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IV. An Account, by Mr. John Eames, F. R. S.
of @ Book entitled, TRAITE PHYSIQUE ET
HistoriQuE DE L’AURORE BOREALE,
Par Mr. D MairaN. Suite des Me-
moires de I’Academic Royale des Sciences,
Année Mpccxxxi: Or, a Philofophical and
Hiftorical Treatife concerning the Aurora Bo-
realis ; By Mr. De Mairan, being a Sup-
plement to the Memoires of the Academy of
Sciences for the Year 173 1.

HE frequent Appearances of the Northersn
Lights n feveral Parts of Europe and Ameri-

ca, and the furprifingly beautiful Phenomena that
have been obferved in fome of them, fuch as the
Rainbow-Colours, Canopy, &’¢, have very juftly
engaged the Philofophers of the prefent Age ina Search
after the Caufes of them, Several Hypothefes have
been invented and propofed by the Learned, inorder
to explain thefe things. Moft of them fuppofe thefe
Phofphorus Like Appearances to proceed from certain
Efiuvia, cither perfpired out of our Earth, or at
leaft pafiing through it, But our ingenious Author
has thought of a Caufe very diftant, as well as very
different from all thefe, v72z. the Atmofphere of the
Sun, which at fome times fhews itfelf under the Ap-
pearance of a Light, which he calls the Zndiacal
Light, but at other times produces an furora Bo;”g-
alis,
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alis. The Zodiacal Light is the purer unmixed
Armofphere of the Sun: But an Aurora Borealis is
the Effe& of the Solar Atmofphere, confequent upon
its making a Defcent into, and blending itfelf with
the Atmofphere of our Earth, at certain Times and
Seafons of the Year. But a more particular Account
of this Matter will be given hereafter,

The learned Author of this Work has taken a great
deal of Painsin compiling it. He has look’d over
the Accounts of Meteors, from the fifih Century
down to the prefent Time, in the Hiftorical Part’;
and has ranged them in very good Order, in regard
of the feveral Returns of this Phenomenon, making
fuch Remarks by the way, as ferve to fupport his So-
lution of it in the Philofophical Part.

By a Returnhe does not mean barely a fingle Ap-
pearance, but a Series of them after a Ceffation ot
Non-appearance for feveral Years. Thus he makes
but twenty-two Returns from the Year 400 to 1716,
while the feveral Appearances of thefe Lights from
1707 to 1710, after a ceafing to be feen for twenty
Years, are reckoned but one Return.

Mr. Mairan hopes the learned World will take
the whole Performance under their Confideration, and
give their free Thoughts upon it.

The Work conlifts of five Setions; the firft gives
a fhort Hiftory of the Zodiacal Light. In the fe-
cond he treats at large of the Atmofphere of the
Earth; its Altitude, and the Height of the 4y~
rora Borealis in ity and the Exclufion this Circum-
{tance givesto fome of the Caufes, which have been
already aflign’d, of this Phenomenon. In the third
he propofes the Caufe, and accounts for the Forma.
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tion of this Appearance in general, and then defcends
to a Detail of the {everal Particulars, adding the So-
lution of each. The next Setion is employed in re-
lating the Hiftorical Proofs of his Hypothefis con-
cerning the Northern Lights, taken from the Records
we have of {everal Appearances of thofe Lights, to
be met with in ancieat Authors, compared with thofe
of the Zodiacal Light, their {uppofed Caufe, andthe
Situation of the Farth in her annual Orbit at thofe
times. The laft Se&ion confifts of twenty-cight cu-
rious Queftions concerning feveral other Phwenome-
#na of Nature, which the ingenious Theorift balieves
to have a Dependaince upon his new Hypothefis, and
explicable by it

But a more particular Account of thefe Matters
may juftly be expected.

Mr. Mairanbegins the whole with laying before
the Reader a fhort View of his Hypothefis concerning
the Nature of an 4urora Borealis, defining his Terms
as he goes along.

The Aurora Borealis, fays he, 1s a luminous Ple-
nomenon, fo called from the Place of its Appearance,
ufually in the Northern Parts of the Heavens, and
with a Light near the Horizon, refembling that of
the Morning Dawn. This Name is fuppofed to be
firft given it by Mr. Ga/fends, but it appears other-
wife, from a Place in s Animadverfions on Digge-
nes, quoted by Mr. Mairan.

The Caufe of an Aurora Borealis, in general, he
takes to be a Light called the Zodiacal Light, which
is in reality nothing elfe but the Atmofphere of the
Sun f{pread on each Side of him along the Zodiack,
in the Form of a Pyramid.  'This {fometimes is ex-
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tended to fuch a Lengthas to reach beyond the annu-
al Orbit of our Earth, and in thefe Circumftances
fometimes to blend itfelf with our Atmo{phere, and
being of an Heterogeneous Nature, produces the fe-

eral Appearances which are obferved in, and ufu-
ally compofe the Northern Lights. This he un-
dertakes to explain, and prove more largely, in the
fequel of the Work,

A Difcourfe upon the Nature of the Zodiacal
Light, or Sun’s Atmofphere, and the Matter of
which it confiits, is the Subje®t of the third Chap-
ter. That it is very different from the Ambient
Zther, he fays is evident, inthat the Ather refleGs
none of the Light of the Sun, is extremely rare, and
altogether 1mperceptible. Whether the Zodiacal
Light of theSolar Atmofphere beany Emanation from
the Body of the Sun, a Species of Effervefcence, or
Depuration of its groffer Parts, an Amafs of Hetero-
geneous Parts diffufed in the Ether, that meeting
from all Parts, tend towards the Sun, &°%. he will
not undertake to determine.

It is enough for his Purpofe, that it isof a lumi-
nous Nature, whether in itfelf, or becaufe ftrongly
illuminated by the Rays of the Sun, whofe Body it
environs. He does not deny but that it may be allo of
an inflammable Nature, nay a&ual Flame or Fire,
though very fine and rare,

He obferves, that the Form in'which the Atmof-
phere of the Sun is commonly feen in total Eclipfes
of the Sun, is Round, though fometimes Conical, of
which he gives us a Figure,

At allother tumes it moft ufually prefents itfelf to
us inthe Form of a lucid Pyramid, or Lance, lying

oblique
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oblique to the Horizon, along the Zodiac, and for
that reafon call’d by the late Mr. Cafini the Zod:-
acal Light. Mr. ¥. Childrey in his Hiftory of the
Natural and Artificial Rarities of England, defcribes
it thus, There is another thing which I muft needs
recommend to the Obfervation of Mathematical Men,
which is, that in February, and for a little before,
and a little after that Month, as I have obferved fe-
veral Years together about Six inthe Evening, when
the Twilight has almoft departed the Horizon, you
thall fee a plainly difcoverable Way of the Twilight,
ftriking uptowards the Pleiades, and feeming almoft
to touch them. It is to be obferved any clear Night,
but it is beft feen 7/Juni Noste. There is no fuch
Way to be obferv'd at any other Timeof the Year, that
I can perceive, nor any other Way at that time to be
perceived darting up elfewhere 5 and I believe it has
been, and will be conftantly vifible at that Time
of the Year. But what the Caufe of it in Nature
fhould be, I cannot yet imagine, but leave it to far-
ther Enquiry,

Upon a farther and clofer Enquiry, and Confider-
ation of this Matter, the ingenious Author, Mr.
Mairan, tells us, he takes it to be theSolar Atmof-
phere, and therefore treats at large of the Reality,
Vifibility and Antiquity of this Light.

I beg leave to tranfcribe the Accounts of the fame,
given in by the Reverend Dr. Derbam, Canon of
Windfor. He informs us, that about a Quarter of
an Hour after Sun-fer, 4%ril 3, 1707, he perceived
in the Weftern Parts of the Heavensa long {lender
Pyramidal Appearance, perpendicular to the Ho-
rizon, The Bafe of this KPiramid he judged to ge
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the Sun, thenbelow the Horizon. Tts Apex reach-
ed fifteen or twenty Degrees above the Horizon: It
was throughout of a rufty red Colour, at firft pretty
vivid and ftrong, but the'fYo'p part much fainter than
the Bottom nearer the Horizon. He did not remem-
Ber he ever faw any thing like it, except the white
Pyramidal Glade, which is now entitled by the Name
of the Aurora Borealis, that being like ‘it except in
Cotour and Length. Again, onthe 20th of March,
1714, in the Evening, he efpied a very odd Sort of
Eightin the Conftellation of Zaurus. This Glade of
Light had the fame Motion that the Heavens had,
and was much like the Tail of a Comet, but pointed
at the upper End. This Light, T doubt not, is fuch
as Dr. Childrey firft obferved in England, and Caf-
/ini and othersafterwards in France.

Mr. Mairan proceeds to give an Account of the
tive Figuré, Extent, Situation, &%. of this Light,
or Atmofphere of the Sun, Tts true Figure he judges,
with Mr. Fatio, to be lenticular, and gives a Pro-
jeCtion of it upon the Plane of the Sun’s Equator, the
Eye being fuppofed in the Axis of the Sun produ-
ced through his South Pole at fuch a Diftance as
makesthe Solar Atmofphere appear under the Angle
of forty-five Degrees. - In it you have a View of the
Nodes, Poles, Liniits, Declination and Extent, paf
fing through and beyond the Orbits of Mercury and
Venus, and in fome Parts beyond the Orbis Mag-
ays. This laft Article of its Extent he demonftrates
from feveral Obfervations of the Elongations of the A-
pex of this Pyramid from the Centre of the Sun. This
has been found to be fometimes double thatof 7.
#us, and other times 9o Deg. and once or twice above
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100, whereas an Elongation of 9o Deg. gives the
Diftance of the 4pex from the Sun equal to that
of the Earth at the time of Obfervation.

This Seftion is clofed with an Account of the
Changes, both real and apparent, to which the Zo-.
diacal Light, or Solar Atmofphere is liable Its
Tength has been for fome time upon the Increafe, af-
terwards in a diminifhing Condition, and has been
altered fo wuch in the Compafs of thirty-feven
Months, as to have been 30 Deg. longer at one time
than at another. The Changes in Luminoufnefs,
Denfity and Tranfparency, has likewife been found
to be very confiderable. Sometimes the Zodiacal
Light has been fo rare and weak as to be but juft
vifible, afterwards fora long time not vifible at all.

Hereupon our ingenious Author thinks proper to
obferve, that thefe Confiderations may ferve in fome
Meafure to account for the Inconftancy of the Aurora
Borealis,asallofortheirNon-appearnce for fome Years;
fince they owe their Original to,and have {o clofea Con-
nexion with the Zodiacal Light, whofe Appearance is
fo uncertain. Addto thistheZvdiacal Light,as he af-
terwards fhews, muft not only be of a fufhicient Length
and Denfity, but the Earth muft be in or near the
Nodes, form’d by the Interfe&ion of the Plane of
the Sun’s Equator with the Plane of the Ecliptick.

The fecond Se&ion treats at large of the Altitude
of our Atmofphere, and of that of the Region in it
ufually potfefs’d by the Aurora Borealis. Under
this Head he difcourfes of the feveral Methods the
Mathematicians lyave ufed to findthe greateft Heights
of the Air, {uch as the Duration of the Twilight,

the Altitude of the Asercury in the Barometer, and
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rejets themas infufficient for that Purpofe ; the At-
mofphere being much higher than what has been
ever found by them, and confifting of a Fluid much
finer than the grofs or common Air, the Height of
which laft only is meafurable by thefe ways. |

Mr. Mairan therefore goes on to fettle the Alti-
tude of the Norzhern Lights, after another manner,
founded upon feveral Obfervations made at very diftanit
Places at the fame time, and fixes fome Aurore Bo-
reales to be but one hundred Leagues, though others
are no lefs than three hundred, and the far greater
Number of them about two hundred Leagues above
the Surface of the Earth.

Mr. Cramer, Profeflor of the Mathematicks at
Geneva, computes the Height of the Aurora Bo-
realis, feen at the fame time at Geneva and Mont-
pellier, Feb. 15th, 1730, to be {3 of a Semidia-
meter of the Earth, 7. e. about 160 Leagues.

Mr. Meyer has propofed in the Memoires of the
Academy of Petersburgh, avery ingenious Method
of finding the Height and Diftance of a Boreal 4rc,
from any Obferver, by a fingle Obfervation, Mr.
Mairon applies this Method to fuch Aurore Boreales
as were capable of it, and finds that the Boreal Ares
of feveral were no lefs than an hundred Leagues
high.

It is on this account that in the next Chapter our
Author confiders fome Solutions that have been offer-
ed to folve thefe Appearances of the Northern Lights,
and fets thern afide as infufficient, becaufe they fup-,
pofe Caufes which have no Exiftence, or at leaft no
Efficacy at {o great a Height in the Atmofphere.

The
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~ The next Seion is the principal, and is engag’d
1n explaining the feveral particular Appearances of the
Laumen. Boreake, fuch as its Situation, ordinarily to-
wards the Norzh, declining a littletowards the #72f 5
its dark, dufky, circular Bafis, furmounted fomne-
times with one or more luminous Arcs 5 from behind
which Columns, or Streams of Light, feem. to iffue
«ither perpendicularly or concentric with the Arcs;
add to thefe the Rainbow=Colours, Flafhes, Vibrati-
ons, and in the laft Place, a Glory, Canopy, or
Corona, form’d by a Concourle of the Rays of the
Matter of this Phenomenon, near the Zenith of the
Place.

Mr. Mairan premifes an Inveftigation of the Zo-
c4s, or Limit of the Attra&ive Forces of the Sun and
Earth, fothat a Particle of Matter placed any where
in it, will be equally attradted by both, or tend as
much towardsithe Earth asit does towards the Sun.
He finds, . that if in a Line conne&ing the Centres of
the Sun and Earth, a Point be taken «at the Di-
ftance of about 43 Semidiameters of the Earth from
her Centre, that Point will be in this Limit, {o that
a Particle placed there, will notgravitate eitber to-
wards the Sun or Earth, but remainin .Zquilibrio,
the equal and contrary Forces of the Sun and Earth
deftroying edch other. The Ufehe makes of this is
to thew, that an Aurcra Borealis may pofiibly be
formed by aDefcent of the Zudiacal Matter, lying
betwéen this Roint of Zquilibrium and the Earth ;
tho’ it. does not reach fo far as to involve the Earth
itfelf, But the Awrora in this Caf¢ will be an in-
compleat and particular one.

The
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The Lumen Boreale ovdinarily appearsin the Nor.
thern Parts of the Heavens, becaufetho’ the whole
Atmofphere of the Earth be involved in the Zodis-
¢al Matter (or Solar Atmofphere) yet ‘tis thrown
off both ways, from the Equatorial towards the Polar
Regions. '

This is owipg to a double Caufe, the firft is the
centrifugal Force, arifing from the diurnal Motion of
the Earth, which being greateft at the Equator (and
gradually leflening as you approach the Pales, where it
vanifhes) makes greateft Oppofition there, ‘and not
only hinders the Entrance of the Zediacal Matter
into the Earth’s Atmofphere, near the Equatorial Regi-
oq, but turns it afide into a Courfe towards each Pole 5
and the Author does not queftion but an Aurora Au-
Aralis wight befeen at proper times in the Southern
Temperate Zone, ~juft as an _durora Borealis is in
ours, which is Narthern, attended with fimiiar P/ 2=
nomena, were there but attentive Qbfervers.

The fecond Caufe is the progreflive Motion of the
Earth in its annual Orbit near one half of the Year
with the North Pole foremoft, and in the other half
with the South Pole, moying thro’ the Zodiacal
Matter.

The natural Confequence of which will be a heap-
ing up of Matter, ‘more on: the: Polar Regions than
the Equatorial or Temperate, and this accounts in
part for the Declination of the Centre of the luminous
Arcs, fometimes near ten Degrees from the Pole ;
the Dire€ion of this Motion of theEarthnot coincie
ding with the Direétion of the Axis of ‘the Earth,
at thofe times.

The
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The dark Arcolar Segment next the Horizon ap.
pearing like a heavy black Cloud, or Mift, is form’d
outof the denfeft and fpecifically heavieft Parts of the
Zodiacal Master, which in their Defcent muft fink
deepeft into the Earth’s Atmo{phere, and are leaft in-
flammable in their Nature, whilethe rarer and light-
er Parts, which are more inflammable and luminous,
if not actually inflam’d, form the Arc or Arcs that
lie abovethe dark Segment, The ingenious Author
fpeaks of a Fort de I incendie, a Place where the
Zodiacal Matter colle@ed together, and moving or
pafling thro’ it, is a&ually turn’d into Flame. Thus
long Trainsof defeending Zodsacal Matter arriving
in their Defcent at this Place, being kindled, or at
leaft refle@ing the Light of that fncendsum, produce
the feveral Columns or Streams of Light that appear
above, or behind the obfcure circular Bafe, or lu-
winous Arches.

The Breaks that are fometimes vifible in thefe
Arches, are occafioned by the Defcent and Pafiage of
feveral difcontinued Trains and Flakes of the denfer
and leaft inflammable Parts of the Zodiacal Matter,
between the Eye of the Spectator and the luminous
Arch.

The various Colours arife from a Separation of
the Rays of Light from each other, either by a fort
of Filtration in pafling thro” Mediums of different
Denfities, or by the Divergence of the differently
refrangible and coloured Rays (or rather from the dif-
ferent Celerities of thofe Rays, as the Author {ays he
has explained more at large in anotherPlace) after the
manner that thie Colours are formed in Clouds near the
Horizon about therifing or fetting Sun, -

o
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To conclude, the Canopyin acompleat #urora Bo-
realis he looks upon to be an Obje@ purely optical,a
fi:iple A, pearance arifing from afingular Diftribution
of {everal perpendicular Columns, or Trains of Zodia-
¢al Matter, as he explains more at large in two Fi-
gures. This Exa&tnefs and Regularity in the Diftri-
bution makes it an uncommon Phenomenor; fo
that among an hundred _4urore Boreales that have
been obferved, he has met with but three-attended
with a Corona.

What remains, is only to take Notice of fome. of
the Queries which relate to feveral Appearances in
Nature, that feem to be explicable by our Author’s
Hypothefes of a Solar Atmofphere, {uch -as the Ne-
bule, or lucid Spots obferv’d among the fix’d Stars,
the Spots in the Sun, the Atmofphere and Tails of
Comets, &°.

The Nebule are certain luminary Spots or Patches,
which difcover themfelves only by the Telefcope, and
appear to the naked Eye like fmall fix'd Stars. They
are fix in Number; and are accurately defcribed in
Philofoph. Tranfaif. N° 347. Some of them have
no Sign of a Star in the middle of them, and are
properly Nebule, others have, and then are called
Nebulofe. They are look’d upon by fome to be in
reality nothing elfe but the Light coming from an
immenfe great Space in the Ather, thro’ which a
lucid Medium is diffufed, that fhines with its own
proper Luftre, making a perpetual uninterrupted Day,
by no means owing to the Illumination of a central
Body, or Star.

But Mr. Mairan feems to be of another Mind,
and queries thus : Since the fix’d Stars are Bodies ﬁf

the
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the fame Nature with our Sun, may not fome of them
have Atmofpheres furrounding them fo luminary and
extended, asto become vifible to us by a Light eafily
diftinguifhable from that of the central Body, and
may not Atmofpheres of others be fo denfe as well
as luminous, and extended, as may {uffice to obfuf-
cate (to ufe the Author’s Expreflion) the Light of
the Star involved in it? Are not the Nebulo/i of the
former Sort, and the Nebule of the latter ? The lu-
cid Spot in the Cingulo Andromede, which after
Hevelius our Author continues to call a Nebulofa,
has been found by the late Mr. Cafinz to refemble
the Zodiacal Light in fome Circumftances, and by
Mr. Kirch to have {uffer'd fome Changes appearin
and difappearing by turns. -

Mr. Mairan obferves by the way, that this Spot
was firlt difcover’d, not by Mr. Bullialdys in 1660,
as is commonly believed, but by Mr. Stmon Marius
in 1612, who fully defcribes it in the Preface to his
Mundus Fovialis.

The luminous Space round the Nebulo/ of Ori-
on’s Sword, difcover’d and defcribed by Mr. Hy-
gens, hetakesto be an Aflemblage, or Sum Total of
the feveral Atmofpheres of the Stars, plainly vifible
within that Space, and it may be of fome others that
are concealed from our View. 'The Irregularity of
the Shape is no Difficulty to him, it arifing from the
different, and to us {eemingly irregular Pofitions of
their Atmofpheres. Headds, as a Confirmation of his
Hypothefis, that the Brightne(s and very Figure of
this Space has fuffered fome Alterations fince Mr, £7u-
gens’s Time. That one of the Stars delineated by
Mr. Hugens without an{l lfurrounding Light, hag
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iince been found to have a pale Light like an Atmof.
phere furrounding it.

Quer. 2. Isnot the Solar Atmofphere liable to fre-
quent Fermentations, and {ubfequent Precipitations
of its groffer Parts towards the Surface of the Sun?
and are not the different Degrees of Brightnefs
and Tranfparency owing hereunto? fince the
Changes in our Air, or Atmofphere, are not fuffici-
ent to account for the Non-appearance of the Zo-
diacal Light in fome convenient Seafons, and clear
Nights.

Quer. 3. May not the Spots, {o often of late ob-
ferved in the Surface of the Sun, be owing to thefe
Precipitations of the groffer Parts of the Zodiacal
Light, fince there feems to be fome Analogy or
Correfpondence between the Frequency, Ceflation and
Returns of thefe Spots, with the Cefiation, Returns
and Apparitions of the Zodiacal Light ?

Quer. 4. Are not the Inferior Planets, Mercur,
and Venus, almoftalways immerfed in the Zodiacal
Matter ? and may not that be one Reafon why s
fo difficult to obferve Spots in them? May not a
Change, the Denfity, or Magnitude of the Solar A:-
mofphere, be one Reafon why the Aftronomers at
Paris have not been able to obferve thofe Spots in the
Difk of Fenus that have been taken Notice of, and
defcribed by Mr. Bianchini at Rome, a little before,
fince the Telefcopes at Paris were of equal Length
and Goodnefs ?

LQuer.
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Luer. 20. Maynot the Augmentation of the Quans
tity of Matter in the Earth and Inferior Planets, by
the continued Accumulationofthe Zodiacal Matter
ontheir Surfaces during a long Coutfe of feveral Ages,
produce, among other things, fome Alteration in
their Periodical Motions ?

Quer. 21, &, May not the Atmofphere and
Tail of a Comet be owing to the Zodiacal Maiter,
which the Comet during its Paffage through the At-
mofphere of the Sun intercepts, and afterwards car-
ries away with ity in its Afcent from the Sun?

Quer. 28, Ts not the Earth fafe enough from ali
Danger of any Inundation, much more of an Uni.
verfal Deluge, tho’ it fhould pafs. thro’ the Atmof-
phere, or Tail of a Comet? fince the Effe@s of
fuch a Paffage can only be an Aurora Borealis,
whofe Matter is not at all of a watry vaporous Nature ?
A Conflagration rather than an Inundation might
have been imagined to be the natural Confequence, but
Experience informs us, thatif this Hypothefis be ad-
mitted as genuine, that our Earth has been entirely
plunged in this Zodiacal Matter without any fenfis
ble Heat attending it.
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