
rEDRUARI, 1871.] FOR THE PROVINCE 0F QUEflEC,, Iprung, and whichi gives the most fiiiished stylo. Loelcing nt tlic

character of the National Quarterly Rî:eaux! ut tlic progrcss tad
ci reusstanccs of tho limes, Mr. Shiena uy bo mainly instrumental iq
developiug il, the Nor* und South a ncw ichool of writers, of poots,
historitins, iiovolists, cssiîysists, and critir.s. Tire war ive have just
passedl througb, the wouderful events or tire tine, anid tire cjuickcning,
rpower oftire mnodern agenits ofceivilizatioîî, caiios, but deveîo) in tis
ctry~ great mntal activity and intellectuel culture. We sece alre.tdy)

tedawn of this stato of' tlings. lit jourînalisil, nis iu magazine litera-
turc, and in various %Vays, partienlurly anion- tie youîîg Snl, Wve
perceivo ai growth that mnay probably place Americe. in tire first rank
eof litcrary nations. Mr. Sears iS lit a position to do muellin bringing
titis about. * le is, as was snid, ivcll qîualilied. Tite iYational Quarterly
.Review mny beconie te this section eof tlic country w'hat tire North<
.4mesrican wvas te New England and %vhal tire Edinburgh Iterietu wvas
te thse literatureoef Grent £ýritain.-Ncw l'urk lcrald.

The Story of the Spectr'oscopec. (1)

Thse invention of tirc triescopo put into existence niew worlds ends
nt tlic saille tine, elnlargcd tile alr-cady ;'ast bouildaries of' limait
thought. It cotistituted a mighty anîd duzzling advitnce. It opencd
eptendid Iii-liNtt)s eut u pon anid around tire shiiiîg bordera of tire
,stellar worlâ. It permuitte.l mons te gaw.e upea utihoard.ef marVels, and

pointed te prospects tire vW.w of wfîich ives allmost tee splendidt to bo
borne. Humati sagacity, it was belioved, could go ne further,' human

achievement could <1e ne mnorc C
,,nd ec we have to.day atiethr 'o;aally marvelleus advance. Net.

withan tire victories gtîiîcd over tire waîîdering plaîîoets, thre
blazing sun, aud the gentle moo-

"9Wlîcse Orb
Through optie glia.s tire Tuscan artist views"-

lit was reserved for thic spectroscope te accomplisli stili groaterthing-s,
iand te give, iii reality, a new licaven, if miot a new earth. %Viite tire
,telecepe brou-lit te niei's hknovicd-c tire existence of ilauy îîew
globes, showe thre forms of siiîns, and brouglit alinost within apparenit

cracis the huge belted spiiere, it could de ne more. But tire neîv won-
ýder gees furtiser, end doe net Icave tire chid whoat gazing tlîrougli
iorne astronomer's glass at tire glittering specks, sewn lîke diansond.

ust along the sky, te wonder what tire)- arc. Witli tliis ncw ilîstru-
oent in his band, thse philosopher siniles at tise old dillculties before
biich lie once stood aghabt, and reveals witli prccision tie secrets of

hie nebulous region, which he forinerly thougist mnust forever remain
nknown.
But what la the spectroscope ?
In the language of science, this is ant instrument fer forining and

xamirnng- spectra produccd by artificial or niatutral lanae, ini order te
etermine, fromt flic position of tire spectral lines, tire composition of

hoe substance wvhichi is lu process eor combustion; or, in siipler Ia.1

f natu ral or arti6ieial lîght. This inistytimenit, ini reality, itîvelves au
daptation of flic telescope. Yct tire Iigist muay pass tisrough a tube,
ither froua a candie or a star, and, insteuid of' oiteritig thse oye, it
1asses througlia prism, wlhcn it inay ho vîewcdl by a comiiintebescop)e.
la a still simipler way tie objeet ilay ho aceoinph)isllcd.
Lot a beara of' sunlliglit pass tlîrou'lî a ]sole in ai siutter, go tiience

broueh a triaingultar piisu, anîd on itroiugli a bi.coiîvex Ions, and faIt
pont a white sereen. New te the ordisiary observer, motliiivi'il be
con on the val; but look more elosely, anîd tliere will appear certain
ark, paralel lissos, wisiclî will bc dci'elopced more striiiý.gty by tire aid
f a goc.d spy.glass. Here you have tr priîîciplc of tire spectroscope,

whiclî lias effected witlîin a brief timie a niarvellous revointion ini de-
onstrative science. Ilow simple is thec apparatus and obvious tire
ethod !-and yot witis instruments opcr:îtiîîg in tlîis wva> ive nttaiîî

esuits wlîich Lord Rosse's telescopo struggics for in vain, and airc
abIe te declaro the nature and conîdition eof ilose mebulua which have

lheotofore baleld the inost advanîced thîeugbt.
Now, thzrefore, eue word mo.o et o xplauiation:
By spoctra, eof course, are meaut thse different-colored raye et' which

creen. When tise light is natural, as Irons tire Sun, thse spectrewill ho
rossed by a multitude et' fille, dark linos; but when tire lighit is arti'
ceih scmotI n hc ytepiu r aduo ht
Scial, thse spectra are crossed by brighit linoes. And the relative posi.
ions of' the liues are always flxod, se that tise spectrlnt bas been

refully maapped. Evory cloutent, wlien ini a stato of comnbustionm, is

( 1) Spectrurn Analysis. Six lectures delivered la 1868, before the
clety ot'Âpothecaries, in London. By Henry E. Roccoe.

foumd te produce certain linoes ini ita spectra, se tisat by examnieingfthc
etti, vemuay know for a c"rtaiiity whiat substance is burning aud

produilig theliglît
Ilere a-hiiii, tiierefore, ivo are led te express our ainnzement nt the

resiaits w riclî follow freint se simîple anîd b eautiful a process, which
gives us tie lotig.lreauied.of coîîneetion iviith thse sun, andi ena'ies us
tu Say iîl certaifity wliît mnust ho thse comiposition of that vast fmery
globe.

It wvouid hoý iîterestiîîg te trace the progresasive developineit, eof tise
Spectroscope, or, perîapzr, it iniit ho said, spectrtini analysis, did
tiltre peormiit. Beginiîng ini Sir Isaac Newteiî's discovcry eof thse solar
spectri ini 1675, tire itlea cînergedia 1814, 'iii IlVrauenhofet's listes"
afîerwîîrd te ho carried on by Blrewster, llerscbcl, and other eminent
tîiroi. lit 1822, Brewster fouîd Stronîtiunm anîd copper in thse flame of a
coiîuîeî Inin~i, andi observedl and fouud the briglît lises of thse speita
varyîuîg, iith thse celer eof tire tisnie. lut 1834, Mlr. Fox Talbot was able
te tell litiîia front stronîtium by incas eof thse spectrum ; and, ini 184J,
Profossor Miller iîappod flic speetra eof several incandescent metaii
vapors. lit 1861. Mr. Cook took upt thse subjeet with great success,
bourîg felloîved by lloscoe. l3ît it ronîaitied l'or Kireholt'to roveal the
îuystery tlint id hatiedî eritical ininâî f'or hait' a century. Andi ibis
1'airly lcd te tie inspiring uttorauîce et' tire eld, but new intelligible,
cry, Il Sic iunr ad astra "-tîis way londe te tise stars 1

Alid slow, te speak more partieulnrly, wvhat are thse preseatresults of'
these iîmvestiptiosis ? Thoy mîîust ho sumuied up as brietby as possible.
Tal,'efirst thîs suieituei. Sa>'soeewriter:

Il Lot uis look, for a mntment, as if tlîrough Mr. Hugg'ia's beautiful
spectroscuope. at tire wcell'knowuî star Sirius, eof wlîose nazing distance
tiiention lias hcoîî umade. It tîppears te us a brillant pboinit ouly, albeit
wce inay îlot doubt it lias sixty tintes the bulk ot' our groat sun, wb'mbe yet
giviîig us; oîîly thse six.tlîousand milliontli part of his Iight. But this is
liglît enoughi for tire prism's %vork. Tite slendor beani that bias beea
travelling t'reni tire star eattiswtrd, with a velocity et' more timan elevea
million tiles every mîinîute, glidesa leng thse tolescopic tube, and thon
steals tisrouglî tire iilmost imperceptible slit of thc spectroscope, aîîd,
if %ve iîay ho îiardotied a play rpoui a wvord(%wh'îh wo protest is enVj
fair ini treatiîîg of so light aisubject), it Amies its wuîy tliroug tise pis
aîîd %vnitos upon tire sueom iii uîîîîistakahle colored syiubols, seine eof
thisem as plainî te us as Euîglish words, the nature et' thse ficry home t'rom
w'lich il, bais beeî n exile, for as long a peniod nis it, requires amengr us
te trautsformn ai iiewb'orn babe imite air iudependent man 1"

Andi agin let us quoto:-
"Iii 3ay, 1866, a suml star ini tise eonîstellation Nortiscra Crown

blazed out fur sevcral days witlia splendor'wliicli almoat put tise firat
mnagnîitude stars te the blusis. Tire spectroscope seî'ved te reveal te us
thlscareely hîyîothîetical oxplatmatioîî oftLmre plenemrenoîî. The tell-talc
îîrisni detecteti bright lises lu its spectrtini. Our readers kaow, by this
imiie, vhat bri glt lisses sigiîify. here was mauifestly intense gaseous
inflammaii:tiouîpomu time star. 1 t bluzeti te a tnagîîifioent spleudor, and
tieu gradually died eut, wltile ils sîmetrum lises aise dwiadled. Was
this agrandt Iydrogen comubustiomn, a star oui lire ? Se the markiuigs
ilidicitted. la thiero uuothîiingliere sigiiificatte tus, ns dwvellers upon one
of tire satellites ot'a tiery star, wiicli liswith its lumnîous abolIa pro.

baby outcutri sratîîî t' myroguî sevat li tsextent that itcait
shmoot up, fronti its fturtace't lroais, rose.tuîited flames :lmat streteli a
liuîdrcd tliousauid miles up ite its atmesp)liere?"

But mîow iv'e iuuisteliitoiîizo. ]?irst, tfilon, note liow tlic spectroscope
lias rcverscd tliceopinuion cf astrounmers3 lu regard te tlicestate eof cer.
tain nebua wliici tlio tiîougist %vere composeti et' ulusters et' stars.
Sentie et' tiese nebulSu give nie more liglit than a single spcnm caadîc at
a distanceofet a quarter of a tuile, andt yet that feeble ray us sufficient te
telltire story. în thie spectroscope, these sujîposed worlds fly, and ait
thaitis lof'tis a bittle gas, whicli writes tlic storylin certain faiat, dark
litses I flail, thercfore, ntoble Laplace!1 Tire spectroscope praclaims
tire mruch-scof'ed iiebular Iîypothosis possibly true. Oniy t'orty et' the
sevemty tiebulajeoxamaineti tobti of a whsite-hot nucleus by its Ilabsorption

Se, likewlse, the spectroscope dissipates thse notion et' a nucleus la
conets.

Thon it tîurms te the earth, and reveals metals vihicli have hitherto,
been unknown. It goos into practical operation in thse manufactory for
tire production eof steel, and tebls by tise '9 carbon linos Ila the spectra
tlic exact instanut ivlîon tise air amut bo shiut off' te securo tho perfect
work.

Tt leada B3unsen te ovaporate forty-four tons of water te deteot a new
tnural lu tire Ddrkmeini Spring. It tells of tise decornposition et' Iight.
It iuforms us et' thse substance et' thse su, auît declaires that Sirius, a
star sixtytlimes larger than tise sun, la rushing away front the eartli at
thse rate et' eue liuîîdrcd and oiglity miles a minute.

These are resulta that astxonomny alerte could taiever acbtiee.
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