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ART. LII.-On tile ~ectrum oj a new Star in Corona Borealia;' 
by WILLIAM HUGGINS, F.R.S., and W. A. MILLER, M.D., 
Treas. R.S.2 

YESTERDAY, May the 16th, one of us received a note from 
Mr. John Birmingb.am of Tuam, stating that he bad observed 
on the night of May 12 a new star in the constellation of Corona 

1 The Astronomer Royal wrote to ODe of us on the 18th, "Lnst night we got a 

meridian obse"ation of it; on a rough reduction its elements are-
R. A. 1868, Hay 1'1, 15h 58m 560'08 
N. P. D., • • 63° 41' 53" 

agreeing precisely with Argelander. No. 2'165 of 'Bonner Stemverzeiehniss,' deelf· 
Mtlon +26°, magnitude 9'6." Mr. Buendell writes on the 21st, "It is probable 
that this etar will tum out to be a variable of long or irregular period. Rnil it may 
be conveuiently at once designated 2'Corome." Sir John Herschel iuforms one oC 
us that on June 9, 18-12, he ilBW n star of the ~ixtb magnitude in Corona vert nearly 
in the placo of this strange star. ,\9 Sir John Herschel's po,ition was laid down 
merely by naked Ilye a\lineation,. the star sllen by bim may have been posaibly n. 
former temporary out~urst oC light in this remarkable nl!iect. 

• From the ProceedlDgs oC the Royal Society, No. 8-1.1866 • 
.AlI:. JOUB. SOL~ECOND SBams, VOL. XLII, No. 126.-Nov., 1866. 
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Borealis. He describes the star as II very brilliant, of about the 
2d magnitude." Also Mr. Baxendell of Manchester wrote to 
one of us, giving the observations which follow of the new star, 
as seen by him on the night" of the 15th instant: 

II A new star has suddenly burst forth in Oorona. It is some­
what less t.han a degree distaut from B of that constellation in n 
southensterly direction, and last night was fully equal in bril­
liancy to f1 Serpentis or "Herculis, both stars of about the 3d 
magn i tude." 

Last night, May 16th, we observed this remarkable object. 
The star appeared to us considerably below the Sd magnitude, 
but briO'hter than B CorDaro. In the telescope it was surrounded 
with a faint nebulous haze, extending to a considerable distance, 
and gradually fading nway at the boundary." A comparative 
examination of neighboring stars showed that this nebulosity 
really existed about the star. When the spectroscope was 
placed on the telescope, the light of this new star formed a spec­
trum unlike that of any celestial body which we havehi~herto 
examined. The Hght of the star is compound, and has eman­
ated from two different sources. Each ligbt forms its own spec­
trum. In the instrument these spectra appear superposed. The 
principal spectrum is analogous to that of the sun, and is evi­
aently formed by the light of an incandescent solid or liquid 
pbplospltere, which has suffered absorption by t.he vapors of an 
envelope cooler than itself. The second spectrum consists of a 
few brIght lines, which indicate· that the light by which it· is 
formed was emitted by matter in the state of luminous gas.' 
These spectra are represented with considerable approximative 
accuracy in the annexed diagram. 

Sp«truni of absorption and 8pUirum of bright lines forming Ilw com­
pollnd spectrum of a nertI star ntar B Ooronre Boreali8. 

S On the l'1th this nebulosIty 'WAS suspected only j on the 19th lind 211t it was 
DoLeeen. 

• The position or tile groups of dark lines MOWS that. the light of the photo­
spbero, aCter pt\SSlng through the a~rbent al.mosphere, is yellow. The lig11&, h~w. 
ever, of the &freeD. ODd blue brl;bt lines mnke8 up to 80me alent lor the green and 
blue raY8 (of other refrtlllgibilities) which bave been stopped by nbsorption. To 
the! eyo, therefore, tbe star IIppeOnl nearly wilite. However, DB thA swr HickeN, 
therll mlly be noticed an occll~loDAI preponilemnco of yellow or blue. Mr. Baxen· 
dell, wit bout knowing the wults of pri~mntlc umllY918. describes the imrrellSioD he 
received to be .. as if the yellow of the slllr wllro ICeD Ihrough an oyerlying film oC 
a blue tml." 
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Dtscnptwn of the spectrum of absorplion.-In the red a little 
more refrangible than Fraunhofer's C are two strong dark Jines. 
The interval between these and a line a little less refrangible 
than D is shaded by a number of fine lines very near each 
other. A less strongly marked line is seen about the place of 
solar D. Between D and a portion of the spectrum aoout the 
place of b of the solar spectrum, the lines of absorption are nu­
merous, but very thin and faint. A little beyond b commenceg 
n series of close groups of strong lines i these follow each other 
at small intervals, as filr as the spectrum enn be traced. 

Descriptioll 0/ the gaseous spectrum.-A bright line, much more 
brilliant than the part of the continuous spectrum upon which 
it falls, occupies a position which several measures make to be 
coincident with Frtlunhofer's F.' At rather more than one·fourth 
of the distance which separates F and G, a second and less bril­
liant line was seen. Both these lines were narrow and sharply 
defined. Beyond these lines, and at a distance a little more 
than one-third. of that which separates the second bright line 
from the strongest bright one, a third bright line was observed. 
The appelU'ance of this line suggested that it was either double 
or undefined at the edges. In the more refmngible part of the 
spectrum, probably not far from G of th,) solar spectrum, 
glimpses were obtained of a fourth and n. faint bright line. At 
the extreme end of the visible part of the less refrangible end 
of the spectrum, about a, appeared a line brighter than the 
normal relative brilliuncy of this part of the spectrum. 'l'he 
brightness of this line, however, was not nearly so mnrked in 
proportion to that of the part of the spectrum where it occurs, 
as was that of the lines in the green and blue.' 

General conclusions.-It is difficult to imagine the present J>hys­
ical constitution of this remarkable object. There must be II. 
photosphere of matter in the solid or liquid state emitting light 
of all refrangibilities. Surrounding this must exist also an at-

• On tbe l'ltb, the Jines of bydrogen, produced bv taking tbe inductiolHlpnrk 
through the vnpor of water, woro ~mJHIred ill tbe inStrument BimultaneoDSly with 
tbo bright lines of tIle star. 'The brightest line coincided with the middle of the 
expanded line oC hydrogen which corresponds to FrnunhoCer's F. On account oC 
the (alntness oC the red end oC the speclnlm. when the amount oC dispersion necea­
enry (or tlaesa obscrvation8 wos em:rloyed, the eXllct coincidence oC tbe line In this 
pllrt oC tbe spectrum with the re 110e of bydrogeu, though extremely probable, 
was not detennined witb equal certainty. 

• Tbll tlpeelra oC tbe star were ob6erved ogain on the l'lth. the 19th, the 21st, 
and tbll 28(1. On tbese Ilvenioga no Important alteration had taken place. On the 
1 'lth Dod succeediog eveninlll!, thougb tbe spectrum of thll wooing atnr WOB Caioter 
than on the 16th. tbe red bright linll appeared a little brighter relatively to the 
green lind blue brlgbt linea. On the 19th ODd 21st the IIbSorption lines about 6 
were stronger than on thot 16th. From the 18th the llOotinuoua spectrum diniln­
bhed io brightness more rapidly than tbe goaeou8 apectnlm, so than on the 28d, 
though the spectrum 118 a wbole waB faint, the bright. lines were brilliant. wheD 
compared with the continuous spectrum. 
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mospbere of cooler vapors, which give rise by absorption to the 
gt'()ups of dark lines. 

Besides this constitution, which it possesses in common with 
the sun and the stars, there must exist tbe source of the gaseous 
spectrum. That this is not produced by t.he faint nebulosity 
seen about the star is evident by the brightness or the lines, and 
the circumstance that they do not extenli in tbe instrument be­
yond the boundaries of the continuous spectrum. The gaseous 
mas.q from which this light emanates must be at a much higher 
temperature than the photosphere of the star i otherwise it would 
appear impossible to explain the great brilliancy of the Hnes 
compared with the corresponding parts of the continuous spec­
trum of the photosphere. The position of two of the bnght 
lines suggests that this gas may consist chiefly of hydrogen. 

IF, however. hydrogen be really the ~ouroe of some of the 
bright lines, the conditions under which the. gas emits the light 
must be different from those to which it has been submitted in 
terrestrial observations i for it is well known tbat tbe Jine of hy­
drogen in the green is always fainter and more expanded than 
tho brilliant red line which characterizes the spectrum of this 
gas. On the other hand, the strong absorption indicated by the 
line F of the solar spectrum, and the still stronger corresponding 
lines in some stars, would indicate that under suitable conditions 
hl.drogen may emit a strong luminous radiation of this refran­
gtbility.' 

The character of the 8~ectrum of this star, taken together 
with its sudden outburst In brilliancy and its rapid deoline in 
brightness, suggests to us the rather bold speculation tbat, in 
consequence of some vost convulsion taking place in this object, 
large quantities of gas ho.ve been evolved from it i that the hy­
drogen present is burning by combination with some other ele­
ment and furnishes the light represented by the bright lines; 
also that the flaming gas hos heated to vivid incandescence the 
solid matter of the photosphere. .As the hydro$'en becomes ex­
hausted, all the phenomena diminish in intenSity, and the star 
rapidly wanes. 

In connexioD with this star, the observations which we made 
upon the spectro. of a Orionis and {J Pegasi, that they contain no 
absorption lines of bydrogen, appem' to have some new interest. 
The spectra of these stars agree In their general characters with 
the absorpt.ion spectrum of the new' star. The whole class of 
white stars are distinguished by having hydrogen lines of extra­
ordinary force. It may also be mentioned here that we ho.ve 
found that the spectra of several of the more remarkable of the 
variable stars, namely, those distinguished by an orange or ruddy 

, On the dependence of the relative d1l\rocte1'8 of the bTigbt linea of bydrogen 
upon con,lilionll oC pressuro Dud IIlDlpemture, BIIO Pliicker Oil'" Bittor~ PblL Trans., 
18G6, p. 21. 
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tint, possess a close general accordance with those of a Orion is, 
(J Pegasi, and the abSOrption spectrum of t.he remarkable object 
described in this }laper. The purely speculative idea presents 
itself from these observations, that liydrogen probably plays an 
important part in the differences of physical cOllstitution which 
apparently separate the stars into groups, and possibly ru80 in 
tne changes by which these differences may be lirought about.-




