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A Letter of Mr.1{aac Newton,Mathematick Profeffer inthe Univerf:-
ty of Cambridge 5 containing his New Theory about Light and Co-
lors : Where Light is deslared to be not Simslar or Homogeneal , but
confifling of difformrays, fome of which are more refrangible than o-
thers : And Colors are affirm'dto be not Qualifications of Light, de-
riv'd from Refraétions of natural Bodies, (as "tis generally believed )
but Original and Connate propertiesy whichin divers rays are divers
Where [everal Obfervations and Experiments are alledged to prove the
faid Theory, An Accompt of fome Books: Y. A Deferiptionof the
EAST-INDIAN C0ASTS,MALABAR,COROMANDEL,
CEYLON,&¢. in Dutch, by Phil.Baldaeus, 11, Antoniile Grand
INSTITUTIO PHILOSOPHIA,{ecandum principia Renati
Des-Cartes 5 novd methodo adornata & explicata. 114, An Effay
to the Advancement of MUSICK 5 by Thomas Salmon 4. 4.
Advertifement about Thxon Smyrroeus, AnIndex for the Tratls
of the Year 1671,

A Letter of Mr, 1aac Newton, Profeffor of the Mathematicks in the
Dniverfity of Cambridge s containing bus New Theory about Light and
Colors = fent by the Author to the Publ/fber from Cambridpe, Febr. 6.
1655 inorder to be communicated tothe R, Society, )

S IR,

TO perform my late promife to you, 1 {hall without further
ceremony acquaint you, thatin the beginning of the Year
1666 (at whichtime I applyed my felf to the grinding of Optick
glafles of other figures than Spkerical,) 1 procured mc a Triangu-
lar glafs-Prifme, to try therewith the c:lebrated Plensmena of
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Calenrs.  Andin order thereto having darkened my chamber,and
made a fmsll hole in my window-thuts, to let ina convenient
quantity of th= Suns light, I placcd my Prifme at his entrarce,that
it m:ght be thereby retraéted to the oppofize wall. It was at ficft
avery plealizg divertifement, to view the vivid and intenfe co-
Iours produced thereby 5 but after a while applying my felfto cou.
fider them more circumfp2@ly, I became furprifed to fee them in
an¢dlong form; wh.ch, accordingtothe received laws of Refra-
¢tion, Iexpedted fnou!d have been cercalar,
hey were terminated at the fides with ftreight lines, butat the

ends, the decay of Light was {o gradual, that it was difficult to de-
termine juftly, what was their figures yet they feemed /emecer-
culer,

Comparing the length of thiscoloured Speétrum withits breadih,
I founditabout five times greater; a difproportion fo extrava:
gant, that it excited me to a more then ordirary curiofity of ex.
amining, from whence itmightproceed, T could fcarce think,
that the various Thicknefs of the glafs, or the termination with fha:
dow or darknefs, could have any Influence on light to produce
fuchan effet; yet I thoughtit notamifs, firft to examine thofe
circumftances, and fo tryed, what would happen by tran{mitting
light through parts of the glafs of divers thicknefles, or through
holes in the window of divers bignefles, or by fetting the Prifme
without fo, that the light might pafs through it, and be refracted
before it was terminated by the hole : But I found none of thofe
circumftances material The fafhion of the colours was in all thefe
cafes the fame.

Then I fufpe&s=d, whether by any uncvennefs in the glafs, or o-
ther costingentirregularity, thefe colovrs might be thus dilated.’
And to try this, Itock another Prifme like the former, and fo
placed ir, thatthelight, paffing through them both, mightbe re:
fra¢t:d contrary ways, and fo by the latter returned into that
cour{e from which the former had diverted it. For, by this means’
Ithought,the regular effcCs of the firft Prifme would be deftroyed
by the fecond Prifme, but the zrregular ones more 2ugmented, by
the multiplicity of refraltions, The event was, that the lighs,
which by the firft Prifme was diffufed into an eblong form, was by
the fecond reduced into anorbicular one with as much regularity,
as when it d:d not at all pafs through them. So that, what ever was

the caufe of that length, twas not any contingent irregularity.
I
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I then proceeded to examin more critically, what might be ef-
fected by thedifference of the incidence of Rays coming from di-
vers parts of the Sun; and to thatend, meafured the feveral lines
and angles, belongingto the Image. Its diftance from the hole
or Prifme was 22 foot; its utmoft length 132 inches 3 its breaddh
2% 5 the diameter of the hole £ of aninchy the angle, withths
Rays, tendingtowards the middle of theimage, made with thofz
lines, inwhich they would have proc.eded without refraction,wes
44 deg.56. Andthevertical Angle of the Prifine, 63 deg. 12.
Alfo the Refradtions on both fides the Prifme, that is, of the In-
cidert, and Emergent Rays, were as near, as ] could make them,
equal,and confequently about 54 deg. 4’.  And the Rays fell per-
pcndicu!arly usonthe wall,  Now fubducting the dizmeter of thz
hole fromthe length and breadth of the Image, there remains 13
Inches the length, and of the breadth, compreheaded by thofe
Rays, which paffed throngh the center of thz faid hole, and con:-
{fequently the angle of the hole, which that breadth fubtended,
was about 31", an{werable to the Suns Diameter; but the angle,
which itslength fubtended, was more then five fuch diameters,
namely 2 deg. 49'. ,

Having made thefe obfervations, 1 firft computed from them
the refractive power of that glafs, and found it meafured by the
ratioof the fines, 20to31. Andthen, by thatratis, I computed
the Refractions of two Rays flowing from oppofite parts of the
Sun’s difcusy foas to differ 31" in their obliquity of Incidence, and
found, that the emergent Rays fhould have comprehended an
angle of about 31’y asthey did, before they were incident,

But becaufe this computation was founded on the Hypothefis
of the proportionality of the fines of Incidence, and Refracion,
which though by my own Experience I could not imagine to be
fo erroneous , asto makethat Angle but 31, which in reality wzs
2deg.49' 5 yetmy curiofity caufed me again to take my Prifme,
And having placed it at my window, as before, Iobferved,ihatby
tarniog italittle about its axis to and foo, fo asto vary its oble
quity to thelight, more then anangle of 4 or 5 degrees,the Co-
tours were not thereby fenfibly tranflated from their place on the
wall, and confequently by that variation of Incidence, the quen-
tity of Refration was not fenfibly varied. By this Experiment
therefore, aswellas by the former computation , it was evident,
that the difference of the Incidence of Rays, flowing from divers
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parts of the Sun, could not make them after decuffation diverge
ata {enfibly greater angle, thanthatat whichthey before conver-
ged ; which being, at moft, butabout 31 or 32 minutes, there
{till remained fome other caufe to be found ont, from whence it
could be 2 degr, 49"

“Then Ibeganto fufpe@t, whether the Rays, after their trajeti:
ov through the Prifme, did not move in curve lines, and accord-
ing to their more or lefs carvity tend to divers parts of the wall,
And itincreafed my fufpition, whenlremembred thatl had often
{zen a Tennis ball, ftruck with an oblique Racket, defcribe fuch a
curve line. For,acircular as well asa progreffive motionbein
communicated to it by that firoak, its parts on that fide, where
the motions confpire, muft prefs and beat the contiguous Air
more violently than on the other, and there excite a relu¢tancy
and reaction of the Air proportionably greater.  And for the fame
reafon, if the Rays of light fhould poffibly be globular bodies,
and by their oblique paffage out of one medium into another ac-
quirea circulating motiop,they ought to feel the greater refiftance
from the ambient Aither, on that fide, where the motions cons
fpire, and thence be continually bowed to the other, But not:
withftanding this planfible ground of fufpition y when I came to
examineit, I could obferve no fuch curvity inthem. And be-
fides (which was enough for my purpofe) I obferved, that the
difference ‘twixt the length of the Image, and diameter of the
hole, through which the light was tranfmitted,was proportionable
to their diftance,

The gradual removal of thefe fufpitions.atlength led me to the
Fxperimentum Crucis, which was this: Ttook two boards, and pla-
ced one of them clofe behind the Prifme at the window , fo that
the light might pafs through a fmall hole, made in it forthe pur-
pofe, and fall onthe other board, which I placed atabout 12 feet
diftance, having firft made a fmall hole in it alfo, for fome of that
Incident light to pafs through.  Then I placed another yrifme be:
hind this fecond board, fothat the light, trajected through beth
the boards, might pafs through that alfo, and bc again retrzéted
beforeitarrivedatthe wall,  Thisdone, 1took the fieft Prifme in
my hand, and turned itto and fro flowly about its 4xzs, fo much
25 to make ~he feveral parts of the Image,caft un the fecond board,
fucccfiively pafs through the hols init, that I might ovlerve to
what places on the wall the fecend Prifine would refract mjimc’l
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And I faw by the variation of thofe places, that the light, tending
to that end of the Image, towards which the refraction of the firft
Prifme was made, did in the fecond Prifme fuffer a Refraéion
confiderably greater then the light tending to the'otherend. And
{o the true caufe of the length of that Image was deteted to bz
no other, then that Light confifts of Rays differcntly refrangible,
which,without any refpect to a difference in their incidence, were,
according to their degrees of refrangibility, tranfmitted towards
divers parts of the wall,

When I underftood this, I'left off my aforefuid Glafs works;
for Ifaw, that the perfection of Telefcopes was bicherto limited,
not fo much for want of glaffes truly figured according to the pre-
fcriptions of Optick Authors, (which all men have hitherto ima-
gincd,) asbecaufe that Light it (clf is a Hererogencous mixture of
differently refrangible Rays.  So that,were a glafs fo exactly figured,
as to collect any one fort of rays into oue point, it could not col
le¢t thofe alfo into the fame point, which having the fame Inci-
dence upon the fame Medium are apt to fuffer a different refracti-
on. Nay, I wondered, thatfecing the difference of refrangibili-
ty was {o great, as I found it,Telefcopes fhould arrive to that per:
fection they arenowat,  For,meafuring the refractions in one of
my Prifmes, I found, that fuppofing the common fine of Inci-
dence uponone of its planes was 44 parts, the fine of refradtion of
the utmoft Rays onthe red end of the Colours, made out of the
glals into the Air, would be 63 parts, andthe fine of refraion of
the utmoft rays on the other end, 69 parts : So that the difference
is about a 24th or 2575 part of the whole refrattion. And ¢nfe-
quently, theobjeét-glafs of any Telefcope cannot collect all the
rays, which come from one point of an objc & [0 asto make them
convene at its focws in lefs room then in a circular fpace, whale
diameter is the gozb part of the Diameter of its Aperture ; which
is an irregularity, fome hundreds of times greatcr, then a circu-
farly figared Lens, of {o fmall a feGtion as the Obje& olafles of
long Telefcopes are,would caufe by the unfimefs of its figure,were
Light uniform.

This made me take Refieffions into confideration, and findin
them regular, fo that the Anglecf Reflection ofall forts of Rays
was cqualto their Angle of Incidence 5 Tunderftood,that by their
mediation Optick inftruments might be brought to any degree of
perfection imaginable, provided a Refledting fubftance co?!d b‘::
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