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Synoptic auroral distribution: A survey usin olar
ultraviolet i a ery

ity encirclin the eo a netic pole, alon  hich co -
ple for s of discrete arcs and bands , 197
, 19 ,19 7
, 19 7 are fre uently found to be e bedded in a
broader, less structured di use aurora ,

he auroral o al , 197 a
,19 7, hen ie edfro spaceabo ethenorth
polar re ion, appears as a continuous rin of lu inos-



2

197 lthou h the e istence of auroral o als one for
each he isphere asdisco eredfro theearly round-
based obser ations of a li ited eld of ie ,
197 a, b , 19 ,19 ,19 9,the or-
pholo y of auroral o al thereby inferred is surprisin ly
not si ni cantly de iated fro the instantaneous ie
of the lobal auroral o al that can only be ac uired by
satellite i a ers , 197 , 197
, 19 2

i htside discrete aurorae appear dyna ically and
rando ly distributed alon the di usi e bac round
o al urin  a netically acti e periods, interestin
auroral pheno ena such as auroral bul es, est ard
tra elin sur es, and o e a bands are repeatedly seen
in the e enin idni ht sector, no n as auroral sub-
stor s , 19 typical auroral substor can
last for about 1- hours and is a a or source of au-
roral lu inosity on the ni htside of auroral o al  ay-
side discrete aurorae near the noon eridian appear
to be persistent and do not depend stron ly on the

ni htside acti ity ,19 1 , 195
, 199 , 1997
19 | throu h analy in the P isible i a in

data, sho ed e a ples of clear topolo ical disconnec-
tion bet een the dayside and the ni htside discrete au-
rorae and a poor correlation bet een the for ation of
idday aurorae and the concurrent ni htside substor ,
su estin the e istence of t o independent physical
processes responsible for the dayside and ni htside dis-
crete auroral acti ities  ayside discrete auroral acti i-
ties are enerally considered as a conse uence of a direct
a netosheath plas a in ection at the noon cusp cleft
re ion and an increase of solar ind ener yand o en-
tu transfer in the a netospheric boundary layers

tis enerally a reed that aurorae are the e ect of the
solar- a netospheric-ionospheric interaction he un
pro ides the ulti ate ener y source in the for of so-
lar ind hich interacts iththe arths a netic eld
creatin eo a netic acti ities and auroral pheno ena
in the polar re ion throu h co ple a netosphere-
ionosphere couplin processes hich are not yet fully
understood  herefore the ost natural ay of study-
in auroral pheno ena is probably throu h relatin the
occurrence of auroral substor s to the obser able pa-
ra eters of the solar ind or e a ple, it has been
no n for a lon ti e that the intensity and the oc-
currence rate of aurorae are correlated ith the solar
acti ities, such as the 11-year sunspot circle and 27-day
rotational period of the un 1971 hassho n
a hi h correlation bet een the auroral one a netic
acti ity inde and the ti e inte rated south ard

co ponent of interplanetary a netic eld he
occurrence rate of discrete auroral arcs alon the o al
as also found to be hi hly correlated ith the eo-
a netic inde , 19 7 and the
eo a netic inde ,19 0
ess attention has been i en, ho e er, to the ef-
fect of solar optical radiation, the a or for of en-

er y e ittin fro the un  his ay a ect auroral
pheno ena in a ore direct ay, na ely the iono-
spheric at ospheric response due to the solar radia-
tion throu h direct heatin of neutral particles in the
ionosphere at osphere to increase the ionospheric con-
ducti ities and currents n this connection it should
be recalled that the actual acceleration of electrons in
aurorae occurs at relati ely lo altitudes, bet een 1
and , here the a netosphere interfaces ith

the ionosphere n a recent study usin P precipi-
tatin electron data, 199 b sho ed that
the occurrence rate of intense Ser sc s dis-

crete aurorae are suppressed by sunli ht, i e, discrete
aurorae are ore li ely to occur in dar ness inter
than in sunli ht su  er , and they attributed this in-
tri uin result to the ionospheric conducti ity feedbac
echanis as proposed by 1971 and
197 he feedbac  echanis ,in eneral, states
that a locali ed conducti ity increase in the ionosphere
caused by a patch of electron precipitation ill dra
ore eld-ali ned currents fro the ionosphere to the
a netosphere and hence ore precipitatin electrons
to enhance conducti ities  he physical si ni cance of
this ndin is that the arth sionospheric conducti ity
plays an acti e role in the for ation of intense ni ht-
side discrete aurorae  his result ay ha e a profound
i pact on the current theories of auroral substor in
hich the arth s ionosphere passi ely responds to the
dyna ically acti e a netosphere n this report, e
ill in esti ate this topic,a on others, by usin lobal
ultra ioleti a esac uired fro the auroral ultra iolet
i aer on board the Polar satellite he ad an-
ta e of thei a er is it obtains a si ultaneous ie of
the entire o al usin a sin le instru ent a synoptic
ie
his study is carried out usin the y an- ir e-
op eld Iter at 1700 , since the intensity of auroral
e ission at this a elen th is appro i ately propor-
tional to the total precipitatin electron ener y u ,
ith little sensiti ity to the characteristic ener y of the
precipitation , 199 his paper is or-
ani ed as follo s ection 2 i es a short description
of the instru entation and ho e processed the i -
a ery esults and discussion ill be present in section



follo ed by a short conclusion in section

he Polar satellite as launched on ebruary 2 ,
199 , into a hi hly elliptical 2 9 polar orbit ith
an orbitin period of appro i ately 1 hours he
i a er on board the Polar spacecraft as desi ned to
si ultaneously ac uire lobal aurorali a esand uan-
titati ely e tract funda ental infor ation about the

incident auroral electrons , 1995 he Po-
lar is a lar e aperture 29, narro an le
circular eld of ie snapshot ca era ith a special

t o-di ensional focal plane echanis desi n hen
co bined ith a despun syste , the is capable
of onitorin the northern he isphere auroral o al for
about 9 hours of e ery 1 hour orbit and can pro ide
appro i ately 2 00i a es per day or 7 s peri -
a e ith a resolution of 00 per pi el, e ui alent to
a best spatial resolution of 0 at an assu ed 120
source altitude  here are four narro band lters
100  alternati ely operated in a re ular ode

on co erin the a or e issionsfro 1 00to
1 00 t oforthe e issionlinesat1 0 and1 5
, respecti ely, and t o for detectin the y an-
ir e- op eld e issions at a shorter a elen th
band, -short, near 1500 and alon er a elen th
band, -lon , near 1700 |, respecti ely ,
1995

o attain co era e of all or ost of the auroral o al,
has to operate under di erent sunli ht conditions
and i a e both dar and sunlit parts of the polar re-
ion his eans auroral i a es are usually conta i-
nated by day lo e issions day lo re o alsche e
is therefore necessary in order to e tract auroral e is-
sionsfro thera i a es o odeltheday lo inten-
sity for any a elen ths is not tri ial, and usually it
in ol esarealti e odelin of at osphere and co -
plete no led e of the day lo spectru for all the
neutral species in the upper at osphere or e a -
ple, the 1 0 band is optically thic , and therefore
its e ission rate is a ected not only by the concen-
tration of ato ic o y en but also by the at ospheric
opacity and ultiple scatterin , 19 2
oth the 1 5 and the -short, passbands reside
in the stron absorption re ion of the chu ann-
un e continuu Ithou h the a ority of day lo
at these t o bands co es fro abo e the absorp-
tion re ion, auroral e issions at these t o bands are
stron ly absorbed by olecular o y en at lo altitudes
here olecular o y en is abundant and ener etic pre-

cipitatin electrons can easily reach  herefore it is not
easy to use these easured line e issions to infer the ac-
tually total ener y input fro the a netosphere he
lon er a elen th day lo e ission, -lon , ho -
e er,donot e perience  absorption and are relati ely

independent of the ener y distribution , characteris-
tic ener y of precipitatin electrons ,
199 herefore, because of its si pler beha ior, e
ill only use i a es ta en at the -lon band for
this study
he database used for this study is selected fro
-lon i a es ac uired by fro pril 1, 199 |

to July 2 , 199  ntensity of the obser ed total e is-
sions is rst con erted to a useful physical unit as pho-
ton u collected in the instru ent aperture and nor-
ali ed to nadir position he second step is to deter-
ine the day lo , hich is odeled by binnin i a e
data outside of the auroral re ion by solar enith an-
les n our case the a i u a netic latitude is
chosen to be 0 at an assu ed source hei ht of 120
to assure that auroral features are not included
typical day lo pro le as a function of the solar enith
an les is then obtained after co pilin the hole data
set  cosine function is also used to e tent and s ooth
the day lo pro leo er all solar enith an les uroral
e issions are nally obtained by subtractin day-
lo fro the calibratedi a es he nal step is to
bin the auroral e issions fro eachi a e by a netic
local ti e and a netic latitude ith
the si e of each bin bein 1 hour 1 he
eo a netic coordinate syste used for this study is
adapted fro the P a netic eld odel de ned
by 19 9 he hole data set is pro-
cessed, and the auroral bri htness is a era ed to pro-
duce the auroral distribution in a netic latitude and
local ti e ata are also processed on a  onthly basis
to study the relationship bet een the -lon auroral
e ission and sunli ht

e ha e processed appro i ately onths of
data at the -lon band  histi e inter al of study
asrou hly deter ined by the start of re ular data col-
lection  arch 0, 199 throu h the onset of instru-
ental proble s in u ust 199 e ha e chec ed
the ca eras sensiti ity by co parin the daily a er-
aed -lon day lo fro ti etoti e t asfound
that the ca era s sensiti ity as stable throu hout the
hole data collectin period until July 2 , 199 , hich
ar s the endin period of the data set  his conclu-
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ap of a era e northern auroral intensity
at -lon band 1700 50 inthe eo a -
netic latitude-local ti e for at  ontours of a netic
latitudes are dra n fro 0 outer ost ed e of the
plot to 90 center of the plot ith an incre ent of
5 ocal ti es are hourly dra n and ar ed counter-
cloc ise alon the 0 a netic latitude for e ery
hours startin at 0000 on the botto of the plot

sion is also usti ed by an independent calibration ith

no n stars lthou h the instru ent resu ed
re ular operation in ece ber 199 by usin a bac up
detector, the absolute alues cannot be co pared to the
ori inal easure ents ith con dence thus our study
cannot easily be e tended at this ti e

he a era e distribution of auroral e issions at
-lon band fro pril 1 to July 2 is deri ed
and sho n in Plate 1 as in the for at of eo a netic
latitude-local ti e  he total nu ber of sur eyed i -
a es is 17, 72t should be noted that the distribu-

tion of auroral e issions sho n in Plate 1 represents a
ti e and spatial a era e ie of the auroral distribu-
tion hich ay not occur in nature at any ti e and any
place in the auroral o al because the pea bin intensi-
ties resulted fro te porary and spatially nonconcur-
rent auroral acti ities are li ely to be s eared out by
an a era e process e ertheless, an a era e distribu-
tion can re eal so e o erall trends related to auroral
acti ities
he eneral characteristic of the lobal auroral -
lon e ission canbesu ari edasfollo s he -
lon auroral o al e issions are con ned to a belt hose
center is shifted se eral de rees antisun ard of the eo-
a neticpole here are three distinctly di erent e is-
sion pea re ions alon the northern auroral o al he
ost intense auroral e ission appears to occur near the
idni ht re ion appro i ately centered at 22 0
and and e tended orethan hoursof ,
representin the statistical ni htside auroral substor
distribution ea erlocal ai u e ission is lo-
cated in the postnoon sector and centered about 1500
and 75 his is coincidin  ith the a i-
u re ion lup ard eld-ali ned currents
, 197 and the so-called 1 00
, 19 5 , 19
199 a reported that electron precipitation-associated
discrete aurorae are ore co  on at 1500 than
any other local ti e ho e er, these dayside aurorae

bri ht spots

ha e wuch lo er electron characteristic ener ies be-
lo 1 e andalsolo erener y u es typically be-
lo ler c s than do the ni htside uch

ea er local intensity pea appears in the prenoon sec-
tor centered around 0900 and ay coincide ith
the ornin ar  spot identi ed by particle ea-
sure ent , 199 a

e ha e also processed data on a onthly basis, and
the results are sho n in Plate 2 Plates 2a - 2d corre-
spondin to the onths of data fro pril to July,
respecti ely, sho the onthly a era ed photon u es

he for at of each panel is si ilar to that of Plate 1

henu bersofi a essa pledare 012for pril, 207
for ay, 722 for June, and 25 for July, and are also
listed on the botto of Plate 2

n pril, Plate 2a, the ost intense auroral e is-
sion appears to occur near the idni ht re ion appro -
i ately centered at 22 0 and id-
day ap itha era ephoton u belo  photonsc
s can be seen on the dayside bet een 1000 and 1 00

n ay, Plate 2b, the hole pattern of a era e au-
roral e issions chan ed a little fro that of pril he
location of a i u intensity did not chan e but the
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auroral intensity on the ornin side decreased about
0 and the intensity of the idday ap seen in pril
increased t also appeared that the intensity a i u
near the idni ht sector decreased sli htly, hile the
a era e intensity in the afternoon re ion increased by
about 20 or the onth of June, Plate 2c, the distri-
bution of auroral e issions appeared to chan e si ni -
cantly fro thet opre ious onthsinse eral respects
irst, the hole pattern of auroral e issionsre ealst o
localti e a i aalon theo al one centered at 2200
and 9 and the other centered at 1500
and 7 econd, the center of the ea -
est auroral e ission re ion continuously shifted cloc -
ise fro 1200 in pril and 0 00 in ay
to 0 00 in June  hird, the a i u intensity
of the ni htside auroral e issions decreased dra ati-
cally by about 0 fro ay to June and the latitu-
dinal idth of the auroral e ission in the late e enin
re ion decreased he ost interestin chan e of all
is the enhanced bri ht spots appeared in the afternoon
uadrant appro i ately centered at 1500 n July,
Plate 2d, the trend of the fade out of ni htside e issions
and the intensi cation of the e ission in the afternoon
re ion seen in June continued and the a i u inten-
sity of the afternoon bri ht spots has o ed pole ard
by about 1 - 2 s urprisin ly the 1500
dayside bri ht spots do inate in bri htness alon the
auroral o al ne enhanced e ission spot centered
at 0900 and 7 can be seen in July and

ay coincide ith the ornin ar  spot identi ed
by particle easure ent , 199 a
ne of the aor ndin s fro this study is that

ni htside aurorae sho pro ressi e decreases in inten-
sities fro pril to July  here are t o potential can-
didates hich ay cause this suppression of ni htside
aurorae one is the chan ein eo a netic acti ity and
the other is the seasonal e ect

t hasbeen no nthat eo a neticacti ity sho sa
se iannual ariation , 1912

, 197 and that the auroral occurrence rate is
hi hly correlated ith the eo a netic acti ity
, 19 ,19 0 incethe eo a netic ac-

ti ity is enerally enhanced durin the e uino es,

eo a netic elds are ore disturbed in sprin and

fall thaninsu er and inter ,one aysi ply at-

tribute the radual decrease in auroral e issions on the

ni htside fro pril sprin to July su er to this

e ect o0in esti atethis, eha elisted the cu ulati e
inde in able 1

u ulati e nde and 107 olar lu
ro pril to July 199
onth 107 10
pril 9970 2 20
ay 717719 20 19
June 71 71 1515
July 7570 1 1

u bers in the parenthesis denote the a era e al-
ues

he onthly inde does indeed re eal a radual

decrease fro pril to July, indicatin the se iannual

eo a netic acti ity ariations, and therefore part of
the ni htside aurorale issions ayre ect seasonal eo-

a netic acti ity ariations his, ho e er, aynotbe
the only cause, as the follo in t o considerations a e
clear irst, e e pect a dra atic decrease in auroral
intensities fro pril to ay due to a lar e decrease
in the cu wulati e inde fro 2 in prilto 20 in

ay assho nin ablel o e er, this is not seen in
Plate 2  oreo er, the ni htside e issions drop si ni -
cantly fro ay to June hen they are under sunli ht,
althou h chan es only odestly fro 20 to1l 5

econd, e ha e to reali e that the ca era does
not operate 2 hours per day because there are issin
periods hen the Polar satellite as not orbitin abo e
the north pole  herefore the a era e inde , hich
is i en in the parentheses in able 1, ould be ore
representati e to the actual eo a netic acti ity o er
the sa plin periods ne can see fro the a era e
inde that thei a esused for this analysis are actually
ta en at relati ely uiet periods 15 20 ith
as all dip in June 15 his corrected ari-
ation is not consistent ith the continuous decreases in
the obser ed auroral e issions alon the ni htside o al
fro  pril to July sho nin Plate 1 herefore it see s
unli ely that the eo a netic acti ity ariations play
a a or role on the obser ed auroral e issions on the
ni htside

o ustify our conclusion, e ha e also processed the

sa ei a edataset under di erent eo a netic acti -
ities de ned by for the onths of pril and June,

and the results are sho n in Plate n Plate the
top botto t o panels sho the a era e -lon
auroral distribution in pril June for 1 left
panel and for 2- 2 ri ht panel , respecti ely
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ith a direct co parison bet een Plates a and b or
Plates c¢ and d, one can easily see that the a era e
auroral lu inosity increases, as one ould e pect, ith
the increase of eo a netic acti ity o e er, hen
co parin auroral e issions at the sa e alue be-
t een pril and June ie, di erent solar enith an-
les , one can clearly see that auroral e issions on the
ni htside are consistently suppressed fro pril to June
for both alues, indicatin that suppressions of the
ni htside auroral e ission are independent of the eo-
a netic acti ities  n the other hand, the ni htside
aurora ea ened fro pril to July ay be attributed
to the suppression of sunli ht as su ested by
199 b hey analy ed years of P parti-
cle data and found that the probability of intense dis-
crete aurorae Sdersc S is reduced in sun-
lit conditions solar enith an le 5 by a factor of
co pared to that in dar ness solar enith an le
110 hey attributed this e ect of sunli ht suppres-
sion to the ionospheric feedbac  echanis
, 1971 , 197 ince our result of the ni ht-
side auroral e ission rese bles the result of
,199 b, e i htsi ply attribute the decreases
in ni htside auroral e issions fro pril to July to the
sunli ht e ect too  ne has to be cautious about this
assertion in co parin results fro t o di erent type
of easure ents s entioned in section 2, the typi-
cal spatial resolution of isabout 20- 0 , and
hence it cannot resol e the ne structured discrete au-
rora fro the less structured di use aurora  lthou h
e are not certain of the relati e contribution fro t o
di erent arcs to the a era e ni htside auroral e ission
sho n in Plates 1 and 2, it ay be ade uate to say
that to a ood appro i ation, the ain feature of the
ni htside auroral e ission represents the discrete au-
rora  nother uestion is that if auroral e issions are
suppressed by sunli ht, one ould e pect that the a -
era e ni htside auroral e ission ill be the ea estin
June thesu  ersolsticeison June 2 but not in July
as indicated by this study result he li ited auroral
e issions data alone presented here are not statistically
su cient in the sel es to pro e the controllin role of
sunli ht o e er, they clearly do support the parti-
cle obser ations, hich included direct su  er inter
co parisons e cludin the e uino es o er years

n contrast to the suppression of ni htside aurorae by
sunli ht, dayside aurorae appear to bri hten in sunli ht
ncidentally, this result is consistent ith the particle

obser ations, but only if the 1500 spot consists
ainly of e ents belo the 5 er sc s  threshold
cf ,199 a  tis enerally a reed that day-
side auroral arcs, rst identi ed by 19 7 ith
auroral scannin photo eter on 2, in the idday
section of the auroral o al are persistent and ore or
less independent of the auroral acti ity in the ni ht-
side o al ,19 1 ,19 5
, 19 , 1997  hus dayside auroral
acti ity should not necessarily be associated ith a -
netospheric substor s hich ta e place ainly in the
ni htside part of the o al, and the di erin e ect of
sunli ht on dayside ersus ni htside aurorae is si ply
one ore fact illustratin their separate pheno enol-
oy here are a couple of points that support the con-
sistency bet een di erent obser ations irst, our re-
sults indicate that durin a relati ely wuiet ti e June

and July co pared to pril and ay the auroral in-
tensities a i i e in postnoon and prenoon ith the
latter uch ea er, hich is consistent ith the re-
sults of 19 0 deri ed fro  round obser a-
tions econd, the dayside a i u aurorale ission is

found to be centered at 1500 and is consistent ith
the lon -ter statistical precipitatin particle easure-
ents , 199 a he 1500 bri ht
spots, historically called 1 00 bri ht spots, are
enerally found to be coincidence ith the a i are-
ion 1 up ard eld-ali ned currents reported by
197 his coincidence of a i u lo-
cation a on the auroral e issions, particle precipi-
tation, and eld-ali ned currents supports the concept
that up ard eld-ali ned currents are created by do n-
ard precipitatin electrons hich are accelerated do n
into the ionosphere and create discrete aurorae

tis ell no n that an increase in eo a netic ac-

ti ities ill enhance auroral bri htness alone the o al
his can be seen fro Plate ro Plates ato b,
it sho s that the -lon auroral e ission alone the
o al, e cept the 1idday ap, in pril as enhanced
as the a era e eo a netic acti ity inde increased
fro 1 to 2 his enhance ent is also illustrated in
Plates ¢ and d for June onetheless, Plate also
sho s that the enhance ent of dayside auroral e is-
sions in sunli ht is not associated ith the chan es in

eo a netic acti ities in the sur eyed su  er onths
or a ed alue of the inde , say 1, one
can see fro Plates a and c that dayside auroral in-

tensities increased si ni cantly fro pril to June
consistent trend can also be seen in Plates b and d
for 2

i e eo a neticacti ities, lar e-scale ir eland cur-



rents also re eal seasonal ariations he intensities of
ir eland currents on the dayside, fro appro i ately
1000 to 1 00 , are found to be lar er in su  er
than in inter by an a era e factor of 2, and the su -
er inter ratio of the current intensities in the ni ht-
side o al fro the pre idni ht re ion to 0 00 is
found to be close to 1 , 19 1 Generally, the
a or source of the dayside and ni htside ionospheric
conducti ities are di erent Particle precipitation is
considered as the ain source of the ni htside iono-
spheric conducti ities hile solar photoioni ation is the
ain source of the dayside ionospheric conducti ities
herefore the solar u and solar enith an le play the
a or role in producin ionospheric conducti ities on
the dayside n this study, the solar radio e ission u
107 see able 1 indicates as all increase throu h-
out the entire sur eyed periodsfro 99 pril to7 5
July  ince the solar enith an le ini iesatsu -
er solstice June 2 , e aye pect that the dayside
ionospheric conducti ities, and conse uently the ir e-
land currents and the precipitatin electrons, ill in-
crease fro pril to June ur result that sho s a
bri hter dayside auroral e ission in July ay be due
to a sli ht increase in solar 107 radio u and
inde tis orth to note that accordin to
19 1 the up ard eld-ali ned currents on the dayside
appear at hi her latitudes by about 1 -  durin the
su  erin co parison to the inter ur results sho
a eneral a ree ent ith their results

ro the discussions i en in sections 2 and |
it is su ested that the sunli ht, hence the ionospheric
conducti ity, ay ha e played a a or role in the for-
ation of auroral arcs on both dayside and ni htside
parts of the auroral o al ne ay to treat the ni ht-
side and dayside pheno ena as a hole ith respect to
conducti ity is to consider that the electron accelera-
tion process in an aurora is associated ith the dri in
of a current out of the a netosphere  here er a cur-
rent is dri en, an aurora ill appear, and in eneral
the ore intense the current the ore fre uent aurora

illbe o e er, hether or not an aurora beco es an
intense e ent ith wulti ilo olt acceleration and any
er sc depends on hether the ionospheric feed-

bac  echanis isat or n eneral, this echanis
or sonly hen ionospheric conducti ity is insu cient
to support the currents that the a netosphere ishes
to dri e hus aurorae are ore fre uent here the
dri en currents are stron er aurorae are ost intense

here ionospheric conducti ity is the lo est

side fro the discrete aurora, the t o other ain
sources of conducti ity are the radient cur ature drift
electrons hich fall into the arths a netic eld loss
cones ie, di use aurorae , 199 b and
the solar radiation ecause ener etic electrons drift
to ard da n, it is in the dus idni ht re ion and
in dar ness that ionospheric conducti ity is lo est and

here intense discrete aurorae are ost co on

he location here the currents out of the ionosphere
a i 1 eis precisely coincident ith the 1500 hot
spot, hich indeed is the ost probable site for obser -
in discrete aurorae any here in the o al ,
199 a o e er, the particle data indicate that these
aurorae rarely ro into intense e ents, enerally re-
ainin belo 1 e in electron ener y and less than 5
er sc s inelectronener y u he occurrence of
these relati ely ea aurorae is probably proportional
to the stren th of the ir eland currents, hich a i-
ieinsu er ndeed,inthesu er they are so fre-
uent that they in total represent a si ni cant contribu-
tion to the o erall auroral radiance, apparently a era -
in a reater e issi ity than any here in the ni htside
o alin July o e er, e en under these conditions the
particle data indicate that the 1500 spot si ply
contains any ea aurorae, and not intense aurorae

e ha e presented hat, so far as e no , are the

rst lobal distribution of auroral e issions directly
deri ed fro a lar e set of lobal aurorali a es -
a es of a total of 17, 72 used for this study ere ac-
uired by the Polar i a er o er the north polar
re ion fro pril to July in 199 , and results ere or-
ani ed as a ap of northern auroral distribution in
a netic latitude and local ti e syste t as found
that there are three distinctly di erent auroral distri-
butions alon the northern auroral o al  he stron est
e ission is located in the pre idni ht sector centered
at 22 0 and and e tended ore than
hours of ea er e ission as found to be lo-
cated in the postnoon sector centered at 1500 and
75 uch ea er e ission, hich ay not
be clearly identi ed in all seasons as sho n in Plate 2,
ay be seen in the prenoon sector centered about 0900

esults ere also or ani ed on a onthly basis to
sho a possible solar radiation e ect on the occurrence
of discrete aurorae t as found that discrete aurorae
are seasonally a ected in such a ay that the ni htside
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dayside auroral e ission decreases increase radu-
ally fro pril to July ecause the di erence in auro-
ral e issi ity is uch lar er than the relati ely s all
chan esin durin this obser ational period and be-
cause it also holds for subsets ith ed , e be-
lie e that the obser ed seasonal ariation can be at-
tributed to the ionospheric conducti ity feedbac  ech-
anis and is consistent ith the pre ious results based
on intense electron acceleration e ents

he data sho that the dayside aurora e hibits
a totally di erent response characteristic to sunli ht
co pared to its counterpart in the ni htside auroral
o al, na ely, dayside auroral e issions are enhanced
by sunli ht  his can be consistent ith the particle
results as lon as the su  er increase consists of ore
fre uent relati ely ea aurorae Ser sc s
ndeed, the present results sho that the total dayside
e issions in June and July can e ceed the ni htside au-
roral e issions he beha ior of dayside auroral e is-
sions in di erent sunli ht conditions has ne er been in-
esti ated ho e er, esu estthat this enhance ent
of dayside, particularly in the icinity of 1500 and 0900
re ions, bri ht spots in sunli ht is closely lin ed to
the seasonal trend of the re ion 1 up ard eld-ali ned
currents and the ionospheric conducti ities hich both
ai ieinsu er hefre uency of auroral occur-
rence appears to be controlled by the stren th of ir e-
land currents out of the ionosphere ho e er, ery in-
tense aurorae occur here ionospheric conducti ity is
lo est
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