
ONX TII CAUSE OF TH'îE AURORA OEU.

brilliauit auron.t presents aI, ight. Arzo on tonsultin.g oid
recoi ds at the i>lservatury, tolînd tI tlle therce were colisitc rable
iiî:gîet le d i-st nr) iiceý tlitat day in thle i iîaiîîcî 1î ucedie ke1ît
l'or showl ug th.-, di urtial variai tit i, t hi pi ov in bî eyoîîd questîion
that, the plîenoiiienîuî ulperved by D)r. I shi.r w;Ls a veritable
day auront.

I fiuid also lu the ueeout of, the voyage of, the V( nus by Mi.
de Tessan, t hat 31. Cornulier, au iit eili tt oicer iii the
Frcîehl savy, Oltenî ubýerecd ou the' eia't, uf' New iloîlaud a
p:îrt icular direct ion i Ille ciriitts clouds d tîriniî the day,
frotu %icl hie Wvas enabled :Ilways to) alltouince n'finle aurtir
au.'tr:îli; at iiglit. M. Cortitilier, lilie -M. Verdier, wis con-
vinîced, 11roiti a stiidy oft thle arranguemîent of* tie cirrus Clids,
thiat lu those rehiglis, aururas uccur dutring ucnarly every day,
atid duit the variationî is only as lu tîteir liriglitiess ; they are
ofteni hld frout vleiv by ciuuds and .storîus. This reiîîark
agreces iwitlt the observatlins maide under the direction of'
C:tptaiit Lefroy lu C'anada, at 1 3 differetît stations, and ivith
others. euliected by the Silîtthsuulian Intstituttion. it resuits
froîn al tliese observationis, th.ît the nitrura was <c2i uit ahtîlost

,ail clear tîighits, ivlîeîî the illooni was tt too brighlt, althott-i
ntot at ,aitlle stations. ThiMý is e.,peciaily truc durinug the
ituittis %viei te itigltts are longe t. Front Octuber to Mardi,
âhcre is scarcely a îiidtt ivtwitn a visilile auront ; aîtd they
-ire îuost brilliaîtt iu the tuotî oj F-ebrîti.rv. 'lle tables show
thiat auiroras were seuil during 2o1 niglît> liti1s and 20î lu1
1851. 1 t is aiso reinark-able and tatuti1, t Li.t the auroxits should
have been seclt ittosI frequeîtly it the :tations ncarcst the
lîtagnetie pole.

Recurritîg to tue CoexiiteîtCe of icy particles lu the air wvith
tdie :îtîroras,, we fiud striking proof u thi: poinît iu the Canada
observations. The tabl*s give with ex.etîtie.s the w~ether be-
fore aîtd after the atirorîs. The aurort %vas alînost aiways
prccedcd by a faitI of raiiu or snuow ; it also often ltappened that
a faIl of one or the other sueccedcd the auront. Tlt appear-
alice of htnar halos, a cotatuon 1îreittde to auiroras, is a prool* of'
tite pre.setîce iii the atuîosplhere of ttese iev particles which
mtake up t'ne luetiork iIluilninaîcd by tîte electrie current.

But the mlost inîpiortýait proof of Ille eleetrleai origin of tite
aur,îra is that derivcd frotît its action oit the jiag-netic necdle.

'J'le otbservationts by Ar.a-o at the olîserv:it4ury of >ri, by
Forster, Farquitarson, antd by ail voyager,,, establish the
folloittg concttsionts

1. Duritîg tîte day p)reediîî.g tue îîiglt on whieh an aurora
appeurs, the deelluation of* the niagucîle neele to the west is
always nutnented 10, 20 or 30 iiinutes, or more.

2 Ou the c3îitrary, at the iniddle, ani at tue end of' the
exhibition, t ncedie deviate-s firoin its normtal state to the
ca.'t.

3. Finally, tite ncedle afteiî t ege irregîtiar perturbations
durittg aut auron, tiiiotîiititiý to severî iiiutvi'.

It ltalpcits ordinarily that the ittasinn devition of the
ncedle dîtrinz the day precediiug tlie ig-lit of tlle aurort, is rit
nomu, or lIalÉ an hiour after itootu ; and tlite deviation ditc to the
disturbance mlay be 5 t'o 30 mtinutes or mlore, beyond that of
Ille days before or fuliowiug. Sointîcimîes the tulaxiniiin
western dcviation is i otîter liotur. lu the nîîrniug, and it is
Probable Ille lu siteli cases i lien' is lau îrîra dtiritng tue day.
Ara,-4î citeï sever.d cases of' this kitîd. 'l'uns on the 1l of

.Xugî'1.I ~ thed(evlination froin 8ilî.. it nAuii was a'V

-1 Ann. (le Chi. et de l'izys., x. 12<); xxx, 423,; xxxvi, 3983; xxxix,
10!: xlii. 3.31 .xlv. 4013.

abo ve te utenit cl tite init t fbr tile :atiie Ioa ns ; anid oit thie
Saitle day, at 10h1 . 1 ,Mcsîs l. L a i Foggu îîtr-
cet îed freble traceS of, ait aurtuta w it Il mîwa: piii ably tlite enîd
ot a day auront. I uriîig hIe evelitig, Illte iîcedle %va.; iii it-S
ordiitary p)ositioni.

'l'lie iutagiet ie observattionti made ini tilt- re(i,iis ncar thli
poîle ciinilru the i tîliteiice oi tie liuffle. 1,11 lut"a ekinwu
(lu- 10 ' 1;)" N.) MM. Lottiti and Bit i.. aNiiîýr itîtîde ilutî1-

cri s observa t ins (-it thle tiiitiîil '%ari. ti li of, th iteîtedle
paI IcI wit h ýiiitr obser a tiotis a t l ail naîd Chlerbourg, %vere

't rîtk %vitl thli :Il itto:t Cotinui'ai d1 iIîlieof' thle 'ieed le.
'Jlv at first :îuributed it to oie m -iit-ciit iii th le artît: but

tf'wrdretîtarkiîg, thecnd te ol* tue1 r obsýeri atiotis
-ivith titose of -M. (l tic uettuî Il itade iii 75130 yelins belore,
titcy sZatistied tieiselves titat the cihîý(t ma: dtue to attroras
invisible to titeiti hecause of~ tîte c(ititiln t(( i îeelce of' thIe suit
:bove th horizont. M. Ginlue, a i)iil i'îîarv, umade ob-

sra iots i 17863, 178-à, coittiiîieîi tîtrougli the 24 Itouts,
Nlie(Il slhowed titat the iwestcri d (' inal vas ordi ualiily
,troitge.st front 9 lu 10 iii tue eveiiitr. anîd lcast:t at 9 tg) 10 iii
Ille îuuorîiîîgi, a tact whiceh lie attributed Niititut hesiiation lo
t lie autron.t. TItis conclutsion it ciii litL i thle verv limiter-

us anîd excellet tobiservatlins uf' 31 M. Li .ttili andt Brtavais.
WVe tiîs sce, titat foir a loiîg jieriîd iîierai iucar the

pule have situivit tîtat auirora, 1î111>t 1i mu-ii 1cîltitva
su 1pised, anîd tItis is coitftrticd ly thîe Fluets uib-,erved iii

(. adaad tc Ut'îed States.
WVe tiierefor,- contiue. that Ille Produtctiont of' auroras,

northIerît and sotuillent, is Ilte ntormtal moide of' l1etitr-ti.sing the
Positive eleetricity of tue attitospitere INiti the liegratile of' the
c:îrti. Tlhis lietra1isatioî blhoufid lit taki! llaee iti a itînuiner
very uttiforiti or regîtlar. It is eidldc't t liat tlt- variationts tut
the ittisîs or conductiiig, capailities oif tilt- :itiiiuîs)îiitee %vill be

attetideui by variationts i the iliciliti i'f tItis îettistoî
These differetîces will lie ûesccd 1) v tue ude% i.tioîîs or dlis-

turbaitees; of the iagitie teedile. wlîici %viii lie sensible at
g-reat distainces frontî thîe s as iii the iinpeuite Zonte wiîere

they -are oflt'n olîservet. 'lThe Nvesterni d attNçlihîch
iii tue mtidle la tijtilge tstivilly îîreredes ant aurornt, intî<-
cales a large accumulaii:tion of ellttr<ity, dite tb a pîîivcrfiîil
cuîîdeîîsàioî <of vapo r, it thle piolar re<,inu. whleit li
fîiiitatiîtg the reuiuu of the twvoeetrtîîs augmnt. the

i:ensity oU tue terrestriail cimnt p;us.iîg iii our liecîtîi' 1'hcre
frot the eqîtator to the norti, andl cowiisquiutiv carnies the
needie more to the wvest. NVhctî tue aurora i., onee~sbc
tile cirret bccotsiness sîroitg. bvcatise lthe lig-iit itself of'
lthe ai::ora is proof of' tuetstne (prub:bl dule to tue con-
elatioti of the Itarticies of watcr sîsî itd iii te air tît

vottstittes, lthe 11114) ihicii the rmilliont of Ilte wo elecînicities
eciuters ;* the icedie sill dhiti retrggrade tt tlle east, as,

actuahly taikes place.

lu the hizher latitudes, the disturbanres; (if the licedle are
conitintuai, liecauçe tite lizlitest differclites i thte iiiîcnsitv (if
tue cectric diseitargecs tîtat t.uke place iii Itie polaîr r~o
sho1ild lie tiiere perceived. As tgi the observations of'MM

(i I À!, iwcniirn antd Lottin, that tile llîasIiuîîtitî deviation ot
ilte iteedie takes place front 8 tg) 10 uu'clq)ek in the evellilit, antd
iitit tiui at !) to 10 it thle ii iit 'iz. tit * x werc mtade onii

gdliristg soiu wceks in iiiiiiiir. autel îev 1nîeoi hta
titis >eason of the vinir. tilt- î:Zre:i t ct a îîî titi ii ofdis'uî i

ilh is dean tutat the must iseinsi fi fontieîtiot lic a bettcr con-
ilqictnr than %rhezt. aftemmRrs, it c<iu5ists .iîilv oif &Y Patriclcs.


