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THE DEBATE CONCERNING ‘RED’ SIRIUS

R. C. CERAGIOLI, University of Houston

A long-standing question in the history of astronomy concerns whether Sirius,
the Dog Star (oo CMa), could have changed its intrinsic colour since Antiquity.
Half a dozen Greek, Roman and Near Eastern sources refer to Sirius as “red-
dish”, whereas since at least the Renaissance it has always shone a brilliant blu-
ish white. So the question has been posed: could Sirius have changed from reddish
to white since Antiquity?

At first sight, this might seem a reasonable possibility: stars do evolve and
suffer various kinds of changes during their lifetimes. Could these ancient refer-
ences to Sirius’s redness be evidence for an evolutionary change during the his-
torical period? Most astronomers consider this unlikely, because stellar evolution
generally takes eons, not a mere 2,000 years, to produce significant results. Ac-
cordingly, they usually reject the ancient evidence for ‘red’ Sirius out of hand.
Yet that evidence is strong: the chief piece comes from Ptolemy himself in the
star catalogue contained in Books 7 and 8 of his A/magest. There Ptolemy lists
over a thousand stars, describing their positions on the ancient constellation
figures, giving their measured coordinates, and estimating their visual
magnitudes. In delineating Canis Major, Ptolemy describes Sirius as “The [star]
on the mouth, brightest, called ‘the Dog’, and reddish”.!

There is no doubt about what Ptolemy means. He bluntly says “reddish” and
other ancient sources corroborate him, and so the ‘red’ Sirius question cannot be
swept under the rug. But since it was first posed in 1760, it has never found an
adequate solution, despite the major attention it has received from astronomers.?
Instead, it has become a kind of astronomical albatross perpetually circling at a
distance from mainstream theory, refusing to go away. Most astronomers feel
certain that Sirius cannot have changed colour since Antiquity, so why do these
unaccountable references to its redness exist? What do they mean? Why has
astronomy been unable to rid itself of them?

The present paper will begin to answer these questions. I say “begin” because
a full answer lies outside the scope of a single paper. Rather, the present paper
will begin by reviewing in detail the past 230 years of work on ‘red’ Sirius,
showing what it achieved and the direction to which it points for a solution. In a
subsequent paper in this journal I hope to pursue that direction and present the
rest of my proposed solution.? But first it seems best to take stock of where the
debate currently stands.

Up to the present, a good deal of evidence has been collected, but it is of a
contradictory nature: almost as many ancient texts call Sirius white, as call it
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reddish. And although a good deal has been said about all these texts in print,
the general quality of this discussion has been low. Misconceptions and misin-
formation are the rule rather than the exception in the ‘red’ Sirius debate, whose
most recent phase (1960-93) has been little more than a careless populariza-
tion.* There are legitimate questions to be asked about Sirius’s redness, but they
must be approached more carefully and thoroughly than has so far been the rule.

Three approaches have been used to provide an answer. The first two have in
common that they take the ancient evidence at face-value as a description of
Sirius’s intrinsic colour. On the one hand, those investigators who could not
bring themselves to believe in a real colour change (the majority at all times),
have usually rejected the evidence as an error either made by the ancients them-
selves or generated through miscopying manuscripts of their works. Those in-
vestigators, on the other hand, who could stomach a real colour change, set about
trying to explain it astrophysically, but never with success despite strenuous
efforts.’

A third approach was indicated by German investigators between about 1900
and 1927, but until recently no one has pursued it very far. This takes the ancient
references to Sirius’s redness not as assessments of its intrinsic colour, but as a
product of terrestrial atmospheric effects, combined with ancient cultural con-
cerns about the ambivalent nature of “the Dog” (as the Greeks and Romans called
Sirius). This approach, which I hope to present in a future paper in this journal,
can account for the existence of both reddish and white colour assessments, and
does not conflict with Sirius’s current evolutionary status. But for the present, I
want to begin by reviewing the genesis of the ‘red’ Sirius debate, by assessing
the principal contributions so far made to it, by clarifying the ancient evidence,
and by showing why the first two approaches are inadequate. Once that is done,
the path will be clear finally to resolve the matter.

Prehistory of the Debate

The problem of ‘red’ Sirius seems to have begun with the Islamic astronomers
in the Middle Ages. Already in the ninth century, al-Farghani in his treatise
discussing Ptolemaic astronomy, the Elements, silently dropped the description,
although he continued to call Arcturus, Aldebaran, and Betelgeuse reddish just
as Ptolemy had done and just as they still are today.® Then a century later, the
great Persian astronomer al-Siifi did the same thing: his Description of the fixed
stars, partially meant as a revision of Ptolemy’s star catalogue, described
Arcturus, Aldebaran, Betelgeuse, Antares, Algol, and Alphard as reddish, but
not Sirius.” Since al-Safi’s action agrees with al-Farghani’s, it seems clear that
they rejected Ptolemy’s description, aithough neither of them explicitly noted
that.

There are, however, two problems with al-Safi’s revision. First, he has ex-
cluded Pollux from the list of reddish stars, although Ptolemy had included it.
This is not too bothersome, because Pollux is the least coloured of Ptolemy’s
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FiG. 1. Stars of the constellation of Canis Major, from a Latin translation of the Almagest printed in
Venice in 1528. The first star is “on the mouth, brightest, called ‘the Dog’ and reddish
(‘subrussa’)”. Courtesy of Owen Gingerich.

reddish stars (B—V = 1.0). More disturbing is that while al-Saf1’s list of reddish
stars is otherwise correct and while he correctly adds Alphard (o Hya, B-V =
1.4) to the list, his addition of Algol (B Per, B-V = —0.1) is badly mistaken.
Algol is bluish white and should never appear reddish. On the other hand, Algol
is so faint (mag. 2.1) that it stands near the limit of the naked-eye’s ability to
detect colour. And so much difficulty and uncertainty attends the estimation of
colours by the eye in any but the brightest stars (such as Sirius) that even well-
trained modern observers sometimes get them wrong. A famous case involves
Julius Schmidt, an acute observer and director of the Athens Observatory in the
nineteenth century. Schmidt also observed Algol as reddish yellow in 1841 and
saw even Arcturus as white for several years beginning in 1852.8 On the other
hand, Sirius is so much brighter than any other star that it is inconceivable for a
serious observer to get its colour wrong.

After the Middle Ages and into the early modern period, despite the fact that
Ptolemy became much better known to European astronomers through the pub-
lication of the Almagest in Latin translation (Figure 1) and in the Greek original
early in the sixteenth century, still no one seems to have remarked in print on the
strangeness of Ptolemy’s colour for Sirius. Even Tycho Brahe in his star cata-
logue, where he discusses Ptolemy’s errors, says nothing about this most curi-
ous error. Neither, it seems, does Johannes Kepler despite his lengthy discussion
of Sirius in Antiquity as well as a separate discussion of star colours, where he
reveals that Sirius is colourless (that is, white) and scintillates with all the col-
ours of the rainbow.? In fact, no printed source seems to mention the curiosity of
‘red’ Sirius until 1632, when Libert Froidmont, a professor of theology at
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Louvain, noted with amazement in his commentary to Seneca’s Naturales
quaestiones (1.1.7), where Seneca speaks of ‘red’ Sirius: “Have you ever really
seen Sirius, Seneca? I have often, and its flame is closer to the flash of silver or
steel than to bronze.”!?

This dearth of comment seems to call for some explanation, but it is hard to
be sure of one. It may simply be that Tycho, Kepler and others had the same
reaction that many modern astronomers have had, namely that Ptolemy and oth-
ers made an error in calling Sirius reddish, or at least that there was some kind of
scribal error in their manuscripts.!! Such reactions are understandable: Ptolemy’s
star catalogue, for example, is indeed full of errors, both his own and those of
his copyists. Already Islamic astronomers knew that Ptolemy’s value for the
constant of precession was too small, and that contrary to appearances he had
not measured afresh all the positions of the stars in his catalogue. Al-Stufi com-
plained that Ptolemy, like others after him, had copied his positions from the
works of his predecessors, modifying the longitudes with a calculated value of
precession. Tycho noted the same thing, and that even worse, through centuries
of hand copying and then printing, Ptolemy’s erroneous positions had been cor-
rupted.!? The result was a set of random deviations from an erroneous starting
point. It may be that because of these well-known problems, and also because
Ptolemy does not repeat the description of Sirius as “reddish” in his astrological
treatise, the Tetrabiblos, Islamic and Renaissance Christian astronomers silently
dismissed the Almagest’s description as yet another error.!

I wish to emphasize, however, before proceeding further, that despite these
doubters we can today feel certain that Ptolemy knew what he was doing when
he called Sirius reddish. The problem of ‘red’ Sirius is different from the star
positions, because with those we have a variety of senseless deviations from
what Ptolemy must actually have written. No other information from Antiquity
corroborates the positional errors. With Sirius’s redness, however, there are half
a dozen other ancient sources independent of Ptolemy that corroborate him.!
Thus we have a tradition in Antiquity of calling Sirius reddish. The fact of a
tradition precludes the possibility that Ptolemy or his manuscripts are present-
ing merely a random error.

The Debate Begins (1760—1839)

Another consideration should perhaps be taken into account. The dominant para-
digm of physics in Islam and Christendom until the seventeenth century was
Aristotle. The heavens were a ‘cosmos’, an eternal order of unchanging, uni-
form being and motion. Until this physical account was rejected, no one could
really expect Sirius to have changed. Tycho and Kepler helped initiate the pro-
cess of rejection, but it took time for the idea of cosmic mutability to establish
itself.

One area in which that began to happen from the mid-seventeenth century
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onwards involved variable stars. More generally, in the eighteenth century there
were speculations that the cosmos itself might be subject to change. In this con-
text there was a renewed readiness to take seriously the possibility that Sirius
might once have been red. And so in 1760 Thomas Barker, a little-known Eng-
lish scientist, initiated the debate by publishing an article in the Philosophical
transactions of the Royal Society, entitled “Remarks on the mutations of the
stars”.!®

Barker’s article was relatively short (7 pages), but within its compass he pre-
sented many of the arguments and much of the evidence that have been end-
lessly recycled up to the present day in favour of ‘red’ Sirius. A detailed
consideration of Barker’s article can thus clarify many aspects of the debate.

Barker begins (p. 498) by stating that changes in stellar magnitudes are well-
known. The star at the end of Eridanus, which Ptolemy noted as of the first
magnitude, is now of the third, 8 UMa has faded, and a number of stars have
disappeared completely since Antiquity.'® He then notes in particular that the
nova of 1604 actually changed colour as it faded. Thus he prepares his audience
for the possibility of a new kind of stellar change: a star that while not having
faded, has yet changed colour markedly since Antiquity. He is aware of the nov-
elty of his suggestion and wants to place it respectably into the context of con-
temporary astronomy.

With this as an introduction, Barker rapidly moves (p. 499) to the core of his
contention: in general the colours of the stars and planets are the same as in
Antiquity; the stars that Ptolemy called “reddish” all still are — with one excep-
tion. Sirius is now quite white, he continues, but ancient authors call it red. He
then lays out his evidence in increasing order of importance, starting from
Aratus’s Greek astronomical poem, the Phaenomena, moving on to Cicero’s
Latin ‘translation’ of that, then proceeding to the poetry of Horace, next to Seneca,
and finally the crowning trophy, Ptolemy’s description in the Almagest. I will
follow his arguments in order.

Aratus’s Phaenomena, a poem composed in the mid-third century B.C., de-
scribes the appearance and movements of the constellations. When Aratus reaches
Canis Major he says the following:

Just such is the guardian that under his [i.e. Orion’s] rising back
appears, the Dog, who stands below [him] on both feet,
variegated....
Aratus, Phaenomena 326--8

This is as much as Barker quotes (pp. 499-500 of his article) in Greek.!” Like
many after him, apparently he did not realize that this passage does not refer to
Sirius. A glance at the rest of the passage demonstrates this conclusively:

variegated, not conspicuous in all his parts. Instead along his
belly he rises dark, while the tip
of his chin is marked by a terrible star which most
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piercingly scorches. Humans call this
Sirius....
Aratus, Phaenomena 328-3213

Barker seizes on the word ‘variegated’ (mowkidog in Greek), which he notes
does not expressly mean red, but suggests that at least the word shows that Sirius
was not the same colour as other stars. This is false, as the rest of the quotation
shows. Aratus clearly means to say only that Canis Major is marked by a great
difference in the brightness of the stars that compose it: the stars on his belly are
faint, but the one on his chin (Sirius) is brilliant. But having hastily erred in
these matters, Barker errs again when he turns to Cicero (p. 500).

Cicero, the great Roman orator and statesman, in his youth (early first cen-
tury B.C.) ‘translated’ Aratus into Latin. It was not what we understand by ‘trans-
lation’, for the Romans translated almost nothing from Greek into Latin in our
sense of the word: they did not need to because all educated Romans spoke and
read Greek. What Cicero and others after him did with Aratus was to draw inspi-
ration from him for poetic creations of their own. Cicero’s production is in fact
rather close to Aratus’s original, but is still by no means an attempt to represent
in Latin precisely what Aratus said in Greek. The project of using Cicero to
explicate Aratus’s meaning is therefore a delicate task. Yet this is what Barker
attempts. He cites the lines from Cicero’s poem which correspond to Aratus’s
description:

For under his feet there shines with a ruddy light
that famous blazing Dog, refulgent with the light of stars.
Cicero, Aratea 33.107-8"°

Barker seizes on the phrase “with a ruddy light” to explain Aratus’s word
‘variegated’, saying “it appears [that Cicero] either understood [variegated] to
mean red, or knowing by his own view it was so, thought it the proper interpre-
tation” (p. 500). Yet once again an examination of Cicero’s text reveals that he
was not talking about Sirius, but about Canis Major. It is surprising that the
phrase “refulgent with the light of stars” did not reveal this immediately to Barker.
How can one star gleam with the light of more than one star? Already the reader
can get a taste for the general quality of the ‘red’ Sirius debate. It is a sad truth
that Barker has been the father not only of one of its principal contributions, but
also its generally low quality.

Cicero’s usage of the term “ruddy” calls for some comment. Latin astronomi-
cal poetry frequently uses terms implying redness simply as an elegant equiva-
lent for “bright”. This is emphatically not the norm for prose or even for other
genres of Latin poetry and has no bearing on Greek usage at all. Cicero himself
employs this usage twice more in his ‘translation’: once to describe the constel-
lation Virgo (4ratea 33.322); and again (4ratea 33.412) to describe the constel-
lation Cygnus. Neither of these constellations contains bright reddish stars, but
both do contain bright white stars (Spica and Deneb). Four centuries later, the
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Roman poet Avienus did the same thing, but far more profusely: he used words
indicating redness eighty times in the 1878 lines of his Phaenomena, or about
once every 23 lines.

Barker next (p. 500) turns to Horace (late first century B.C.). He quotes (in
Latin) part of two verses from the Satires. An accurate translation reads:

whether the ruddy Dog Star splits
mute statues—
Horace, Satires 2.5.39—40%°

It is hard to know what to make of these lines, when they are quoted out of
context in this way. How can a star split statues open? The lines seem bizarre.
And recent commentators on ‘red’ Sirius have not even understood as much as
Barker printed. One book, for example, provides the mistaken translation: “the
red Dog Star divides its children.”?! If modern astronomers have had difficulty
accepting Ptolemy as evidence for ‘red’ Sirius, Horace seems beyond the pale of
consideration. Accordingly, he has been curtly dismissed as a “mere poet”, and
“copier of Cicero”.

But before we send Horace packing, we ought to be certain of what he means.
These lines are part of a satire on legacy hunters at Rome. Horace sets the scene
for the satire in the Underworld at the end of the famous interview between
Odysseus and the dead seer Tiresias, which Homer had depicted in Book 11 of
his Greek epic poem, the Odyssey. Horace evokes this scene of the Odyssey for
his Roman audience, but gives it a new, Roman ending. Having just received
important information about his homecoming from Tiresias, Horace’s Odysseus
then goes on to ask him how he will recover the fortune that his wife’s suitors
have squandered. Tiresias absurdly advises him to become a legacy hunter. Let
him attach himselfto some rich old man without children and attend to his every
wish. Let him pursue his patron’s legal business out-of-doors in the Roman fo-
rum no matter how brutal the weather:

persist and be hard, whether the ruddy Dog Star splits
mute statues or Furius, stuffed with fatty tripe,

spits up white snow on the wintry Alps.
Horace, Satires 2.5.39-41%2

The mixing of Greek and Roman elements in a mock-heroic setting for igno-
minious behaviour are part of the humour. Another part is Horace’s attack on a
rival poet called Furius (i.e. “madman”), who stuffs himself with cheap food
and spews out bloated verses about snow on the Alps. Clearly this is imagina-
tive and not a scientific disquisition. For us, however, only one point need be
noted: the contrast between the ruddy Dog Star that symbolizes the heat of sum-
mer (capable of splitting statues open) and the white snows of the frigid Alpine
winter. Commentators on the ‘red’ Sirius debate have frequently suggested, of
course, that the red/white contrast is merely symbolic and has nothing to do with
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real evidence for an anciently reddish Sirius. That may be so, but because of
Ptolemy and the other sources we cannot be sure. Horace does not provide ideal
evidence, but we cannot just dismiss him either.

Much more straightforward is the Roman philosopher Seneca (early to mid-
first century A.D.), to whom Barker next turns (pp. 500-1). In his prose treatise
on nature, the Naturales quaestiones, Seneca discusses the causes of fiery phe-
nomena in the sky such as lightning and meteors; he mentions Aristotle’s opin-
ion (Meteorologica 1.4.341b) that the Earth exhales different varieties of particles
into the air, some of which catch fire. Seneca then remarks:

Nor is it strange if the Earth’s exhalation is of every sort and diverse, when
in the sky too the colour of objects is not uniform, but rather the red of the
Dog Star is piercing, while that of Mars is mild, and Jupiter has none, its
glow being translated into clear light.

Seneca, Naturales quaestiones 1.1.7%

This passage has always been recognized as the most compelling evidence
beyond Ptolemy’s. It is straightforward and unambiguous. Yet even so it has
often been misunderstood. Usually the key words are summarized as saying that
“Sirius is redder than Mars”. But that is not what Seneca means. He says that
“the red of the Dog Star is piercing (acrior), while that of Mars is mild
(remissior)”, meaning that Sirius’s redness is somehow vivid and striking, while
Mars’s is flat and nondescript. It is a question of greater vividness, not a deeper
shade of red. After Seneca, Barker adduces (p. 501) his “most undeniable evi-
dence”, namely Ptolemy’s description of Sirius in the Almagest.

Barker is also aware (pp. 501—4) that there is potentially some counter evi-
dence, which he wishes to forestall. He does this because for him Sirius is either
red or white; the possibility that it could be both colours at once does not occur
to him. So he must discredit the evidence for a white Sirius. He does so by
attacking the Roman prose writer Hyginus whose text could be construed as
describing Sirius as white. In this case, however, Barker is on good ground,
because although at first sight Hyginus’s text might appear to support an an-
ciently white Sirius, a closer reading shows that it does not.

Hyginus (probably late first century B.C.) in a Latin prose treatise on astronomy
and constellation mythology, which reproduces earlier Greek information now
mostly lost, describes Canis Major as follows:

But the Dog [i.e. Canis Major] has ... on its head ... another [star], which Isis
is thought to have established in her own name, and to have called Sirius on
account of the candor of its fire, because it is of such a sort that it is seen to
shine beyond the rest [of the stars]; and so, in order that [humans] might
recognize it better, [she is thought] to have called it Sirius.

Hyginus, De astronomia 2.35%

The difficulty for Barker is that Hyginus speaks here of the “candor” of Sirius’s

© Science History Publications Ltd. ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1995JHA....26..187C

TIPS JHA 0260 T1BYT,

The ‘Red Sirius’ Debate 195

flame. This could either mean “whiteness” of flame or “brightness” of flame
depending on the context. Barker argues rightly that here candor must be taken
as “brightness”. This is chiefly because taking candor as whiteness does not
produce good sense: “... and to have called Sirius on account of the whiteness of
its flame, because it is of such a sort that it is seen to shine beyond other stars.”
Whatever else the ancients might have said about it, Sirius was universally known
for its brightness.

Barker then draws his article to a close, having assembled all the ancient texts
that unequivocally attest to redness, namely those from Ptolemy, Seneca, and
(probably) Horace. He spuriously appended Aratus and Cicero as additional
evidence, and he correctly rejected Hyginus’s putative evidence for whiteness.
After Barker, all six of these texts appeared again and again in the ‘red’ Sirius
debate with little addition, for over a hundred years.

Astronomy was slow to accept Sirius’s ancient redness, although acceptance
grew in the nineteenth century. J.-J. Lalande, in the first edition of his influen-
tial textbook Astronomie published in 1764, just four years after Barker’s arti-
cle, expressed grave doubt about the matter, considering the evidence insufficient
for so extraordinary a change. But by the time his book appeared in its third
edition in 1792, he spoke more cautiously, indicating that J.-S. Bailly explained
such colour changes as due to different degrees and properties of incandescence.?
Because physics seemed to offer explanation, Lalande was willing at least to
consider Barker’s arguments.

After Lalande, F. T. Schubert took up the matter enthusiastically in his text-
book Populdre Astronomie, published between 1804 and 1810 in St Petersburg.
Like Lalande, he classified ‘red’ Sirius as some kind of variable star, a category
that at the time included novae, which were known to change colour. But whereas
Lalande had given three explanations of variables that did not involve violent
changes, Schubert imagined cosmic catastrophes.?® Concerning Sirius he said:
“What a complete revolution must have occurred on this sun, or at least in its
atmosphere! and what far greater catastrophe must those stars have suffered,
whose place in the heavens is no longer found, whose fire has therefore been
quenched, if we will not accept the destruction of complete stellar systems.”?’
Perhaps Schubert’s context amid the Napoleonic wars after the French Revolu-
tion has something to do with this dire vision, but though exaggerated it shows
how completely a notion of dynamism had taken hold in astronomy.

During the early decades of the ninetenth century there seems to have been
nothing more to say about ‘red’ Sirius, and so there is an hiatus in publication
until 1839. It was then, in more settled times, that Sir John Herschel brought up
the matter again in print. In a letter to H. C. Schumacher, the editor of
Astronomische Nachrichten, Herschel responded to Schumacher’s enquiry re-
garding recent developments in 1 Carinae, a irregular variable star involved in a
vast emission nebula in which Herschel took great interest during his years in
South Africa. Herschel responded that he had last seen 1} Carinae the preceding
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April and it had faded considerably.
He then called on astronomers to give more attention to detecting non-periodic
changes in the apparent brightnesses of stars, because, as he said,

I am convinced ... that changes not periodical will be found to prevail to a
very much greater extent than is now supposed, and which I would suggest
may be accounted for by ... inequality in the degree of opacity of different
regions [of space], and of movements going on in the opake matter what-
ever it be. In short by supposing the existence of some sort of cosmical
cloudiness subject to internal movements depending on causes of which we
are ignorant. Of the nature of these super-atmospheric clouds of course no
conjecture can yet be formed, but some argument for their being of a mate-
rial nature may be drawn from the strange observation of Ptolemy that Sirius
was in his time one of the 6 red stars.... It seems much more likely that a red
colour should be the effect of a medium interfered [sic] than that in the short
space of 2000 years so vast a body should have actually undergone such a
material change in its physical constitution [Herschel’s emphasis]”.2

Thus, Herschel proposed the first concrete physical mechanism to explain
‘red’ Sirius. He seems to have thought that his “cosmical cloudiness” could act
merely to colour Sirius’s light without dimming it. In this way, he could avoid
the disturbing notion that so large a body as Sirius might have intrinsically
changed in a cosmically brief period. However, as we now know, in order for
interstellar (or circumstellar) matter to change Sirius’s colour significantly, it
would inevitably have to dim Sirius markedly. Recent work suggests that a dim-
ming of 3 visual magnitudes would be necessary to alter Sirius’s B—V colour
index from its present value of 0.0 to 1.0, giving it the same colour as Pollux, the
least reddish of Ptolemy’s red stars.?’ Of course, such a difference is out of the
question because Sirius would then have a visual magnitude of about 1.5, mak-
ing it the equal of € CMa. Gone would be the brilliant Dog Star of the ancients,
which Ptolemy explicitly called the brightest star in the sky.*® Herschel does not
seem to have understood the inevitability of this dimming, but strangely, as-
tronomers as recently as 1992 have pursued absorption as a viable physical ex-
planation, adding the modern refinement of a Bok globule as the absorbing
agency. Several have even spent time with large modern telescopes looking for
evidence of absorption.*!

Tentative Acceptance (1839-74)

After Herschel’s letter, ‘red’ Sirius came into the mainstream in the middle years
of the nineteenth century. Although no widely accepted explanation for the change
existed, gradually with some scepticism more authors began to speak of the matter
and to accept Barker’s arguments. No one had a strong reason to doubt ‘red’
Sirius, and perhaps it seemed that in time physics would explain the matter. The
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eminent French astronomer, Frangois Arago, director of the Paris observatory,
in 1842 stated: “with everything well considered and weighed, it seems then
that Sirius was formerly reddish, and that in less than 2000 years it has changed
from that colour to a most unequivocal white.”*? In 1843, Francis Baily in his
revision of Ptolemy’s star catalogue treated the change as definite, stating that
this was a point on which Ptolemy could not well be mistaken.** Yet others still
regarded the matter with scepticism. W. H. Smyth, for example, in the 1844 first
edition of his famous Cycle of celestial objects, while taking pains to describe
Barker’s arguments, called the change extraordinary.’* But ‘red’ Sirius’s mo-
ment of glory was just around the corner. It came in 1850 with the publication of
vol. iii of the massive natural history by one of the most famous scientists of the
day. Alexander von Humboldt’s German masterpiece, Kosmos, was soon trans-
lated into English and French, and was reprinted many times over the next two
decades.?

Humboldt’s account of ‘red’ Sirius is brief, but important in two respects.
First, Humboldt bluntly states that “Sirius ... affords the only example of a his-
torically proved change of colour ... whether [this colouring process has oc-
curred] in the star’s photosphere itself, or in wandering cosmic clouds”.’® And
second, Humboldt gives a philological account of Ptolemy’s term for ‘reddish’,
lest anyone doubt that Ptolemy really did mean ‘reddish’. Since this matter has
continued to interest commentators on ‘red’ Sirius until today, it will be useful
to consider the question for a moment.’

Ptolemy’s word for reddish, Onéxippog, as Greek literature demonstrates, is a
scientific term indicating a pale shade between red and yellow. It is a compound
adjective, whose simplex form is kKipp6¢. This latter term the Greek physician
Galen sets into a series with Aevk6¢ (white), pghog (dark/black), EavO6g (blonde/
flaxen), and £€pvOp6¢ (red) as colour descriptions for different types of wine.?®
We can set these terms into a spectrum from the lightest white wine (Aevk6¢), to
a yellowish white wine (§av06g), to a kK1pp6g wine, to a red wine (£pvOp6c),
and finally to a dark red or purplish wine (uéAag). This spectrum shows that
K1ppog is a rather vague term, describing some shade between yellowish and
reddish. The prefix bmo- indicates ‘somewhat’ or ‘faintly’. A reasonable ap-
proximation is therefore pale yellowish orange or ‘flame-coloured’, but the shade
is not precise. This vagueness corresponds to the vague English term ‘reddish’
when applied to stars. In common parlance “reddish stars” include anything from
Capella (B-V = 0.8, yellow) to Antares (B—V = 1.8, deep orange). Ptolemy in
fact classifies Antares, Betelgeuse, Arcturus, Aldebaran and Pollux as bnéxippoc.
And it seems to be the only word for ‘reddish’ that he uses in the Almagest and
the Tetrabiblos. Humboldt, however, in his discussion introduced terms such as
“fire-yellow” (feuergelb) and “fire-red” (feuerroth), which suggested a far more
vivid colour than bnéxkippog signifies. After Humboldt it was common to say
that Ptolemy called Sirius “fiery red”, a vast exaggeration. Ptolemy called Sirius
“reddish” in the vague sense defined above.*®
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Those who chose to mention ‘red’ Sirius between 1850 and 1874 were in-
clined to accept that it really had changed colour. In 1854, for example, Hervé
Faye in his Legons de cosmographie said so flatly. Others were more cautious,
but no one seems to have denied it. Arago in his Astronomie populaire (1854),
the redoubtable T. W. Webb in his Celestial objects for common telescopes
(1859), which went through five editions in the nineteenth century and is still in
print today, as well as A. Guillemin in his The heavens (1872), a book edited by
the likes of Sir Norman Lockyer and Richard Proctor, all admitted that Sirius
seemed to have changed colour. It was as close as ‘red’ Sirius ever came to
widespread acceptance.

Further Debate and Rejection (1874—1927)

But gradually voices of determined opposition arose. During the final decades
of the nineteenth century, the first theories of stellar evolution based on spectral
classification and thermodynamics were developed.*’ One unresolved question
centred on the status of the red stars: were they only the ancient, dying embers
of formerly brilliant white stars, or could some of them also be quite young and
in the process of heating up? There was much disagreement. Norman Lockyer
(almost alone) championed the latter idea and attempted to identify red stars
actually in the process of heating. But the mainstream of astronomy inclined
against the notion of young red stars.*!

This was the background for the next phase of debate. If red stars are old,
then Sirius could not have been red in Antiquity. Realizing this, prominent as-
tronomers began to take a strong interest in the ancient evidence for Sirius’s
redness, subjecting it to stiff scrutiny and rejecting it. They were preceded by
some years by the Danish astronomer H. C. F. C. Schjellerup, who in 1874 pub-
lished an edition of the Arabic text of al-Safi’s book, Description of the fixed
stars, along with a French translation. In his preface to the translation, Schjellerup
attempted to discredit the evidence for ‘red’ Sirius. He proceeded by a two-
pronged attack. First, he rejected the evidence of Cicero by stating that Cicero
had “rather freely” translated Aratus, not yet realizing the bogus nature of both
Cicero’s and Aratus’s ‘evidence’ in any case. Then he suggested that Horace
had merely followed Cicero’s lead, and that Seneca had done the same to Horace.
This attack obviously founders. Horace could not have followed Cicero, when
Cicero never called Sirius red.

The second prong involved Schjellerup’s suggestion that Ptolemy himself
had never actually called Sirius red, but that instead what we have is an error in
our Greek manuscripts of the Almagest. The Greek text as we presently find it
identifies Sirius as “the [star] on the mouth, brightest, called ‘the Dog’, and
reddish”. Schjellerup proposed that Ptolemy had actually written “the [star] on
the mouth, brightest, called ‘the Dog’ and ‘Sirius’”.*? Schjellerup found it strange
that Ptolemy would call Sirius “the Dog” without also using its “proper” name.
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After all he had called Arcturus, Regulus, and Antares by their proper names, so
why would he not do the same for Sirius? A corruption must have crept into our
Greek text during the centuries of hand copying. As corroboration for this no-
tion, Schjellerup cited what he took to be evidence among the Islamic astrono-
mers that their Greek manuscripts of the A/magest did not contain the description
of Sirius as reddish either.

Let us begin from Ptolemy’s Greek text. In Schjellerup’s day there was as yet
no critical edition of Ptolemy. The printed texts of the Almagest, such as the
1538 first edition by Grynaeus and Francis Baily’s 1843 version of the star cata-
logue, were based on only a few manuscripts and these not the best. Other Greek
manuscripts existed from the Middle Ages, but they had as yet not been system-
atically surveyed. Since the star catalogue in particular was known to contain so
many variant readings in the different manuscripts, it was legitimate to wonder
whether when one had surveyed the majority of manuscripts, one would find
that the description of Sirius as “reddish” was an error found in only a few of
them. After 1903, when J. L. Heiberg finished his beautiful critical edition of
the Almagest, it was clear that the surviving Greek manuscript tradition was
unanimously in favour of ‘red’ Sirius.

From another point of view, however, this was to be expected all along.
Schjellerup’s notion that Ptolemy must have used the name “Sirius” because
that is the stars’s proper name is mistaken. In fact, in all the extant writings of
Ptolemy, Hipparchus, and Geminus (the three most important ancient Greek as-
tronomical writers preserved) the word ‘Sirius’ never seems to occur at all. All
three astronomers call Sirius only “the Dog”, precisely the name that we do find
in our manuscripts of the Almagest. Indeed, Geminus explicitly says that the star
was called by the same name as the constellation, “the Dog”.** So Ptolemy does
call Sirius by its proper name.

As for the Arabic tradition, again Schjellerup was mistaken. Schjellerup
claimed in effect that while the current Greek text of the 4/magest speaks of
there being six reddish stars, al-Battani mentions only five; and since al-Sufi
does not regard Sirius as a reddish star, all this shows that the Islamic astrono-
mers received a list of only five reddish stars from Ptolemy, and that the current
Greek text of the AImagest must have fallen into error after the time of al-Battani
and al-Sufi. In fact, we know now through the painstaking work of Paul Kunitzsch
that the medieval Arabic translations of the Almagest (to which Schjellerup did
not have access) show that the Greek originals from which they were translated
did indeed call Sirius reddish.** And one of the few correct and useful points
that the astronomer T. J. J. See later introduced into the debate through his ex-
tensive work on ‘red’ Sirius was to show that Schjellerup relied on a very poor
Latin translation of al-Farghani, which he mistook for al-Battani and which con-
tained what is either a manuscript error or a printer’s error. A better Latin trans-
lation showed that al-Farghani did not say that there were five “reddish (rubeae)
stars”, but that there were five “nebulous (nubeae) stars”, precisely the number
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given in the Almagest.** Schjellerup certainly took some false steps in his argu-
ments, but I do not wish to denigrate his work. His translation of al-Stfi’s book
is a boon to all who cannot read Arabic and so have no direct access to this
important monument in the history of visual astronomy.

Schjellerup’s contemporaries did not realize his mistakes, and since his was
the best-articulated attack on Barker’s arguments so far, his effect on the debate
was profound. When Camille Flammarion published his elegant Les étoiles et
les curiosités du ciel in 1882, he accepted every one of Schjellerup’s assertions,
as did W. T. Lynn, a frequent commentator on ‘red’ Sirius during the period,
who wrote a letter to The observatory magazine in 1887 to remind everyone of
Schjellerup’s conclusions, which he carefully repeated. Lynn made a further
point of great value when he noted that Seneca’s description could in fact refer
to “certain occasions when atmospheric conditions would certainly give Sirius a
reddish appearance”. These conditions are an essential element in resolving the
debate, as German investigators later divined. Sirius is the only star bright enough
to be seen actually rising or setting in the Mediterranean sky. At the crucial
phases of heliacal rising and setting, when the Greeks and Romans most charac-
teristically observed Sirius, it was apt to shine reddish in the same way that the
rising or setting sun can shine reddish on the horizon due to atmospheric absorp-
tion of the bluer rays in the Sun’s light. Sirius is also apt to scintillate near the
horizon, and when it does so it visibly flashes in different colours, among which
reddish and orange hues are easily observable.*® The hypothesis that Sirius’s
redness is in some way a product of scintillation and absorption has repeatedly
surfaced in the debate without ever being fully exploited.

Lynn himself did not do so in his letter to The observatory, because immedi-
ately after mentioning it he asserted that there was another way out of the prob-
lem of Seneca’s evidence: the text of the Naturales quaestiones might be corrupt.
According to this notion, what Seneca had actually written was not “the red of
the Dog Star”, but “the gleam of the Dog Star”. This would read much more
naturally, he assures us. So once again the debaters tried to sweep the evidence
away, because it made no sense to them. The problem for Lynn, however (as he
later admitted), was that his suggestion for “emending” the text made it absurd:
“the gleam of the Dog Star is piercing, while that of Mars is mild, and Jupiter
has none, its glow being translated into clear light.” Jupiter has no gleam?

Agnes Clerke also agreed with Schjellerup in the first edition of her book,
The system of the stars, adding that Cicero “was much more of a rhetorician than
a natural philosopher”. On the other hand, G. F. Chambers, in the fourth edition
of his A4 handbook of descriptive and practical astronomy, still faintly assented
to the change in Sirius’s colour as real, but after detailing several other more
recently alleged cases of colour changes, he concluded: “I am much inclined to
view all such statements as these with distrust.” This is the attitude astronomers
increasingly took after the end of the century.*’

The rapid reversal from tentative acceptance to rejection that appears in the
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Fig. 2. T. J. J. See in his twenties, while a doctoral student in Berlin.

debate as a result of the publication by Schjellerup is interesting, because it
shows how quickly astronomers were willing to get rid of ‘red’ Sirius, if some-
one gave them an opportunity. They could even help by supplying rationalizations
(like Clerke’s attack on Cicero) and ill-considered textual emendations (like
Lynn’s). It was not that anyone understood the evidence properly or had given a
reliable account of it. Rather, ‘red’ Sirius now conflicted with astronomical theory,
and astronomers wanted to be rid of it.

But it would not go away so fast. A ‘red’ Sirius counterattack commenced in
1892 under the direction of T. J. J. See (Figure 2), who published a series of
substantial and apparently exhaustive articles in Astronomy and astrophysics,
the forerunner of the Astrophysical journal.*® See was determined to make the
most convincing case for ‘red’ Sirius, and he succeeded. The paper he published,
although partially discredited in 1897, in the long run proved to be the most
influential of all the works ever published on the question. However, before
turning to this paper, it will be useful to say a few words about the man himself.
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No one in the history of astronomy has stirred up so much general animosity
as See.* In the course of a decade starting in 1892 he went from being a newly
appointed instructor at the University of Chicago — where he was fired in 1896
— to being an assistant at the Lowell Observatory — where he was fired in 1898
— to being a professor at the US Naval Observatory, from which he was sent off
in 1902 to the naval time-keeping station at Mare Island, California, far from
universities and telescopes. Some of the work he did was good, but much of it
was unsound and negligent. He craved recognition for his “outstanding” merit,
which led him to publish fallacious papers, announce bogus results, and become
involved in acrimonious personal disputes with other astronomers. In his life-
time he was ostracized from professional astronomy and he is today remem-
bered as a crackpot. His biography has the ominous title, Brief biography and
popular account of the unparalleled discoveries of T. J. J. See.’® In view of his
character, his writings on ‘red’ Sirius must necessarily be approached with cau-
tion. But approached they have been, by many twentieth-century investigators.
Indeed, aside from Barker, no other extended discussion of the ancient sources
has been available in English until recently.

See published two versions of his paper, the first written when he was a gradu-
ate student with high hopes for the future, and the second thirty years later amid
the ruins of his career, when he had few opportunities left to attract attention.
The tone of his first paper is still reasonable and its argument is fairly plausible
for an audience that has little opportunity to analyse the ancient texts independ-
ently. It is this version that I will take up first.

The relevance of ‘red’ Sirius to contemporary astrophysics first comes into
the open in See’s paper. See directly links the two by saying: “The results of
[my] research seem to establish beyond doubt the ancient redness of [Sirius],
and therefore ... the investigation will be interesting to astronomers who are
studying problems of Cosmical Physics....”3! Later he states: “Since therefore
Sirius was formerly red, and is now white, it follows that some of the red stars
become white in the course of ages, and this we may perhaps infer to be the
general law of colour in celestial evolution.”** He has reached these important
conclusions, he implies, from “legitimate principles of historical research”, and
so will anyone else who follows the same principles.> Thus, in effect, he claims
to have learned astrophysics from history. Unfortunately, however, the quality
of See’s “historical research” turns out to be too low to justify the hope of learn-
ing anything real. His investigative strategy primarily aims at heaping up pas-
sages from ancient authors with insufficient regard for their content or context.
Most of them merely refer to Sirius as “fiery”, “burning”, or “parching” and say
nothing directly of its colour. Apparently See hoped that by piling up as many
passages as possible, he would overwhelm his audience into belief. In the short
run this did not work well; in the long run it has been more effective. At the
same time, though, See appears to have done what others did not do: manipulate
his evidence and perhaps deceive in order to persuade. I will take up some typical
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examples to illustrate his procedures.

See begins his article by asserting that Barker’s original 1760 paper “seemed
so conclusive that for a long time the change of color [in Sirius] appears to have
been accepted as an item of scientific belief”. But recently, he continues, doubt
has been thrown on some of the evidence; therefore, he has decided to examine
critically all the ancient testimony he can find. “I shall now proceed”, he asserts,
“to give briefly the evidence ... and to review in the proper place the criticisms
hitherto advanced, nearly all of which happen to be erroneous. We shall usually
proceed in chronological order.”>* Thus, in a reasonable tone and with a busi-
ness-like beginning, he turns to Homer.

Homer, See says, does not distinctly indicate Sirius’s colour, but he does as-
sociate Sirius with fevers and fires — just as did the other Greeks — and there
must have been a reason for this, because other stars were not likewise associ-
ated. “The evil omens”, he continues, “attributed to Sirius were perhaps the natural
outcome of astrological superstitions widely spread in Antiquity respecting the
‘influences’ of bodies of a ruddy color, which were looked upon as ‘angry’ dei-
ties”. See then rightly adduces the example of the planet Mars, to which malign
and fiery influences were attributed in Antiquity, whereas Jupiter shone with a
clear and “salutary” light. Thus, he concludes, it seems we can explain the as-
sociation of Sirius and fire, only if Sirius were reddish in Antiquity. There is no
obvious reason why the ancients should associate a white Sirius with malign
influences.>

See’s argument is nearing the truth, but then it veers abruptly away. See cat-
egorically denies at several points that Sirius’s redness can have anything to do
with atmospheric effects caused by the Earth.>® He thereby loses his best chance
to explain ‘red’ Sirius in a way supported by the ancient evidence viewed as a
whole and not piecemeal.

On the other hand, the apparent sophistication of See’s argument in compari-
son with what came before is notable. And he gives every appearance of learn-
ing. He quotes Greek and Latin authors extensively in the original languages
and has clearly done a great deal of homework. Yet the appearances are decep-
tive. His failure to offer his astronomical audience any translations of the an-
cient texts may conform to what was expected at the turn of the century, but it
also conceals his ignorance. A case in point is See’s treatment of Aratus on pp.
272-3 of his paper. See quotes Aratus in Greek, but still does not expose the
error that Barker and others had made in interpreting him. Indeed, See com-
pounds it by maintaining that “the only meaning that can with any probability
be assigned to [roikiAog = variegated] is ‘ruddy’”. This is false, but only a
reader knowledgeable in Greek will realize this. See goes on to say that
Hipparchus in his extant commentary on Aratus did not dispute the application
of molkiAog, and that considering “the scrupulous care which characterized all
of Hipparchus’s work, it would seem that he must have considered [tolkiAo¢] a
correct description of Sirius”. Actually, Hipparchus would have known that
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nowkilog was being applied to Canis Major, not to Sirius.

See next proceeds to Cicero. Again he preserves the reigning misinterpreta-
tion, but adds to it another error, by stating categorically that in “the whole of
[Cicero’s] writings, as I have found by careful investigation, Cicero does not
use the word ‘rutilus’ (or any other word meaning red) in speaking of any other
heavenly body except the planet Mars...”. ‘Rutilus’ (ruddy) was the word that
Cicero had used to characterize the light of Canis Major in his ‘translation’ of
Aratus. See’s statement is quite false and to assert it so categorically shows that
he was at least hasty. I have already noted that in the ‘translation’ of Aratus
alone, Cicero twice more calls celestial bodies (Virgo and Cygnus) “ruddy”.’’
Since See was well able to find evidence useful for his purposes, it seems un-
likely that if he really investigated carefully, he did not find other places where
Cicero used words for redness.

Three other cases of error involve See’s treatment of Germanicus’s and
Avienus’s ‘translations’ of Aratus, and the astrological poem of Manilius (whose
name See persistently misspelled as “Manillius” even 30 years later in his re-
vised article). Germanicus Caesar was a great Roman general and adopted son
of the Emperor Tiberius. He lived in the first century A.D. and to him is credited
another Latin ‘translation’ of Aratus, although his authorship of the poem is
today widely doubted. Avienus seems to have lived in the fourth century A.D.,
and he produced the last ancient Latin ‘translation’ of Aratus. Manilius, on the
other hand, seems to have been roughly contemporary with Germanicus, and he
composed an astrological poem that drew on Aratus, but was not another ‘trans-
lation’. In Germanicus’s case, See again (pp. 273—4) categorically states that he
called only one celestial body reddish, namely Sirius. This is false, because in
the first place it is Canis Major that Germanicus calls reddish, not Sirius; and
second, because Germanicus also calls the constellation Aries reddish.’® In the
case of Avienus (p. 274), See scornfully dismisses him, failing in the process to
note that Avienus directly calls Sirius bluish white.* The same applies to Manilius
(p- 377). See selects three quotations that he finds useful from Manilius, but
unaccountably fails to notice the prime quotation that speaks of Sirius as bluish
white.®” His failure to notice this quotation remained even thirty years later in
his republished article, despite the fact that G. V. Schiaparelli (Figure 3) in an
essay well-known to him had pointed it out.®! Thus, when See then categorically
states on p. 383 of his 1892 article that “there is no [ancient] authority who
affirms that the star was white”, we must wonder whether this error was inno-
cent. Even a glance at his 1892 article shows that he invested a huge amount of
research into it. Despite the mistakes he made, could he really have been totally
ignorant of Manilius and Avienus?

One other error is worth noting. On p. 372, See quotes and discusses a text
from the astronomical writer Geminus, which concerns the possibility that Sirius
might affect terrestrial weather through “exhalations” which stars were thought
to emit. Geminus opposed the idea. Contrary to his usual procedure of avoiding
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Fig. 3. G. V. Schiaparelli (from Amand Freiherr von Schweiger-Lerchenfeld, Atlas der Himmelskunde
(Vienna, 1898), 185).

translations, this time See translates:

For this star (Sirius) is of the same nature as all the rest of the stars. And
whether the stars are fiery [m6pwvoc] or clear [oi8€prog], all have the same
power, and exhalations ought to proceed from the multitude of the stars
rather than from Sirius.

One’s suspicions should immediately be aroused because the second sentence
makes no sense. If the stars all have the same nature, why should exhalations
proceed from the multitude of stars rather than Sirius? The explanation is that
See has mistranslated, possibly because his version suits his argument better
than a correct translation would. What the text actually says is:

For this star shares in the same material [i.e. is composed of the same mat-
ter] as all the rest of the stars. Now, whether the stars are composed of fire
[lit. “are fiery”] or composed of aether [lit. “are aethereal”], they all possess
the same force, and the exhalation from the Dog ought to be overpowered

by [that of] the majority of the stars.
Geminus, Elementa astronomiae 17.32-33%

As Schiaparelli noted in 1897 in his tactful but firm refutation of See’s argument,
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Geminus says nothing about the colour of star-light here; rather, he is speaking
about the material of which stars may be composed, either fire or ‘aether’ (the
Aristotelian fifth element). But See has misinterpreted Geminus’s text into a
distinction between Sirius’s having a “fiery” colour (i.e. red) and the majority of
stars’ having a “clear” colour, which better suits his argument.

The list of See’s errors could be extended: he provides an erroneous analysis
of Columella on p. 378 and of a triad of Roman festivals on pp. 379-80. And
while his discussion of Hyginus on pp. 373—6 is usable, and he correctly notes
on pp. 381-2 that Schjellerup erred in regard to al-Battani, he has made a mess
in analysing Schjellerup’s errors. So we are left with a paper that is quite unre-
liable, especially for those ignorant of Greek and Latin. A specious and often
plausible argument beguiles one into believing that See has done his homework
well.

See’s paper received a cool and mixed reaction. Lynn, for example, publicly
offered corrections to his own earlier statements, but did not endorse the colour
change. Agnes Clerke, on the other hand, now did support the change on the
strength of See’s argument, but only unobtrusively, in footnote to the revised
third edition of her A popular history of astronomy during the nineteenth cen-
tury.®® The major powers of astronomy, though, were hostile. In 1896-97,
Schiaparelli published another lengthy examination of the evidence in two es-
says.% In the first, he was not yet aware of See’s work, so he presents conclu-
sions uninfluenced by that. By the time of the second, however, Schiaparelli had
read and digested See’s arguments and made several important criticisms.
Schiaparelli was always firmly set against a colour change.

Moving from See to Schiaparelli is astonishing. Schiaparelli presents an or-
derly analysis of real learning. We may profoundly disagree with his conclu-
sions, but we must respect the knowledge of Antiquity, of classical languages,
and of ancient texts that he possessed when by profession he was an astronomer.
He presents important new evidence, correctly points out long entrenched er-
rors, and openly displays a diffidence about his results which deserves our sym-
pathy.

His strategy in the first paper is to attack the credibility of Ptolemy’s text as
strongly as possible, then to discredit the ‘evidence’ erroneously drawn from
Aratus’s ‘translators’, next to show the unreliability of Horace and Seneca, and
finally to focus on the counter evidence for Sirius’s ancient whiteness, most of
which he presented for the first time in print. His concern is explicitly with the
contradiction that exists between an anciently ‘red’ Sirius and the reigning model
of stellar evolution.®

He begins his offensive with Ptolemy. Schjellerup is his guide in attacking
the Almagest’s text as erroneous, so that this part of Schiaparelli’s argument we
can neglect as mistaken. Schiaparelli does, however, add two new points of in-
terest. First, he notes that in the Tetrabiblos, Ptolemy describes Aldebaran,
Antares, and Arcturus as reddish (br6xippog) but not Sirius, which would be
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strange if it really had been reddish in Antiquity. Then Schiaparelli produces a
novel argument: Ptolemy had constructed an astrological star list, he notes, in
which individual stars and groups of stars were assimilated in astrological power
to the powers of the planets. The basis for the assimilation is often clearly the
similarity of colour between star and planet.®® Schiaparelli exhibits a synopsis
of Ptolemy’s list for fourteen first-magnitude stars, giving their modern colours
and ancient astrological assimilations. He notes that whereas Betelgeuse,
Aldebaran and Antares are primarily assimilated with Mars, Sirius is primarily
assimilated to Jupiter (plus a little bit of Mars), which makes sense only if Sirius
was white in Antiquity.5’

In fact, the evidence is not so clear-cut. Betelgeuse is not named by itself, but
only in conjunction with Bellatrix (y Ori, B-V = —0.2). Arcturus and Regulus
are both assimilated to Mars and Jupiter — in that order — despite having vis-
ibly different colours (deep yellow and white). If we view the evidence criti-
cally, there does seem to be a pattern of colour assimilations, although other
factors clearly intervene as well. And it does seem strange that Sirius was not
strongly assimilated to Mars if it was really reddish in Antiquity. So on the
whole, the Tetrabiblos does offer evidence worth considering, but that evidence
is not decisive.

Schiaparelli next turns to Aratus and his ‘translators’. He correctly points out
for the first time that neither Aratus, nor Cicero, nor Germanicus was referring
to Sirius in their respective descriptions, but instead to Canis Major, while
Avienus calls all and sundry “reddish”.%® He tries to develop a more complicated
case with Horace. This is the least adequate part of his paper, and his frustration
seems detectable in his tone. He argues at length that Horace was not referring
to Sirius at all, but instead to Procyon. Not that Procyon was reddish in Antiq-
uity, Schiaparelli admits, but Horace took over the word from religious ritual
and applied it with great liberty to Procyon.®

Turning to Seneca, Schiaparelli fastens on quirks. He feels he must admit that
Seneca really did mean Sirius, but still he says, the explanation for Seneca’s
assessment of Sirius as red probably lies in an error: some astronomer friend of
Seneca’s may have shown him Sirius when it was rising and when Jupiter and
Mars were well up in the sky. The redness that Seneca attributes to Sirius,
Schiaparelli implies, was merely the effect of atmospheric absorption, which
Seneca did not understand, being a novice at observing. The idea that Seneca’s
description must result from the caprice of a novice’s first observing session is
too insubstantial to need a response.”

Schiaparelli’s attacks fail. The Almagest’s text is secure and no one has been
able to explain away Seneca. Given this, it is pointless to maintain that Horace
was not really referring to Sirius’s redness. The three essential ‘red’ Sirius texts
remain.

After dealing with the evidence for Sirius’s redness, Schiaparelli turns to evi-
dence for its whiteness. He first adduces the passage I have already discussed
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from Hyginus, which appears in fact not to refer to Sirius’s whiteness. But then
Schiaparelli makes a positive contribution of the greatest significance to the
debate: he introduces two new passages. The first of these comes from the astro-
logical poem of Manilius, where he describes the constellations and their astro-
logical effects. When he reaches Sirius, Manilius notes its enormous powers to
influence the world in diverse ways:

Sure proof that the star has this power are its colour and quivering of the fire
that sparkles in its face. Hardly is it inferior to the Sun, save that its abode is
far away
and the beams it launches from its sea-blue face are cold.
In splendour it surpasses all other constellations, and no brighter star
is bathed in Ocean or returns to heaven from the waves.
Manilius, Astronomica 1.407-11 (transl. by G. P. Goold)™

Manilius expressly calls Sirius “sea-blue” (caeruleus), a poetic term that in-
cludes very light, bluish white shades of colour. So for Manilius, Sirius could
not have been reddish in Antiquity, but must have been its present bluish white.

Schiaparelli then cites the Greco-Egyptian astrologer Hephaestion of Thebes
(fourth/fifth centuries A.D.), who reports that the Egyptians used to observe Sirius
at its heliacal rising. Based on its appearance, they would draw an omen for the
quality of the upcoming year:

...if the star [i.e. Sirius] rose great and white and if it came through with its
colour, then the Nile’s current would rise high and there would be abun-
dance; but if it was flame-coloured [rvppdg] and the colour of red ochre
[LATddNG] there would be war.

Hephaestion of Thebes, Apotelesmatica 1.23.307

Hephaestion goes on to indicate other colours that Sirius could show, but the
two noted above (white and reddish) are enough to illustrate the essential point,
which Schiaparelli drives home forcefully: these differences in appearance are
the product of atmospheric absorption caused by the Earth. Such absorption rou-
tinely causes white Sirius to vary in apparent colour (from white to reddish)
even today, depending on the state of the atmosphere when it rises. On the other
hand, an intrinsically reddish star cannot show such a colour variation: a white
star can sometimes appear reddish in our atmosphere, but a reddish star cannot
appear white. So Hephaestion’s description makes sense only if Sirius was in-
trinsically white in Antiquity.”

Schiaparelli’s second paper, published a year later, deals with matters raised
by See. We will concentrate on its most important points. First, Schiaparelli
notes that See’s method of piling up references to Sirius as “burning”, “drying”,
etc., proves nothing about its colour. He himself is capable of more than dou-
bling the pile. But he notes that it is still not complete, and then asks what is the
use of enlarging it: a similar list can be piled up for the Sun, but that does not
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prove the Sun to have been “fiery red” in Antiquity.” And second, Schiaparelli
firmly exposes See’s misunderstanding of Geminus, noting that “I do not be-
lieve that many will subscribe to [See’s] manner of interpretation”.”

With this ends everything of importance in Schiaparelli’s papers. Despite my
criticisms, I want to reiterate that his work is of high quality considering that he
was an astronomer working on ancient texts, and it is unfortunate that his papers
have been much less read than See’s. But Schiaparelli chose to publish in Italian
and in the acts of an obscure, scholarly journal, whereas See published in Eng-
lish in a leading periodical devoted solely to astronomy. The result has been that
in the most recent phase of the debate (1960-93), almost no one has shown a
knowledge of Schiaparelli, whereas See’s name figures prominently.

Astronomers at the turn of the century, however, did pay attention to
Schiaparelli. Simon Newcomb, in 1901 in his first published comments on the
debate, declared in favour of Schiaparelli and for the notion that scintillation
played a large role in ancient estimates of Sirius as reddish. Lynn, on the other
hand, could not make up his mind. In January 1902 he declared for See; but by
March, after reading Schiaparelli, he had had second thoughts, yet was con-
cerned that now Procyon might have changed colour (an idea that Schiaparelli
had explicitly excluded), and so reverted to his 1887 suggestion that Seneca’s
text might be corrupt. Agnes Clerke was not interested in vacillations. In three
major books that appeared between 1902 and 1905 she openly supported the
change, going so far as to say: “[A] learned discussion by Dr. T. J. J. See, more-
over, enforces the belief that Sirius was absolutely red eighteen hundred years
ago” (Clerke’s emphasis).”

Gradually, and especially among German researchers, the idea that Sirius’s
impressive scintillation might explain the ancient references to its redness be-
gan to gain wider currency. In 1906, J. Plassmann noted: “In the case of this
bright star ... its red flashes are so clearly seen that possibly the statement from
Antiquity that it is a red star can be explained in this way.””” The classical scholar
F. Boll, whose major production centred on ancient astronomy and astrology,
agreed with him, noting that it also made sense of Ptolemy’s assimilation in the
Tetrabiblos of Sirius to Jupiter primarily plus a little bit of Mars. It made sense
of the literary passages that called Sirius “sea-blue”, the second of which Boll
mentioned in print for the first time in 1909.7® This comes from the poet Avienus,
one of the ‘translators’ of Aratus. Avienus, despite characterizing many differ-
ent stars as “reddish”, explicitly calls Sirius “sea-blue”:

But Meton took the first beginnings of the year
[to be] when Phoebus [i.e. the Sun] burnt Cancer with ruddy star,
and when the ocean far away held aloft the belt of Orion,
and when Sirius blazed with sea-blue star.
Avienus, Phaenomena 1373—67°

Another classicist, W. Gundel, in 1907 referred to a different passage of Cicero,
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where the author discusses the local practices of the Greeks on the Aegean is-
land of Ceos.* The Ceans made it a practice yearly to observe Sirius’s heliacal
rising in late July and from its varying appearances to derive an omen for the
following year:

Indeed, we have heard that the Ceans are accustomed to observe carefully
every year the rising of the Dog Star, and — as Heraclides of Pontus writes
— to derive a prediction as to whether the year is going to be healthful or
pestilential. If the star rises rather faint and misty so to speak, then the sky is
thick and dense so that its exhalations are going to be oppressive and pesti-
lential. But if the star appears brilliant and very clear, then that signifies that
the sky is thin and pure, and therefore healthful.

Cicero, De divinatione 1.57.130%

The significance of this passage is that in conjunction with Hephaestion it shows
how common it was in the Mediterranean to observe Sirius at its rising and to
attribute great importance to its atmospherically induced appearances. The ab-
sorption and scintillation hypothesis to explain Sirius’s ancient redness thereby
gains even greater plausibility.

From a different direction, F. X. Kugler, one of the founders of the modern
study of Mesopotamian astronomy, noted in 1907 the existence of a cuneiform
text which speaks of Sirius “glowing like copper”. Subsequent study has re-
vealed that this text also relates to Sirius’s colour at its rising. By 1910, all
the most important texts relating to Sirius’s colours in Antiquity had been men-
tioned in print and the direction of the ultimate solution had been indicated, but
no one was able to put everything together in a detailed and convincing way,
with the result that A. S. Eddington in 1911 could still say that from Ptolemy’s
evidence it “seems almost conclusive that Sirius was a redstar [sic]”.®

On the other hand, by now Schiaparelli’s work seems to have become known
in some form to most astronomers, many of whom appear to have rejected ‘red’
Sirius on the strength of it. In an essay in 1917 on ancient astronomical observa-
tions, Boll tells us that the astronomer H. Osthoff, an expert in stellar colours,
had informed him that astronomers considered the ‘red’ Sirius debate concluded
by Schiaparelli’s papers. Nevertheless, Boll attempted to clarify the ancient evi-
dence and reiterated the idea of atmospheric scintillation and absorption as the
probable source of ‘red’ Sirius.®

Little more was heard of the debate until 1920, when Osthoff himself pub-
lished an article. Then in 1924 P. Sarasin discussed possible evidence for Sirius’s
ancient whiteness derived from the Avestan hymns of ancient Persia, the first
time that this had been done. In 1926, Schiaparelli’s student L. Gabba edited his
essays on ancient astronomy (including the ‘red’ Sirius essays) and published
them in a three-volume set. Most important, however, was See’s reissue in some-
what revised form of his earlier work. This occurred in 1927. Why he chose to
do so just then is unclear, but perhaps he was prompted by the appearance of
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Schiaparelli’s essays. However that may be, See’s own revised essay, printed in
the Astronomische Nachrichten, provoked a outburst of articles and notes on the
question in the same year.?* Then ‘red’ Sirius essentially vanished for the next
thirty years before resurfacing in the 1960s, supported by developments in
astrophysical theory that had taken place in the interim, and by a renewed inter-
est in See’s 1927 article. To understand the later debate it will be helpful to
consider briefly See’s revised article.

Despite See’s claim at the beginning of the article, “Up to the present time the
details of my extensive researches on this problem have never been printed...”,
and that “... an abstract, indeed, was printed in Astronomy and Astrophysics,
April and May, 1892” (See’s emphasis), the 1927 essay is almost identical in
content to the 1892 paper. The chief difference between the two lay in the fer-
vour and prolixity of See’s rhetoric: by 1927 professional exile and the imbal-
ance of See’s psyche seem to have taken their toll. His temper may quickly be
plumbed at two points in the essay: in column 247, after a torrent of repetitious
eloquence calling for objectivity and modesty before the mystery of ‘red’ Sirius,
See gravely informs us that the laws of probability render a change in Sirius’s
colour since Antiquity overwhelming; a footnote specifies the odds as 16x10%*
to 1 in favour. Another footnote at the bottom of columns 2512 details See’s
nostalgic story of his visit in the 1890s to Alexandria, where he searched for the
site of Ptolemy’s and Hipparchus’s observatory, and reflected on the sad decline
of the city. He quotes in German some romantic sentiments that could be reflec-
tions on his own career:

There she lay before us, the city of the millennia, and looked like a widow in
her grief. The centuries that lie upon her, the olive trees weighed down with
age, the sepulchres with their white stone, the rocks pierced through by time,
the walls in ruins, everything reminds one of the harsh occurrences that this
city has suffered.®

Perhaps See looked back at his ‘red’ Sirius work with nostalgia too; it was one
of the few products of his scholarship that had not brought a torrent of protest
upon him. Sadly, however, even in its revised 1927 form, his article is full of
misinformation.

See begins his article by claiming that it is a full presentation of the data, in
which the ancient authors have been examined with “the most scrupulous care,
and we believe therefore that nothing of importance has been overlooked”.® But
while he shows clear signs of knowing what others had written on ‘red’ Sirius
since 1897 — he mentions Schiaparelli’s work explicitly, and strongly protests
against the wide-spread view that ‘red’ Sirius was to be explained through scin-
tillation and absorption — he still maintains that “there is no [ancient] authority
who says that [Sirius] was white”.?” It is hard to believe See’s good faith here,
but easy to understand that he could not admit any counter evidence to ‘red’
Sirius, if he was to maintain the fagade of his work’s decisive achievement.
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Thus in spite of his own undoubted scouring of the ancient sources as well as
the work of Schiaparelli and others, See still says nothing about the evidence of
Manilius and Avienus. He continues to misinterpret Geminus (though Schiaparelli
had printed a correct translation and Manitius’s German version had been avail-
able since 1898), as well as Columella and the Roman festival of the Robigalia,
and he adds some new errors. In column 260, he mistranslates Seneca, although
a correct translation would have helped his case. See translates the first sentence
of the passage in which Seneca calls Sirius reddish as “It is not wonderful if
Earth of every kind and varied evaporation takes place...”. But the Latin actu-
ally says: “Nor is it strange if the Earth’s exhalation is of every sort and di-
verse....”88 '

In the end, See conceives of his task as defending the underdog, Ptolemy,
whose “divine” achievement in the 4/magest has been challenged by unfair de-
tractors:

I have always felt confident that his own record of the color of Sirius and
other stars was founded upon the same regard for the truth of the ages. And
thus if I have restored the authority of the greatest of the Greek astronomers,
as to the aspect of the brightest of the fixed stars, at the most flourishing
period of the School of Alexandria, and thus rescued a priceless and ever-
lasting record from threatened oblivion, the object of the historical researches
entered upon at Berlin 35 years ago will have been attained.®

See’s projection of confidence in his argument, his appearance of learning, his
maintenance of a solid wall against the evidence for Sirius’s ancient whiteness,
and lengthy pleas for objectivity probably all had an effect in persuading some
(especially future) investigators.

In the 1920s, however, no one in the English-speaking world seems to have
bothered with See. But he did provoke the Germans. J. Plassmann, the editor of
Die Himmelswelt, composed two notes which were portentous for the future of
the debate. He noted that while for decades he had sided with the scintillation
hypothesis to explain ‘red’ Sirius, the gravity of See’s philological proofs made
him waver. If a change from red to white seemed implausible for Sirius itself in
what was cosmically so short a period of time, perhaps one should look to Sirius
B, the white dwarf companion of the main-sequence primary (Sirius A), which
had been discovered in 1862. A nova-like flare-up might somehow be impli-
cated, Plassmann suggested.”® Both these ideas, that See had sound philological
proofs and that one should look to Sirius B for an explanation of the redness,
had futures ahead of them half-a-century later, as we shall see.

On the other hand, H. Osthoff was negative. In two polite but firm critiques
he examined See’s claims. The second and more detailed critique appeared in
Die Himmelswelt.”' Osthoff was the first researcher to suggest the need to exam-
ine the large body of folklore surrounding Sirius in Antiquity in order to explain
the ancient reddish references, but of this he gave only a sketch. Instead, he
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reminded his audience of Boll’s evaluation of the relevant evidence, and re-
newed Schiaparelli’s criticisms of See’s historical method, specifically that See
mostly piled up passages calling Sirius “fiery” or “flaming” or “parching”.?
Osthoff then praised See’s industry and care in collecting and researching, but
pointed out that the passages from Manilius and Avienus calling Sirius “sea-
blue” were missing. “From all his sources”, Osthoff noted, politely alluding to
See’s bias, “he draws the conclusion that Sirius was formerly red”.*

But if Osthoff was critical of See, he was also unsure where the answer was to
be found. He criticized the hypothesis of scintillation and absorption — no doubt
thinking about Ptolemy — by saying: “But does an experienced observer let
himself be deceived by this? At higher altitudes coloured scintillations diminish
and the true colour of the star can be easily recognized. Likewise it is question-
able whether one may adduce as an explanation the redness of the star at rising
and setting which results from the unfavourable air of the lowest strata. Why is
this false colour not also cited in the case of all other white stars?”* These are
important questions which are still in need of an answer today.

E. Dittrich also had something to say in the Astronomische Nachrichten about
See’s work.” He praised “meritorious and toilsome collections” like See’s, but
pointed out that Roman texts also called Sirius “sea-blue”. He raised the hy-
pothesis of scintillation and absorption, discussing in that context Mesopota-
mian traditions preserved in cuneiform texts. These strongly support the
hypothesis, although they leave unanswered Osthoff’s questions as to why
Ptolemy or any experienced observer would characterize Sirius by its atmos-
pherically induced colours. Dittrich quoted parts of Mesopotamian texts, which
say such things as: “if Sukudu [=Sirius] is red...”, and “in the days of cold, hail,
and rain showers, in the days when KAK.SI.DI [=Sirius] shines which is as red
as copper...”.*® The latter text (whose final words had been quoted by Kugler in
1907) refers to the acronychal risings of Sirius in December, according to Dittrich.
It is from texts such as these, he suggests, that ‘red’ Sirius originally arose.

On the other hand, A. Stenzel supported ‘red’ Sirius on the basis of his stud-
ies of Egyptian traditions.”” In Egypt, Sirius represented Soped (or Sothis in
Greek) who was holy to Isis, the great goddess of Dendera where she was known
as Hathor, the daughter of Nut, the Egyptian sky goddess, and the daughter or
wife of Ra, the sun god. Texts from Dendera and elsewhere frequently speak of
Isis-Hathor as “golden”. She is spoken of as having been born from Nut as a
black-red female child.®® From these traditions Stenzel argued that the Egyp-
tians saw Sirius as a reddish or golden star.

Finally, the evidence so far adduced in the debate was summarized by W.
Gundel in a note published in 1927. This has exercised almost no influence over
the subsequent debate, despite its enormous utility, because it was printed where
astronomers would never find it, in the great encyclopaedia of classical civiliza-
tion, Paulys real-Encyclopddie der classischen Altertumswissenschaft.
Gundel also adduced further evidence in support of the scintillation and
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absorption hypothesis, but nothing has come of this until recently.*

After Gundel, the debate over ‘red’ Sirius finally died down, after a century
of controversy.!? It was not that the fundamental questions were actually solved;
rather, astronomers seem to have lost interest, once they were convinced that
Sirius could not really have been reddish 2,000 years ago. Thus the problem of
why any ancient texts ever called Sirius reddish still remained. It was widely felt
that the answer somehow lay in atmospheric effects, rather than in an intrinsic
colour change. But not everyone agreed.

Death and Resurrection (1959-93)

For the thirty-two years following 1927, ‘red’ Sirius largely vanished from the
scene. Its astrophysical utility had been outlived. Indeed, it was now a liability,
as the modern theory of stellar evolution took shape.

But gradually a niche opened up around 1960, by which time a new genera-
tion of astronomers was active who were unfamiliar with the details of the ear-
lier debate. It was then that a revival of the discussion was initiated by Zdené&k
Kopal, the expert on binary stars. The argument has continued until today. Those
who have contributed to the recent debate fall into two camps: the main group
are ordinary, practising astronomers who have been intrigued by the possibility
that astrophysics might be able to explain an historically observed change in the
Sirius system. They have almost all been unaware of the conflicts in the ancient
evidence and of the arguments evolved by their predecessors over the previous
two centuries, and have been content with vague information that “Ptolemy and
the Babylonians called Sirius red”. They have conceived of their job as not to
analyse the validity of the historical information first, but to evolve a physics
for it. Researchers of the second (much smaller) group have argued over the
historical information, reviving the results of the earlier study and attempting to
extend them in a limited way.!"!

Kopal revived the debate in 1959 in his book Close binary systems, because
he was interested in the problem posed by the evolution of the Sirius binary. The
brilliant primary, Sirius A, is a 2.25 solar-mass main-sequence star, while the
secondary, Sirius B, is a 1.05 solar-mass white dwarf. The evolutionary problem
is to explain how the more massive star can still be on the main-sequence, when
the less massive star has already reached white dwarf status. Kopal explained
that Sirius B must once have been much more massive than Sirius A, leading to
more rapid evolution, and that B must have lost considerable mass at a late stage
in its life. In that case, however, B must have been a red giant in the past, its
light and colour overpowering those of A, making the system look like a reddish
star to the naked-eye on Earth. Kopal then with evident satisfaction resuscitated
‘red’ Sirius:

.. in the old days when scholars knew their Latin and Greek better than
astronomy, considerable attention was attracted by the fact that the majority
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— if not all — astronomical authorities of the ancient world described Sirius
as a ‘red’ star — a fact quite at variance with its blue-white colour as we
know it today. This apparent discrepancy gave rise to a lively discussion
reflected in an extensive literature on the subject, in which our intrepid as-
tronomical ancestors eventually routed the philologists by the weight of the
argument that so profound a change in the colour of a star in a time-span of
some 2000-3000 years was a sheer physical impossibility. In the time which
elapsed since this discussion died down, our knowledge of the probable trends
of stellar evolution progressed considerably — and, behold, arguments can
now be advanced (unknown to our predecessors) which make it at least plau-
sible that, some time in the past, Sirius may indeed have appeared as a red
star and very much brighter than now.!?

The erroneousness of this account is remarkable, but not rare in the ‘red’
Sirius debate. Ancestral classicist-astronomers are evoked, who turn out to be
T. J. J. See, as we gather from a footnote; the “majority — if not all — [ancient]
astronomical authorities” called Sirius reddish, as though there was anyone be-
sides Ptolemy who fitted that bill; and the astronomers “routed the philologists”
— of course, because only Boll and Gundel had ever been involved in the de-
bate, and their participation was marginal. Kopal does confirm that the debate
had indeed died down from 1927 to 1959. But along with that dying down, any
real knowledge of the debate’s history also expired: past astronomers just did
not understand astronomy, Kopal mistakenly supposed, whereas today we are
much more expert and we can probably explain ‘red’ Sirius astrophysically.
This was the clarion call for the most recent and ill-conceived phase of the de-
bate.

In 1961, H. M. Johnson took up the call. He was more aware of the debate’s
history than later researchers, but still analysed the problem astrophysically.!%
He too, like almost all later researchers, concentrated on the evolution of Sirius
B. Nothing could be done for Sirius A’s colour, so that colour — the original
focus of the debate — was now permanently dropped. Johnson confirms Kopal’s
point that Sirius B must have been a red giant at some time in the past (a point on
which all modern astronomers would agree). But, Johnson asked, can Sirius B
have evolved from a red giant to a white dwarf on the time-scale demanded by
the evidence of Ptolemy and the Islamic astronomers, roughly a thousand years?
This was the question he attempted to answer. He considered several possibili-
ties: mass loss through solar wind, nova ejection, or supernova explosion. None
of these seemed physically appropriate, either because of time-scales or because
there was no evidence of a circumstellar shell of lost mass detectable around
Sirius. Nevertheless, he called for further study, to detect nebulosity photographi-
cally or to look for its tell-tale absorption lines in Sirius’s spectrum. Still, in the
absence of evidence for circumstellar gas he concluded that probably “no major
loss of mass from Sirius B has occurred since the time when the ancients called
Sirius reddish”.!%
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Johnson did make one valuable contribution, though. He consulted with sev-
eral Chinese scholars who found curious astrological omens, such as one from
Sima Qian (first century B.C.) in the Tianguanshu (Book of asterisms) which
forms Chapter 27 of Shiji (Historical records). This states: “When the points ...
of Lang [=Sirius] change colour, there will be more robberies and thieves....”
Another states: “When the colour is yellow or white and bright, it signifies good
fortune; if the points turn red, military disturbances will arise.”'® These sound
similar to the omens that Hephaestion of Thebes reported from the Egyptians.
Johnson did not know what to make of them, but we can see now that they might
be omens derived from the scintillation and absorption of Sirius’s light and per-
haps should be classed with the evidence for Sirius’s ancient whiteness.

After Johnson, D. Lauterborn took up the cause of ‘red’ Sirius in 1968-69, at
two conferences concerned with the study of mass loss in single and binary
stars. Lauterborn himself was concerned with the production of white dwarfs
containing a large mass in rather widely separated binary systems. Work had
been done on binaries whose stars were less massive and either in contact or
nearly so, but he was interested in modelling the possible evolution of the Sirius
binary. In the course of his work he showed that, given a primary star of 5 solar-
masses and a secondary of 2 in a circular orbit of 300 solar radii, mass transfer
through the Roche-lobe from the primary to the secondary would occur, once
the primary had expanded en route to becoming a giant. By the end of the mass
transfer, the primary would be stripped down to a 1 solar-mass white dwarf and
the circular orbit would expand to 815 solar-radii. This begins to approach the
actual Sirius system, but large and important differences remain.!%

At the first conference, held in Trieste in September 1968, Lauterborn ex-
pressed three important ideas regarding his findings: first, for him See’s work
had definitely settled the question of Sirius’s ancient colour in favour of red-
dish; second, theoretical arguments made it probable that the contraction phase
from a red giant to white dwarf, once it set in, would only require somewhat
more than a thousand years to complete (although, he hastened to add, that did
not mean that Sirius’s ancient redness could definitely be explained in this way);
and third, a more probable explanation of ‘red’ Sirius was that Sirius B experi-
enced a thermal runaway. In this process, after losing almost all of its hydrogen
and helium envelope and thereby becoming a white dwarf, Sirius B’s residual
envelope surrounding its carbon-oxygen core would suddenly ignite and ex-
pand enormously for something like a thousand years, thereby mimicking a red
giant. At the end of this phase, Sirius B would rapidly return to its normal white
dwarf appearance.'?’

At the second conference, held in Elsinore, Denmark, in September 1969,
Lauterborn, after noting several difficulties with his work, repeated the idea that
rapid evolution from red giant to white dwarf might explain ‘red’ Sirius. But B.
Paczynski, whose interests lay in the evolution of white dwarfs, soon pointed
out a fatal flaw in Lauterborn’s scenario: even granted that stars quickly cross
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the Hertzsprung gap from red giants to white dwarfs, they are extremely hot
when they arrive and it would require a million years for a star like Sirius B to
cool sufficiently to match its present temperature. “So I cannot think about any
possible fit with Ptolemy’s observations”, Paczynski concluded.!® His remarks
seem to have discouraged Lauterborn decisively, because when the latter pub-
lished a paper on mass exchange the following spring, he dropped all reference
to ‘red’ Sirius.!®

If Lauterborn was discouraged, new parties dabbled in the question, made
uncertain contributions, and then departed. But a change in the tone of the de-
bate was becoming noticeable. By the mid- to late 1970s, archaeoastronomy
was slowly being born and with it a new interest in the cultural phenomena that
condition how people approach nature. The positive side of this development
has been that Western astronomy has gradually become more open to exploring
the mythology and folklore of traditional cultures in their approach to the sky.
‘Red’ Sirius no longer had to be either a question of historical evidence (“either
Sirius was reddish or it was white in Antiquity”), or a number-crunching conun-
drum for astrophysicists (“we will be able to explain the physics eventually™). It
could be a challenge, inviting analysis of a complex non-scientific astronomical
tradition. This is what my own previously published work on ‘red’ Sirius at-
tempts to do.

After Lauterborn, K. D. Rakos caused a stir in 1974 by claiming that, based
on his measurements of Sirius B’s light curve with a photoelectric photometer,
he obtained an absolute visual magnitude and U-V colour index that indicated
that Sirius B was the brightest and hottest white dwarf known. He connected
this to ‘red’ Sirius by suggesting that Ptolemy’s description and his own meas-
urements suggested Sirius B might be less than 2,000 years old.""® I. W.
Lindenblad, however, an expert on the Sirius system, immediately protested and
pointed to inconsistencies in Rakos’s data, an error in his computations, and
probable instrumental defects, as the causes of Rakos’s results. Lindenblad as-
serted: “The evidence, then, for a possible explanation of ... remarks by Ptolemy
and Seneca on the ancient redness of Sirius is weak.”!!

The remainder of the debate up to 1993 may be dealt with rather briefly. On
the one hand, a number of popular articles have sought to present the debate to
general readers. Since none of these articles breaks new ground and most of
them are indebted (often openly) to See for their information, they need not
detain us.''? Another group of articles belongs to debates carried out in the late
1970s and 1980s in the pages of The observatory, Nature, and elsewhere. These
too present nothing of sufficient interest as to need comment.'"?

From a different quarter, in 1981 Fang Li-Zhi presented further evidence from
Sima Qian’s Shiji (Historical records).''* This indicates that white is the colour
associated with Sirius, red with Antares, yellow with Betelgeuse, blue with
Bellatrix (v Ori), and black or “dim” with Mirach (f And). These colours are the
five canonical colours of Chinese astrology and the five selected stars were made
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to conform with the five colours. Nevertheless, the general pattern makes sense
with reference to the actual colours of these stars, since at present Sirius and
Bellatrix are bluish white in colour, Antares and Betelgeuse are deep orange,
and Mirach is the faintest of the five stars. So long as we do not demand scien-
tific precision in colour evaluation from this text, it may be relevant to the ‘red’
Sirius debate. For surely, if Sirius really had been a reddish star in Antiquity, the
Chinese would never have fitted it into this astrological grouping in such a way
that it corresponded to the colour “white”.

But the best analysis of the Chinese texts that has so far appeared in print was
published in English in 1993 by Jiang Xiao-yuan.!'> After extensive study of all
relevant sources, Jiang concludes that there are only four useful references to
Sirius’s colour from ancient China. They all connect Sirius’s nature astrologi-
cally to the element whose corresponding colour was white. Indeed, in the Jinzhou
Zhan (“Jinzhou book of prognostication”) which comes down under the name of
Liu Biao, Liu connects Sirius as well as Vega to white, thus perhaps suggesting
that both stars were alike in colour.!' Nowadays both stars do indeed share the
same colour index (B—V = 0.0).

On the astrophysical front we may note a few final developments. In 1986,
F. C. Bruhweiler, Y. Kondo, and E. M. Sion published the most useful note on
the astrophysics of ‘red’ Sirius yet seen.''” This appeared in Nature and it
examined the most widespread hypotheses for an intrinsic change: a rapid tran-
sition from red giant to white dwarf in the historical period, interstellar dust
absorption (the descendent of John Herschel’s “cosmical cloudiness™), and a
thermonuclear runaway. Their results are largely negative. They point out that a
recent transition from red giant status cannot be reconciled with Sirius B’s present
effective temperature of approximately 27,000°K, which fits an age of about
10,000,000 years. Also, when Sirius B made its transition, it would probably
have formed a planetary nebula. But their extensive search for stellar ejecta based
on data from the IUE and Copernicus satellites reveals nothing. They conclude:
“Based on these results, we find it hard to support the supposition that the Sirius
stellar system has recently ejected any type of detectable nebulosity or gaseous
shell.”!"® Subsequently, in 1987, P. C. Joss, S. Rappaport and W. Lewis pub-
lished an article in the Astrophysical journal in which they discussed ob-
servational tests for the proposed relationship between the mass of a giant star’s
core and its radius.!'” In the course of their article they talk about the Sirius
system and argue strongly that Sirius B developed in its final giant phases by
means of mass loss through its Roche-lobe. They then reflect on whether this
mass transfer could help to explain ‘red’ Sirius. They suggest that mass loss
would have speeded up Sirius B’s white dwarf transition at the very end of its
red giant years, and it could help partially to explain the lack of a gaseous shell
or nebulosity around the system, because Sirius A could have accreted some of
the outflow. But the problem of Sirius B’s present temperature remains. They
conclude that lobe overflow, while it is strongly indicated for some distant era
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in the Sirius system, is “probably [an] unsatisfactory explanation for the re-
ported transition [in the colour] of Sirius [during the historical period]”.'?°

In their 1986 letter to Nature, Bruhweiler, Kondo and Sion next take up inter-
stellar absorption. Concerning the properties of interstellar (or circumstellar)
dust, they note “... there cannot be reddening without [absorption]”. To redden
Sirius by means of such dust even as much as Pollux, the least reddish of
Ptolemy’s six reddish stars, would require a dimming of 3 magnitudes, making
Sirius fainter than at least 20 other stars. But this directly contradicts Ptolemy’s
and other ancient authors’s explicit statements that Sirius was the brightest of
the stars.'?! All theories of interstellar absorption are fundamentally erroneous
for this reason, no matter how well-intentioned. Nevertheless, several parties
have continued to look for evidence of interstellar absorption or even a previ-
ously unobserved third member of the Sirius system which might have passed
close to A and B in Antiquity and thereby drawn off matter from the pair to
cause a temporary circumstellar shell of reddening gas.'*

This leaves the only known astrophysical theory that might work: a thermo-
nuclear runaway. Bruhweiler, Kondo, and Sion discuss the theory in large quali-
tative terms for Sirius B, but to date no one appears to have investigated the
details, either of theory or of observation, to determine whether a runaway re-
ally could work. So we must conclude that at present there is no known
astrophysical theory that demonstrably can explain an anciently reddish Sirius.
Of course, by now it should be obvious that we do not want one, because then
what would we do with Manilius, Avienus and Hephaestion, not to mention
the Chinese sources? It is easy to sympathize with the impatience expressed
by P. C. Steffey, when he terms the recent phase of the debate “a hoax — as bad
as Erich von Diniken’s ‘ancient astronauts’” (Steffey’s emphasis), perpetrated

by “careless ... popularizers”.'??

Conclusion

The inadequacy of the debate over ‘red’ Sirius up to the present is manifest.
Much of what has been contributed to it is fundamentally unreliable and so much
ill-considered speculation has been put forth that the debate itself has fallen into
disrepute. There are legitimate questions to be asked about ‘red’ Sirius: why, for
example, do these ancient references exist when the Sirius binary could not have
appeared different in the age of Ptolemy from how it appears today? Is the ex-
planation to be found in the hypothesis of scintillation and absorption? And if
so, why did the ancients characteristically observe Sirius on the horizon? Why
did they attribute such importance to the redness Sirius shows at rising? And
above all, why did Ptolemy — a practised astronomer — choose to characterize
Sirius with a spurious colour visible only at rising? The discussion that I have
provided will suggest answers to most of these questions. The rest I hope to
answer for this journal’s audience in a future paper.
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