedistancdrom Rome
to Babylonwasincreasedy over 30%(z3 fn 13), nearlytheratio of the prime Earth-sizes,
plain evidencethatthe stadewasa constanin the midstof geographicairansformation.

K How Atmospheric Refraction Fruitfully Explains
BOTH Standard Ancient Earth-Size Estimates' PreciseErr ors

K1  AsnotedatxA4 & xB4, atmosphericefractionmakesthexA4[d] SunseMethodof
Earth-measur@Rawlins 1979)givearesultiow byfactor5/6. Sincetheactuakircumference
of the Earthis virtually by de nition 21600nauticalmiles(anmiis now de ned asexactly
1852m,nearlyidenticalto 1° of great-circlemeasuren the Earth's globe),thengiventhat
astade(185m)is almostexactly 1/10of a nmi, we know the Earth's real circumferences:

Co = 216000stades (25)

(600 stades/dgree). The Poseidonios/alue (Strabo2.2.2) of the Earth's circumference
(which couldappearonly afterthe 2nd centuryBC adwentof sphtrig: Rawlins 1979)was

Cp = 180000stades (26)

(500 stades/dgree), which agreesexactly with the xA4[d]-predicted SunsetMethod's
17%error;andwe havedoublyfound(eqgs.10&18Eratosthene€mpiricalcircumference

Cn = 256000stades 27)

(711.11stades/dgree),the + 19% error of which is almostperfectly consistentith the
xA4[c]-predictedPharosMethods + 20%error.

K2  WhiletheKleo Method(eq.7)shouldeadto anearlycorrectcircumference-estimate
(for themethodS nearzenithsolaraltitudesyefractionwouldbetrivial), thetwo actualstan-
dardancientvaluesfor the Earth's circumferencere6/5 highand5/6 low, thuseliminating
theKleo Methodright off thetop— which backsup’ ourearliereliminationof it througha
differentapproach{xG2). Whenwe checkratiosof theoryandtestimory, we nd virtually
exact hits on the horizonal-light-rayatmospheric-refractiohypothesis'6/5 factor, for the
source®f bothattestedstandardC:

Cn=Co = 256006-216000= 5:93-5 Co=Cp = 216006-180000= 6:00=5 (28)

which shavs how dramaticallysuccessfuthe refractiontheory hasproverf — anideal
exampleof afruitful theory it usegshesamemechanisnghorizontalatmosphericefraction)
andthe samestade(standardl85m)to nearperfectlyexplain both of the only two widely
adoptedancientEarth-sizeestimates(NB: Rawlins 1996Cfn 47.) Oddly, thespatattending
ancients’hugeshift from Cg to Cp is only vaguelyattested:Strabol.4.1(& 1.3.117?).

7 Otherdif culties in arguing for the Kleo Methods reality: Sincethe Nile is far from straight,
how would onereliably measurehelengthof a path(really c.10%lessthan500nmi) which couldnot
have beendirectwithout highly arduousanddangerousravel over desert?Also, Eratostheneplaced
(Kleomedesl.10) Aswan due southof Alexandria(seealsoRawlins 1982N),thoughtravel straight
from Alexandriato Aswanwould haveto beknowingly steere®0 eastof southto hit Aswan. Finally,
thereis thefactthatif the Kleo Methodwereactuallycarriedout (acrossawful Egyptianterrain)over
anorth-souttstraightline, it would getanaccurateesult. (More than1000 laterthe experimentwas
actuallydone[elsevhere],andtheresultwasindeedaccurate.)

8 For thosewho cannotimmediatelyseewhy thetwo methodsyield suchdifferentresults(oneover
40% higherthanthe other!): seeDIO 2.3 z8 xA, whereextremeexampleseasilyillustratewhy one
methodeadsto atoo-highresultandtheotherto atoo-low result. (The MountainMethodis examined
thereinsteadof the PharosMethod,but the atmosphers'effect on eachis similar for low mt-height.)
Thatis, if Earthssealeel atmosphere-densigradientverehighenoughhorizontalPharos-light-rays'
cunaturecouldbethe sameasEarths, so (for null extinction) the Pharoswould be visible no matter
how far away onerecededandthis in nite v would (by eq.2)make computedr = 1 : a at Earth.
For the samedenseatmospherethe SunseMethodwouldyieldr = 0 (DIO loc cit).
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K3  Butgiventhe cascadef startlingnen matchesabore [& at this pages end], little
doubtcanremainthattheunattestedPharo® SunseMethodsunderlaytheonly 2 standard
ancientarth-sizesCg & Cp, resp.Whichtellsuswhathasoftenbeershavnin thesepages
(seee.g.,fn 9, 22 fn 38, z3 xA3): muchof high ancientsciencehasbeenlost& sois only
recoverable by reconstructiona nding unsurprisingo mostof us,yetwhich nonetheless
eludesinduction-challenge@hauvinistsvho wheneer convenientwill (DIO 11.1p.3&
z2 fn 7) pretendthatthey cannotaccepiarything without extanttextual explanation.

K4  Butevenmoreimportantthansuchdetailsis theimplicit generamessageontained
in theforegoing precisevindicationof the atmospheritheorythatcoherentlyexplainsthe
2 ancientEarth-measuresthe fact that both agreewith the theoryto onepercent(xI3 &
eq.28)overturng the long-persistentielusion(xl4; z2 xA1, fnn 20&31) that the Greeks
weremeretheoristswith little interestin or capacityfor empiricalscience.DIO hasbeen
contendingotherwisesinceits 1991 inception,arguing that this “blanket libel of ancient
scientists”(DIO 1.1 z1 fn 24) is false— andobviously so,to thosepossessing genuine
acquaintancevith the way scientistghink andwork. We hopethatthe presenipaperwill
helpdiffuseamoreappreciatie view of thepriorities,ingenuity andperfectionisnof those
ancientGreekpioneersavho laid the baserock-bginningsof high-precisiorscience.
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InductionQuak e AfterShock

This paperwas 1% postedand refereesalertedon 2008/3/12. But on 2008/3/15 DR
happenedpontheobscuresoleextantancienestimatef thePharosheighth: 306fathoms
(Steph.ByZ735a[1825ed. 3:1251]; Strabo[H.Jones]8:24n),taller thanary building ever.
UnlessGreekfeetweremeant. If so, h is within 2% of our eq.21,andv = 204 stades.
But it's suggestie that 306 & 40800are bothunroundpy factor1.02. Did a later scholar
try estimatingh by puttingrg = (252000stades)/2 = 40000stadegNeugebauefl975
p.654)andv = 202stadegeq.23)into eq.2to nd h = 0.51stades 306ft? Regardless,
afteryearsof exaggerationsywe now have doubleevidencefor a conserative estimate:

Pharosame'sheighth, = 93m 1m

9 Suchachieementsaseclipse-gcle determinatior(z2 xF9) of all threeof the Greeklunarperiods
(to aprecisionof onepartin ordmagatleasta million) might've triggeredparallelenlightenment.

Ptolemy's GEOGRAPHY 2008 March DIO 14 z3 49

L Brief Comments& Hypotheseson Several Subjects

L1  PartsoftheGD shav familiarity with theEuphrateRiverbyname.(E.g.,GD 1.12.5,
5.20.1-3&6.) So: why doesGD 5.20.6referto Babylonasmerelybeing“on theriver that
goesthroughBabylonia™? This appeardo be just an unconsideredjuick-info-transplant
from anuncitedsource— andyet another(seexD3, etc) hint of patch-vorkery.

L2  B&Jp.44notesthatfrom GD 5.130n,the mosttrustworthy ms(X) bearsno coordi-
natedata.Sincethe datalessandswereacquiredate (after100BC) if atall by theRoman
Empire,onemight wonderif this oddity re ects dependencef the GD's data(up to that
point) uponearly Greco-Romatlists, maps,or globes.Perhap®f Hipparchos'epoch.

L3  Marinos' ekumenavasoverbroad:a 225 -wide known-world, 5/8 of awrap. This
wasjustly revisedat GD 1.12-14to a smallerandmuchmoreaccuratehalf-wrapbreadth
of 180 (seefn 480or GD 1.14.10) thoughB&J n.53(p.76)rightly notetheover-roundness
here:Ptolemyaimedto get180 — “by hookor by crook”.

Had Marinos-Ptolemynot implicitly trusted(z1 xJ4; Rawlins 1985G n.14) E-W stade-
measuresver eclipse-measuresf longitude(contrapriority promo-announcedtGD 1.4)
and thus alteredall degree-longitudesy a constantEarth-size-shiffactor (fnn 13&25;
Rawlins 1985Gp.264)whenswitchingfrom 700stades/dgree(xL6) to 500stades/dgree,
thenthe known-world's GD breadthin degreeswould have beenquite closeto the truth
— aswasPtolemys breadthin distanceerrormerelyordmagl0% high): 90000stades=
9000nmi from Blestlsles-WEuropeto Java-E.China-Veetnam.

L4  Thus,strangely(sincelatitudesweremucheasierfor the ancientso measurexccu-
rately: xD6), the Ptolemyekumené€Fig.1) longitudinal stades-distance-agssis not less
trustworthythan his latitudinal stades-distance-agss

L5 Wemetasimilarsurpriseearlierin nding (xD6 [2]) original longitudeerrornoise
notworsethanthatin latitude. Theupshotof both ndings is animportantbroadinsight:
themeritsof the GD aremoregeographicathanastrographical.

L6  Somescholarsaver that an ambiguousdiscussionat Strabo2.1.34-35shaws that
Hipparchosknew Babylons truelatitude,32 1/2. But theargumentis vitiated by the high
sensitvity of its key triangles'north-souttsidesto slightuncertaintie®f ordmaglOOstades
in othersides.Con rmatorily lethal: Strabosvery next paragrapHibid 2.1.36)unambigu-
ously unsensitiely reportsthat HipparchosplacedBabylon over 2500 stadesnorth of
Pelusium(D150),whichwaswell-known (in reality[31 01°N] & atGD4.5.11[31 1/4])to
benearthesame31 parallelasAlexandria(GD 4.5.9). (Oppositesidesof the Nile Delta:
Alexandria-Canopusn the west, Pelusiumon the east. Contiguousentriesin GD 8.15:
items10&11=D149&150,respectiely.) At Hipparchos700/1 scale(Straba2.5.34) this
putsBabylon(D256) rathernorthof 31 1/4 + 2500stades/(70Gtades/1) = 34 5/6-plus
— i.e.,at35 N, just the grosslyerroneousvaluewe nd at GD 5.20.6and (effectively)
at GD8.20.27(fn 16) andon all otherextant ancientGreekimportant-Citylists*® More
germaineto the presentnvestigation:this nding leavesstill-uncontradictedur proposal
(Rawlins 1985Gp.261)thatHipparchosvas(fn 10)theultimatesourceof thecorruptstate
of the GD's network's key latitudes?’

46 A considerationvhichalonecouldseneto guttheentirelong-orthodoXNeugebauegroupfantasy
(xD4) that high or evenlow Greekmath-astronomyvasderived from Babylon. Note thatthe same
Strabopassagehaws that Eratosthenedatitudefor BabylonwasaserroneoussHipparchos'but in
theotherdirection.l.e.,theentireGreektraditionhadno accuratédeaof whereBabylonwas,despite
by-thenlong-standingontactghathadtransmittedge.g.,invaluableBabylonianeclipserecords.

47 1t hasbeenremarledthatthe Strabo2.5.34intro to his discussiorof Hipparchosklimataappears
to statethatHipparchosvascomputingcelestiaphenomenavery 700stadegi.e., every degree)north
of the Equator But sincethelengthyklimata dataimmediatelyfollowing areinsteadalmostentirely
spacedht quarterhour andhalf-hourintenals, DR presumeshatthe original (of the materialStrabo
wasdigesting)saidthatHipparchoswas providing latitudes(for eachklima) in stadesaccordingto a
scaleof 700stades/dgree,a key attestatiorthatHipparchoshadadoptedEratosthenesscale.
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K8  GD 7.3.3refersto Kattigara(which hasa 1% syllablelike Cathays) asa Chinese
harbor nearwalledcitiesandmountains.Soit is on the Asianmainland.

[Note: Therestof this explicitly speculatie reconstructiorwasnontrivially re-analyse&
revisedin 2009. SeeDIO 5 fn 68 for numerousSE Asia site-identi cations.]
Ourinterpretatiorof GD 1.13.9(B&J p.75): Marinosis sayingthatanancientseavoyage
from Malay's Sabara-&malaregion (Phulet, Malay) to the GoldenPeninsula(Sumatras
NW tip) is roughly 200 mi, which is aboutright. (Marinos' sailing direction [c.SE] is
ignoredhere,sincebasedon his distortedmap.) GD 1.14saystherestof thetrip to Zabai
(Singaporejakes20”. GoingaroundSumatrginsteacf sailingbetweerMalay&Sumatra)
would requirec.20". (Speec:.100mi/day:alreadyestablishedtB&J p.76via GD 1.14.4:
Aromatato Prason. Made more exact by checkingPhulet-to-Singapore.)The original
reportis dueto “Alexandros”(geographerexplorer?admiral?) who saysthe trip from
Zabai acrossto Kattigara (Saigon)takes merely “some days” (GD 1.14.1-3),roughly
consistentvith thec.6" it would've takenatthe previous speed.

K9  TheGD'ssupposedirectionto Kattigara(left [east]of south)is obviously confused.
| suspecthattheancienttausevasa commonland-lubbemisinterpretation:southwind”
(which meanswind from the south)was taken as towards the south— thus, the report
of going somavhat eastof a “south wind” (GD 1.14.1; B&J p.75) was mis-talerf® (at
GD 1.14.6)to meansailingwith awind blowing southvard. (Compareo B&J p.76.)

K10 Kattigara(D356)wasprobablyaboutwhereresidegheharborlong calledSaigon.
(Re-namedHo Chi Minh City. For now.) Thereal Saigons latitudeis just northof 10 N,
sothe GD is off by ¢.2 , whichis aboutasbig anerrorasonewill nd causedxD5) in
this region by computinglatitudes(eq.1)from 1"/4-intenal klimata. Whoever originally
cubby-holedSaigonsofoundthatits L didn't fall exactlyonaklima: thenearessuchklima
forrounded. = 10 wouldin aregionroundingto1 /4 putL at8 1/2. This,in microcosm,
is the secretof why the GD's meanlatitude error is so poor: ordmagl (xD5), despite
contemporanastronomersachiszementof knowing their latitudesordmagl00timesmore
accurately (Seecitations: Rawlins 1982G,Rawlins 1982C,Rawlins 1985G.)

K11 For the four above-cited SE Asia cities with klima-aficted latitudes,our tenta-
tive identi cations follow. Barely-inlandAspithra(D354,L: 16 1/4) = ThailandGulf's
Chanthabhri (realL: 12 .7). moredeeplyinland Thinai (D355,L: 13 ) = Cambodias
PhnomPenh(realL: 11 .6). Kattigara(D356,L: 8 1/2) = Saigon(realL: 10 :8). Zabai
(D348,L: 4 3/4)=SingapordreallL: 1 :3). TheGD'sfailureto noticeprominentHainan
Island (which nearlyblocks off the eastside of the broad Tonkin Gulf) suggestghatthe
reportMarinosuseddid not extend beyond Saigon(which is in fact the farthestpoint of
Alexandros'narratve), so Alexandros& thusthe GD never reachedHanoior HongKong.

4 Would linguistic problems(in the babelof antiquity) have contritutedto theseerrors?(Marinos
likely wrotein Greek;otherwise Ptolemycould not have usedhim for a whole book.) For Ptolemy
it probablywouldnt have beenthe 15t time. He appeargo have sloppily misordered(GD 1.4.2)
simple, well-knowvn dataregardingthe famouslunar eclipsethat occurredshortly beforethe Bat-
tle of Arbela (D261 [modernlrbil, lately a north Iraq hot-spot])also seenat Carthage(D131), by
(www.dioi.omg/cot.htm#xptx)scraving-up Latin text of (or like) Pliny's accuratedescriptionof that

330/9/20event, therebyattachingArbela’s eclipse-timeto Carthage! Despitelunar eclipseafter
lunareclipseoccurringin Ptolemys lifetime (threerecordedat Alexandriain under3Y at Aimajest4.6:
133-136AD), this antiquerecordwashis sole example(!) of how to determindongitudeastronom-
ically. (Seefn 25.) Furthersuggestiorof patch-vorkery (alsoxL1): the Ptolemyaccountof these
eclipsess in grossdisagreementvith notjust thereal sky but just as grosslywith his ownluni-solar
tables Seesimilar situationsfor Polarisat fn 31 andfor Venusat Rawlins 2002V xB3 (p.74). And
his solarfakesalsoshav the samepropensityto swift-simple,not-even-talular fraud andplagiarism.
(Anyoneresearching’tolemyshouldkeepeverin mindthathewasshamelesslgapableof every brand
of deceit.Seege.g.,fn 8; alsoThurstonl998z1 2[p.14].) Thiseclipsewassofamoughatonewould
supposét waswidely-written-of. Thus,it is doublyweird thatPtolemycouldmake suchanerror The
suggestiorhereis that,asanastrologeffor a Serapicemple,hewasisolatedfrom real scientists.(As
perhapdipparchoshadalsobeen:xB1.)
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z2 Avristar chosUnbound: Ancient Vision

The Hellenistic Heliocentrists' ColossalUniverse-Scale
Historians' Colossallnversionof Great& Phony Ancients
History-of-Astr onomy and the Moon in Retrograde!

| amrestlessl amathirstfor faravay things.
My soulgoesoutin alongingto touchtheskirt of the dim distance.
O GreatBeyond, O thekeencall of thy ute!
| forget, | everforget, thatl have nowingsto y ,! thatl amboundin this spotevermore?

Summary

Genuineancientastronomersnaderepeateduse of the fact that the humaneye's
vision-discernmenltimit is ordmag1/100000f a radian. Use of this key empirical gure
is connectablgxF9) to all 3 of the hugeastronomicakcalesattributedto the schoolof
Aristarchosof Samosthe 1stcertainpublic heliocentrisvisionary Evidencealsosuggests
Poseidoniossympathywith (andenhancementf) this samevastheliocentricworldview
(xF2),which entaileda universeatrillion timeslargerthanthe geocentrists®

A  Mufa Vision

Al  Today it' swidely supposethattheastronomyof Aristarchosof Samo$ (c.280BC)
was mostly theoretical;i.e., he is viewed within the constraintsestablishedby the ab-
ulously logical reasoningpf modernhistory-of-astronomyhist.astronjon Greekscience.
Forexample Neugebauet975(pp.643)presumeshatall thework attributedto Aristarchos
has"little to do with practicalastronomy”. The famous‘AristarchosExperiment”’based
its ratio of the distancesf the Sun&Moon uponthe half-Moon's occurring3 sunward

! Likewise, the historian of things ancienthasno temporalwings to y into the past. He can
experiencebygonetimesonly in hisimagination.Risingfrom anevidentialground,he soarsabove it
only by the strengthof his inductie skills.

2Fromthe Indian poetR.Tagore. This particularpoeminspiredViennese&omposeilexandervon
Zemlinsky to his mostdramaticmusicalsuccessthe rst songof his 1923Lyric SymphonyOp.18.
It shouldbe statedexplicitly that DR sharesoneof the mysticismof eitherartist. And | notethat
Dionysiosthe Rengjade(c.300BC), for whom | sugges{DIO 1.1 z1 fn 23) Aristarchosnamedthe
369'1/4 Dionysios calendar basedhis philosophyultimately upon hedonism. (Another part of the
sameTagorepoemcontainsthe famousphrase;'strangerin a strangdand”, now perhapsestknovn
asanR.Heinleinsci title. Thephraseds notoriginalwith eitherTagoreor Heinlein. It is from Exodus
2.22& 18.3.1t alsoappearsn Twain's 1870satire,"Goldsmith's FriendAbroadAgain”.)

3 [Note added2011.: Trillion-factor basedon cubingresultof fn 72's concludingordmag-rounded
calculation. (Without rounding: saidfactorwill be anordmagless.)] Rawlins 1985K proposeghat
the highly accuratevenus& Mars meanmotion tables(majorimprovementsto Aristarchos'tables),
underlyingthe Almajest9.3 tablesof those2 planets wereoriginally designedor epochKleopatral
(' 51/9/5). Chronologically this is consistentvith Poseidoniobeingamongthe promulgatorof the
original tables whetheror notbasecdbn his own work.

4Unlike mostwriterson ancientscience] usethe Greekending“os” (insteadof the Romanending
“us”) for Hellenistidndividuds' names.(E.qg.,Hipparchosnsteadf Hipparchus. Of courseptherDIO
authorsarefreeto spellasthey wishin theirown articles.) Theparticularsituationthatcausedneto do
thiswasthequestion:if scholarsaresocasuabboutendingghatthey unblinkinglyreferto “Aristarchus
of Samos” then: is it equallyOK to use“Aristarchosof Samus”?(Given Aristarchos'revolutionary
contritutions,we notein passinghat Samoswashistorically notoriousfor rebelliousness.)
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of quadraturdeq.4 below); but hist.astron-doiNeugebauet 975 (pp.642-643quotedby
VanHelden1985pp.6&167n.8) claims thatthis is “a purely ctitious number” (part of
a“purely mathematicaéxercise”),andthatthe dataof a supposedone extant Aristarchos
ms, “On Sizes& Distances™— which DR ascribegto an otherwiseunknavn soon-after
indoor mathematicapedantpseudo-Aristarchos- “are nothingbut arithmeticallycorve-
nientparameter$xC3], choserwithout consideratiorfor obserationalfactswhich would
inevitably leadto unhandynumericaldetails! (Onemightaswell straight-outcall Aristar-
chosan idiot. Suchponti cations by the ever-intolerantly arrogantNeugebauecult —
formerly known here as the Muf a — themseles ignore the crucial signi cance of a
glaringly “unhandydetail”, the demonstrabléalsity of the longtimeattribution to Aristar-
chosof pseudo-Aristarchogjrosslyoverblovn unempirical2 solardiameter It is nota
JHA-scornednodernnovitiate, but no otherthantheimmortal Archimedeswho saysjand
seeadditionalcon rmation at fn 33] thatthe real Aristarchosgot-it-right? xC1 item[a].)
Similarly, on 1984/6/28,0.Gingerichastonisheda small Zurich gathering(including van
der Waerdenmyself, my wife Barbaraandothers),by supposingaloudthat Aristarchos'
heliocentricitywasnotreally afull- edged theory: perhape'd merelybroachedheidea
onedaywhile chattingwith anotherscientist.

A2  SeeOG'ssimilar 1996/8remarks(12 afterthe Zirich meeting)at Gingerich1996
— projectinghis own bizarreAristarchos-demotinéantasy ontoHugh Thurstonwhohas
informedme,in furtherastonishmen(plusDIO 6 z3xH1) attheJHA'sold habitof careless
mentalism(Rawlins 1991WxxB1&B2, DIO 2.1 ddag3 xC9),thatthatthisis naturallyjust
Gingerichs imaginationatwork. Art Levine's satirecomesto life yetagainin the unique
JHAI® Whatfollowswill suggesthattheseNeugebaueMuf a appraisalsreascorrect&
perceptie asever. (Seealsofn 70.)

A3 But | mustcall a brief interludeat this point, in orderthatthe reademot missthe
weird inversiongoing on herein xxA1&A2, the Neugebaueoverall-ancient-astronomy-
conceptiors penersity-pinnacle: rebel&heliocentrist-pioneerAristarchos was a non-
observingfabricator, while go-along-geocentrist&data-fa® Ptolemywas antiquity's

5 IndoorNeugebauel975p.642astonishinglyclaimsthat “one would be lucky to determinethe
night on which dichotomyfalls”. Contrathis (& fn 19), sharpeyescandiscernlunar non-halfness
wheneer > Aristarchos'3 , asDR & K.Pickeringhave 15-handveri ed outdoors100sof times.

5 DR deliberatelychooseghe very phraseébannedrom the JHA by Lord Hoskin & O.Gingerich,
whosepolitical circleis dedicatedo handingout AAS medalgo thosewho got-it-wrongon Ptolemys
fraudulence.(Seethe typically entertainingJHA editorial statementited hereatfn 17 & fn 64 [and
speciallyplacedon-lineby DIO atwww.dioi.om/fff.htm#hgss].And noteits debtsto O.Neugebaues:
0.Gingerich:fn 20.) Evans1992p.68still takesthe pseudo-A2 solardiameterbungleso seriously
thatthis authorof Oxford Univ Press'History and Practice of AncientAstonomydraws overcertain
— notto mentionindefensible— conclusionsboutthe evolution of ancientastronomyduringits two
mostproductie centuries. (The usualfor cultistswho think greatancientastronomyonly o wered
with thefaker Ptolemy) Seealsofn 16.

" If heliocentricityaloneis held not to prove that Aristarchoshada planetarytheory we may ask
what Plutarchmeantby (Heath1913p.304)heliocentricity“saving the phenomena”?If we merely
considerEarth& Sun,heliocentricitycauseso simpli cation of theory— but (xA5) the elimination
of epig/clesdoesaccomplistthis. For years,suchanobviouspointwasimplicitly understoody able
historians.But, with modernpol-archonsadwent,acceptancef (or merelygrasping)venelementary
ideashascometo requireawvesomementalstruggle.

8SeeDIO 6z3fn 11,whichrelaysLevine's spoofof hisown WashMonthlis penchantor projection,
chucklingthatfellow writers readingWM accountof their output” nd themseles espousingdeas
they've never even heardof, muchlessagreewith.”

° Ptolemys fraudulenttendencieslid not endat merefabricationof data. He hadalsoa proclivity
for suppressin@ll mentionof inconvenientfacts. E.g., when he pretended Almajest3.1) that the
solsticesof Aristarchos& Hipparchoswereconsistentvith the HipparchosPH solartheory(Rawlins
1991WxK10) adoptedfor the Almajest he suppressedDIO 1.1 z6 xA5) the time of eachof these
2 solsticesand no other, of the scoreof equinox-solstic&lataprovided thereabouts— therebyhiding
the fact thateachdisagreedvith saidtheory (Eachby the sameamount: minus19/4.) Likewise, to
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K Landlubber Ho! Wrapped China Negatesthe Paci ¢

K1 It is well-known that the farthest-eastegion of the GD, China, portraysa non-
existentcontinuougoughly-north-to-soutleoast(blockingary routeto the Paci cz beyond
the SouthChinaSea nearlongitude180 (12") eastof the BlestlIslesor 120 (8") eastof
Alexandria, stretchingfrom nearthe Tropic of Cancer all the way southto Kattigaraat
8 1/2 S. latitude— effectively wrappingChinaaroundthe Indian Oceans easterroutlet.
Latitude-longitudecoordsfor 18 Chinasitesarefoundin GD 7.3 (Renoul925pp.62-65).
K2  But, accordingto thepreviously-broachec&D1 theory all of this geographyhinges
uponthe underlyinggrid-network: GD 8 and-orits kin. If we look atthe GD 8.27.11-14
Chinadatawe nd thatthesituationof all Chinahingesuponjust3 cities' hourdata(longest
day& longitudeeastof Alexandria,accordingto Diller 19845 XZ mss): Aspithra[D354]
(13'1/8, 72/3), Thinai [D355] (12'5/8, 8"), Kattigara[D356] (12'1/2, 7"3/4). Anything
wrongwith GD's Chinais wrongin thistrio.

K3  For Thinai (D355), GD 7.3.65 latitude (3 S) jars with GD 8.27.125 longest-day
12"3/4 north,which would be correctfor aboutlatitude12 1/2N.

K4  Fortunately Vat 12915 ImportantCities (fn 17) lists the same3 cities (only) for
China. (Honigmann1929p.206: cities #443-#445;no Chinalistingsin Leid.LXXVIII.)
And onThinai, it providescon rmation of GD 8 (notGD 7), listing Thinaiat13 N. Which
suggestshatthe3 S of GD 7 is eithera scribalerror (missingthe iota for ten) or perhaps
is differential: 3 southof Aspithra(16 1/4N). Eitherway, it seemghat13 N is correct,
aslistedby Vat 1291%* (S&G 2:734for ThinaihasGD 7.3.6513 latitude.)

K5  Finally, we obsere thatKattigaras latitudein degreess the samein bothVat1291
andGD 7.3.3— hut in theformerit is north latitude (which makesway moresenseor a
Chinesecity), correctlycontradictingtheimpossiblesouthernatitudeof bothGD 7.3.3&
GD 8.27.14.The mattergetseven moreinterestingwhenwe checkour correctedposition
for Kattigara: 177 W (of the BlestIsles)& 8 1/2 N — thatis preciselythe GD 7.3.2
positionof RhabanaTherefore(not for the 1! time: xH5), the GD may have usedtwo (or
more)namedor thesameplace.

K6  Thus,whenwe examinetheunderlying-gridtrio for China,thetwo negative (south-
ern) latitudesboth appearso shaky thatwe candispensewith all negative signsfor China
— which eliminatesthe above-citedfantastid\-S coastal-bato the Paci c.

K7  Thereis a disturbingpatternto the GD 7 latitudesof the only four citiesin the
SoutheasAsiaregionwhicharelistedin GD 8 (in orderN-to-S):Aspithra, Thinai,Kattigara,
Zabai. Thesecities' GD 7.2-3latitudesare,resp,aboutequalto: 16 1/4,13 ,8 1/2,4 3/4
— which are suspiciouslyclose (thoughnot exactly equal)to what one would compute
indoorsvia sphtrig (eq.1)from aquarterhourintenal klimatatable: Aspithra(D354)13",
Thinai (D355)12"3/4, Kattigara(D356) 12'1/2, Zabai(D348) 12'1/4. (And, indeed these
arethe valuesDiller foundin GD 8's UNK mss-tradition.) This looks even shier when
onerecalls(abore) thatthesearethe only four SE Asia cities eastof the GoldenPeninsula
whicharelistedin GD 8, whereonly longest-daygthestuff of klimata-tablespareprovided
for N-S position. (Eventheprecisel 3'1/8 variantdiscussedh fn 44 for Aspithra,perfectly
matchedvhatmay[iden] have beenmerelya scribalerror: 18 1/4.) Obviously assuming
exactly-correctlatitudeshereis risky whendealingwith suchroundeddata. Conclusion:
we mustalsouseverbaldescriptionsif we wishto have ary chanceof solvingthis section
of theGD.

4 Thesamevat1291list gives18 1/4N latitudefor Aspithra(notthe16 1/4N latitudeof GD 7.3.2,
correspondingo longest-dayl3"1/8 (xK7), thevery Aspithralongest-dayaluelistedin Diller's XZ-
traditionmss. (Oneis temptedo askif 18 1/4 latitude[iden] wasthetrueoriginal latitude— or was
laterforcedto agreewith M = 13"1/8? But it could have just comefrom a scribalerror) In Nobbe,
GD 8 lists Aspithraatlongest-dayabout” 13, which correspondso latitude16 + , agreeingith the
GD 7.3.5Aspithralatitudein NobbeandRenou:16 and16 1/4 N, respectiely.
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all-toousualn theancient-scienceommunity Miller'snovel andobviouslyvalid discovery
hasbeendoubtedon groundsso tenuousdin comparisorto the compellingevidencein its
favor) asto make onewonderwhetherarything ever getsresohedin this eld, nomattef*
the power of relative evidence. AgainstMdiller, it hasbeenamued(seesourcescited at
B&J p.28n.34)thatTacitusAnnwaspublishedn 116 AD, whichis afterthe (inexplicably-
widely-believed) upperlimit date(110AD) for Marinos. (But the 110dateis sofar from
rmly establishedhat one should reversé? the situation: insteadof using the dateto
excludeH.Miller's nding, usetheHM nding to helpestablishalowerlimit for Marinos'
date.) Sowe recognizethat H.Mlller's discovery contributesimportantlyto the evidence
suggestinghat conventionalwisdom on Marinos' dateis suspectandthusthatthereis
little trustworthy evidenceagainstour proposalthat Marinoswas muchnearerPtolemys
contemporaryhanis now generallyunderstood.

J Tyre: Missing Home-City of Book 8's Once-Supposedource

J1  Themostpeculiarcoincidencen the history of ancientgeographywill turn outto

bealucky breakfor scholarsof the GD: incredibly Marinos' native Tyre is abserft® from

GD 8. (Curiously thistelling pointhasbeenoverlookedin theliterature.)And, in acontext

of questionablauthorshipyve mustlik ewisenotice(xE4) thatPtolemysallegedhome-city
(Alexandria)is missingfrom GD 1.

J2  Marinosis clearlyidenti ed asof-Tyre (GD 1.6.1). Indeed,Tyre (Phoenicia)s cited
doublyandwith accuratdatitude— highly exceptionalbneachcount— atGD 5.15.5&27:
67 E of Blestlsles,33 1/3 N of Equator (Thelatitudeis correct[seesimilarly at xK11]

if we accountor refractionof pole-statight and5° rounding.)

J3  Thus,weconcludethatGD 8 (in theform we haveit) wasnotcompiledby Marinos.

over-imaginatve latermis-readof a fragmentaryancientstoneinscription(foundin the catacomb®f
Romeon 1802/5/25):*LUMEN PAX TECUM FI”, whichwas“restored”asareferenceo FILUMEN

or Philomena.This wasenoughto launch(startingc.1805in the supefreligiousKingdom of Naples)
acult, specialnovenasthe usual“miracles”, and(from devotees'revelations)a detailedbiographyof
herlife & martyrdom. The Romanchurchcreditablyremoved her from thelist of saintsabouta 1/2
centuryago.

4l Whatsaysthis aboutthe eld? SeeDIO 7.1[1997]z5 fn 40[p.33] (www.dioi.org/vols/w71.pdf).
Notethe Velikovskiancontext.

42 Similarly, when(1999/10/1)dim atmospher@roponent8.Schaefeimpartedto DR his intention
of testingthe Ancient StarCatalogs authorshigby assuming).23mags/atnopacity DR immediately
suggestedhatit would be far more fruitful to useHipparchos'authorship(which hadby thenbeen
ohviousto seriousastronomergor centuries}o testfor ancientatmospheriopacity BS didn't listen,
sothis importantandrevealing project— proving beyond ary questionthat man (not nature)is the
prime causeof presentatmosphericopacitiesominously higher than ancientskies' — was instead
masterfullyandindependentlestablishedby Pickering 2002AxxD2-D5 [pp.11-12].

4 Tyre's absencdrom GD 8 hasseveral non-neatnessesWhile Tyre is also missingfrom the
ImportantCitieslists in late copiesof Ptolemys Handy Tables(Halmaed.), Tyre doesresidein two
9" centurycopies(publishedin Honigmann1929), which arefar older than our earliestmssof the
GD, andeachcontains(fn 17) c.100moresites(thanGD 8): Tyreis city #307in Vat 1291,#160ain
Leid.LXXVIII. In thelatterms, Tyre is countedsecondarilywhich suggestshat,if paringoccurred,
Tyrewasexpendable Thesuper cially attractie interpretatioris to wonderif GD 8is aByzantine-era
add-onwhichre ectedashrinkingof the numberof sitesfrom nearly500to just 360.

The problemwith thattheoryis format: GD 8 differs generically(from all othersurviving Important
Citieslists, which uniformly arein longitudedegreeseastof the BlestIslesandlatitudedegreesnorth

of the Equator)by: [1] usingAlexandria(fn 14) asprime meridian(astrologeiPtolemys preference);
and[2] providing dataentirelyin hours,just asancientastrologergreferred(xG2 [a]). This argues
stronglythatGD 8 goesbackin time atleastasfar asPtolemy
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ABLE obserer.!® For once,analogiestail me. No otherfantasyin scienti ¢ historical
analysishasever beensoOrwellianly wild.

If someodditiesaremoreuniquethanothers thenthis oneis uniquelyunique.

A4 Only in recentyearshave glimmersbeendetectede.g.,van der Waerdenl970&
Rawlins 1987)indicatingthatanancientheliocentrisempirical! programmeexisted. The
analysespresentedbelon are part of the eshing-out of this realization. We have just
(xA) samplednow-acceptedMuf a Wisdomon this subject,but the depth& persistence
of the comedymay not have beenfully appreciatedThus,desiringnotto deprive readers
by inadequatelymining this rich vein, | will herequotefrom the widely-acclaimedoook
of history of astronomyarchonA.van Helden, Measuringthe Universe (1985), which
embodiesanddisseminateMuf a orthodoxyin suchmatters(pp.9-10,emphadded):

[the AristarchosExperimentladdressednly theproblemof thesizesanddis-

tance$? of thetwo grealuminarie§Sun& Moon]. No comparabl@eometric
methodshoweverinadequatéy our standardsywereathandfor determining
thesizesanddistancesf theotherhearenlybodies. . . he[Aristarchoslchose
corvenient[DR: this astoundinglyuncomprehendingvord is taken straight
from NeugebauerxAl] upperlimits for cosmicdistancegeq. 14 here]. . ..

very little astronomywasinvolved. . . . however, [Muf a] scholarshave

discoreredmuchaboutHipparchuss achiezements . . andhow heimproved
on Aristarchuss approactto the problemof sizesanddistances.

CommentonthesepreciousvanHelden1985remarksfollow:

A5  Thereis nosignhereor elsavhere(e.g. fn 70) of Muf a appreciatiorfor thecritical
point (madeprominentin Rawvlins 1987 and assertiely detailedin Rawlins 1991P)that
heliocentristssuch as Aristarchosobviously knew the planets' meandistancesrom the
Sunin AU (merelythe ratio of epig/cle/deferentadii for inner planets,inversefor outer
planets) sincethe eliminationof epig/cleswas,afterall, the prime (Occamite)motivation
for corvertingto heliocentrism!(Seefn 7.) Thisis perhapghe mostcrucialachiezement
of concept(asagainstmeasurementzl fn 9) madeby aryonein ancientastronomy (See

prevent heliocentristheresyfrom sullying his readers'minds, Ptolemyat Almajest9.1 discusseshe
questiorof whethemMercuryandVenuscircuit pointsabove or belowv the Sun— but notthepossibility
(alreadyentertainedy Aristarchosand Theonof Smyrnaamongothers)that theseplanets'orbital
centerwas virtually at the Sun. (Similarly, whendispensingwith theoriesthat the Earth moves or
spins,Almajestl.7 doesnt mentionheliocentrism.)

10 Seeg.g. thebizarreattemptatNeugebauet 975p.284(shamelesslifollowedby, e.g.,Evans1992
andEvans1998pp.273-274 n.32andevenby Dambis& Efremor 2000p.133[which wasrefereedy
Evans])thatPtolemywasa betterobserverthanHipparchos Obliviousto the2 mens'relative errors,
randomé& systematic:Rawlins 1999xxE3-E4. This particularhyperinversion(startedoy Vogt 1925)
is basedmerelyuponthefact that semi-populaHipparchosCommcommonlyusesroundingswhich
aremuchmore crudethanthosein the Catalogor thosein Hipparchos'declinations(Almajest7.3).
Furthermoretheseapologiautterly andentertaininglycon ict with thoseemittedby Huber(DIO 2.1
z2 xH), Swerdlav 1989,Graf3hof 1990,& Gingerich2002,who contendthat Ptolemys greatnesin
data-reportagerasshavn not at all by his alleged obserations' superioraccurag but ratherthrough
the intellectual projectionby which he either fudgedhis inferior obserationsor replacedthem by
forgeriesfrom theory! Question:Doesanintellectuallyhealthyandopencommunityleave itself open
to too-easyspoo ng by gettinginto suchpretzel-thought?

11 DespiteRawlins 1991PxF1, Gingerich1992K p.105nonethelespersistdn statingthattherewas
“an absencef proof’ of heliocentricityevenaslateasthe 16" century ThisthoughGingerich1992K
(earlieron the samepage)notesthat the outerplanets'motion exhibited a peculiarityascohesie as
theinnerplanetoddity citedat Rawlins 1991PxB1. (Uncitedby Gingerich1992K.Naturally)

12 But distancesare never computedin pseudo-2s “Sizes & Distances”. (SeeNeugebaued 975
pp.636,639, & 643. Also Rawlins 1991W fn 220. Scrupulousand able mathematicaknalyses
of this work are available by Heath1913and Berggren& Sidoli 2007.) Perhapgealizationof the
contra-outdoosky results(xC1) of suchcalculationsstoppedpseudo-Afrom continuinghis ms.
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xG2item[c], Rawlins 1987,& Rawlins 1991P) Yetonelooksin vainfor mentiort® of it in
classicMuf a output,includingNeugebauet975& VanHelden1985. Centristhistorians
have longinsistedthatGreekephemeridedid notexist until atleastHipparchos'time. By
contrast,DR suggestghatit wasthe onsetof planetarytablesin Greekscience possibly
even asearly as4™ centuryBC, which causedhe conversionof intelligent scientiststo
heliocentrismsinceplanetarytablesinevitably exhibited— with rigid delity — elements
of the“solar” motionin eachandevery planets model. (SeeRawlins 1987pp.237-238.)
A6  We nd (asatNeugebauet975pp.643& 646) notahint of thesourceof Aristarchos'
10000AU distanceo the x edstars(eq.14), namely theinvisibility of stellarparallaxfor
a heliocentricEarth-motion(xB2). Thisis obviousto ary scientistworth thename.(Most
understandhe pointimmediately) It is impliedin theancientwork, the“Sand-Reckner”
(Archimedesp.222). The point is regardedastoo ohvious for elaborationby, e.g.,van
derWaerdenl963(p.203). (By contrastNeugebauet975p.643saysthatthe 10000AU
radiusAristarcharuniversereportedby Archimede$.232has“aslittle to dowith practical
astronomy”as Aristarchos' Experiment: eq. 4.1* B.Rawlins wondersif selling putative
Babylonianoriginality andgeniushasled Muf osi into denigratingGreekempiricalwork
occurringbeforethe centralBabylonianastronomicatexts' era.) And this realizationis
(alongwith xA5) anothermoint which is absolutelycritical to understandindhristarchos'
vision, aswell asrepresentinghe crux of the two-millennium-long(!) heliocentrist-vs-
geocentrisdebate— the greatesttontroversyin the history of astronomy ranking with
the (far briefer) natural-selectionght as one of the focal points of the rise of science
andrationalism. (l.e., the Muf a' s obsessie pretensethat geocentristastrologersvere
brilliant, is glorifying thesidethatsuppressethe actualgreatscientistof theirtime. Even
the Romanchurchisn't trying to castthosepopes& cardinalswho suppressealileo as
theactualtop intellectsof themedieval helio-vs-geocentrisdispute.Sothe Muf a' sbrass
in upside-da/n historical-revision-apologieexceedsventhe masters.)

A7  The claim that Hipparchos‘improved” heliocentristAristarchos' measureof the
universeis particularly curious,sinceHipparchosandothergeocentristprobablyput the
starsat roughly Ptolemys distance(ordmag10 AU), vs. Aristarchos'ordmag10000AU.
(SeexE5. Actualdistanceof ProximaCentauri= 270000AU.) In brief, Muf osi ° regardit
asjustameaninglessoincidencehatheliocentristproposedhebiggestancientuniverse.
This achiezement,of the nest ancientscientists,is passedff asjust primitive, perhaps

13 [Recently O Gingerichhasbeentrying to copewith this point. Without citationof DIO. Again.]

14 Vvan Helden 1985 p.19 appearsto credit Hartner with the discovery that Ptolemys 19-to-1
Sun/Moondistanceratio was taken from Aristarchos,by quoting Hartner 1980 p.26 before quot-
ing R.Newton 1977p.199(seealsop.173andR.Nevton 1973-4pp.382& 384)with the sameresult.
(Actually, the discovery of this revealing coincidencegoesback at leastto Delambre1817 2:207.
As suggestedhereat xF5: the coincidencemay meannothing more thanthat the resultingr g was
the lowestvaluethencurrentamongcompetenfread: heliocentrist]scientistswhich madeit current
enoughevenwith geocentristshatit survived. It is alsoafun coincidenceahatthe Aristarcharratio 19
[eq.9] helpssetupaneatt for Ptolemys geocentrimested-spherscheme.Regardlesstheimplied
solarparallaxstill survivedin Tycho's work — at the davn of modernastronomy Giventhat Tycho
openlybrandedPtolemya plagiarist{DIO 1.2 fn 154]: which of the2 men[Aristarchos& Ptolemy]is
morelikely to have beenthe one Tychotrusted whenTychoadoptedhis [inaccuratefatio?)
The HartnerRN citation sequencenight be accidental. Whatis certainly not accidentals the total
omission,from the Van Helden1985discussiorof Eratostheneyf 2 prominentlypublishedDR dis-
coveriesregardingthatancients work. (DR's namedoesnot foul a singlepageof VanHelden1985.
Standardor Muf a archons'output.) VanHelden1985p.5: “Sincewe do notknow the precisdength
of the stade[Eratosthenedjised,t is fruitlessto speculaten the ‘accurag’ of hisresult. Sufce it to
saythatbeginningwith Eratosthenethe sizeof the Earthwasknown to theright orderof magnitude.
Sufce it alsoto saythatVanHelden19855 discussions densewith misunderstandingd.regardthe
failureto cite hereeitherRawlins 1982Gor Rawlins 1982Nasa consciousMuf a-kissing misleading
of thereaderby suppressionf evidenceagainsthe Muf a view propoundedI.e.,theusual.

15 E.g.,Swerdlav (fn 70), NeugebauefxAl), & VanHeldenfaithfully following (fn 70 & xA4).
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n.53(p.76) notean even morerevealing carelesgetention®® Marinos' Aromatalatitude.
So,whatshouldbetestedsn't whetherall but whetherany post-Trajangeographyappears
in theGD.

I5  Especiallysinceit doesnt seemthatthered likely be mary changes.After all, it's
well-known that Daciawasthe last solid additionto the RomanEmpire. (It may not be
coincidentalthat aroundthis time the Romanarmy was becomingpredominantlyalien-
mercenary Trajan's armywasof coursestrongerthanDacias. (So,we know who ended
upwith Dacias gold, someof it possiblypicturedin Fig.2.) Butit wasnt strongethanthat
of the ParthianEmpire;thus,theattempted-rap@ victim gotin all thePart'n shots andthe
puppetulerwhomTrajanhadplacednto poweratthethen-capita{CtesiphofD262], near
Babylon[D256]) passe@nsoonafter, asdid Trajan(117AD). Trajan'sadwenturein Parthia
having beenanexpensve failure, histwo successorshosenotto try expandingtheempire.
Hadrian(117-138)did not sharecertaincurrentwarlords' scal pro igacy. Similarly for
AntoninusPius(138-161— whichtakesusupto thetime of Ptolemys geographicaivork).
Thesepointsrecommendomecautionbeforewe drav conclusionon Marinos' datefrom
lack of the-very-latestParthianinformation.

16  Next, we note that the most notoriousexceptionto the non-expansionpolicy of
Hadrianoccurredn Palestine.In 130AD, hevisitedJerusalenandorderedts re-tuilding.
Since Hadrians family namewas Aelius, he re-namedJerusalem:“Aelia Capitolina”.
(His supervisionevidently triggereda local revolt — put down in 132-134,with Hadrian
sometimeson the scene.) So, doesthe GD re ect the change? Yes: GD 5.16.8lists
“lerosolumalJerusalem]which is called Ailia Kapitolias”. And GD 8.20.18lists “Ailia
Kapitoliaslerosoluma“without further commentbut obviously re ecting the sameup-to-
daté® information. Thereforewe have indicationthatboththe GD'sdata-sectionéGD 2-7
andGD 8), previously adducedo dateMarinosto ¢.110,actuallycontainmaterialfrom the
130sor later®®

17 An exampleof thefruitfulnessof theforegoing:

Almost2 centuriesago,H.Muller madethebrilliant obserationthata GD-listedN.German
town “Siatoutanda” wasprobablynon-«istent,just (another:fn 45) Ptolemy-compilation
mis-readof a foreign language:Tacitus' Latin description(Annals4.73) of a N.German
battle-retreat“ad suatutanda”). This doesnot stopour ancientgeographefrom providing
(xC1) highly speci ¢*° coordinatesiongitude29 1/3, latitude54 1/3(GD 2.11.27).As is

% Thesesituationgemindoneof thecommonmodermis-interpretatiorfRanlins 2002Bfn 7 [p.12])
of Almajest3.7 to meanthat no Babylonianastronomicarecordscamethroughto Ptolemyprior to
747BC, thoughthe actualstatements ratherthatcontinuousecordsventbackthatfar.

37 Over 4 centuriesof botherationParthiarepelledthreeRomaninvasions:[1] swallowing thearmy
of Crassugsuppresso& cruci er of Spartacusand memberof the 15t triumvirate), [2] exhausting
emperorTrajan, and (after a temporarysetbackat Marcus Aurelius' hands)[3] slaying last pagan
emperorJulianthe Apostatgunlesshewasfragged).And, yes,“parting shot”is thoughtto comefrom
Parthianarchers'tactic of shootingarrons evenwhenretreatingor pseudo-retreating.

38 Suchanexplicit updateis rarein the GD's data-body Anothersuchpassagegvenmoreunusually
discursve, is foundat GD 7.4.1,whereit is statedthat TaprobanédmodernSri Lanka[thoughknown
asCeylon in Diller's & DR's youth]) wasformerly called Simoundoubut is now called Salike by the
natives. Commentsare even (very atypically) added,describingSalike's womenandlocal products
rangingfrommeal& goldto elephants tigers. It seemdik ely thatthementionof bothAilia Kapitolias
andSalike werelateadditionsto the GD, apointwewill shortly(fn 39) make useof. (Note: Taprobane
[GD 8.28]is thelastmapin the GD, though[givenits location]it shouldohviously have beencovered
beforethe GD listingsgetto China. l.e.,we have hereyet anothersymptomof alate add-on.)

3% Following therevolt's suppressionjudaeavasre-namedSyria Palestine’andRomehenceforth
(c.135)eliminatedtheterm“Judaea”. Thefactthatit is retainedn boththebody (G2-G7)andBook 8
of the GD, takentogethemwith the re-namingof Jerusalenteavesuswith a braclet-agumentin favor
of datingMarinosto about135,whichis indeedof Ptolemys time — ashe said.

40 The “Siatoutanda’goof remindsone of St.Philomenapf whose*life” whole booksusedto be
written (DR possesseacopy of one),thoughshenever existed: “Philomena’turnedoutto bejustan
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[www.dioi.org/fff.htm#csvv]ever-visible latitudefor all of UMi atthe GD's epoch,since

UMi'sNPDwas11 56+ in 160AD.)% As noted,the foregoing stronglysuggestgsee
alsoxD4) thatthe samepersondid not write GD 1.7.4andGD 8.2.3. And several other
featuresuggesindependentlyhattheGD is apatch-vork® opus. Thus,theabose analysis
of GD 1.7.4providesanothempowerful augmentationf thatevidential collection®*

I  Marinos Mis-Dated?

11 Nowadaysjt seemgo bealmostuniversallyassumede.g.,Neugebauet975pp.879
& 939)thatMarinos ourished very earlyin the 2" centuryAD, sometimeduring Trajan’s
reign, around110AD.3® Whichis curious,sincein ¢.160AD (or perhapsven later: xI2)
Ptolemyrefersto Marinosas(GD 1.6.1emphadded):“the mostrecent[of those]of our
time” who have attempteda large geography Now, if you were currently writing of a
geographepof the mid-1950s would you speakof him so? (GD 1.17.1hasbeentaken
to indicatethat Marinoswasretired or deadby Ptolemys day but the passagés hardly
unambiguoun that point — andwould make more sensef Marinos' latestpublication
wasmerely5 or 10 yearspast.)

12 Moreover, Alex Jonespointsout (2007/5/23corversation)that the forward dating
of Marinoswould help solve a problem rst emphasizeat Schnabell930p.216: when
did Ptolemybecomeawarethat peoplelived southof the Equator? Almajest2.6 saysthe
S.Hemispherés unexplored, thoughMarinos saysotherwiseand (xM1) the GD agrees.
Thisimplies, sincethe Almajestmight have beencompiledduringMarcusAurelius' reign
(Rawlins 1994L Table3 & fn 45[p.45]), thatMarinos' datecouldbeaslateasc.160AD.
I3 Theargumentdducedo dateMarinosto muchearlier(thanPtolemy)is thatMarinos'
work took into accountnamesof sitesre ecting the changingEmpire, e.g., Trajan in
Dacia(GD 3.8, 8.11.4[roughly modernRomania])up to ¢.110— but not laterin Parthia
(GD6.5,8.21.16-18roughly moderniran]) andnorthAfrica. Buthow sureis suchtenuous
reasoning™ow stronglyshouldit rank?— in thefaceof:

[a] GD 1.6.1s plain statemenbf Marinos' contemporarinessnd

[b] the incredibility of the long-orthodoximplicit assumptiorthat, in a busy mercantile
empire,a successiomf macro-geographef&D 1.6.1implies plurality) suddenlyceased
for 1/2acentury!

14 Moreover, why assumehatMarinosadoptecall the latestname-changesPtolemy
didn't: his prefaces criticismscomplain(GD 1.17.4)that Marinos misplacedthe Indian
tradingtown Simylla(D330)anddidn't realizethatthenativescall it Timoula. YettheGD's
data-listinggGD 7.1.6& 8.26.3)bothretainMarinos' name: Simylla, not Timoula. B&J

%2 |ikewise, 1000 nmi to the southwesbf Okelis: regardingthe locationof the two lakes feeding
the Nile, the GD astutelymakesa major correctionto Marinosin placingbothlakesmuchnearerthe
EquatorthanMarinoshadthem. (In reality: theEquatorunsthroughtheeasterrsourcelake Victoria.
And the westernsource lake-pair Edward & Albert, straddleshe Equator) Remarkablythe GD's
mapsof Africa werestill consultedby geographerin the mid-19" century whentheselakes were

nally 15t reachedy Englishmen.(See) RoyGear S0c29:283,35:1, 7, 12-14;Proc RGS10:258.)

33 Also fn 45. SeeRawlins 1985G p.260 (On vs Heliopolis: fn 6) andp.266& fn 6. We nd
similar hints of patch-vorkery throughoutthe GD, e.g., at GD 1.24.11-vs-17 as the lettering for
two consecutie projection-diagramareneedlesslshufed. (SeeB&J p.91n.80.) Seealsoanother
Ptolemy-compiledvork, the Almajest where,e.g.,the meanmotiontables'Saturh  Mercury order
of the planets(Alm 9.3-4)is the reverseof the Mercury  Saturnorderfollowed in their fraudulently
(Rawlins 1987 pp.236-237tem 5; Rawlins 2003JxK) alleged deriation at Alm 9.6-11.8. For more
suchpatch-vork indications seefrequentlyhere,andat Thurston1998end-notel 7 [p.17] & Rawlins
2002VxC [p.76].

34 Indiciaof suchpatch-vorkery in theGD arefrequentlynotedhere dueto theinexplicably-repeats
modernclaim of coherenunity for eachof Ptolemys works.

% Quiteasidefrom the presentliscussionfor compellingevidenceagainsthis date,seeH.Mdiller's
clever discovery: xI7.
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numerologicauesswrk — evenwhile theworthless& demonstrablyxF7)falsenumero-
logical speculation®f a successiomf geocentrist@and-orastrologergseetablesof Van

Helden1985pp.27,30, 32) arepalmedoff onthemodernscholarlycommunityasthe best
scienceavailablein antiquity® without evenreferencingdissentinditerature.

A8  How could sucha mix of innocenceand prejudice(e.g.,fn 14) adorna standard
(gov't funded) history-of-astronomysurey volume, written by historian (& sometime
JHA Adv Editor) A.VanHelden? The answeris foundin the ancientastronomyarchons
he dependedipon. Van Helden1985p.vii (seealsop.168n.2): “In the courseof this

projectl incurredmary debts.. . . A Researchrellovshipfrom the [NEH] .. .. Forthe

medieval and especiallythe ancient[episodes]of this story | have relied heavily on the

researchegf [NeugebauecaposBernardGoldsteinfalsosometimeNEH bene ciary] and

Noel Swerdlav.” (VanHelden1985waspublishedby Swerdlav's University of Chicago.)

B The Cohesve Myriad Factor

Bl Justaftermidnightof 1992/1/25-26DR happenedb askhimselfthefollowing ques-
tion: sinceeq.450f Rawlins 1991Wexplained’ “Aristarchos'Experiment’by presuming
thatAristarchoshadregardedhe angulardiscriminationlimit of man's visionto beabout

= 1=100000f a radian Q)

then(for null visible stellarparallax),shouldnt his distance s to the starsbe 10000Astro-

nomicalUnits? After notingthisin my diary, | consultedhe“Sand-Reckner” (Archimedes
p.232)andfoundthatit reportsthatAristarchos'universehada limiting radiuswhich was

indeed10000timesbigger® thananAU.

6 Thecauseof thisimposition(andpresumablyf thewho-cares-who-as-right-ofbrave-or-ethical-
or-originalidée- xe of themodernancient-astronomgstablishmentfn 67) is simply thatthe number
of extant ancienttexts createdby competentscientistsis tiny comparedto the lot of superstitious
pseudo-sciencthat survives. Thus, realisticgrantsmanshipirtually forcesa coherenfpretensehat
thelatteris respectablacienti ¢ material,requiringdecade®f well-fundedresearch(SeexH4; also
Rawlins 1984A pp.984-986& Rawlins 1991Wfn 266.) [Fortunately someprofessionahistorians'
evaluationof Ptolemyhaslately beenlessdefensie andmorerealistic.]

17 For theterminatorto deviate morethan1/10000of a radianfrom straightnesgheline connecting
theMoon's hornsmustdeviate 1/50000f a radianfrom the middle of theterminator(xC4). Thearcsin
of the ratio of this to Aristarchos'lunar semi-diametef1 /4: eq.3) equals2 38° 3 . (Rawlins
1991WxR9's analysesiseddC.4 insteadof 1/100000f aradian,yielding2 57° by thesameequation.)
NotethatDR hasnot arbitrarily conjured-up 00.4 for the purposef this paper:Rawlins 1982G
(p.263,in aquitedifferentcontet) notedthatthe meanangularseparatiorof theretinas fovealcones
is 00.4-0P.5. (Thearcsinof 02.45/1%is 3 26° 3 ). | found by experimentlong agothatthe eye's
primitive visual limit is about1%3. (Thearcsinof this dividedby 1 /4is2 33® 3 ) Aristarchos
presumablyperformedjust suchan experimentto arrive at his valuefor . Theseestimatesagree
closelywith Dawes' limit (consistentwith diffractive Airy disk) for a humaneye's pupil-size,and
all utter around = 1/100000f a radian,the valueunderlying(xB2) all Aristarchancelestialscales.
[Note added2010: Was87 computedrom anull experiment?Seewww.dioi.omg/cot.htm#nxhm.]

18 The"Sand-Reckner’developments foundin Archimedes(pp.221) or Neugdaue 1975(pp.643-
647). Aristarchoswould (asalsoPoseidoniosHeath1913p.348)likely call 10000AU a lower not
upperlimit, but Archimedesprefersthelatter (to countsand-grains)The samefactorof-2 ambiguity
whichwe encountereth a previous paper(Ravlins 1991WxxR9-R11),alsoexistshere(Archimedes
p.222& Neugebauet975p.646).Realizingthatthefull stellarparallaxbaselinavasreally2 AU (xE4),
we seethat,by analternatdnterpretatiorherethroughoutwe couldfoundAristarchos'universescale
uponthelimit of humanvision being1/5000(not 1/10000)of aradian. Againstthisis notonly fn 17
but alsotheobviouspreferabilityof wholeordmags— soolviousfrom Archimedes“Sand-Reckner”
(which also notesthat, at the myriad-markof 10000, the Greeknumericalnotationstartsrepeating
itself). On the otherhand,if Aristarchos'developmentemplo/ed more exact ratios than powers of
10, these gures might have beenroundedto the nearesbrdmagby Archimedes.The evidenceis not
certain,but | leanto believing thattheoriginal useof 10000in eq.13 wasAristarchos'.
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B2 Thus,| realizedat a stroke thatall the famousAristarchosastronomicakcalemea-
surescouldturnoutto beconsistentvith theverysameempiricalbase namely thelimit of

humanvision wasexperimentallyrealizedby Aristarchosto be about1/100000f a radian,
or alittle over 1/3 of anarcmin. (And this is aboutright for raw humanvision: seefn 17.)

NB: It is attestedhat Aristarchosinvestigatedptical science (Thomasl1939&412:3.)

B3 It mayseenremarkablghatnoonepreviously noticedthis. But suchanastonishing
oversightis, in fact, precisely® whatonewould expectof the history of ancientastronomy
communityasnow constituted,sincethe enterpriseis primarily into detailing-repeating
the contentf ancientsourcegandothersafe-predictableabbatical-lengtprojects),and
“original” researcHargely involvesrelatingsourceA to sourceB — with but very occa-
sional successat inducing the sciencé® behindeither A or B. (Muf a disability hereis
seasonedith naled contempt® for nonMufa scholarswhotry.) Suchwork is moreapt
to eng/clopedist-bibliographerghanto thinking scholars. (Few Muf a caposare scien-
tists. They navely presumethat somemathematicdackgroundwill sufce to protect?
themfrom mispercering ancientmethods;but: this presumptioris just onemoreMuf a
misperceptionTheideathatpracticalexperiencen relatingempiricaldatato theorymight
be of usein doinghistoryof sciencenould seento beself-evident. Not to Muf osi.)

C Moon & Historians in Retrograde

C1l  Forroughly 2 millenia, sinceEratostheneézl fn 3) and Pappos(Rawlins 1991W
fn 220),the allegedly Aristarchoswork, “On the Sizes& Distancesf the Sun& Moon”,

19 E.g.,VanHelden1985p.7 on Aristarchos' Experiment: “his methodproved to be impractical.
Even if he would have tried to measurehis numericaldataaccurately he would have found that
determiningthe exact momentof dichotomy[half-Moon] andthenmeasuringhe angularseparation
of thetwo luminariesis ahopelesgask: Mereechoof Neugebaues'equallyindoorignorancefn 5.

20 Sincea hallmarkof the Neugebauesales-culis its consistentonfusionof superstitiousavings
(e.g.,xxA3&A7) with genuinescience pnecanreadily understandiow this clique gotinto the habit
of scofng atthevery ideaof attemptingto relatereal scienceto ancienttexts. See,e.g.,Gingerich
19765 hyperagnostic-alibi-ques defendingPtolemy(takenfrom Neugebauet975pp.107-108)e.g.,
“It makesnosenseo praiseor condemrtheancientgor theaccurag or for theerrorsin theirnumerical
results. Whatis really admirablein ancientastronomyis its theoreticalstructure”. (Comparesuch
addledarchonalnaveteto the realitiesof xF9 andz1 xI3.) This astonishingoit of mis-meyahistory
(de nitively vaporizedat z1 xxI3&K4 andfn 9) was dishedup to excusePtolemys Almajest5.14
analysis,a fudgepotso incrediblethat even genial centristW.Hartnercalls it a “fairy-tale” (Hartner
1980p.26). O.Gingerichs promotionof ON's rationalizationappearedn the AmericanAssociation
for the Advancemenbf Sciences mainorgan,Science And it re ects of cial editorialpolicy atOG's
extremely handsomeJournal for the History of Astonomy(seefn 6). It would be pleasantgven if
navely visionary to imaginethat DR might somedayinducean astronomy-historiao attemptan
experimentin empathy:imaginingthatheis theresurrectedhadeof agenuineancientastronomerin
life, this scientisthadspentdecade$a] scrupulouslytesting(againsobsereddata)variouscompeting
theoriesand[b] empiricallyre ning orbitalelements otherastronomicatjuantities.He now returns
to nd 20" centuryarchonsslightingor ignoringthis honestabor, insteadpreferringastrologerslazy
fake-obserations& otherplagiarismsmayberipoffs of the shades own original genuinework. Just
the sortof appreciatiorscientistgpourouttheir livesfor. (Seefn 67 & Rawlins 1993DxB3.)

21 One amongnumerousinstancegNeugebauel975 p.655n.1): “The famouspaperby Hultsch
[1897] on “Poseidoniudiber die Grosseund Entfernungder Sonne'is a collection of implausible
hypothesesvhich are not worth discussing. However, | urge nonMufosi not to emulatesuch
arroganceand to insteadappreciatethat even illmanneredbigots can make genuinecontrikutions,
which shouldbetreatedstrictly on their merits.

22 Thereis alsoanimplicit notionthatavoiding offendingarchonswill protectonefrom misadenture.
Perhapsbut the level of scholarshigesultingfrom sucharti ciality hasbeena contributing factorin
judgement-dgeneratiorthathascursedmodernhistory of ancientastronomy
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H Precessiorand Aristar chos

H1  Precessiors the differencein the lengthof the tropical andsiderealyear caused
by a gradualshift of the Earth's axis — an ancientdiscorery which we caneasilytrace
back to Aristarchos(not-so-coincidentallyalso the 1% astronomerto publicly announce
thatthe Earthmoved), sincé’ heis the earliestancientcitedto two differentyearlengths.
Aristarchos ourished ¢.280BC: 1 1/2 centuriesbefore Hipparchos,hitherto generally
regardedas precessiors discorerer Both of Aristarchos'yearlengthsare provided at
Rawlins 1999xB7 [p.33]; seealsoRawlins 2002Afnn 14&16 [p.8].
H2 Precessiomvasknown to the authorof GD 8.2.3%® Thus,the GD 1.7.4discussion
seemsawfully strangé€?® sinceit herequotesthe statemenof Marinosof Tyre (¢.140AD:
xI1) thatall the constellationsise&setin thetropicalgeographicategions— with thesole
exceptionof UMi, which becomesver-visible after a northward traveler passedatitude
+12 2/5, Hipparchos'long-precessionally-obsolet¢PD (North Polar Distance= decli-
nation's compliment)for UMi. (l.e., modern“Polaris”: the brighteststarin UMi, and
the mostnortherneasily-visibleUMi starfor us; the mostsoutherrfor Hipparchos.)And
UMi' sNPDactuallywas12 27° (Decl=77 33 atHipparchoschoserepoch, 126.278
(128 BC Sept.24RhodosApparentNoon: Rawlins 1991Heq.28[p.58]). Marinosfurther
stateghatthis parallelis 1 north of Okelis, which he mis-placegxC1) at11 2/5N lat-
itude® (A poor estimate,since Okelis (D281) [modern Turbah, Yemen]is actually at
12 41°N, 43 32°E.) Yet, by Marinos' time (xH2), UMi's NPD had precessedionn to
aboutl1 : in 140AD, 10 59°. So, his statementprove hedidn't accountfor precession.
But the mostpeculiaraspectf this matteris that GD 1.7.4makesno commentat all on
Marinos' agrant omissionof precession— andthis thoughPtolemyis (asusual)in full
critical mode(alertly questioning GD 1.7.5]whetherary of Marinos' discussioris based
upontheslightestempiricalresearch)andthoughthewriter of the Aimajestcertainlyknen
(Alm 7.2-3)the mathof precessionComments:
H3  Therecanbelittle doubtthatthe authorsof GD 1.7.4and GD 8.2.3werenot the
sameperson.
H4  If Okelis werewhereMarinosplacedit, UMi's ever-visible circle would have
beensouth,not northof Okelis.
H5 Hasit beennotedthat, by the time of Marinos& Ptolemy UMi was (thanksto
precessionho longerthe mostsouthernof UMi' s seventraditionalstars?!'— UMi and
especially3® magnitude UMi were muchmoreso. Indeed,for the time of the GD,
UMi wasover a degree (1 04° at 160 AD) moresoutherrthan UMi. (Shouldnt the
“GreatestAstronomerof Antiquity” [z2 xG2] have known this? — especiallysincehe
pretendedhe'd catalogedhe whole sky's stars: Almajest7.4. l.e.,theGD 1.7.4statement
on UMi disagreesotonly with thesky but with Ptolemys own tables®* Similar caseat
fn 45.) Thus, UMi hadlong sinceassumedhe distinction(oneinterjectedoy Marinos,
ironically) of beingthe outriderstarwhoseNPD determinedvhetherageographicategion
was far enoughnorth to attain UMi-ever-visibility. (Note that GD 6.7.7 puts Okelis at
latitude 12 N [and false-Oklis at 12 1/2]; so, creditably the GD's Okelis latitude was
closerto reality thanto Marinos. Note alsothat 12 is almostexactly the theoretical

27 Note: not a singlehistorianhasyet indicatedpublicly thathe understandthis ratherself-evident
point. (Thoughsomehave privately) Which gives us hopethat sociology can yet attain to the
predictvity of astronomy (Seez2 Epilog[p.31].)

28 GD 8.2.2by thearrangemendf B&J or 8.B.2in Diller 1984(theonly reliableEnglishtranslations)
atDIO 5.

2 ThoughsomeexpertsdisagreeB&J p.65n.23& p.120n.3.

30 s this a revised&multiungledre-hashof anoriginal Hipparchosestimatethat Okelis wason the
arctic(evervisible) circleof UMi? — whichwould have beencorrectin 170BC andOK to ordmag
0 .1lduringhiscareer

31 EvenPtolemys veryinsufciently precesseglagiarismof Hipparchos'starcataloghas UMi 9°
southof  UMi.
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G Hours asthe Route of All Evil in Ptolemy's GD

G1 LookingatGD 1-7 andGD 8 asseparatesectionsof the GD, onemustnoticethat
eachof thetwo sections'cross-citation®f theother’s prime meridianis paltry atbest(and
couldwell have beenfrom laterinterpolation)— solet's keepour eye on the main point:
thereis no mentionof the BlestIslesin the prefaceto GD 8, ary morethanthereis ary
mentionof Alexandriain theforward (GD 1) of GD 1-7. It would be hardto askfor better
evidencethatneither(xD1) sectionwastheimmediatedirectsourceof the others totality.

G2  Butlet usreturnto the essencef the DR theory (xxD1&D5, fn 12) thatthe data
of GD 2-7 werebasedupondataof thetypefoundin GD 8, and x uponthe mainpoints
regardingthe sourceof GD 2-7's majorsite data:

[a] Whereasall latitudeswere originally measuredangles(method: Almajest1.12), the

inaccurag of thelatitudesin GD 2-7 shav thatthesedatahadbeencorruptedy subjection
to cruderounding(xD5) for astrologerslongest-daytablesin hours, beforebeingcompu-
tationally convertedinto thelatitude-dgreedatathatendedup in GD 2-7.

[b] All astronomically-baselbngitudesin GD 2-7 wereoriginally in hours,?® asnotedin

GD 1.4. This, becauséasediponcomparison®f lunareclipselocal-times?®

[c] Thuswe have arrivedatahitherto-unappreciatealization(obviousexampleatfn 16):

ironically, every jot of the astronomically-determinedataof the basicnetwork of cities

underlyingGD 2-7'sthousandsf degree-expressegbositionswasatsomepoint(duringits

mathematicatlescenfrom its empiricalbase)enderedn time-units: hours. As proposed
in Rawlins 1985G.

G3 And, asa result of roundedlongest-daygxD5) and Earth-scaleshifting (xL3),
thesehourdata becamethe semi-competent-occultistonduit (xD1) for data-corruption
which tragically destrged a sophisticatectivilization's laboriously accumulatechigh-
quality astronomically-basedncientgeographicatlata.

25 Wrongly (fn 45), Ptolemybelieved (GD 1.4&12-13)thateclipse-basetbngitudeswvererare. (The
methodof nding longitude-diferen@s betweensitesby comparinglocal times of simultaneously-
obseredlunareclipseswasobviouslywell knowvn. Seeg.g.,Strabol.1.12or GD 1.4.2.Least-squares
testsonancientongitudesshav thattheeclipsemethodhadbeenextensiely usedby genuineancient
scientists: Ravlins 1985G xx5&9 [pp.258-259& 264-265].) And so he assumedhat generally-
acceptedbngitudesvereprimarily basedipontravellers' stade-measuredistancegterrestrialjnstead
of eclipse-comparisor(gelestial}— a crucial,disastrougrror, whichundidgenerationsf competent
scientists'eclipse-basedccuratdongitudes-in-hoursindtherebywrecled (xL3) the GD's longitude
macro-accuracin angle. (Thoughnotin distance:idem) Note: said mis-stepmusthave occurred
beforethe hypotheticadovetailing (fn 21) of GD 2-7 andGD 8, perhapgxD1) in the 15 centuryBC.

26 A numberof network-cities'GD 2-7longitudes couldhave beencalculateddirectly from GD 8 orits
sourcepsingAlexandriag(D149)longitude(esst-of- Blest-Isles)60 1/2(GD4.5.9)or60 (GD8.15.10).
Someexamples:

London(GD2.3.278.3.6,D4), Bordeaux2.7.8,8.5.4,D21),Marseilleq2.10.8,8.5.7,D26), Tarentum
[Diller 1984 CodicesXZ Europe-Mapb site #5] (3.1.12,8.8.4,D53), Brindisi (3.1.13,8.8.4,D54),
Lilybaeum(3.4.5,8.9.4,D67), Syracusg3.4.9,8.9.4,D68), Kyrene(4.4.11,8.15.7,D146), Meroé
(4.8.21,8.16.9,D165),Kyzikos (5.2.2,8.17.8,D0176),Miletos (5.2.9,8.17.13D181),Knidos(5.2.10,
8.17.14D182),Rhodog5.2.34,8.17.21 D189— allowing for common[Rawlins 1994L xF3] ancient
roundingof 1"/8 to 8™), Jerusalent5.16.8,8.20.18,D247),Persepoli§6.4.4,8.21.13 D271).
However, thesecould as easily have beencomputedin the other direction. The majority of less
grid-critical sites' degree-coordinatesouldnt (xxD1&D5) have beencomputeddirectly from those
of GD 8 (atleastin its presenistate),but couldve gonethe otherway; e.g.,Smyrna(5.2,7,8.17.11,
D179)& Pegamon(5.2.14,8.17.10,D178).

Given the GD asit stands,f GD 8 is contendedo be the direct ancestorof GD 2-7's longitudes,
onewould have to amguethat the underlyingnetwork-basiswasfar lessin numberthanGD 8's 360
sites— which, if we arespeakingof siteswhoselongitudes(vs Alexandria)hadbeenastronomically
determinedyould not (in itself) beanunreasonableontention.
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hasbeenuniversallyacceptetf asgenuinelyhis. Rawlins 1991P(fn 6) andRawlins 1991W
(xR10& fn 220)have challengedhisincrediblemythby exposingseveralinternalproblems
of the pseudo-Aristarchofreatise. Perhapspseudo-£s hazy perceptionof Aristarchos'
astonomyisrelatedto hisresenteadorpus'nearextinctionbythegeocentristestablishment
of hisday (Seebelov: fn 69.) If we take “Sizes” astruly being Aristarchos',we must
accepthatoneof themosteminentastronomers historybelievedall of thefollowing v e
nonsense-propositiorfsleath1913pp.329f& 352f; Neugebauet975pp.635f):

[a] The Sun& Moon are1/15" of a zodiacalsignor 2 wide in angulardiameter(nearly
4 timesthe correctvalue),thuspseudo-/s semi-diametewas:

p=1 3

obviously false& explicitly contradictecby Archimedeswho reported* that Aristarchos'
solardiametemwasinsteadheveryaccurateraluel /2 (vsactually32?), thussemi-diameter
A=1=4 (3)
Rawlins 1991Pfn 6 eliminatedthe contradictiorby proposinghatthefactorof-4 errorwas
basedn misreadinghe Greekword mero\(“part”) asazodiacalsign(30 ) ratherthanthe
Greek-measurenit called“part” (7 1/2: Neugebauet975pp.652& 671).
[b] Lunareclipsescanlasthalf a day (vs 4" in reality: xC8.)
[c] Meanlunarparallaxis ¢.3 . (Actually underl .) Soanequatorialobserer would see
theMoon move (net) barelglits own diameterfrom rising to setting,a hint of [e] to come.
[d] The Sun’s parallaxis 9” (60 timesthe truth), which would causea parallaxfor Venus
(nearinferior conjunction)of over1 /2.
[e] In Mediterranearclimes (or nearerthe Equator),the upperculminationMoon MUST
DAILY BE OBSER/ED MOVING IN RETROGRADE?® againstthe backgroundf the
stars.(Alreadynotedat z1 fnn 3&5.) Thoughthisis aninevitable consequencef pseudo-
Aristarchos'work, it hasnotbeenmoticedby centurief commentatordrom Eratosthenes
(c.230BC) & Pappos(c.320AD) throughNeugebauel975,VanHelden1985,& Evans
1998. (Note the precisionof the irony herein the context of ON's arrogantattackupon
P.Duhemat Neugebauefl 957 p.206,emphadded:“Duhem. . . hasgivena description
of Ptolemys lunar theory accordingto which the moon would becomeretrogradeeach
month. ... agrantnonsense. .. Duhemstotal ignoranceof Ptolemys lunartheoryis a
goodexampleof therapid declineof the history of science) 26
C2  However, to give creditwhereit' sdue: theNationalGeographiSocietyhasgoneso
farasto publishphotographigproof of moonrisein thewest’ (Our World's Heritage NGS
1987pp.238-239adorninganarticle by longtimeLibrarianof Congres®anielBoorstin).
But the photois soineptly faked thatit providesuncowincing (notto mentionirrelevant:
fn 30) supportfor pseudo-Aristarchosmplicitly revolutionarylunartheory

2 The failure of prior historians,to facethe outlandishabsurditiesof the pseudo-Aristarchoms,
is a mystery (None haspreviously realizedthat it entaileda retrogradeMoon, despiteour broad
hints [fn 25] on earlierinside covers.) See,e.g.,Heath1913p.350,Neugebauefi975 pp.634-643
(which camenearesto fully realizingthems' folly — but thenattacled Aristarchosinsteadof thems'
attribution); alsoEvans1992p.68.

2 “sand-Reckner” p.223. With respectto the strangecontrorersy (Rawlins 1991Wfn 53) asto
whetherAristarchos(also Timocharis& Aristyllos) useddegrees: note that the various empirical
magnitudesurelyconnectedo Aristarchosareall easyfractionsor multiplesof degrees:1 /2 (solar
diameter)3 (half-Moonvs quadrature)& 10 2/3or 32 /3 (sarosremainder:Rawlins 2002Aeq.6).
[Noteadded011. Archimedes'(p.2243unwidtHimits, rt.anglefractionsl/200&1/164:1 /2 1 /20.]

% The"Upcoming’ lists (inside-caer) of DIO 2.2& DIO 2.3 publishedwarningsof this bombwell
over a decadeago (1992): “Hist.sci acceptsasgenuine,famousancienttreatiseputting Moon into
retrograde!"The JHA-H.A.D. crowd never picked up ontheclue. Is aryonesurprised?

26 Seethe equally-ironiccommentsat DIO-J.HA 1.2 fn 284. The Neugebauel 957 p.196passage
(therecomparedo p.206)was rst broughtto DR's attentionby thelate R.Newton.

271n this handsomgohoto,the Moon is seenin its rising aspectolviousto an outdoorastronomer)
low behindthe Sphinx,whichis looking atthe camera But the Sphinxfaceseastvard.
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C3  Letusseehow thedeliciouslyzary retrogradingconsequencgCl[e])comesabout.
Pseudo-Aristarchosmplicit?® meanlunar distanceis (eq.5)ry = 20°.10 (where1® =
1 Earth-radius)Butit is well-known thattheMoon's sidereaperiodis & was27¢.32(mean
siderealmotion 0 .549/hr)or 27.4 siderealdays. So an obserer on the Earth’s Equator
watchingthe Moon (with meandistance& motion),transitingin the zenith,musttherefore
betravelling 27.4/20.10= 1.36timesfastef® thanthe Moon, which will thusappeato be
moving in reverseataboutO .2/hr— the peak-speedf a(diurnal-synodicyetrograddoop
(similar to theannual-synodicetrograddoopsfamiliar to planet-vatchers}°

C4  Recallanotherseriousproblemwith the pseudo-Awork. We will de ne  asthe
half-Moon's angulardistancefrom quadrature.Rawlins 1991PxC1 suggestett thatthe
famousAristarchosvalue

A = 3 = arcsin(ry=rs) = arcsin(1=19) (4)

wasanupperbound,notaprecisegure. (Thenotation:ry, =theMoon's distanceandrg
= the Suns distance.)Evenallowing this,*2 Rawlins 1991Wfn 272shavedthatasmerely

%8 Heath1913p.339& Neugebauel975p.637 performthe samemath, understandablyvith less
precision.

2 The pseudo-Aristarchosoon, at meangeocentricdistance208.10, will travel 20.1timesfarther
per Earth-circuitthanwill anobserer on theterrestrialEquator But this circuit will take 27.4times
longerto perform. Thus,asnotedabove, the meangeocentricspeedof the equatorialobserer must
be 27.4/20.1= 1.36timesgreater Whenthe Moon is in the equatorialobserer's zenith,he is only
1%.1distantfrom pseudo-As Moon, sothe Moon's relative hourly angular‘topocentric”or obserer
centeredmotionis (20.10 27.4)/(20.10 1) timesthe meangeocentricsiderealhourly lunar motion
(0 .549)or: 0 .2. (Obliquity's cos=92%,ignorablefor roughmean-situationsfa] whentheMoon
is on the celestialEquator its motion is not parallel to the terrestrialobserer's equatorialmotion;
[b] whenthe Moon's geocentrianotionis parallelto the Equatorthe Moon is not on the Equator)

30 Maximum apparentetro-motionwould always occuraroundlunar transit (which is onereason
why xC2 calls National Geographia faked rising-Moon photoirrelevant to the presentdiscussion),
analogouslyto anouterplanets motionnearopposition.This entireeffect maysoundasif it is purely
theoreticalwhereaghereis in factareadily-discernablslovdown of topocentridunarangularspeed
whenthe actual(not ancient-theoretad) Moon is high. I.e., thereis a retrogradetendenyg, dueto
the Earth's spin; but in reality this superposegarallacticmotion's speeds — dueto the Moon being
about60® (not 20°) away from the Earths center— not fastenoughto overcomethe Moon's own
siderealmotion. For thereal overheadequatoriaMoon at meandistance& meansiderealspeedihe
equatorialobserer will betraveling only 27.4/60.27timesthe Moon's siderealspeedsothe Moon's
absolutetopocentricO .56/hr speedis sloved to a relatve angularspeedof aboutO .3/hr. (When
the Moon is nearthe equatorialihadir, this relatve speedwould be seen— if it werevisible — to be
0 .8/hr Overtime,the speedmustof courseaverageoutto the meanlunargeocentricsidereakpeed:
0 .549/hr) Thisgenerally-nglecta effect(which| have frequentlyobsered rsthand — andwithout
opticalaid— duringtemperate-latitudeigh Moon-starappulsesyouldeasilyhave beenmeasuredby
theancientsto yield a usefulestimatgxC11) of theMoon's distancer ;. Yetanothereasorfor the
incredibility of the wildly falsevaluesfor ry; entailedby pseudo-AristarchosWithout, thatis, both
theemendationberesuggestedin & ), whichleadto thereasonablealuesfoundin eq.11.

31 A weird variantof DR's upperboundapproach(to explaining Aristarchos'3 ) appearsn Evans
1998p.72. (With nocitationof Rawlins 1991P.)ThoughEvansspeak®f “leastperceptible’inequality
in crescenfandgibbousportionsof the month (without askinghow the 5 = 3 boundarybetween
theseportionss determinetl — adif culty whichthrowsusrightbackintothemireof theveryproblem
allegedly being solved), he saysAristarchos"simply madeup the value” — faithfully converting a
physicalargument(“perception”)into the orthodoxNeugebauerisritedabove atxAl.

32 As early as Archimedes(p.223), Aristarchoswas cited as claiming that the Sun/Moondistance

ratiois betweerl8& 20(prop.7).At rst glancejt mightseenthatthisbracletre ectsdata-precision.

Hardly. [a] Therangeindicatedis purelymathematica{notempirical). (SeeHeath1913pp.376-381.
The mathis a geometricapproachto a problemmore accuratelydoneby either simple circle-math
[like that of xC5] or by trig, which could suggesthattrig did not yet exist ¢.280BC. For contrary
evidencec.275BC, seeRawlins 1985Gp.261& fn 9. The two evidencestogethermay indicate
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allegedly (Almajest3.1) AlexandrianPtolemywould write a prefaceto his Ge@raphy
which never mentionshis own city, whenit is the prime meridianfor his astronomical
works, for his earlierannouncedibid 2.13)forthcominggeographyandfor GD 8?

F Blestlsleslgnored& Identi ed: the CapeVerde Islands

F1  Corversely the Blestlsles,the GD ekumene westbound(and GD 2-7's implicit
primemeridian),have no GD 8 entry In GD 8, thislinch-pin siteis only mentionecht two
places ratherin-passing at GD 8's prime meridianAlexandria(GD 8.15.10)and at the
GD ekumen's eastbound,Thinai (GD 8.27.13),whereit is notedthat Thinaiis 8" eastof
Alexandriaandthus12" eastof the Blestlsles.

F2  Yetanotheroddity: the GD repeatediystateshatthe BlestIslesarethe westbound
of the ekumene (Though, curiously not at GD 7.5.2, even while soonafter sayingso
at GD 7.5.14.) Yet the writer of GD 1 doesnot explicitly statethatall the longitudesof
GD 2-7 will be measuredrom the BlestIsles; andthe Blestlsles' hasno entryin GD 8.
Its positionappear® underAfrica at GD 4.6.34.Additionally, onenotesthatthereis nota
singleabsolutdongitudein GD 1 — everylongitudinalvalueis givenin strictly differential
terms.Now, if oneis writing aprefaceto acompendiunthatprovidesthelongitude-east-of-
Blest-Islesof 8000sites,onewould think thatthe east-of-Blpartjust might getmentioned
somavhere. Instead GD 1 is completelynon-committalregardingwhatwill bethe prime
meridianof thework. And GD 2.1 (the prefacelaunchingthe readerinto the 8000sites)
is likewise. (If onewerejust grabbing— virtually unedited— a prefaceto anothemwork,
somethindik e this couldeasilyhappen.)

F3 In the GD, there are a few islandsnear Mauretaniaat aboutthe latitude of the
Canarieswhich are the hitherto-standarddenti cation of Ptolemys BlestIsles. (E.g.,
S&G 1:455n.200,which scrupulouslynotesthat the identi cation of the Blest Isleswith
the Canariess uncertain.)But theseislandsarenot GD-listed atlongitudezero;noris the
centerof thereal Canariedongitudinallybeyondtherealwesterrhumpof Africa, whichis
how thewestern-mosanciently-knevn land obviously oughtto lie.

F4 GD 4.1.16lists a few non-zero-longitudaslands(Paina & Erytheia) at latitude
¢.30 N andc.3 westof Mauritania,which would bethe CanariesBut theseareroughlya
thousandnilesnorthof Ptolemys six “Blest Isles”whicharelistedby him atGD 4.6.34 at
longitudesD (four)or1 (two), atnorthlatitudesrangingfrom 10 1/2to 16 — whichis
aboutright for the CapeVerdelslands.(Actual CVI latitudes:c.75nmiN&S of 16 N.) The
sameislesarealsovisible®* on GD maps strungalonga longitudeof aboutd  — 300nmi
westof the western-mospoint (hump)of Africa (Dakar on CapVert) at a latitudethatis
againa corvincing matchfor the CapeVerdelslands which are therefore rmly identi ed
astheBlestlsles

F5 The GD's knowledge of the CapeVerdelslandsstandsas a testamento ancient
explorers' courage:they arec.300nmi from the mainland. (By contrastthe Canariesare
barelyoff the NW-Africa shore.) Sotheislands'discovererwashimselfthe nearesthing
to an ancientEriksenor Columhus. Over 1000 beforesailorsdiscoveredtacking, trips
therewerepresumablyextremelyrareandhazardousPossiblygalley-slave rowing-pover
was the key to the ancients'knowledge of the CapeVerdelslands. And perhapsthey
wereregardedasBlestbecausdEuropeartivilization hadnotyet signi cantly uplifted the
inhabitantsby theintroductionof its ever-brewing wars& their ever-resultantslavery.

2 Thanksto Alex Jonedor remindingDR of this.

% E.g.,B&J plate 6 (c.1300AD); samein plate 1, marked as“Fortunainsula”. Also S&G 2:838
& volumes'inside-ceers. Online at http://en.wikipedia.@/wiki/ImagePtolemyWorldMap.jpg, the
samesix “Fortunate”islandscanbe seenat the westendof Ptolemys world map,againat a position
pretty consistentvith thatof the CapeVerdelslands.The astonishinglypersistenprevious confusion
presumablyoccurrecbecauseéhe 51 of the6 islandslisted at GD 4.6.34is called“KanariaNesos”.
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D6 SuggestedSolution to Two Mysteries As shavn in the tablesof Rawlins 1985G
p.262,GD latitude-errorgor majorcitiesareoftensph-trigonometricallgonsistentvith the

xD1 theory Seeeq.lor Rawlins 1985Gp.261,for the relevantmath. Seealsodiscussion
(ibid p.259)of afurtherrevealingpoint: withouttheDR theorypresentethere& here(xC2),

how couldonereasonablyxplain two shockingoddities(which hadevidently escapedhe

notice of previous commentators); 1] GD latitudes(as alreadynoted)are two ordmays

cruderthan ancientastronomerslatitude-accurac (Roughly: a degreevs an arcmin.)
[2] The GD latitudeerrors'large size(again: ordmaga degreé) is comparabldo thatof its

pre-expansion(fnn 13&25) sourceslongitudeerrors— this, though:[a] Theformershould
be30timessmallerthanthelatter (Or41timessmallerif eclipse-obsemtionsarent taken

asraw-datapairs.) [b] Again,realastronomergnew theirlatitudeto ordmaganarcmin®

E GD 8'sDisconnect: GD a Hybrid

E1  Theorderof data-listingfor GD 2-7andGD 8 aresimilar. (Andtheformer's26local

mapscorrelatein designatiorandsequencavith the latter's.) This suggest§xD4) some
sort of inter-causatioror co-causation.(GD 8.2.1's statementhat GD 8's dataare from

degree-listddoesnotsaythatthey werethoseof GD 2-7,thoughthatmaybetheimplication
and-orthetruth.)

E2 However, throughouthe GD, we nd repeatednstance®f differencesn orderof-

listing.2° WhichamguesagainsGD 8 beingcomputediirectlyfrom?* GD 2-7 or vice-versa.
E3 Decadesago,Aubrey Diller pointedoutto DR thatthe GD never mentionsBook 8

— until thereaderarrivesthere.

E4 DR hasnotedsomethingsimilar: throughoutGD 1, thereis no mentionof Alexan-
dria?? Ptolemys claimedhomeandhis Alm's primemeridian. By contrastGD 1 mentions
suchsitesas: Thule (D1), Ravenna(D56), Lilybaeum (D67), Carthageg(D131), Rhodos
(D189), CanopugPtolemys true home), Syene(D154), Meroe (D165), Arbela (D261),
Okelis (D281), Kattigara (D356), amongmary others. Since Ptolemyis a multiply-

corvicted plagiarist (Pickering 2002A; Duke 2002C),one may ask: is it crediblethat

19 Rawlins 1982Gp.263fn 17. Notethat GD 1.2 shavs avarenesshat astronomicabbsenation
is the mostreliable basisof latitude-measureThis returnsus to the question:if sophisticatectities
knew their latitude (xB2), how did mostof thesedataget corruptedby astrologersMastherea long
astrologicatradition (xC1) of geographicatableswhich Marinos(noteGD 1.17.25 semi-conngion
of astrologersklimatato Marinos)and-orPtolemyfelt forcedto assento the a wedimportant-cities
latitudesof? Justasusually-equant-prefermgnPtolemymay've felt forcedto goalong(in the Almajes}
with Hipparchos' a wedbut long-pagan-sacregccentric-modesolartables.

20 E.g.,N'mes(D29) & Vienne(D28): GD 2.10.10-11& 8.5.7. (B&J p.106vs p.122.) Kasandreia
(D101) & Thessaloni& (D95): GD 3.13-14& GD 8.12.10&4. Pegamon(D178) & neighborhood:
GD 5.2.14& 8.17.10.Hierapolis(D237) & Antioch (D236): GD 5.20.13&16& 8.20.8&7. Teredon
(D259) & Babylon(D256): GD 5.20.5&6& GD 8.20.30&27. Kattigara(D356) & Thinai (D355):
GD 7.3.3&6& GD 8.27.14&12.

2 SeexG1. Fortheconsistensites eithertherewerecalculationf onesections datafrom theother
(in oneor bothdirections)or scrupulousattentionwaspaid (fn 25) to math-consisterycbetweerthe
two sectiongwhetherattheoutsebr duringlatereditors'touchings-up)— thoughthereareoccasional
inconsistencie®.g.,thelongitudeof Rome(D49): GD 3.1.61putsRome36 2/3westof theFortunate
Isles, while GD 8.8.3 puts Rome 1"5/8 eastof Alexandria. (Itself 60 1/2 westof Blest Isles by
GD 4.5.9,0r 4" [60 ] by GD 8.15.10.SeeRawlins 1985Gn.25.) But (60 1/2 36 2/3)/(15 /hour)

1"7/12< 1M5/8. Similarincompatibility: Salinag(GD 3.8.7,8.11.4,D79). SeealsoxK3.

22 Nobbel:46insertsAlexandriaatthe 14" klima (GD 1.23.9) butit is clearfrom M{iller 188381901
(1883)1:57,B&J pp.85&111,andS&G 1:116n.4thatthiswasnotin theoriginal, which (in GD 1.23)
namedonly four klimata north of the Equator: Merog [D165] (13"), Syene[D154] (13"1/2), Rhodos
[D189] (14"1/2), Thule [D1] (20"). SelectionrepeatedsD 7.5: B&J p.111. Note that Alexandria
[D149]is mentionedat GD 7.5.13-14.
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anupperbound,said3 gure dependaiponvisual discernmendf ordmag1/100000f a
radian— c.1%3, very nearthelimit of humanoculardiscernment(l amof coursetakingit
for grantedthatthe nenessof humanvision hasnot changedsigni cantly since280BC.)
C5 Wehave seerearlierfrom Eusebiogz1 eq.14)thatEratostheneplacedthe Moon at
adistanceof 19 Earth-radii,a gure presumablygottenfrom pseudo-AristarchogUnless
universe-shrinkingeratosthenewashimself pseudo-A. The documens curiosities[e.g.,
71 fn 4] cannotbe tracedback beyond Eratosthenes’j And this is the gure computed
from pseudo-As propositions11&17 at Heath 1913 pp.338-339. Yet Heath basesthis
uponaveragingdepressinglygrudebracletsassociateavith needlesslypedantiogeometric
proofs. By contrast,an exactcomputation(e.g., Neugebauet975p.637) nds 20 Earth-
radii insteadof 19: ]

1+ sin p

'm
using pseudo-/s falsedata(xC8 & eq.2): shadw-Moon ratio p = 2 andsolar semi-
diameter p = 1 . Question: if you wishedto nd 1/sin1 or (virtually the same)
the distance/sizeatio for somethingsubtendingl , wouldn't you just gure that the
circumferencds 2 timesthedistanceandl is 1/3600f that, so distance/semi-diameter
= 360/2 = 57.3? (The pseudo-Abracletsinsteadcanonly put the numbersomeavhere
betweend5 & 60! It's hardto acceptthat Aristarchoswasthis limited.) Is therea more
reasonablexplanationfor why a very simplecomputatiorwhich shouldhave produced20
insteadgot 19? [Our next speculatiorparallelsknonvn HipparcharresearchesAlm5.11.]
Try this: sinceDIO hasfor yearspointedout(xC4)that = 3 is probablyanupperbound
(notanexact gure), why notexplorethe olviousconsequencef thisassumptionpamely
that Aristarchos(not knowing where wasin therangeO to 3 ) simply madeit null for
solardistancas 1 ( = 0). Inthatcasegeq.5becomes:

1+ sin0 :
v T+ psn s 19%:100 (6)
(More efciently: ry = 60/ = 19.1.) So, Eusebios'veri cation thata lunar distance
of 1% wasan acceptedgure turnsout to lend potentialif as-yet-speculatée supportto
the common-sens®IO theorythateq.4s = 3 wasindeed(xC4) anupperboundfor
Aristarchosshaving hisopennesto thepossibilitythattheuniversewasmary timeslarger
thanthatimplied by takingthe3 gure asexact.

thatthe early 3" centuryBC wasthe transitionperiod whennewly-inventedtrig waswidely but not
universallyusedby mathematiciansOr, Aristarchosmay simply have opinedthatgeometricclothing
for his demonstrationvould enhancets academidémpact.) [b] Theimplied visual precisionwould be
impossible anyway. Therange(18to 20) correspondso equalling3 0 .16 — whichin terms
of visualdiscriminationcorrespondso half (fn 17) of 1 /4 (lunarsemi-diameter)imessin0 .16, or
barely1% clearlynotvisible. Rawlins 1991PxC1regarded3 asanupperbound.No otherempirical
interpretatiormakessense.And we nov nd herethatthis seeminglyspeculatie interpretationhas
led straightinto realizationof its consisteng with Aristarchos'othercosmic-measuraork: xB1.

3 Hasit beenpreviously notedthat Aristarchos'nearcontemporaryArchimedes(probablya few
yearslderandlight-yearsbrighterthanEratostheneskeportsnoneofthefollies of pseudo-Aristashos?
(Which perhapsandwicheshetime of pseudo-As origin into the 2" half of the 3" centuryBC.) The
neareshe comesis in referringto Aristarchos'Sun/Moondistance-ratiasbeingbetween18&20, a
mereconfusion(identi ed elsavhere: fn 32) of geometricmethodwith precision. But Archimedes
doesnt repeatary of thekey giveavay scravupsof pseudo-Aristarcho -wide Sun(indeedhecon-
tradictsit), lunardistancel &, Earth-shade/Moonratio= 2. Notealsotheclashbetweemrchimedes-
Aristarchos(eq.15)and pseudo-AristarchofHeath1913pp.339& 350)onrg: 1000 vs 36, re-
spectvely. Were Aristarchos'works morewelcomein Archimedes'Syracusehanin Eratosthenes'
Alexandria(by thenof less-Greekulership,and scally strainedfrom fundingwars, e.g., Pyrros')?
Seezl xF3. (WhatAlexandriainstrumentaktardatasurvive from the 100/ after Aristyllos, 260BC?)
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C6  In additionto the ock of pseudo-Adif culties citedabore (xC1 & fn 32), Rawlins
1991WxR10alsorevealeda hitherto-unnotedhternalcontradictionin the pseudo-Awork:
the explicit (and false) statementhat 1/3960 of a rt angleis too small to be visually
discernedHeath1913p.370,Neugebauel975p.640). However, 1/39600f art angleis
4 timesbiggerthan1/100000f aradian. So, this pseudo-Astatementvipesout the entire
visualbasis(fn 17) of Aristarchos'Experiment!
C7  Theforegoingshaws (in overkill proportions}hatthe pseudo-Areatiseis notto be
acceptedistheoutputof acompetenastronomerOnemayassumesither: [a] Aristarchos
wasa fool (fn 34), or [b] the work is not by him. | preferoption [b]. However, more
importantthanthe authors identity>* is the astronomybehindpseudo-A.
C8  Havingthusalready(xC1[a]: “meroV) clearedup pseudo-Aristarchosmostobvi-
ousabsurdity(eq.2:1 lunisolarsemi-diam p), we checkanothethighly suspecpseudo-A
statementnamely that, at the Moon's distance,the pseudo-Aristarchosatio p of the
Earth's umbra(shadev-width) to the lunar angulardiameteris just 2. (Computingwith
accurate is crucialfor nding thelunardistance:eq.11.)Butthis would (eg.10)cause
centraleclipses'Entirety (Partiality + Totality) to be 3 timeslongerthanTotality. Letting
standfor the Entirety/Totality ratio, we have pseudo-As p = 3 (eq.10). But it is well
known thataneclipses maximumpossibleEntiretyis insteadustunder4”, while maximum
possibleTotality is slightly morethan1"3/4 — thatis, roughly 2" — creatingan Ent/Tot
ratio of barely?2 (far shortof Ent/Tot = 3). For the meandistancesituation,the actual
shadav/Moonratio is2.7(correspondingo Ent/Totratio = 21/6: fn 35). And weknow
thatHipparchosused = 2.5(Almajest4.9),while Ptolemyused = 2.6 (Almajest5.14).
So,how couldanobservingastronomeset = 2 ?! Thebasisfor estimating is eclipse
records.(And Aristarchosmayhave researchednddravn wisdomfrom suchrecordsmore
thanary otherGreekof hisday: DIO 11.1z1.) Thesimplestmethodwould beto usecen-
tral eclipseqEarth-shade & Moon concentricat mid-eclipse):thosefor which thelunar
pathvirtually bisectsthe shadw. By averaginga few empirical durationdatafrom such
centralevents,onemay (eq.7)compute from theratio of thetime of anEntireumbral
eclipseto time of Totality (for centraleclipses)whichis (crudely)4™/2" = 2, a gure that
reveals(viaeq.7) tobemuchnearedthan2. Evenasidefrom Aristarchos'accesso cen-
turiesof Babylonianeclipserecordshecouldhave obsered rst-hand the 21-digiteclipse
of 286/5/20( = 2 1/5); and-orthe 19-digit eclipseof 279/6/30( = 2 1/4), which
occurredjust a few daysafter his famousS.Solsticeobseration. Sucheasyobsenrations
would make it clearthat wasnowherenear2. Onepossiblecauseof pseudo-As wacky
= 2 is amateuristtonfusion: pseudo-Acarelessiytook (somethingaboutin-shadav,
wasntit...?)tobe . (Wealreadyknow from xxA1&C1 how easilyconfusedoseudo-A
was.) Keepin mind: the Entire/Totality ratio is an easyraw-empiricalnumbeywhile
is derivative Anotherpossiblesxplanationof the pseudo-Aristarchos-vs- foulup arises
quite naturallyfrom anexaminationof the neatinter-relationshipbetween and :

_ +1 _ +1
= 1 = 1 )

C9 Eq. 7 is a specialcase(where constanta = 1) of what I'll call the “Reversible
FractionalFunction” (RFF):

y=R(X) = (x+a=(x 1) ®)

3 |t is possiblethatpseudo-AwasanuninformechyperpedantasNeugebauet 975p.643speakof
Aristarchoshpelieving himto betheauthorof “Sizes”)— aspolitically powverful ashewasincompetent.
Poseidonioss alsoconnectedNeugebauet975pp.654)to = 2, perhapsvhile assumingylindrical
shadav (which ON nadvely relatesto null parallax).Did = 2 evolve from suchmis-geometry?
Alternateroute: if akey pseudo-Aslip miscontrued g=ry; = 19 (eq.4)asr y=Rgarth = 19 (eq.6),
theneq.6couldhave produced = 2. (Lesslikely: eq.10andry = 19 [into eq.6]causedp = 1 .)
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grid-network of ImportantCities' latitudes(xD5) — a grid which typically misplaced
geographically-&y cities by ordmaga degree grossly mislocatingtheir latitudes,e.qg.,
Byzantion(D87 [Istantul]) by 2 (though,asB&J p.29n.37rightly manel, thefalseGD
latitudecontinuedo bebelievedatreligiouslynon-empiricaByzantionuntil c.1000AD!);
CarthaggD131)by 4 , ahugeerror (revealedat Ravlins 1985Gp.263asdueto falsel )
thatenormouslydistortedmapsof N.Africa (up to the Renaissancever 1000 later). Not
to mentionBabylon(D256)by 2 1/2 (fn 10; Rawlins 1985Gn.13)— a discrepang which
is dif cult 6 to reconcilewith a modernhistorian-cults non-empiricalinsistence(fn 46)
that Greecehadhigh-astronomydebtsto Babylon. DR suspect$xA4) thatthe latitudinal
shortcoming®f the GD's basicgrid-network derive primarily from astrologeHipparchos
(not Marinosor Ptolemy): seeat GD 1.4.2(& 8.1.1)on Hipparchos'listing-clumpingof
citiesof differing latitudesunderthe sameklimata (xA3), for astrologerstonveniententry
(xA4) into commonlongest-day-base@blesof housesThis degeneratie steptypi ed the
fatefullaxity (www.dioi.org/cot.htm#twvrwhich DR'sxD1 theoryproposesvastheprime
sourcé’ of latitude-accurags corruptionin GD 2-7.

D5 Roundingklimatato fractionsof hours(GD 8's practice)correlateso FAR cruder
precisionthanroundinglatitudesto twelfthsof degreeswhichis the precisionof Books2-

7'sdata.Ancientlongest-dayablesoftenroundedVl tothenearest/4. (Seeg.g.,Alm2.6,

Neugebauet975pp.728f.)Butwhenusingeq.lin theMediterraneamegion,alongest-day
error of meely 5 timeminwould causean error of nearlya full degree And ordmagl is

theactual(terribly crude)accuray of the dataof Books2-7. (Exampleof degenerag [SE

Asia]tracedn detailatxK10.) Thisis (alongwith theplethoraof placesvhosédatitudesfall

conspicuouslyponexactklimata)oneof the bestargumentdor the Rawlins 1985Gtheory
that roundedlongest-daydata(GD 8's or its type) were the basis(xG3) for the key-city

latitudesof GD 2-7. Notethehistoricallyvital (if paradigmist-erboten® lessorimparted:
competentncientgeographys heritageto uswascorrupted— crippled (xG2) mightbea

moreaccuratendictment— by the societalubiquity of a pseudo-scien¢astrology(xD4).

But keepin mind (DIO 4.3 z15 xC3) that Ptolemyworked for the newly-cosmopolitan,
astrology-saturate8erapicreligion, and doing horoscopesnternationallyrequires(then
& now) 3 manuals:astronomicatables geographicalables & interpretationahandbook.
Ptolemys primeworkswere: Almajest GD, & Tetrabiblos

6 1t is commonknowledge (XL6) that the longest-dayvalue (GD 8.20.27)for Babylon (D256),
14h5/12,is aroundingof 1472/5— whichis 3/5 of adayandtheM basisof computation(xG2[c]) of
therevealinglyinaccuratdatitudeL = 35 N (GD 5.20.6),2 28° (148nauticalmiles)too far north.

17 Thereremainghequestiorof whetheHipparchosvasresponsibldor thefatefulstepof converting
(viaeg.1l)crudetakularlongest-dayM valuesfrom hoursto degreesof latitudeL . In thelight of DR's
2007realization(www.dioi.omg/cot.htm#hrbcpf just how admirablyaccurateHipparchos'longitudes
may've been,the oddsthat he was not the culprit are enhanced. Has the remarkableirony been
notedthat the Geayraphical Directory (at GD 8.1.1)itself scofs at the commonfolly of clumping
citiesunderparallels?Or thatthis contradictsGD 1.4.2,whereHipparchoss praisedfor his alleged
alonenesin performingthe very sameclumping? Of course the GD 8.1.1complaintis merelythat
parallel-listdlik e the pre-Ptolemyoneof Pliny (77 AD): analysedtRawlins 1985Gp.262]wastetime
andspace but the statements valuablein its suggestiorof ancientcurreng of the very lists upon
whichtheDR theoryis founded.(Saidcurreng couldhelpadefensef Hipparchosasnot-necessarily
the unique sourceof the GD's macro-errorsihawever, his attractve fameand his citation by both
Marinos[GD 1.7.4]andPtolemy[Almajest passinj arguein favor of his culpability here thoughsee
speculatiorabore [in this fn], on his longitudes.) We neednt speculatearyway, on the existenceof
lists of a few hundredkey cities' coordinates.Justsucha list survives, e.g.,in the PtolemyHandy
Tables the ImportantCitiestableof which (N.Halmal:109f[1822]), appearzloselyrelated(xK4) to
GD 8in bothquantityandsequence364sitesin all, with 12 notin GD 8, and8 missingin HT. See
alsothetwo ImportantCitieslists (fn 43) providedin E.Honigmanri929[pp.193f]: Vatican1291[493
sites]andLeidensid XXVIIl [a comparablewumberof sites]. Thesdists' positionsare[like GD 2-7]
givenentirelyin degreeseastof Blestlslesandnorthof the Equator

18 Seez2 fn 67 & DIO 2.1z3 xC10[p.31].
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westward not eastvard, was muchin uenced by Marinos' overtiny Earth.) Corversely
thereareplenty of hints (e.g., Memphis' 13'57™: fn 7) thatthe majority of GD 8's non-
major cities may have beendirectly computed(via eq.1)from dataof the sort found in
GD 2-7. (Note strongevidencethatneithersectionwasdirectly computedrom the other:
XE2.) E.g.,the greatemrecisionof GD 2-7 datais obviously oftenimpossible(fn 26) to
derive by computingfrom GD 8 — while the reverseis frequentlypossible(seexD5 for
cause).Further late copiesof Ptolemys Handy Tables(a work probablyearlierthanthe
GD) containalist of c.360ImportantCities' (364 in Halmased.) latitudesandlongitudes
in degreesyery similar (thoughnotidentical)in selection bulk, andsequenceo GD 8. It
may bethatPtolemysimply computedhe non-key sitesof GD 8 from somethindike this
list, asa handiest-possibléxA4) add-onto crowvn his GD.

D2 However GD 8 was accomplishedjt was an astrologers-dreamHandiestTables
(xA4 [2]), theonly exampleof its typethat survivedfromclassicalantiquity:

[1] All latitudesexpressedn longest-dayfor (xA4 & eq.2)easyentryinto tablesof houses.
[2] All longitudesexpressedris-a-vis Alexandria,and

[3] in hours— for corverting local time to Alexandriatime, to enter Alexandria-based
tablesfor computatiorof the zodiacalpositionsof Sun,Moon, & planets.

D3  B&J p.29notes(asdid Rawnlins 1985Gpp.261f)speci c caseswherekey cities'
latitudesmusthave beencomputed* from longest-dayRegardingthe prefaceto GD 8:

[a] Theprefaces commenton map-distortiondelongwith parallelmaterialbackin GD 1.
[b] Oneof themostohviousargumentsagainsiGD 8's databeingfor (non-warped)mapsis
thatlongest-daydataarenotlinearly related(xA4) to latitude. (Note shrinkingof klimata-
bandswith recessiorfrom the Equatorat, e.g.,S&G 2:748-751.)

[c] The GD's regional mapshave comedown to us. Granted,they are not originals;
nonethelessheir delity to the GD's regionaldividersstronglysuggesthatthesearethe
originalsin essentials. Thoughthe maps' mawgins bearlongest-daysnarks (inevitably
atlargelatitudeintenals),thedensely-mar&d, dominantorth-souttco-ordinatglinearly
relatedto up-davn distanceoneachmap)is latitudein degrees Whichis necessarpecause
thesemapsdepictthelocationsof thousandsf cities(notthe hundredof GD 8), thegreat
majority of whosepositionsare not given at all in GD 8, while all their longitudesand
latitudesarein GD 2-7. More indicative yet, the mapsmeasurdongitudenotin GD 8's
hours eastor westof Alexandrig, butin GD 2-7's dggreeseastof the Blestlsles
(Seethebeautifulreproduction®f several suchmapsbetweerpp.128&129f B&J.)

So: why would GD 8's prefacebe discussinghe constructionof regional mapsactually
baseduponthe dataof GD 2-7? Is this moreresidualevidence(seefurtheryetat fn 17)
of patch-vork authorshipWhat evidenceconnectdMarinosto the constructiorof GD 8?
Theabsenc? of his native coastalPhoenicigrom GD 8 proveshis non-authorshipf it.
D4  Tyre'sabsencdrom GD 8 only addsto the evidence(XE & xG1) thatGD 8 is not
directly connectedo Marinos-of-Tyre's Books2-7. Soit would be wrong to over-claim
that GD 8 is the fatherof GD 2-7. Uncle or cousinmight be nearerthe mark: xE1 xG2.
For, longest-daydata(the stuff of GD 8) are olviously the basisof the full work's awed

everreappearingittemptysee,e.g.,Rawlins 1996CxC14 & fn 47 [p.11]) to claim that Eratosthenes
got-the-right-answefor the Earth’s circumferencéout expressedt usinganundersizedtade.

14 A semi-ambiguity:Almajest2.13predictsthe upcomingGD andrefersto degreesvs the Equator
for latitudes(like GD 2-7) but speakf placingsitesby degrees(the measureof Books 2-7) while
using(fn 43[1]) the Alexandria(D149) meridianof Book 8 (andof E.Mediterraneamastronomers
astrologers)soit conclusvely favorsneithersideon therelationbetweerthe GD's two data-sections.

15 1n Nobbesedition,atGD 8.20.18Jerusalend247)thespellingof “east”change$rom anatolas
[anatolaslto eo [eo] for mostof therestof GD 8. If the switch (which occursonly in somemss)is
meaningfuljt is possiblethatit is connected{a] to thecompilers departurgat aboutthis point) from
amapof the RomanEmpireto anextra-empiremapof differentformat (andlessreliability), andthis
perhapded [b] to the accidentabmissionof coastalPhoeniciapossiblyduethetwo maps'different
orderof site-listingaroundthe nearbyseam.More patch-vorkery?
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It is notimmediatelyobvious thatthe deceptiely simple expressionR(x) bringsout the
funin function— by thefollowing cuteproperty:

If y = R(x), thenx = R(y).

C10 HadtherealAristarchosgenuinelybelieved = 2, hemusthave realizedthatthis

correlatedagainvia eq.7) to = 3 — which wasplainly false,asanyoneof the slightest
experiencavith eclipserecordsvouldknow. Butwerecall(xC8)thatactual just® exceeds
2, andno lunar eclipsedatumis easierto nd. Thus, it is not crediblethat Aristarchos
wouldoptfor =3— avaluenearly v etimesasfarfrom thetruthasthatwhich| will here
suggestvasactuallyhis original, namely aroundingof thecrude = 4"/2" ratio notedin

xC8 astoo plainto miss,thatis: A = 2. And this entails(via eq.7) acomparablybetter
valuefor theshadev-moonratio A, sowe canbe pretty sureAristarchosused:

A= 2 A=3 9)

Note that, if we acceptpseudo-Aristarchosq.95 roughly valid valuesbecamereversed
into ridiculousfalsity:
p= 2 p= 3 (10)

Thus,in brief, inspiredby our xC1 revelationsof pseudo-As unreliability, | amsuggesting

(xxC8-C10)that pseudo-Athroughsloppinesor ensnaremertty symmetry(of the eq. 8

RFFunction)either:

[a] misunderstood referenceéo (commonlyknown to beabout2) asareferenceo , or

[b] simply confusedAristarchos' o = 2& a = 3 with eachother! (Easymix-up for an

amateursince,aseqs.7&9-10 have revealed: wheneitherof the two variablesequals3,

the otherequals2. Note alsocylindrical-shadw confusionat fn 34.) Let usnow explore

theconsequenced this simple(thoughspeculatie) hypothesis.

C11  Wesubstituteegs.3 & 9 into the usualeclipsediagramequatiori® (e.g.,eq.5)and

thusobtain: .

_ 1+ sin p
(1+ aA)sin a

for o = 3 (eq.4)or o = 0 (eq.6),respectiely. Bothry, arecorrectwithin c.5%.
(Moon's actualmeandistance: 60°.27. It shouldbe keptin mind thatry = 60° might
alreadyhave beenindependentlyealized[roughly] by measuring:[a] the slowing of the
Moon's motionneartransit,asdescribechereatfn 30; or, [b] rising-vs-settingparallax,as
hintedatin xC1 [c].) It is by no meansimprobablethatr), wasknown to within a few

Earth-radiiin 280BC — afterall, it dependsritically (in eg.11)onlyupon (or )and ;

andboth of theseareeasyto nd accuratelyenoughfor that purpose.(Keepin mind that
Aristarchosknew theMoon's periodto a precisionthatcertainlydoesnt soundlike amere
“theoretical”’math-pedantxF9vs.xA1, fn 20,& fn 34.) In fact,theideathat Aristarchos
wasso ignorantasto mistale ry, by afactorof roughly 3 (20°: xC3 & eq.5)— or even
afactoraslarge as4/3 (80°: Rawlins 1991Weq.31)— is dif cult to countenancesince
theseblunderswould requirealmostimpossiblylargeerrorsin - and(especially) .

'm

60° or 57° (11)

D Solar SystemScale

D1  Wenext nd whattheforegoingimpliesfor solardistance s. Fromeqs.4 & 11:

rs=ry=sin o 60°=sin3 = 1146 (12)

3% Inreality mean = 21/6,asonewill nd fromaglancethroughaneclipsecanoror by substituting

=2.7(xC8)intoeq.7.

36 Almajest5.15 or Rawlins 1991W eq.27. This equationdependsupon settingthe solar& lunar
semi-diametersqualto acommon .
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(Dueto the obvious uncertaintyin , this resultcouldjusti ably be rounded’ to 1006.)
Sucha stepcouldhave triggeredthe latertradition— discoreredat eqs.23&24of Rawlins
1991W— of dividing®® the AU into units of thousandths1 AU = 100G'.)

D2  About 900 AD, Al-Battani's solarwork, explicitly building uponthe remainsof
Greeksolartheory exhibitedpreciselyr s = 1146 (andfailedto supplycoherenfusti ca-
tion for thechoice: fn 39). Thissuggestgthoughit hardlyprovesy® that1146 hadbecome
astandardraluein someGreektraditions.

D3 Previousattemptdo deducéAristarchos'r s (from eq.11)led to valuessuchas384°
(Heath1913p.3390r Neugebauel975p.637eq.20,computingexactly) and,quadruple
that, 1536 (Rawlins 1991W [xQ5]). (The rst value was basedon unalteredpseudo-
Aristarchos;the Rawlins 1991W value was basedupononly 1 of the 2 emendationgo
pseudo-Aadoptedhere, namelyeq. 3.) However, neitherof these2 valuesis directly
attested. Thus, given Al-Battani's use (xD2) of 1146 (eq. 12), we may concludethat:
[a] thevalue1148€ is the preferredchoice(of thosediscussedhere)for Aristarchos'early
rs (seealsofn 37),thus[b] our 2 emendationgeqs.3&9) arenot-discon rmed.

E Aristar chos& the Seagoat:
Expanding the Universea Trillion Times
E1 Theirony is that Aristarchos'famousExperimentwasfar inferior*° to his greatest

heliocentristscale-contribtion. As remarled hereat xB1, Aristarchosthoughtout the
implicationsof heliocentricityto their astonishingandhistoric conclusion:the absencef

37 The hypotheticalroundingof rg = 1146 (to 100¢°) would producea slight inconsisteng in
eq.12, but (for ryy = 60°) would yetimply 5 =3 26° 3 . Notethat 1146 is muchnearer
100C thanary previous scholars estimateof Aristarchos'valuefor rg: xD3. Fromfn 18 or eq. 13,
we seethat Aristarchosultimately may have ordmag-roundeds/r g to 10000. In ary case,Rawlins
1991Wegs.23&24prove thathe (at leastinitially) and-orlaterfollowersroundedl146° to the nearest
ordmag,100C, or divided the AU into a thousandmilli-AU: 100®. Whetheror not theseancients'
micro-measurevasEarth-radiithe1991analysisshavs thattheirmacro-measur@asheliocentrically
AU-based.

%8 Whatever its origin, this standardizatiomloesnot imply perpetuakonsistenidenti cation of 12
with 18, thoughsuchanequationrmaywell have hadat leastpassingoopularity It seemshat, during
the3™ centuryBC, r g wasinitially (from Aristarchos'Experimentgsetatordmagl00C; andthenlater
(dueto failure to obsenre planetarydiurnal parallax,as notedhereat xF), heliocentristastronomers
(contrageocentrists:xxF5) enhanced g an ordmag,up to 10006 — the sameArchimedianmyriad
ratio alsoadoptedor r¢/r g ateqs.13 & 14.

% |t is awayspossiblethatthevaluesbroachedibore (ry = 60° & rg = 114€) actuallycamefrom
a completelydifferentsourcethanheresuggested Swerdlav 1969hasmadea persuasie argument
thatHipparchos'T g = 49C° washasen anadoptedsolarparallaxof theroundedvalue7°. Similarly,
if an ancienthad adopteda roundedsolar parallaxof 3% he would (asindependentlynotedat Van
Helden1985p.31)deducer g = 180 60F/(3° ) = 1146 (a gure later usedby Al-Battani: xXD2 &
fn 57) — andhe could then, from a rearrangedrersionof eq. 12, arrive (backwardly & shakily) at
rm = 60°. Ontheotherhand,it might be that,if Hipparchosconcludedfor rg 490 (Swerdlav
1969),hedid so(ashedid somuchelse e.g.,Ranlins 2002Afnn 14,16, & 17)following Aristarchos'
lead,whichin this casewould probablymeanbuilding upon ratherthansolarparallax.If headopted
rym = 60F from Aristarchos(eq.11), andbelieved he hadmeasured to be7 , thenhewould revise
eq.12toyieldrg = 60°/sin7 = 492 49C°. (Or, if Hipparchosndefensiblystuckby anearly
value[Rawlins 1991WxR1] ryy = 77¢ [itself basecon = 3 ] andthenshiftedto = 9 , hemight
have inconsistentlycomputed' g = 77%/sin9 = 492 49(. For Hipparchosrg = 77, seee.g.,
Swerdlav 1969p.289.) VanHelden1985p.167n.8 suppliessimilar speculations.

40 Theintimaterelationof Aristarchos'Experimento heliocentricityis seldommentionedn modern
textbooks(perhapsueto theironic geocentrist-preferenaetedat fn 72), thoughobvious from the
Experiment largeimplied solarvolume: Rawlins 1991PxC3. Thatthe Experimen®& heliocentricity
aredueto the samescientistis thusimplicitly regardedasmerelya coincidence!
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andeffectively parallax-fredatitude-determinatiomethodwhichmay(xB1) gobackto the
time of the GreatPyramid!® Wasthe purposeof Marinos' geographynaval? Or natal?*

D Astrologers’HandiestTables,InterRelations,AcuracyDegradation

D1 GD 8.2.1statesthatthe dataof Book 8 were computed(via eq.1)from latitudes
& longitudes. However, a detailedmathematicatasehasbeenmadeby Rawlins 1985G
pp.260fthat — though the remote-pasbrigin of longest-dayM datawere obviously
computedfrom latitudes— the highly (xxD5, K10, & L5) corruptedlatitudesof major
cities listed in GD Books 2-7 musthave beencomputed(via eq.1)from cornventionally

over-rounded longest-dayM-data (xA4) of just the sort® we seein Book 8. Flagrant
examplesappearbelow, e.g.,Babylon(fn 16) & SE Asia (xK7). The suggestiorhereis

that distortionsin GD latitudesgo back at leastto Hipparchos,while the distortionsin

longitudeprobablyoccurredaterthanHipparchossincethey involve ashift (fn 25;z1 xJ4)
from the Hipparcho252000-stad€&arth-circumferencén 47) to the 180000-stad&arth-
circumferencevhichfellow-RhodianPoseidonioseemso have switchedto (Strabo2.2.2)
during the 1% centuryBC. (ThoughTaisbak1974 eruditelywondersif this switchwasnt

muchlater) The Almajestwasstill usingthe larger Earth-sizeduringthe mid-2" century
AD, andtheearliestrock-certairattestatiorof thesmallervalue's useis by Marinos,around
thesametime * (Columtus' belief, thatthe shortestrip to China’s Kattigara[D356] was

10 SeeRawlins 1985Gpp.255-256aswell asRawlins & Pickering 2001;seealsoDIO 13.1[2003]
(www.dioi.omg/vols/wd1.pdf)pp.2-11]. Similarly, Hipparchosnew hisown latitude,but seemgxB1)
to have beenweakelsavhere,e.g., placing Athensa degree southof its actuallatitude (Hipparchos
Comm1.11.3&8)andBabylon2 1/2 north(xL6) of its — bothvaluescopied(fn 10) by the GD.

1f latitudesbaseduponlongest-daydatawereMarinos', this would raisethe suspicionthathewas
anastrologer (Possibleput — asalreadynoted[xC1] — his recloninglongitudein degreesandfrom
Blestlslesis contrathisidea.) Werefamousancientastrologersanalogouso modernpopularscience
writers and publications(www.dioi.sno.htm),whereubiquity, lucre, and hype obscureinnumerag,
therebynourishingblind-leading-blindnulti-generationateplication(e.g.,www.dioi.sti56.html#rlbk)
of unreliablescholarship?

12 This is not to dery that someGD calculationswventin the otherdirection (xD1) — nor evento
rejectthedistinctpossibilitythat GD 8 wasentirely computedrom GD 2-7 (datathemselesalready
corruptedby calculationsfrom a prior pool of longest-daydata)as alleged. But somedifferences
(fn 7)in thetwo mss-traditiongDiller's XZ & UNK) occasionallyemindusthatpost-2'9-centuryAD
revisionsof theGD 8 valuesmayhave attemptedarrangingconsisteny, in thesamespirit thatlatitudes
in GD 2-7 wereadjustedat somepoint (at or beforeHipparchos'era),accordingto the DR theoryof
the GD. Notethatthelattertheory(xD1) hasherebeenlimited to proposingthe high likelihoodthat
dataof thesort (xD4) providedin GD 8 underlayGD 2-7's majorcities.

13 B&J p.14 n.10 shaw excellent judgementin rejectinga misguidedbut persistentiradition of
manipulatinghestade toforcedisparateancentEarthmeasuesto agreewith each other orreality. See
alsoRawlins 1982N;Rawlins 1996Cz1 xC14& fn 47 [p.11]. Theformerlyunpopulabut evidentially-
insistentfact (z1 xJ3) that EratosthenesEarth-circumferencavas genuinely(not illusorily) high by
1/5,andMarinos-Ptolemys too low by 1/6,is shavn by atleast4 considerations:

[1] Ptolemys expansion(by over 1/3) of theRome-BabylonongitudinaldistancebetweerAlm & GD.
[2] TheGD's similarly large (33%-40%)systematiover-estimateof actuallongitudes.Seetheleast-
squaregestof Rawlins 1985Gp.264,leadingto p.2655 tableof reconstructions(The rst scholarto
sensdahatancientshadmultiplied longitudesby adjustment-constantshenadoptingnewn Earth-sizes,
seemso have beenPascalGossellinGéagraphiedesGrecs1790. Seehis severaltablesexploring the
hypothesisalsoRawlins 1985Gn.22,which creditsGosselin& vanderWaerderfor this penetrating
realization.)[3] DR's neatcommonexplanationof both C -values'errorsfrom atmosphericefraction
of horizontallight (xz1 xA4 & xK) with 1/6 the curnvatureof the Earth. [4] Strabol.4.1reportsthat
thelargenes®f EratosthenesC cameunderlaterscholarlyattack.

All 4 of theseevidencesare consistentvith eachotherandwith realizationthat Marinos& Ptolemy
(or their source[s])adoptedthe genuinelysmallerEarthentailedby the 700 500 stades-pedegree
shift. Thus(z1 xJ2), thereis not only no case-forbut no longer even any need-forthe literatures
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Acre(Ptolemais)Tyre(xC2)& Sidonhaveerrorsof only afew miles, notquiteasright-Onas
theEgyptiantrio, butnonethelessnpressie for antiquity— andhighly unusuafor theGD,
suggestinghatMarinosin Phoeniciglik e Hipparchosat Rhodos)got particularlyaccurate
latitudesfrom his own obsenations or from thoseof local astronomersr navigators,
evenwhile (fn 10) absorbingandrelayingordmagl errorsfor regionsoutsidehis or his
associatesdirectexperience Of theses sites,only Memphis(D151)is listed” in GD 8.

B2 Theimplication: thosemajorcitiesnotlistedin GD 8 andcivilized enoughto desire
andafford astronomergnotexD6) shaw abetterchanceof having accuratesD 2-7 latitudes
(xxJ2&K11)thanthosewhichdont.

C The Unresohed Mystery of Marinos the Phoenician

Cl Why hasnt it beenpreviously notedthat GD Book 1's extensve critical discussion
of Mediterranean-igion scholarMarinos' datafails to provide unambiguouslya single
Marinos latitude in degreesfor ary Mediterranearcity? — or, indeed,ary city within
the RomanEmpire® So,thoughMarinos' latitudefor the extra-Empirecity Okelis (xH2)
(D281)hintsatinferior accurag, we cannottell for surewhethethisImportantCity latitudes
wereascorruptasthe GD's. l.e.,the GD's silence(fn 8) on Marinos' latitudeswithin the
Empireleaves openthe possibility that his latitudesfor Mediterranearor RomanEmpire
siteswereaccuratgif so, GD data-dgradationoccurredafter his time) — andwerethus
suppressetbr disagreeingvith thoseof Hipparchos.(Similarly at fnn 8&19). But would
eng/clopedistPtolemyexpendthe hugeeffort requiredfor shifting 8000datato dovetail
with an underlyinggrid-network's few hundredimportantcities? (Ptolemydoesreport
[GD 1.18]thatmuchof Marinos' datafor minor cities wereincompleteand-orscattered,
soseriouslabor [on someones part] wasrequiredfor subsequengstimationof positions'
preciselongitude & latitude, whetheror no accurateor [xI7] evenreal.) Yet, if (fn 19)
Marinos were an astrologer why would he give longitudesin degrees— andworse,in
degreedrom theBlestlsles,not Alexandria?(Yet, Ptolemys astrologeffave HandyTables
did likewise.Y With agumentsavailablein bothdirectionsiit is hardto be surehow much
responsibility(for the corruptionof GD 2-7's latitudes)is borneby Marinos. In favor of
Marinosbeinga geographemotanastrologeris his measuref longitudein degreesfrom
the Blest Isles. Which in turn implies that key sites' latitude-corruptionfrom rounded
longest-daylimatawasnot Marinos' doing.

C2 After all, how is it that an (apparently)eminentgeographeifrom Phoenicia(a
legendarynaval center wherelatitudes& stellar declinationswould have beenvital for
navigatingcommercialvesselsf nothingelse)wasultimately— via his own or others'sph
trig — dependingfor his latitudes,uponcrudely-roundedxD6) astrologicaltables? (Of
longest-dayata: seebelow atxD1.) If hewas. Note(xB1) thatthe Marinos-of-Tyre-based
GD5.15.5&27atitudeof Tyreis justaboutexactlycorrect(toits 1 /12precision)f founded
uponobsenrationsof circumpolarstars(affectedby c.2’ of atmospherigefraction),a wise

7 Memphis' XZ (ms-tradition)longest-day(14") appearsndependentbut the ultra-preciseUNK
value (13'19/20)looks like it may have beenadjusted-tqcomputed-from:eq.1)an accuratdatitude
— suggestindfn 12) post-Ptolemytampering. Seethe learnedobserationsof B&J (p.44)uponthe
two ms-traditions'relative trustworthinessandpurity.

8 A deliberateomission? | have doubtson that point; however, suchsilencewould be similar
to the slyness(seealso fn 45) evidentin his Almajest3.1 suppression-silencegardingthe times
of the solstice-obsentionsof Aristarchos(truncated:Rawlins 1985H)& Hipparchos(goodto 1M),
omissiond ! stressetby thelateW.Hartner(letterto DR). SeeRawlins 1991HxxA5&B3-5 [pp.50-52]
Notethekey correlation:thesetwo solsticesaretheonly membersf Ptolemys extensve setof times
of solsticest equinoxesthatdo notagreewith his (HipparchanYables,andthey arethe only onesfor
which hehidesthehour (Eachdisagreedvith thetablesby 1/4 day)

9Theactualpurposeof usingthe BlestIslesaslongitudezerowasprobablyto eliminateeast-west
positionalsign-ambiguities— justasNPD (xH2) doesfor north-south.
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naked-g/e-visiblestellarparallaxshavedthatthe starswereat vastlygreatedistanceshan
geocentristhadrealized.

E2 How muchgreater?Well, accordingto Archimedes(d. 212 BC), the previous (&

still then-currentde nition of “universe”wassuchthatits radiuswas1 AU. Aristarchos
realizedthat, sincethe Earth(not the Sun)wasmaving in a circle of this radius,then: the
invisibility of stellarparallaxdemandedhatr s, the closeststars'roughmeandistance(in

AU, wherers 1 AU), beasgreator greatetthantheinverseof thelimit of humanvision

(inradians).From*“Aristarchos'Experiment” we have alreadyshavn independentlyxB1)

thatheused1/10000of aradianfor thatlimit. Thus,from eq.1, hewould have set

rs=rs= = 10000 rg= 10000AU (13)

Soit is gratifyingto nd this resultis actuallytesti ed to (xB1) asa limiting distanceby
Archimedes'Sand-Reckner’*! But sucha scale,though(xE1) much moreimportant
thanthe famous'AristarchosExperiment”,is far lessknowvn today ExceptionsareHeath
1913(p.348)& Neugebauet975(pp.646&656).But, following the usualmisconception
that Greekswere non-empirical,neitherauthor considersthe possibility suggestedere
(egs.1&13), namely thatthis gure wasfoundeduponsystematicscienti c obsenations.
E3 Yetitisnotdif cult toreconstructheempiricalbasis.Aétios(alatesourceapppears
to indicatethatAristarchosregardedthe starsassuns?? saying(Heath1913p.305)thathe
“setsthe sunamongthe x ed starsandholdsthatthe earthmovesaroundthe [ecliptic]”.
Aristarchoswould probablyregard stars' distancesas being asrandomlyvaried as their
brightnesses.

E4  Thus,the simplestexperimentfor measuringstellar parallaxwould be that which
waslatervainly attemptedoy W.Herschelduringthe projectwhich led him insteadto his
historicaccidentabackyard 1781/3/13discovery of Uranus):look for annualoscillationin
therelative positionsof falsedoublestarg(i.e.,two starswhichhapperquiteby chanceo be
sosituatedhataline throughthempassesery nearlythroughthe SolarSystem)whereone
of thestarss muchnearetheSunthantheother Somegoodexamples:Giedi,Mizar-Alcor,
and Shaula-Lesath Giedi (the easthorn of the SeaGoatCapricorn)is probablythe best
example. In thetime of Hipparchosthe separatiorbetweerthe Giedipair( * & 2 Cap,
respectiely) wasmerely5 arcmin: 3°.7 in longitude,3%.3 in latitude®® The searched-for
relative parallacticmotionwould be almostentirelyin longitude. Yetit is certairf* thatno
suctrelativemotionwaseverobsened. An ancienmmightalibi thisby suppaingthatGiedi's
2 starswereof similar distancehowever, repeatedxperimentsall over the sky would give
the sameresult. Which meantthat annualparallaxwasinvisible eitherfrom: [i] all stars
beingat samé&® distanceor [ii] stars'remotenes® thusinvisible parallax. The former
optionwould probablybe rejected®® if the seven“planets”wereall at differentdistances,
why shouldthousandsf starsall beatonly onedistance? If Giedi'snearerstar( 2 Cap)

41 Archimedes(p.232): Neugebauel 975 (p.643)calls this his mostfamouswork, even while not
realizingits empiricalsigni cance.

42 PlanHyp 1.2.5 hassomespeculationson celestialbodies' volumes. Sun a bit larger than the
brighteststars,which themselesexceededll the planets. Jupiter& Saturnwereallittle smaller yet
still muchbiggerthanEarth. Notably for a geocentriowork, Ptolemyhad even Mars slightly larger
thanEarth. (And c.60timesbiggerthanVenus.)

43 Fromthe excellenteclipticaltablesof K.Moesgaard-L.Kristense@entaurus20:129(1976).

4 YaleBSCparallaes:for 5 * Cap(HR7747)0°0006;for 6 2 Cap(HR7754)0°0034.

4 perhapgo refuteargumentssuchasthoseconsiderechere,Ptolemytaughtthat starswereall at
onedistancgfn 47; PlanHyp1.2,Goldstein1967p.9, VanHelden1985p.24),but ancientopinionwas
notunanimous(SeeJ.Evans'new editionof Geminospr Neugebauet975p.584n.37a.)

46 Seefn 45 andconclusionof XE3.

47 Evenasidefrom its Earth-immobility: Ptolemys conceptiorhadall the stars'distanceshe same
(Almajest7.1, Van Helden1985p.27), so the Giedi experimentheredescribedvould doubly make
no impressioron him. But onesuspectshathis demandor uniform stellardistancevasdesignedo
defuse(by anticipation)heliocentristspotentiallytroublesomeparallactic-questits.
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were, say 1000AU distantand ! Cap mucH?® moreremote,then, the 2 stars' relative
positionsin April vs.Octobemwould correspondo baseline2 AU (seefn 18)— andthus: a
total ecliptical parallacticswing of about2 3438/10000r 7°. As notedabove, theecliptical
componenbf the 5° gap(betweerthe 2 starscomprisingGiedi) was3°.7 in antiquity But
our hypothesig1000AU stellardistancefor 2 Cap)entails3®.4 of ecliptical parallax—
which thus predictsthe unmissablespectacleof 2 Cap oscillating semi-annuallyfrom
ecliptical nearconjunction(October)with ! Cap, to being (April) distantby an angle
equalto c.1/2 the lunar semi-diameter! Obviously, no sucheffect was obsered — and
carefulocularmonitoring of Giedi and similar starpairswould have producedan ample
reseroir of null results. For heliocentristssaid null-parallaxreserwir would rule out the
premisthat the starswere merely 1000 AU distanf® — andthus suppliedthe empirical
basisunderlyingancientheliocentristsscienti ¢ (not“theoretical”y° conclusiorfor eq.13:
starswithout annualparallaxhadto be atleastanotherrdmagdistant,namely 10000AU.
E5 Butweneednotspeculat®n theexistenceof suchobserations,sinceit is obvious
from Almajest7.1(c.160AD) that,indeed theancientshadcarefullymeasuredineupsand
relative positionsbetweenstars. And the samesourceis clearthat no suchstellar shifts
had ever beenobsered — which is why (until Halley) the stars'relative positionswere
regardedas” x ed”®' Sothelogical conclusiorfor heliocentricvisionaries? would bethat
the starswereroughly 10000AU distant(or more),asalreadyexpressedn eq.13.

F Later Heliocentric Impr ovements

F1  Thereis ahint (Archimede$.222,Neugebauet975p.646eq.11)thatAristarchos,
ultimately promoteda provocative distance-limitsymmetry(Rt = Earthradius):

ra=rs= rs=Rt = 10000 (14)

This would, if true, representin abandonmenof eq.12. Regardlesf our speculations
as to whetherAristarchoshimself shifted from eq. 12 to eq. 14 (Archimedessuggests
otherwise)}® we know (xF2 & eq.14) thatastronomerslid soshortlythereafter

F2 Kleomedes2.1 reports(Heath 1913 p.348, Neugebaued 975 p.656, |.Kidd 1988
p.445)that Poseidoniog1% centuryBC) consideredhe possibility that the Sunwas (at
least:fn 18) 10006 distant>* Thisis alreadygivenin eq.14, namely:

rs= 10006 (15)

48 Apparentlydimmer 1 Capis (fn 44) roughly 6 timesmoredistantthan 2 Cap.

4% To attainto an appropriateperspectie on vying ancients'relative intelligence,recall from xA7:
[a] Geocentristsvere claiming the starswere ordmagl10 AU distant,e.g., Van Helden1985pp.27f.
[b] Therealdistanceof ProximaCen,nearesextra-SolarSystemstar is ordmagl100,000AU: xA7.

%0 Seee.g.,xAl & fn 20.

51 Almajest7.1: becausehe stars“maintain the formations[of their constellationsiinchangednd
theirdistance$rom eachotherthesamewe areright to callthem™ x ed'” | believe thatmostprevious
historianshave examinedthis statemenentirely with respecto propermotion, but have ignoredthe
parallaxquestionwhich wasof at leastequalinterestto ancientheliocentristobserers. Geocentrists
suchasHipparchost Ptolemy who have suppliedmostof our links to seriousancientastronomydo
notrelaydiscussion®f starshiftsin this dangerougparallacticconnection.

52 Neugebauet975p.657: Pliny&churchmen‘grumbled” at nonutility of seekinguniverses scale.

53 Archimedeq“Sand-Reckner” p.223)connectsAristarchogto eq.12, noteq.15. Seefn 32.

Note: eq.14is basedon Aristarchos'denialof thevisibility of bothsolar& stellarparallax,expressed
for thelattercaseby his analogythatstars'hugedistancesenderEarth’s orbit punctalby comparison.

54 Heath1913p.348supposeshat the 1000¢ gure (for which no sensiblePoseidoniosvidence
survives)is basedn Archimedes“Sand-Reckner” exercise.But this speculatiorwaslodgedbefore
1/100000f aradianwasfound(xC4 or Rawlins 1991Wfn 272)to underlieAristarchos'Experiment—
with theattacheduggestiorhatit wasancientscientistsrecognized (eq.1). Thefurthersuggestion
is that Archimedes'allegedly pure-mathexerciseactuallyre ects prevailing heliocentristopinion, in
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simply easierto computationallyconstructin the 1% place (mathprovided at ibid 2.7), for
longest-dayvaluesthanfor latitudevalues,backin the ultra-longhand-calculatiodaysof
early useof sphtrig. The computationalitility of longest-dayis easyto shaw: for A =
AscendantandST = Sidereallime, onecancalculate’

CcotA = (cog[15M =2] sinST) cos = cosST 2)
— simplerthanusinglatitudeL with aformulacombiningtheforegoing2 equations:
CcotA = (tanLsin + sinST cos )=cosST (©)]

Thus,mostavailableancienastrologicatablesof housege.g.,Almajes2.8)werearranged
(xD2 [1]) by klimata (xxA1&D4).

A5  Astrologers'otherkey invisible celestialpoint wasthe “Midheaven”. But the Mid-

heaven M H is latitude-independent.So, for ary latitude, one needonly consult (in

Alm 2.8's tables)the “SphaeraRecta” columns(Toomer1984 p.100),which takulate the
relationtan M H = tan ST=cos .

B The GreekGD'sBestLatitudes: Non-GreekEgypt & Phoenicia

Bl Fortunately somecities' accuratdatitudesappearo have survived; two particular
groupsare consistent(if we include 2° stellar refraction& 1 /12 rounding) with that
optimistic conjecture.In Lower Egypt (Rawlins 1985Gp.260;GD 4.5.53-55): Memphis
(D151),Cairo[fortress'Babylon”], andOn[Heliopolis]. Note(in thecontext of astronomy-
basedatitudes): these3 sitesclusteraroundthe mostaccurateastronomical-sureying-
orientedancienbuilding, theGreatPyramid,whoseoundedatitudeis correctatGD 4.5.54
(Cairo [Babylon], thusadjacentGiza): exactly 30 0C°. In Phoenicia(modernLebanon):

51t will helpto provide anexample,usingthe Almajest2.8tablefor RhodogD189)at Sidereallime
(the Right Ascensionof the meridian,or Hour Angle of the Vernal Equinox) 21"23M36° = 320 549
(whichis choserto avoid interpolationin stepl, aswill beevident):

Adding6" or90 gives50 54°(therisingpointontheEquator).Then, nd 50 54%in theAlmajest2.8's
“Accumulatedlime-Degrees’columnfor Rhodoglongest-day = 14"1/2, thebasisof thiscolumns
ancientcomputationand arrangement)Almajest2.8 (Toomer1984 p.101). The value on the same
row in the column“10 Intenals” is zodiacally10 of Geminior 10 GEM 0Q° = ecliptically 70 ,
so that is the Ascendant. The Descendan{ecliptical point that is setting)is opposite: 250 or
10 SGRO0® (10 of Sagittarius). The Midheaven (polarlongitudeof transittingzodiacpoint) is then
found by linear interpolationon Toomer1984p.100: in the “AccumulatedTime-Degrees”column,
underthe“SphaeraRecta’headingwe nd 312 32 320 54°(ST) exceedghisby 8 220 of the9 58°
intenal correspondingo the10 intenal betweerl0 AQROM® and20 AQR O (in thecolumn“10
Intenals”), so: add10 (8 2299 58%) =8 24°t0 10 AQROC’, whichyieldsMidhearen=18 AQR24°
(18 .4 of Aquarius)on the zodiacor ecliptical longitude318 24%. The Nadir is opposite: 138 249
or 18 LEO 24°. (This establisheshe four cardinalpoints of the astrologicalhousesfor the chosen
place& time. Division of eachquarterinto threepartsthenestablishethetwelve astrologicahouses,
but saiddivision differedfrom onehousesystemto another Sphtrig-basedablesof housegyo back
at leastas far as Theodosiosof Bithynia, 2@ centuryBC.) Note in passing: nding Ascendan®&
Descendanfandthushouse-diisions)is the soleusemostmodernastrologer$ave for geographical
latitude. (Ancientsalsousedlatitudeto enterparallaxtables,but suchscrupulousnesis rareamong
todays astrologers.JGeographicalongitudewasusedmerelyfor additively corverting (xD2[3]) local
time to ephemeridesstandardzero-meridianpresumablythatof Alexandria.

6 All threelatitudesare correct— perhapsa notable Egyptian achiement, since the GD lists
Heliopolis (the Greeknamefor On) atthe wronglatitude (exhibiting a peculiarlyGreekerror: 1 /4
from asymmetriognomon),not realizing (similarly at xK5) thatit is the sameplaceasthe holy city
called“On” by the EgyptiansandGenesigt1.45. Suggestiely, the correctlatitudeis associatedvith
theancientEgyptianname notthelater Greekone. Detailsat Ravlins 1985Gp.260.
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A2  Aubrey Diller was(1983/3/6letter to DR) the 1 scholarto point out the 360-site
total andto suggestts deliberateness.

A3  Thelongest-dayM (in hours)atasiteis asphtrig functionof latitudeL (in degrees)
andthe Earths obliquity (alsoin degrees),by an equationknown at leastsincethe 2™
centuryBC (BithyniansTheodosiost Hipparchos)}— a remarkablehistoricalrevelation,
primarily owedto themathematicainvestigationof Aubrey Diller 1934.[Readersotinto
sphtrig maynow skip from hereto xB.]

Theequatiorfor computingeactklima (xA1) attestedor the2™ centuryAD atAlmajes®.3:

cog15M =2) = tan L tan Q)

(whereobliquity wasusuallytakento be23 5/6 or [the discovery of Diller 1934]23 2/3).
A4 Why differentdata-formafor GD 2-7 vs GD 8? Two potentialanswers:

[1] Books 2-7, like the ImportantCities part of Ptolemys HanTabl, arein the form of
Marinos' manualor map,presumablyafter his (thoughseexC1) systematidectonicmass-
alterationg(GD 1.4 & B&J p.46)to force macro-geographicalccord(througheq.1)with
the abore-hypothesize@A1) network-grid-basiswhich hadbeenseverely pre-corrupted
by roundings(xxD1&D5) in tableslong usedby astrologers.Remarksat, e.g.,GD 1.18
suggesthat, like (following?) astrologeHipparchosMarinosclumped(xD4) citiesunder
parallels. Also, Marinos gave primag/ (GD 1.20.3& 24.3; and belov at xM6) to Hip-
parchos'36 parallel(arc - - in Fig.1[p.50]) throughthe east-Mediterraneaisland of
Rhodos,suggestingooth an astrological-traditiorconneion andeven the possibility that
Marinos'tableof rounded-longest-dayarallels(for atleastthe Mediterranean-igion) was
ahand-me-dan from HipparchosywhosemainobseratorywaslocatedonRhodogD149),
probablyjust northof thetown of Lindos. (SeeRawlins 1994L xF [pp.42-45].)

[2] The dataof Book 8 are not for a map— but arein precisely(xD2) the hourbased
form for astrologerstorvenientusein computinga horoscopdor a siteotherthanAlexan-
dria (D149), which was ohviously the standardmeridianfor astronomicalk astrological
ephemeridein theHellenisticworld.* SoGD 8 couldhave beencalledtheHandiestTables
— perfectlysetup for astrologerstonvenience Listing citiesby longest-daysuper cially
appearsodd & cumbersomeandit gave no specialaid whenusing datafor maps. (To
thecontrary: xD3 [b].) However, astrologicatablesof the outdoorinvisible “Ascendant”
(Almajest2.8)— thecornerstoneof astrological'‘house”-dvision for horoscopes— were

3 SeeAubrey Diller 19845 scrupulously-wroughestablishmendf thetext of the entirecontentsof
Book 8 at www.dioi.org/gad.htm. The total of his site-listsis 359. Nobbes total is 358. But Nobbe
omits TarentumandSousaleosyhile Diller semi-omitd.imyra. (Though,seeendof thisfn.) Merging
thelists, we have exactly 360sitesin 26 sectionscorrespondingo GD 2-7's 26 maps.Sections:10 of
Europe(118GD 8 sites),4 of Africa (52 GD 8 sites),12 of Asia (190GD 8 sites).
| proposescholars'agreementipona conventionalnumberingof all 360, baseduponthe sequencef
Diller's XZ Codicesdovetailingwith the UNK Codices(to cover siteseitherskipped)which follows
Diller's desireto give primag to the former We usepre x D, to numberevery GD 8 site, so that
“D x” refersto the x'" site. Adding to Nobbes edition of GD 8: Tarentum(GD 3.1.12,8.8.4) as
site D53, Sousaleo$GD 3.3.4,8.9.3)assite D63. (Note thatwe aredovetailing thesetwo sitesinto
Nobbein passagethat [exceptionally] alreadylist more than one site — which may help explain
thesetwo oversights.)To Diller's version,we addLimyra (GD 5.3.6,8.17.25)assite D193, Diller XZ
CodicesAsia-Map1l site#22 #22a:“Myra”, whosecoordinatesireidenticalto Nobbes “Limyra” at
GD8.17.25.D0192is UNK'sitem#22 whosecoordinatesreidenticalto Nobbes GD 8.17.23‘Myra”
(GD5.3.6). Notethatone nds “22a” in Diller's handin theleft magin of his p.X13,shaving thathe
suspectedhe needto addthis siteasthe nal touchto perfectinghis epochaldocument.l.e., evenat
ageeighty-plus his sharpeye wasstill missingnothing!

“The very choiceof longest-day(insteadof latitude) as GD 8's measureof northerlinesgips us
off to the astrologicalconneion. (Hardly a stretch: recall that Ptolemycompiledthe superstitious
horoscope-delineatidmookthatis still astrologersbible: the Tetrabiblos Notethatthe geographical
tablein his astrologeorientedHandyTableswasat this stagestill incornvenientlyin degrees.)
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As Heathnotes,this is in the right ballpark (only off by a factorof about2). It impliesa
solarvolumeof ordmag100,000Earths! Giventhe sheersolarmassohviously indicated,
this would sugges’(RaNlins 1991PxC3) to aryone outsidethe Muf a *° that Poseidonios
wasteaching® a heliocentricconceptiorof the universe— asalsodid Seleulos. (Heath
1913p.305citesseveralof theancientestimonie®nheliocentrists.)And Poseidonioslso
suggestethatthestarscanmatchor evenexceedthe Sunin size(Neugebauet975p.965).
F3  Whatcanhave causedhe shift in heliocentrists'adoptedr s from 1146 (ordmag
1000) to 1000G? The answeris obvious the momentone hasrecourseto obsenation,
which (if r g is assumeaqualto ¢.1006) producesa reductionto empiricalcontradiction,
similarto thatfoundvia Giedi (xE4) by assuminga stellardistanceof 1000AU.

F4 It is a striking fact that all 3 extant reportedancientplanet-staroccultationsare
Hellenisticandare nearor not long after Aristarchos'time. Oneis by his contemporary
Timocharis(Almajest10.4): Venusin 271. The othertwo areof Mars (Almajest10.9)
the sameyear andof Jupiter(Almajest11.3)in  240; botharerecordedaccordingto the
Dionysioscalendar(DIO 1.1z1fn 23identi ed Dionysiosfor the rst time,anduncovered
evidenceof thevery heliocentristconnectiorto Dionysios]long suspectedy DR & van
derWaerden.SeevanderWaerdernl984-5p.130.)

F5 FromxF4, we conclude:it is not a wild speculatiorto supposethat Aristarchans
wereexaminingplanet-stabccultations— whichjusthapperto have beenthebesthopefor
ancientsgauging s in Earth-radii.Inamomentwewill shav (xF6)how suchobserations
will swiftly eliminateAristarchos'initial ideathatrs = 1146 (eq.12). After this value
wasrenderedobsoletejt evidently lingeredon anyway amongpsychologically-recepte
geocentristse.g.,Al-Battani®’ He, like Hipparchos Ptolemy preferred s to beassmall
aspossiblesothe Sunwouldn't besoembarrassinglbiggerthanthetiny allegedterrestrial
Centerof the Universe. (And Eratostheneéad the universe even snugger: z1 xF3.)
Ironically, thisgeocentristraditionmisledthe rst modernpublicheliocentristCopernicus,
whosetrg = 1142, closeto Aristarchos'initial 1146 value(& notfar from Ptolemys).
Later, public-geocentristychousedl 150 (Thoren1990pp.302-304)So: [a] Aristarchos'
Experimentwasthe basisof SolarSystemscalesor nearly2 millennia, adopted(at least
roughly) by Ptolemy Battani, Copernicus,Tycho, successiely. [b] Poseidoniostg =
10000 (eq.14)was,in accuray, superiorto all thesdater gures.

its doubleuse(eq. 14) of 10000asthe key scaleratio of the system. Note that Archimedesspeaks
of 10000asanupperlimit for bothratiosof eq. 14; but Poseidoniogloesnot do so. He insteadgoes
on (xF2) to proposethat stars' sizescanexceedthe Suns. (A similar statementegardingbrightness
would be moreindicative. After all, even Ptolemytaughtthat starswere nearly asbig asthe Sun:
fn 42, VanHelden1985p.27.) This slight alterationmay re ect post-Archimedese nements(e.g.,
largerterrestrialbaseline¥or the planet-stanccultationobserationsdiscusseat xF7.

%5 Seethe preciouspuzzlementof Toomer1984 (p.257n.66 emphadded): “Theee is no point in
estimatingthe relative volumesof the bodies,but it was evidently traditionalin Greekastronomy”.
Theincomprehensiomere(by the very scholarwhom Muf a satellitePHubercalls “the expert” on
the Almajest PH's emphasispeautifully typi es the Muf a' s uncany non-intuitionregardingwhat
realancientscientistavereabout.

% Poseidoniogaughtseveral con icting schemes:Neugebaued 975 p.656. One of his values,
rg = 162%, is more consistentwith 1536 (xD3) thanwith 1146 (iden). An accurateancient
Earth-circumferencis implicit in oneof Poseidoniosschemes600stades/dgree(Neugebauet 975
p.656n.3;0r, with p.655eq.11:625st/dar). Yethis mathat Neugebauet975p.656eq.20presumes
700st/dgr; andPoseidonioss known from Strabo2.2.2to have promoteds500 st/deyr. Note another
600st/degr suggestionin Pliny: Neugebauet975p.654.1f someancientgot-it-rightwith 600st/deyr
(so 1 nmi = 10 stadeswasnt an accident?)hadthey — possiblysuspectingefraction— averaged
standardCs, 252000stadest 180000stadegz1 xxD3&I3) to nd accurateC = 216000stades?

57 Seefn 39 & Swerdlav 1968 pp.92-94. | offer a novel speculatie explanationof Al-Battani's
contradictions:[a] He or a predecessocomputedthe Moon's distancefor solardistance= 1 ; using
this andPtolemys = 15°40°°& = 13/5in eq. 11, he found (taking 1 radian= 57 18%: ry =
18/0P59°03°0= 60P58°. [b] Battanithencomputed s=ry; = 1146/60°58° = 18 4/5, theratio gottenat
Almajests.16via Rg=R)yy = 330°3%. (Only safeconclusion:big-coincidencéieresomavhere!)
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F6  We will next shawv that the superiorityof Poseidonios'conceptionwas probably
basedon obsenration, not “na’ve” guesswrk (Neugebauel 975 pp.655-656). For solar
distancel 146 (eq.12),the Suns diurnalparallaxis 3°. Now, whenMarsreaches station
andis roughly nearperihelion,it canbelessthan0.5 AU from the Earth— which means
thata 3° solarparallaxcorrespondso about6® of Mars parallax. At Alexandrias latitude,
31 N, while Marsiis visible during the night, an obserer will be transportedvell over
1 Earthradius(trans\erselyto the Earth-Marsvector) by the Earth's axial rotation. So, for
rs = 1146, Mars oughtto shav ordmag10® of diurnal parallacticshift in one night —
anangleeasilydetectablédy eye (comparableo thelunarsemi-diameter)Meanwhile(as
could have beennotedby a transitobserer like Timocharis),Mars' apparenigeocentric
longitudewill vary by merelyabouthalf anarcminover the 48" periodaroundthe station
(19 before&after).Suchstations® musthave frequentlyoccurrechearenoughto starsthat
theinvisibility of thepredictedparallacticshift wasrepeatedlyeri ed.

F7  Thereis anotherplanet-stamethodwhich requires(not the neattiming of hitting
on a stationbut) a wide geographicatangeof obsenations. WhenVenusis nearinferior
conjunction,it canbelessthan0.3 AU from the Earth. (About 1/3 of an AU at stations.)
I.e., Venus'diurnal parallax® canbe morethantriple the Sun's. But for 3° solarparallax
(xF8), Venus'greatestiurnal parallaX® shouldbe ashigh asabout1(’. If Venuspassed
neara star thenone needonly compareobsenationstaken, say at Meroé (latitudeL =
17 ), vs.onegaken,say atByzantion(L =41 ). Thenorth-southtanguladistancebetween
planet& staratconjunctionshoulddiffer by abouts® — simply detectedy thenaledeye.
F8 | proposeghatourfragmentaryecord(xF4)of ancienplanet-stabccultationss part
of Aristarchanssystematiempiricaf* testing— whicheventuallycorvertedheliocentrists,
€.270BC (sometimebetweerAristarchos'Experiment& the“Sand-Reckner”)fromr g =
1146 (eq.12)to rs = 10000 (eq.15). (Suchobsenations,in proving solarremoteness,
alsoprovedsolarhugenesandthussupportedeliocentricity: xF2 & Rawlins 1991PxC3.)
F9  Summingup the evidential situation: we have examinedall 3 of the surviving
astronomicakcalesconnectableéo ancientheliocentristdeqs.4, 15, & 13); andwe have
foundthateachof the 3 is foundedon exactly the sameempiricalbase:eq.1, namely the
correctassumptiorthatthe limit of humanvision is about = 1/100000f a radian. This
pregnantcoincidencéendsmorecredibility totheempirical-bas¢heoryproposechere than
mostcurrentastronomy-historiamrchonswill ever admit. However, thesearchons'own
standardnyth of the Greeksasmerenavel-contemplatingheoristshasherebeenrevealed
asjustthat: amyth— basedupon(implicitly) treatingsurviving documentatiomf ancient
work as a representatie sample. And the slightestcommon-senseonsideratiorof the
longprocesf Itration of ancientmaterialgbeforethey reachedis)will warnafreshman
historianagainstsuchnavete. (Whichis spoofedat DIO 2.1 z1 xJ. SeealsoDIO 9.1 z3
fn 8.) Sincel expectthe old view to persistregardless] merelyurge loyaliststo offer a
coherentheoryexplaininghow allegedlyindoor Greek‘theorists”cameinto possessionf
the siderealyearandthe periodsof the Moon (synodic,anomalistic draconitic),Mars (&
probablyVenus)which areaccuratdo 1 partin ordmaga million or better (SeeRawlins

%8 Venushashigherdiurnal parallaxthanMars, but the methodfails for Venussinceit rises/setso
soonere/afterSuns rise/sewhenstationary By contraststationaryMars staysup mostof the night.

59 Almajest9.1 taughtthat planetarydiurnal parallaxwasinvisible. (SeeRawlins 1991PxF3.) But
Swerdlav 1968 correctly notes(p.102) that planetarydiurnal parallax“is too large to be ignored”
(ordmagl for Mercury in Ptolemys system)— eventhoughPtolemycontinuedo insist(p.103)that
suchparallaxcannotbe measured!Ptolemylater admitted(PlanHyp 1.2.5,Goldstein1967p.9) that
Mercury, Venus & Marsmustshav somediurnalparallax,accordingo his solardistanceput hedoes
notclaim heever obsened such— or eventriedto.

%0 Hartner1980p.12pointsoutthat, by Ptolemys schemegven larger diurnal parallaxes shouldbe
exhibitedby Venus& especiallyMercury Seefn 59.

51 Ptolemyeventually acknavliedgedthat nontrivial diurnal planetaryparallaxwasimplied by his
system.Seefn 59, andtheusefuldiscussior& distinctionat Taub1993p.167.
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z3 The Ptolemy GEOGRAPHY" s Secrets
[Which GEOGRAPHYSecretdNere Secrefrom Ptolemy?]
Distillate from 3 Decadesof DR Reseachesinto
Ptolemy's GeographicalDirectory, 1979-2007

Zero Longitude Revealed: CapeVerdelsles
Old Egyptian Accuracy vs Greek
Marinos' Date and Authorship
Astrologers' HandiestTables

In Memory of a Brilliant Friend
AUBREY DILLER 1903-1985

A  Why a Network of Exactly 360Sites' GeographicalHours?

Al  ThefamousPtolemyGedayraphical Directory(henceforth GD"), popularlycalled
“The Geography”or “Geographia”,is in eight Books. It was commissionedn the 2nd
centuryAD for the useof SerapicastrologergxD5). We will hereadoptthe ne English
editionof its text by Berggren& Jone2000(hencefortiB&J"). Butdon't missthelovely
new completeStiickelbeger & GralRhof 2006 edition (henceforth*S&G”). If you know

German. And evenif you don't. The GD begins with explanatoryBook 1, which tells
of Ptolemys incorporationof thousandf sites' geographicaplacesfrom the work of

an earliergeographemarinosof Tyre. Then,Books2-7 list about8000sites' positions,
expressedonsistentlyin degreesto 1/12thdegreeprecision:longitudesin degreeseastof

the Blest Isles (CapeVerdelslands: xF4), andlatitudesin degreesnorth or southof the
Equato? The GD thenconcludeswith what DR contendg(xA4) resemblesind-orpartly
constitutesthe data-basegrid-network computationally(eq.1) underlying the precision-
corruptedxxD1, D5, & K10) positionsof GD Books2-7,namely:Book 8, whosedataare
expresseentirelyin hours (notdegrees)alist of 360sites'longitudesn hourswestor east
of Alexandria (nottheBlestlsles);and,insteadof latitude,longest-day$/ (for Summer
Solstice)in hours,whereparallelsat 1"/4 or 1"/2 intervals of M were called “klimata”.

E.g.,longest-dayM = 14"1/2wascalledthe Rhodosklimawherel = 36 (viaeq.1).

! Thesenvestigationsverepostedon the DIO websitein 2006-2007 at www.dioi.org/gad.htm.

Unlessotherwisdandicated GD section-numberingerefollows thatof Karl Nobbel843-5(henceforth
cited asmerely“Nobbe”), numberingwhich is alsofollowed ascloselyaspossibleby the excellent
new edition, Stiickelbeger & GraRhof 2006 (hencefortH'S&G”).
Note that the presentpaperforgoesthe useof accentfor Greekwords. Diller himself pointedout
accents'super uity, sinceclassical-er&greeklacked them. During a DR 1987/6/1visit to the Vienna
Papyruscollection,thesameview wasexpressedy thecollections chief,aswell asby theableDutch
scholarPeterSijpesteijnwho happenedo bevisiting the sameday.

2DIO's peopleareamazedat a long tradition of suggestionshatthe GD may well be the earliest
geographicalvork everto usesphericatoordinatesThisis lessscholarshighanarelic of Neugebauer
salesmanshifor Ptolemy (Origin: Neugebauet975pp.337,846,& 934;andseep.280for parallel
celestialsemi-claimsfor the Almajest despitethe 2" century BC HipparchosComms listing of
dozenof stellarRight Ascensiong Declinations.)Long beforePtolemy Straboreporteca Nile map
consisten{Rawlins 1982N)with useof sphericalgeographicatoordinatesandwhich goesbackat
leastto Eratostheneg3'd centuryBC) — amapsoantiquethatit doesnot evenusedegrees.
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1984A p.984, Rawlins 1985K, Rawlins 1985G x5, Rawlins 1991Hfn 1, DIO 11.1-2

DIO 13.1, www.dioi.org/thrhtm.) DR evidently wasthe 1% to publishthesestartlingfacts,
sincethe Muf a had wilfully overlooked this remarkabl& achievement. After all, the
Muf a hasdecreeff in Sciencehataccuray is irrelevantto ancientastronomy

F10 Sincethe JHA 1980/6editorial policy statementited elsavherehere(fn 64) calls
it “a mortalsin to judgethe presentolelyin thelight of the present”|| offer the obsera-

tion that, by this unexceptionableJHA criterion, it would be mortally-sinful if a modern
academicult projectedontoancientscholarsts own creative sterility, technicaignorance,
and consciencelesamorality This patentlyfantasticexampleis of coursepurely a DR

fabrication,innocentlyconcoctedlik e Ptolemys fakes,entirely “for pedagogigurposes”
— to borraw thebrilliant phraseologyf Gingerich1976.

G The Forceof Reasonand the Forceof Prison

G1 WerecallO.Gingerichs suggestior{xA2) thatAristarchos'contritutionswere mi-
nor and off-the-top-of-the-head Thus, Aristarchos'demotionmay be rationalizedin the
samefashionasthe Muf a' s downgradingof the works of creative modernsof whomiit
disapprees. Gingerich1985A(p.41): “For betteror worse,scienti ¢ creditgoesgenerally
notsomuchfor theoriginality of the concepiasfor the persuasienes&* of thearguments.
Thus, Aristarchuswill undoubtedlycontinueto be rememberedas "The Copernicusof
Antiquity', ratherthanCopernicuss The Aristarchusof the Renaissance'.

G2  Themostolvious problemswith thesetypically anti-revolutionary OG comments
(on 2 braverevolutionaries):

[a] To suggesthat we slight Aristarchos,merely becausettackson his heresyand
on his intellectualfreedon?® succeededh virtually burying his work — despitehis high
ancientreputation(Rawlins 1991W xQ1) & achierement8® — is effectively to endorse
dictatorialbullying & idea-imprisonmentl cannotbegin to imaginewhy the Muf a would
sympathizewith andeffectively endorsesuchbehaior.

[b] Mustwefollow Neugebauer&OGh lettingthebrilliance,boldness& vindicatiorf’
of Aristarchosbelostin the celeb-spotlighboth menshineinsteadon astrologerquackser

2 The valuesfor the siderealyear and the synodicmonth— generallyknowvn asthe “SystemB
Babylonianmonth” — are goodto about2 partsin ten million, and DR hastracedbothto Aristar
chos(Rawlins 1991H fn 1, Rawlins 1999, Rawlins 2002A). The earliestcuneiformrecord of the
“Babylonian” monthis decadesfterAristarchos.

8 Fn20. SeealsoGingerich1976(& evenvaluableGrahof 19905 pp.215-216)excusingPtolemys
fudgingsto agreewith predecessorgheories. Shoulda eld' s leadersbecomeautomaticprominent
apologistsfor the mostnotoriousintellectualthief in the history of astronomy?

64 Seesimilar excusingof discorery-misattrilution in OG's JHA 11.2145; 1980/6(statemenby
Lord H & OG).Onesensegusthow upsetthe JHA Editorshipgetsat plagiarism.

% Fn69. PlutarchMoralia 923, Gingerich1985Ap.39,Rawlins 1991PxG2.

5 Besideghepresentndings, seee.g.,Ravlins 1991Pfn 1 andRawlins 1991WxN17 & eqs.22-24.

57 1If | wereasked to point to the single featurethat most clearly separatescientistsfrom centrist
historiansin this areaof scholarshipjt would be this: history of astronomyhasbecome(fnn 6, 20,
& 64) soknee-jerkanti-judgementategardingits subjectgthoughnotits turf-competitos) thatit has
lost sightof thefactthatvindication-by-future-expémertation is notanachro-twistednis-historybut
ratheris: [i] whatscientistsdreamof, & [ii] the standardestof scienti ¢ theories'truth or falsity.
To tracehow hist.astrorscholarshave becomeso divorcedfrom theserealities(of thevery eld they
purportto chronicle)is ajob | recommendor anenterprisingyoungarchaeologisof strongstomach
& disfunctionalnose. (Is it coincidentakhatHist.sciwasthe wombfrom which the “paradigm”alibi
for inferior sciencewasborn? Whethersymptomor cause:anunfortunatebackward stepfor modern
Hist.sci may have beenits archonT.Kuhn's launchingof the buzzword “paradigm”. When| was
involvedin anti-occultistefforts yearsback,| foundthat,while virtually no productve scientistshave
ary usefor theword “paradigm”,it wasa fave with oxplo cultistswho longedto obscureandalibi the
failures& fakeriesof astrologers otherpseudoscientists.)
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(Rawlins 1984A pp.972,981) C.Ptolemy: supremefaker, sellout, lawyer-crank,i.e., the
idealMuf a choicefor its “GreatestAstronomef Antiquity”?%® (Neugebauet957p.191
onPtolemysAlmajest “oneof thegreatesimasterpiecesf scienti ¢ analysisverwritten”
Cultist VanHelden1985p.41genu ectsto Ptolemy: “the mastethimself’.)

[c] Above, we have found evidencethat, evenunderthe shadav of Cleantheshotori-
oug® threat Aristarchogreasoneaut& promulgatedheepochaimplicationsof heliocen-
tricity. It is selfevident’® (xA5) that, e.g.,he realizedthatheliocentricitygave (in AU) the
correctdistancesgo the planets(not knowablefrom Ptolemys crackpof® astronomy)the
key step(Rawlins 1987& Rawlins 1991P)ultimatelyyieldingKeplers3™ Law (discosered
& suppresseth antiquity?)& soNewton's universalgravitation.

[d] And beyondthis, we have the Aristarchosheliocentricheory's moreoverwhelming
implicationsfor thesizeof thestellaruniverseaconceptiorwhichdemonstrablympressed
the greatesbf ancientmathematiciansirchimedes— anin uence which by itself earns
Aristarchosrst rankevenby the JHA's own corruptcriterion(fn 64). SinceOG hasraised
(xG1) the questionof therelative superiorityof Aristarchos& Copernicus] will notethat
Copernicusl543(De Rev 1.10)did not quantify at all the critical factthat heliocentricity
necessitate@n expansionof the universeby several ordersof magnitude. But, aswe
have seen(eq. 14), Aristarchosdid. Nonethelessmodernhist.astron(e.g., Van Helden
1985pp.41,46-47)pretendshat Copernicusnot Aristarchos wasthe rst to realizethat
heliocentricityimpliedahugeuniverse.Well, whatelsewould oneexpectfrom acultwhich
pretendgto sahage& purify ancientscholarshipgven while trying (DIO 1.1 z1 xC5) to
destry thereputatiorof arny scholarancientor modernwhomit happengo disappe of?

H Heroes& Zeros

H1  Since mostgreatwork is the tip of a pyramidal anorymicebeg, it is risky (&

usuallyunjust)to singleoutone gure asThe Greatestjn ary eld. However — despite
Cleanthestorstefforts at groundinghim — Aristarchos'wingédmentalitysoaredeyond
histerrestriacon nementsf physicalgravity andacademidigotry. Andhestill glimmers,
throughthe hazeof ourindistinctrecord,asthe ancientastronomewho perceved, proved,
& publishedthe realizationthat the universes volumeis ordmaga trillion (10'?) times
larger? thanhithertounderstoodwhich revealshim to have doneevenmorefor our spatial
perspectie” thanwhat 19" centurygeology& biology did for our temporalvision. His

%8 DIO 1.125fn 24,26 xH7, z7 xB2.

89 Seefn 65. Heath1913p.304(alsoDIO 1.1z1 xD3) recountsCleanthesattempt(parallelinglater
threatsagainstGalileo) to have a chage of “impiety” broughtagainstAristarchos— which, in those
benightedpagantimes, could meanterminal consequencef®r a career (Socratesvas executedfor
“impiety”.) Of coursetoday asour readersareaware (e.g.,DIO 4.3 z15, DIO 6 z3), we live in an
eraof freeintellectualdiscoursefor example,even an offenseasseriousasinsufcient brainkissing
of hist.astrorarchonswill have no effect whatever upona scholars career

® NeugebaueMuf a genii discernnoneof this. Swerdlav 1968 p.96: “There is nothing even
approachin@reasonabl¢heoryof planetarydistancesn pre-Ptolemaiditerature’. VanHelden1985
p.9: “Aristarchuss treatisd " Sizes']. . . addressednly [the Sun& Moon]. No comparablejeometric
methods .. wereathandfor determininghesizesanddistance®f theotherhearenly bodies.Indeed,
eventheorderof the planetswasa questionwithouta de nite answerf

1| this seemtoo strong,seeRawlins 1991PandThurston1998xM5 &  16.

2 Cubing10000yieldsatrillion — and“Sand-Reckner” (Archimedes.232)saysthatAristarchos'
stellaruniversewasa trillion timesthe Earth-orbitsphere but without explaining the obserational
base.Geocentristpreferredr g = ordmagl00CF andextant geocentrisschemeg3 aretakulatedin
VanHelden1985pp.27,30, 32) placedthe starsordmagl0r g distant,while Aristarchos-Archimedes
held (eq.14)for 1000G and 10000 g distant, respectiely; so the net heliocentrist-vs-geocémst
stellaruniverselinear expansionfactoris ordmag(10000/1000)10000/10) 10000.

3 Thetiny universe-scalelominantamonggeocentristsemindsoneof ajoke told by Jale Lamotta
aboutfellow-pugRocky Graziano.Bothweregifted actorsafter— andbefore— theirretiremenfrom
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achiezement,amongthe mostextraordinaryin the history of humanthought,meritsmore
thanits fateto now: amere(largely-uncomprehendingdotnotein sciencehistory.

H2  Thebrains(andtheirretinue& retinae)which accomplishedhis feat,arenow dust
in the ground— still far from the sky they exploredand rst comprehendedThatdustis
evenmoreirrecoverablethanthe exactdetailsof their original manuscriptsalsolong gone
to dust. But their greatdiscoveriesshineon.

H3 Fornow, thislight is darkenedanddistortedby theturbid, twistedmediumof certain
moderncultists. (Who do not even appreciatehelink betweenAristarchos'work andhis
vastvision: DIO 4.2z9xK13.) Sadly “for theinde nite future” (DIO 1.2xB3), intelligent
scholaramustseepast(& calibratefor) the warpscreatedby our grant-bgging era,when
[a] survival priorities swampconcernfor truth, and[b] power- rst businessman-scholars'
intellectualdepthestablisheshelimit of (public) scholarlydebate consensus.

H4  Themodernironic reality: Aristarchos'greatnesss still beingsubmeged— more
than2000yearsafter his views' persecution!'— largely becauséfn 16) grant-raisingvia
Ptolemys fatterextantcorpusis morepro table. To putit crudely: thereare,numerically
more Ptolemytexts to write thesesabout. (The advantagethis givesto the pretensehat
geocentristsveregeniiis, of course DUE TO two millenniaof systematisuppressio
banningof heliocentrismby CleanthesPtolemy the Romanchurch,etc.) This primitive
factoris especiallycritical whentoomary of thescholarglominatinga eld arecomparably
primitivetechnically andsoareall too often’* incapablef goingbeyondwhatancientexts
explainin termssimpleenougtfor literal mentalitiego follow. So,l concludeby suggesting
that,in future,our evaluationsof scienti ¢ heroesbe guidednot by pre-packaging (xG2
item [b]) hype-superlatiesimposedfrom the (political) heights by the Cleantheatiédea-
killers of ourown era— butinsteacby simpleconsiderationsf evidencejogic, & deceng,
mingledwith gratefulappreciatiorfor the longagoadwenturousmindswho bequeatheds
aheritageof high geniusandcouragewhich standsfor the bestin humanity

Epilog

Becausef some(hopefullyever-more-anachronisticallygtrongcritiquesin theforego-
ing, oneshouldunderstandhatit (andotheralready-publishegapersonthe samesubject)
evolved over morethan1%’ (germpublishedat Rawlins 1991Wfn 272), during much of
whichtheNeugebaueclandid whatit couldto damntheresearchBut thatcult's censorial
in uence haswaned,while amongits prime presentegaciesare G.Toomers scrupulous
Alm edition,andToomers protegg, the brilliant andcreatie classicist Alex Jonespf New
York University's hugelyendaved new Institutefor the Studyof the AncientWorld.

SadlytheMuf a' sformermal-in uencehasbeensomevhatreplacedytheGingerich-
pawn HistoricalAstronomyDivision (of theunsupervisindhAS), whosemembersdissent-
courageesembleshatdescribedn thelatestexpos of sororities.(SeeAlexandraRobbins
PledgedNYC 20040ntheir dominatrice® shunningse.g.,p.128.)Evenatits worst,the
Muf a at leastdisplayedscholarlydedication. By contrast,much of the ancientastron-
omy scholarshipromulgatedy the HAD (usingthe credulous'sciencepress”wheneer
possible)s justembarrassinglamateurish(See e.g.,www.dioi.org/ggg.htm.)

Meantime,however, thanksto RobertHalleux, DennisDuke, MargaretRossitey and
Hugh Thurston(amongothers),the history of sciencecommunity(which wasnever com-
fortablewith theMuf a' sarroganceandDIO have cometo appreciateachother aprocess
which culminatedwith the contrikutionsto Isis (History of ScienceSociety)by Thurston
andDRin 2002-2003 Weherethankall thosewhohelpecdeffectthisproductve amicability,
which mostof usthoughtmight never cometo passin our lifetimes.

boxing. Jale andprofessionally-punchiRocky leave thegymtogetherandJale pointsupinto thesky
andasks: “Hey, Rocky, what's thatbig bright thing — the Sunor the Moon?” Rocky: “Aaaah.. . .
Aaaah.. .. Aaaaah. .. Awww, Jale, how would | know? | don't live in this neighborhood.

"4 Thereareexceptions for which our gratitudeis frequentlyexpressedn DIO.



