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Simult¡næus obæ¡vations of permittcd and fo¡bidden ¡tomic oxygon airglow
emis¡ions have been u¡od in thc pact by aovoral lnvoadgatoro !o ctudy ntghtdm
d¡m¡miç¡1 procoss€s tn thc lorv-latitude F-region ionoapheric plasma.
SimultaneouE messuroæntc of tho omleeiona OI 135.6 nm (or O1777.4 nm) and
OI 630.0 nm, oither fiom aatollito or fiom ground-bacod inatn¡r¡cntadon, can be
u¡od to infcr the F-region peak elecüon dcnslty, n6(c), and hcight, h-. Rcaultc
aro precented showing thc uco of this rcmoto eoncing tochniquo to etudy
low-latitude ionocphoric dynamical procoascs, includiog rnrp'plng of F-reglon
plarma in€gularitioa and tranrcquataial plarma bubblc¡, ionorphcric offoct¡ duo
to thornncphcric neutral winds and ionosphcric recponro during magnotbally
dlsh¡rb€d conditions.

PROCESSOS DINÂMICOS DA TONOSFERA EM LATITUDES BAI.
XAS A PARTIR DE EMISSOBS T.UTT,TINESCENTES DO OXIGÊNIO
ATÔMICO - Obeorvaçõoa simultâncas das cmissões dc h¡mincscenci¡ atusféri-
ca do oxigênio atômico têm sido utilizadas no paaeado por vÁrioe pocqulaadoror
para cstudar oo ptrrceEsoe dinâmica da regiåo F do plaama lonoeférlco em baixas
latiû¡dos. Mcdida¡ simultånese dac cmissõos OI 135,6 nm (ou 0.1777,4 nm) e OI
630O nm, a partir dc satélics ou instn¡nþntaçáo de aolo, podem cer uoadar para
inferi¡ a densidado olet¡ônic¡ do pico, n¡¡(e), c a altura do pico, hr, da região F.
Re¡ultados e[o apreaentados ilustrando o u¡o dcata técnica dc scñ¡ioriamcnûo rc-
moto para astudar os proccssos dinâmicos da ionosfera de baixa latiûrde, incluindo
mapoarFnto daa irregularidadoo de plaorna na regi6o F e bolhae dc plaoma transo-
quator¡¡is' efeitos ionosféricos dcvidos a venûoa neudrco ærmosf6ricoa o resposta
ionosférica durante condiçõca dc disttlrbioc magnéticoo.

INTRODUCTION

Dynamical t¡ìanEport prccesscs play an important
rolc in doærmining tho troplcal iornsphcric F-layer
ionizadon di¡tribution a¡ound the rnagnetic equator.
Two regionr of enhanced plarrnn corrcontradon are
known ûo bc producod at about l5o on cithor side of
¡þ m¡gnctic oquator, with eigniflcant local tirp and
soasonal variations (cce, e.g. Lyon & Thom¡s, 1963;
H¡nson & Moffett, 1966; Andorson lÍ13a, b;
Matuura, 1979>, Thic vory nonuniform latitudinal
ionizatlon dlatrlbution, known a¡ the Appleton or
ionoapheric eqr¡atorisl anornaly, is rnainly tho result of
the ttuee trarisport p¡ocoldo8, which concentraûe the
ionization in regiona other than that of itc production:
(l) plaema diffusion along thc magnodc ffold linoe,
duo to pressur€ gradiente ¡nd gravity; (2)
olcctnomag¡netic E x B plaama drlft, due to an
oast-rvest elætric fiold, which moves the ionization
perpcndicularly to thc magnctis field lincs in the
woll-known forurtain effect, producing two
aymmcuical rogionc of enhancod plaarna dcnsity about
tho magætic ortrustor; afrd (3) thormosphcric noutral

wind drag, which transporte the ioniz¡tiq¡ in tho
di¡cction of the wind velocity componcnt along the
field line. The lattor procoss producoa, in gcrrral, an
asymmetrical distribution of ionization about tho
rnagnctic cquaûor, with diffcrent values of tho F-region
peak olectrcn deneity, n-(e), and peak height, h-, at
the ioniz¡tion crcsto about l5o either sidc of the dip
eguaûor (Bramlcy & Young, 1968; Abur-Robb &
rilindlo, 1969).

Aa¡ociatod with thie acyrnmotrical ioniz¡tion
distribution about the dtp eguator, therc is an
asymnrctrical inænrity distribution of atomic oxygon
tnopical airglow emission¡ whlch arico ftrom ionizadon
recombination ¡¡echani¡m¡. The tfopical stomic
oxygon nightglow cmi¡sions at, G.9., 135.6 nrn, 13O.4
nm,777,4 nm and 630.0 nm, are woll known ûo occur
in the fonn of two bands or atìcg of enhanccd
emissione at about l5o on either sido of the magnetic
dip equttor, showing g¡Est sinrllarþ tvittt the
ionoaphoric F-rcgbn oquatorial anomaly (King, l96E;
Htcks & Chubb, 1970; Rccd et al., 1973; Bitbncourt
& Tinsley, 1976>.

The two rnochanism rcsponrible for thc tropicat
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86 lonoephcric dynamlcal proccsscs

nightglow cmi¡sios at 135.6 nm, lI).4 tnaÃd777,4
nm at€ radi¡tivo rocornbination of O* lonc (Hancon,
1969; Tinsley et al., 1973) and to a smallcr cxacnq
oxygen ion-ion mutual neutraliz¡tion (Knudecn, l9Z0).
The aopical 63O.0 nm nightglow emission is known to
be producod alnoat exchuivoly by the dissociadve
ræombination of Ofiono (e.g., pobnon et al., 196ó).
This pr,ocess wae first s¡ggost€d aE a dource of the
630.0 nm airglow by Bates (194ó). Aa discruscd by
Tineley & Bittcnoor¡rt (1975) (cco, alao, Sahai et al.,
l9Ela), atomic oxygen airglow emissions (euch ar
135.6 nm and777,4 nm) arising ¡natnly from radiadvo
recor¡rbination of O* ions in the F-region provide an
indirect tæiasunÊtrEnt of the F-region peak clectron
dcncity, n¡¡(o), and simultanooualy with tho 630.0 nm
emieeion, can be u¡od !o infer tho F-region peak
height, h.. The 63O.0 nm emission rate is gr€stÊr on
thc FJayer boüomstde and its intencity ie grcatly
dependont on the ionoophoric vertical mt¡ono.

Mea¡u¡trnont¡ of these aûomic oxygcn tropicat
airglow emi¡¡iong a¡c therefor€ suitablo for re¡mio
rensing of the ionospl¡eric F-roglon pla¡m¡ paraætcrs
n.(o) and h¡¡, and to ehrdy F-rogion dynamical
proqosses, since ho, ie a very sensitit G indicator of
ionospheric rptions. F-layer height dlfferencec at low
lat¡û¡de magnedc conjugab pointe can bo uaed to
dêtÊrmine thermoephcric neued wind velocitioe along
tho magnotic meridian (sec, G.g., Bitæncourt &
Tineley, l9il6, 1977; Bittoncourt et al., 1fl6;
Bittsncourt & Sahai, lyl8). This techniquo can atso bc
u¡od ùo invcetigate large ocale plasma irregularities,
such as tranoequatorial fietd-aligned plasrna bubbles
(Sobro¡ ot al., 1986; Moorc & Wober, lggl; Sahai ct
al., l9Elb; Tincley, 1982; Bicencourt or al., l9g3), ac
woll aE wavG phenorcna and variadons or
porturbationa ln tlp F-roglon, such as during magnctic
sûoms (Sobral et al., l98l; Sat¡ai et al., lggg).
Scanning rraEu¡eænt¡ of these cmlaaions provide a
way of rnapping the ionocpheric paramterc n.(c) and
h. over a large geographical region of the sky and to
determine their epatial structure and tinp evolution.

- In this papcr we prescnt experimental
observationa and rcsutto illuetrating the use of this
¡Emoûe sensing tcchnique to study low latitudc
f'-regí9n dynamical proceoses, including mnpping of
ionoapheric plasma irregularides ana iransequatorial
ñeld-aligræd plaoma bubbles, ionospheric effecte dueto thernnsphcric neutrat winds and ionospheric
r€sponoe during magnetic disturboncca.

DBTERMINATION OF F-RBGION PARAMB.
TBRS PR,OM AIR,GI.oW EMISSIONS

Following the forrnali¡m and notation of Tinsþ& Biüencourt (1975), the column cmisEion raæ, J[,
due ûo ¡adiativc ræombin¡tion, can bc cxpleceed as '-

Ji = J cÀ n(o+) n(e) dz (l)

and tho column omiecbn ra!e,
recombination, as

rl, due to ion-ion

9rK tKz n(O) n(O+) n(o) dz

x, nlo+) + Ks n(O)
(2)

whore )r stand¡ fc the wavelength of eithcr the 135.6
nm or;¡he T17,4 tn OI emiseion. The column cmission
rate, {, duo t¡o di¡sociEtiw recombination, ie given by

KA I

ri-f

¡f:f (3)Afl+ z)tAl

whore hero )r ctands for thc 63O.O nm OI emi¡sion.

fomr
Writitrg tho olectron number deneity n(c) in the

whercas the column emission rate due to disgociative
rccombination becorna, frrom eq. (3),

n(e) : nm(e) S(z) (4)

*h"_T S(z) is a ehape fi¡nction for the eloct¡on donaity
profile, such that S(hd : l, the total column emicsion
rçûe due !o radiative and ion_im recombination <{ ifl) can be expresæd, frcm eqs. (l) *d 

-(2), 

"¡

J¡ : nfr(e) [/ c¡ S2(z) dz +

+ I 9¡r Kr Kz n(O) S2(z) dz .'@r (s)

n1O+) dz

Irn ) S(z) dz
+ d(z)/Al ll + B(z

rf = n.(er$l (6)

As discuased by Tinsley & Bicencourr (1975),
the contribution from ion-ion rocombination is
normnlly a small fraction of that from radiative
recombination, and bocome¡ noglþible when tho
F-layer ia at high altitudc or ha¡ high elecEon deneity.

l1 uny-_"So, from cq. (5) it ia eeen that (J13r.pt/2 ór
.(Jt?t,ò112 is proportional to nm(e) anO-'-ncarly
indcpondcnt of h,',.

Talcing the rario of 4/2 from oq. (5) (for thc
135.6 nm ot 777.4 nm OI emiulona) biogo.o f* 

"q.



(ó), tho st¡ong dopondoncc on n6(o) ir conveniørtly
eliminatcd, ¡o th¡t thi¡ r¡tlo bcco¡æ¡ a oinglc-valucd

funcdon of hr with only a cecond ordor dcpcndolrce

on n¡¡(e), and of coursc on cxoopheric tcrryerahrre
also.

Calq¡l¡tions perforrned for exoapherlc tompcra-

tures of 80O K, læO K and lZ)O K, ucing thc rcaction
ratc coofücients and atrnspheric modol a¡ doscribcd

by Tinsley & Bittcncourt (1975) and S¡hai et al.
(l98la), arc pæeented in Fige. I and 2, taken ftom
Sahai et ¡1. (l98la), for the emis¡ions at777.4 nm and

630.0 nm. It is seen from Fig. l, that ltrrr.¿1t2 ie t
linoar function of n.(e) witt¡ a second ordor
dcpendcncc on h. and exoopheric tcnporaturo. Thc
dot¡ of Fig. I correopond ûo observed ns(e) from the
ionosondo and obsowcd (Jnt.ù1/2, which fits the
calculated ¡psults reasonably well. It is also eeen, ftom
Fig. 2, that thc ratio (J777.f1,2tJugo,o is a mono-
tonically incrcaeing function on hm with sorr¡o

dependcnco on oxoephoric ærpcratutr, and second
ordcr dopendence on n.(c). Tho dots in Fig. 2
correepond ûo the rneaEurod values of h- from the
ionoaonde and the oboorved inbnsitieE of J777.a and
Jæ0.0. The aca$er of data pointr are con¡idercd to bo
due to exoepheric temperatur€ changeo during the
night and frlom ono night to another, sincs thc dots
corrcepond to data obtained for different nights and
different loc¡l times during a given night.
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Flguro 2. Variadon of thc r¡do (1777,e1t2tl639.9 witr h,
for cxorphodc tompGraturos of 800 K, l(nO K
ond 1200 K, rnd poak doctron den¡itie¡ of I x
100, 5 x 106 and 5 x 106 cn¡-3. Sol¡¿ circtc¡
r€pfcsônt tho obs€rved radoc (J777.f 1l2tJøgO,O

agafuut hOF2 frsn tho io¡p¡onde.

Flgurr 2. Variação d¡ razÍo (J777,fi11211630.0 oom h, prra
tomporaturas cxocféric¡¡ do 8æ K, lüD K c
lZn K, c do¡uid¡dos elotrônlcar do pdco dc I x
105, 5 x 106 o 5 x 106 cm'3. O¡ chculoc eó[doc
reprcsontam o¡ valorcs obsêrvadoû d¡ nzÍo
Q777.rt112tl639.9 contra oo valorrc de þITl rn-
dido¡ com ¡ lom¡¡onda"

For oxpcrlnrcntal vcrification of theso thoor€tical
calculatione we have rnade a comparieon between tho

F-rcgion pararcûers nr¡(e) and hm obt¡incd
simultaneously from the ionosonde npa¡urerænts and

from thc airglow emission int€nsitios. Thc resulte for a
few nights of obocrvations are show in Fige. 3 and 4,

taken ftom Sahai ct al. (l98la). Tempcraturc changes

during each night of ob¡ervation woro calculated using
the Jacchia 77 EtmoEphoric modcl (Jacchia, 1977) lor
that night. The eysæmatic dcparture from the etratght

linc of 45o slope may bo duc to calibration uncrer-

taindos tn thc airglov measr¡rorænts or departures

from thc a¡sumed Chapman layer ehapc and other
aoEumptions inhcrpnt to the nurærical calculatione,
euch as the rcaction ralÊ cocfücient¡ or the Jacchia

atmoapheric rmdol. In any case' the ncar-linea¡
varl¡don of tho dao indicaÛog the usofulness of thc OI
emi¡¡ions to esdmato the F-laycr peak donaity and

pcak hcight, and to etudy the variations in thcEo

paramctars duc to ionospheric dynamical procosses.
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Flguro l. Variation of (Jnt,ù1tz wtth n.(o) for
oxorphcric tcmpcraturt of 800 K and 1200 K
and poak holghtc of 250 km ud 390 km. Solld
circlec a¡r tho ptotr of ths ob'servd (Jnl,ù112
againot n¡¡(o) mcaorod wtth tho iom¡ondc.

Flgorr l. VariåCfo da (Jv7)112 oom n.(o) prra ûompo-

nturas oxo¡férlca¡ de E00 K c 12fi) K, o aldtudo¡
dc pbo & 25O km o 390 kru O¡ cfrculoc ¡ólido¡
indlc¡s¡ os velorcs ob¡o¡vado¡ do (1777,Q112

oontr¡ or v¡loroe do nr(o) rrcdlda com a lqros-
sonda"
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Flguro 3. Plot of nr(o) obtai¡rcd fiom tho lono¡odo versur
nm(c) obta¡nod from tho ob¡owcd (Jnt,ù112
accordfury to thc results of Fig. l.

Flgun 3. Valorcs do n,¡(o), moddos cmr a ionærondq
vortus nm(s) obddo¡ do¡ vdorec oboonrados de
(l nl.ù1 | 2, cmfonno o¡ rrsultrdos aproeontadot
na Flg. I

Accoûding ûo the rsü¡lt¡ of Flgr. I and 3 wo
9bt"io thc following approximaæ cxprcoalon for thc
!'-layor critical fieguency, foFZ (¡n MlIz¡, in torm¡ of
Jnr.4$n Rayloigha),

foF2 - (4to In7.4r1t4 e)

The crldcal ftroqræncy foF2 tin MI{z) is rclarod
1o nr(c) 1ùr cm'Ð accon¿ing to tho well-k¡¡own
formula,

nm(c) - t.24 x loa (foF2) (8)

Tho rcladonchip betwcon hm and tho r¡tio
!llrr!t!',tqg.o ! n9! co rimplo, Ëît nom Fig. 2 it
can þe ¡ccn that the higher thla rario, the highorir h6,the .cornaponding varlation Oecroaslng *ffi
oxoephoric tcmperahre. F-layer height va¡iaùons duo!o dynamical cffoct¡ can norærtholãss bo aocuratcly
determined, in cpíto of uncortaindes conc€rning neutral
atmoophcre pararþûers and accondorder offecù.
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Bitt¡ncou¡r & Tinolcy (1926) (coo, also,
Bittencourt ot al., 1976; Bittencouf & Sat¡ai, l97t)
havc ¡hown ttrat the height of tho F2.poalc is a vcry
sonsitivo indicator of ionocpheric nntiono, ond can be
uscd to study the paüorn of neutral wlnd velocitioc
along tho m¡gnodc rncridian, in tho topical
ionoophcric F-region. The effæt of a traneoquabr¡sl
horizontal tvind component along tho magrrctic
moridian is to lift the ionization i¡ tho ufwind
hcmiepheric sido and to lonær it in tho downwinã aido,
os illu¡trated in Fig. 5 (for the casc of a tranrequaûorial
wind blowing frcn nortl¡ to south). According to
theo¡çtical rnodcls (sæ Biücncourt ct al., tblí;
Bittoncourt &, SEhai, lgZE), thorc is a linoa¡
relationehip betwoon thc algobraic surn of thc
ho¡izontal_wind vclocitios along tho magnetic moridian
fUf + Uþ, tatcen at magnetb conjugaio polnts, and
tlæ conospo¡dirig F2-peak holght difforent (Ahm),
which can bo oxprescod (at l5o mrgnetic tadu¿e) ai"-

ahm _ 0.60 kfn

,"f . "il 
: u'oulmE (e)

a¡ lllu¡aatcd ln Fig. 6. Tho offocts of cloc{romagnodc
vcrtical plarma drlfts on h, oxpoctcd to bo eymædc
about tho rnagrætic oquator.
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Fl¡un 4. Valorë g: h' nrddoc cqn a lono¡¡o¡rdq voreu
Ç bforldor a perdrdar obærrnçôo d¡ ¡¡záo do
lntomld¡do¡ (tr7t,ò1tq[a3s.¡ á,fo* o, .-
ruttrdoc aprcron¡¡dò¡ n¡ Iiã.'í
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Figolo 5. Sclrmatb dirgram illurEating the volical lm
drtft (w) producGd by e tranocquabrld lnrlzont¡l
wind cmpomnt ln ttË msgnodc mrldtan (U6).
Thc dip angle ir derctod by I.

Figprl 5. Dlagrsrn¡ os$Emldco ilrctrando a doriva vord-
c¡l do lon¡ (w) produdda pcla componontc (U0),
æ longo do moridhno rnagnédco, do venûo trü-
aoqueùorial húizoritÂL O ûngulo do lnc[naçÍo
magnútba oeú lndlcado por I.

Ueing Eimultaneous moaEu¡o¡rrnts of tho vertical
colum¡¡ omigsion ratog of the OI 135.6 nm and 63O.O

nm omimions, made ftom thc OGO 4 salcllitê'
Bittcncorut et al. (1976) havo lnfon¡d thc horizontal
wind velocity coryononta in thc m¡gnetic rcridian.
Thoir rpault¡ aro roprodrrcod in Fig. 7, where Pa¡t (a)
show¡ tho volocities detcrmined for ths Paclñc socûor
(with magnctic declinatioo, ôm - l3oE), and part (b)
for tlæ Indim sôctor (ôm - 0p). The horizontal wind
cmponent in the rnagnctb rpridian (Ue) can bo
conveniently rosolvcd tnto googrophic zonal (Ui¡) and

o roo to0
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Figuro 7. Horizont¡l wind vclodtlc¡ in tho m¡gnotic
morldla¡¡ inforrcd frur tho OOO 4 eatollits
airglow ob¡orvadonc for (¡) thc pacific ¡e¿tor
(En - l3oE); (b) tho Indian scctor (Em - Ø.
Tho goographtc zonal wind componont, doduæd
frmr tho rccultr prcrontod ln (a) and (b), i¡ ¡hown
tn (c). Soe ûcxt for ¡norc det¡il¡.

Flgura 7. Volocldadec do vcnûo hodzontal, ao longo do
msridi¡no magnético, lnfcrlda¡ dao obconaçõor
do ludnoscência ¡üno¡férlc¡ polo ratóltto OGO4
prn (a) æùor Pacfñco (Em - l3oE); (b) ¡oùor
Indiüo (Em - @). A componontc zonal gco-
gfffba do vonùo, dodudd¡ doc rtrultados rpro-
sfftadoû em (a) o O), o¡tá apreæntrda crn (c).
Vcja o toxo p¡ra m¡bres dot¡lho¡.

mridional (Ui¡) componcnts according to

ue - uö co8 (ôm) * uô ein (E¡¡) (lo)

For thc Indian sætor \pìe Fc tho¡eforc that U6 :
Uö. Aeouming th¡t the geographic mcridion¡l
componcnt of the Indian lcctor can bc applied to the
P¡cifb eoctor, wG csn doErmi¡c ttp geographlc zonal
wind componont rub) for the Paciñc soctor, ¡s shown
in Ftg. 7(c). Tho riugnioae of thc inforred neutral

.roo-ro0

zont¡l wind votocitv comDonont in the mmmtic
ræridi¡n (Ul + uf,), tatdn at approximatot-y l5o
magrntic ladtudo, and thc correrponding Et-poak
hoight difforonco (At¡o) at tbÊ msgnÊtic conju-
pûo polnb, æordlng 3o tborodc¡l rtroddr.

Flgun 6. Rolaçûo llæar cnüto a rorna der omponon¡oc da- 
volæidado do vonto horizont¡t OX 

-+ 
U[), eo

longo do morldL¡no magn6tico, na htitudo -rnag-

¡¡ódc¡ c¡n ùomo dc l5o, o a dlfcrcnça ontno ar al-
titudor carorpondonb¡ do pbo F2 (Ahr) m¡
ponûos cøliugador magnédcc, cmfor¡rp oB mo-
ddo¡ bórbo¡.
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Flguo l' obocrrcd htaddi for tbo ol777/nm o¡nl¡don ¡¡ a ñ¡ætbn of tocal d,no and zodth dl¡taæo ln tho magnotbNorth'sor¡th æ¡idan, obt¡hod for tho nrgbt of octobor @¡o¡, lgto.
Flgura t' Inbodd¡do¡ obæ¡vrda¡ para a ombrto ol 77? Anm Gm fi¡Dgro d¡ hora local c d¡ dl¡ttrrcl¡ zcnital no mor¡lano mag-nético No¡b-Sul, na noitc dc U2lO3 do outub¡o do 19g0.
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wld velocitico, tbo tims of occufllnæ of ib rn¡ximum
u¡d thc ti'rç of nqth-¡outh rwcre¡l of tt¡o æridional
"o.n¡?*"l! ¡¡c in good agrooænt with theorodcal
rrltno mdots Et ¡ow ladû¡do¡ (o.g., Goialor, 196?; Kohl& King, 1967; Chall¡nor, 1970;-Bir¡m & H'a¡ds, lnÐ.For mo¡¡ dctalls ¡ofcr ûo BiüGncourt oi- 

"1. 
(tøO).lVl¡d votodtio¡ in thc ñ¡grro¡¡ ;ridú h¡vo al¡o

boon doærminod by Birûom*rt a n rÈitrøl),^,A
Bitbæourt & Sah¡i (l97g), ,¡dng thir approctr.

Exporlmontal ¡nd thooretical invcctigatbns ofdepløed plaema rogionr, or ionocphorlc tranæquatdal
plaema bubblGs, ¡rd tbo¡r 

".1"A¿oã-ionå¡pt¡oricirrogularitios in tho trropical ionolpfrao, h¡vo A¡o boen
gOo q thc part fow yoan,'*foi ,f.ufhneous
ob¡onradors of tho ol ø¡¡¡ón¡ l-iì.+ ¡¡m and
919:0 lm (ræ, o.g., !rtr! ot ar., rgErú; Salrai ot al.,l9t3; Biüorrcourt Gt at., l9t3) 

"riA 
*fne tho OI63O.0nm emi¡cion only (c.g., tVobcr or aL; igZg, tgs0;



J.A. Btttcncourt &, H. Sahal 9T

Sobral ct al., 1980s, b, lgEl; Me¡¡dillo & Baum.

gardncr, 1982). Simultanoou¡ æridlonal ocannlng

ão"¡.uoæots of tholo omi¡sion¡ havc bocn urod by

Bittoncouft ot al. (1983) to constn¡ct mapr rhowing thc

north-¡outh and loc¡l timo variation¡ of tho¡e

omis¡lons and tho corroopondlng ionorpherlc F rcgion

parametera, during qulot and durtng rnagnedcally

¿iru¡rUo¿ conditiona, in thc prcsonco of field'alignod
largc rcalc placma irrcgularitics or trarisoqualorial
plasma bubblcc.

Figurer E and 9 illrutratc tho obeorvod inEnaity
varl¡tion¡ for tho OI 777.4 nm and 630.0 nm

omiosiona, reapoctivoly, ar a ftrncdon of local tkæ arid

zonith dist¿ncc in the rnagnotlc North'South rpridian

for thc night of Ocbbor gZtO1, 1980, æsstüEd at

Cachoolra P¡ullsta (gcomagnetic latitr¡de 12.@S;
goographic coordl¡r¡toe 22,7o5, 4s.Ooltr). Tho re¡ulta
aro proscntod in the fo¡m of cofryut r ggneratod

icointcnetty contourt. Map'ping of the asgocistod
rpadal and toqoral variations of n6(e) and hr can bc
obtaincd, rcspocdvoly, ftorû (Jnt,ù1tz and the rado
(J777,0)1l2tJøgo,o, Lorgo ccalo ñotd'aligncd airglow
depletione or patchos in both tho omissions are Eecn to
bc prccont in thc¡e mccs¡nomonts ôt about 2l:30 and
29:3O LT, wt¡lch arc tho optical aignaturcs of
inærtropical tranrequabrlal lonoaphoric plasrna

but¡bloa in tho height rango of thc airglo*, emiscione
(Moore & rlreber, 1981; Mondillo et al., 1985).
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CONCLUSIONS

Th¡s papcr has ¡hown that eimultanoou¡
messurenrcnts of atomic oxygon airglow crnlssione

Ionosphcrlc dynamlcal proccsses

RBFBR.BNCBS

Simr¡ltanoous Eeaturcænt¡ of thosc aùomic
oxygÊn airglow cmiceionr, togethÊr with ionocorde
tmaEurerrænt¡ and obs€rvatiqt¡ of N| particle excitcd
emicaions, have bcen made by Sshaiïal. (l9gg) andusod ûo invoatigatc ionospheric F_rogion magnetic
sûorm effects at low latitr¡des. Ttrey fïn-O that, ai lowlatitudes, there is no eignificant contribudon ùo thc
intcneity of rhe OI omissiona due to onergotic particlc
precipitation evon whc¡¡ thero was onhanc-crænt in theNf partictc excitod emicsion¡. ffrcreforc,i sæms thatthe ionoepheric rccombination ;;ir;r,* canquåntitativoly account for the OI cmiceions at lowlatitudcs even during strong magnctic sûorms wtren ñ|particle oxcited cmissions are enianced.

arioing mainly ftrom radiativo recomblnation and fiom
di¡soci¡tlve ræornbÍnation prcceEscs can be u¡ed for
lhe ¡cmotc rcnaing of thc ionosphorlc F-rogion plaerna
pararætcra nm(c) and hm. Thesc mcasutËff¡cnts
con¡titutc I vory r¡¡oft¡l and pourcrfrrl tochniqræ ûo
etudy the dynamical ptocosscs in the tropical F-region,
when¡ the cloctron dcnsitios a¡e oufåcionUy ñigfr.
Scanning measu¡tænto or all+þ irnaging obsena-
tions of lhe¡e cmis¡ione proúde i good coverage of
the epatial and local.timc va¡iations in nrlo¡ anã h..
The dynamical evolurion of tho nightiËrrc t¡op¡äl
ionoephere, including rhe ,qu"tõ.i"t Applcton
anomaly, wave motions or ionoiphcric propagating
dlsturùancc¡, and largo ccalo ptasnra irrcgularitice or
transcquatorial field-aligncd placrna bubbles, can bc
inye$Sltod using thie technique. Aleo, thermoepheric
wind velocities along thc rnagnotic mridian can be
determined from ¡imultancouJ ob¡crvatÍona of thcsc
atot.nic oxygen airglor emiaaions at magnetically
conjugate points in the tropical ionorphore.
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