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Airgiow Calculations for Remote
Sensing of Density

I. lNTROt)~~CTlON

nlik.. I hi’ i,e’sr t onsi .i iii ~i of at ini*sph.’rte dt’nsity flt’at t lit ’ sur fas’s’ of t hi’ t ’art h . at n *osp he’rit’ dt’n-
SIt S in the t ht ’rinetspht ’re. is hig hl~ va riabl e . To foiwast th *s dt ’nsity ae~urat e ’ly. frt ’que’nt r,’alt nut ’

observat io ns art’ ENvessarY . just as atTurate~ we~ethe ’r b r eas t s  require ’ obse’r~ at ions ,It world-with .

we~t he’r eonditions l’ore’easts of the’rmosp he’r ie - de ’issi ty at’*’ requirt ’el 1w tl~e’ .\ir %~t’itt he’r St’rvict ’ l’ht’~
are’ needed liv I ho-H ’ responsible . feir the ’  1 rat -k ing and etIn t  rol of low alt it tide , e’art 1* orbiting satt ’llit c’s.

I ‘re ’s, ’lit 1% t he -H’ predict totis art’ made’ frtint at tnetsphe ’ric mocle’ls tha t  de’strils ’ th e ’ response’ of I he

at niititp ht’re’ t e ’ phe’noi ue’na “ci, h it’. cliatige s in I he’ solaE tilt ras iole ’t 1lu~ and gt’oinagne’t ii ’ l it IS ItS

~% hilt ’ i h,’’.t’ l1I , I t Ie’ l— . III ’”&lII’t ’ t lit’ lit’ha~ b r  ,it t he’ at IaIorqlht ’re’ I t ’a i IIIt)ItIi ~ ss i’ll unde’r qu i e t ,-,‘ndit ions .

I he~ ca~ i i,It ele se’r i llt’ th e ’ bt ’ha’, lilt I ol 511,11 1 t ~ it1S de’part tire’s (iI’iII I he ’ as- i.E ags’ w i t h  the ’ tet ’t ’t l t t l t ’% I c ’

quiree l t , ‘I sat t ’lli t t’ e ’1311I ’lIlt ’lI5 predic t HIii -

III impr t ls  e this  sit uti t  ion , S ‘e \l St S Is piteit i t i ug to  I t i spt’t ’ial iomisp he ’rtc ’ ,l, ’II ‘.I( S SI ’IISI ’I em t he’

west her rea t el li t  c’s wh i t -h are pa rt cit 1 he’ I )ete’u ’ .e ~cli’t esitoletgic ’al Stit e ’llit c l’ntg i tc t t t  I \ 151’) l ’hts se’ti

‘.e’r , ete ’sign at eel t he 551) , I being de’~ e’teipt ’tl lit the ’ \ e ’I- IIS~ IIi, ’ I’ (‘o rpot -ti t t eli l Itt t il l itt t e’i*tpt 1,3 lie’S t’bop

the’ t ’apabilit V t O dt’t e’t flh i i*t ’ S I’ll i c i e l  ,it’ ll’Ili Ill - Ill iii’s I ,‘IIIIII , i %  liii sil l IIS i t  ,‘ ,~iu, ’ t lit’ limIt u t  it ’ll III c I I I I

t - ,’nt te inie l de’t lsit measuring ‘it ‘it t ills (but t ettli nte’as lirt ’ t Ia’ 111 11 It  of t I le ’  iii melsp ht’re’ d udS Iii 1* reg ion

throug h w hich the ‘.e’II” Ol S pu ss - -

I Ht ’ceive’et (or public ’ict itlil .1 May I

l lie ’kman , I) . H . t i  977) Flic ’ fl, ’ui i eilc ’ I ),‘usu t  Si’ti~c’t , \et1 15(lu i , i’ t tt ’p t i ri \o Tt 511 0077 ~~i~~ ) I - ~~I’lII

~eP~ ’s’ (‘oTpelrat it*ts , I I  Se gundo . ( ‘ .-\ 9()~ 1’

-
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‘Flit. dete .runit~it ioiu of vert k’al d~’ru ~it v profile’s t radit ionuillt has beets elit ist ’ w i t h  rockets btie’a ust,,

unlIke , satellites , the i r tr aj es’tor~’ is vertie ’~ l throug h t he atmosp here A sate llite ’ sy st e ’iu . Iiowe ’ve’r , has

the advantage of collec’ting synoptic data for long periods of time ,

To sound density i-emote’ly. the SSL) tnakc’s use’ of the ’ re lationship be,twe’etn at m ospheric detnsity

and the rate of production of certain optical emissions, ‘l’hc’ instrument itself is an ultraviolet spew-
trometer which se-ans the ’ atmosp here. above’ the earth at altitudes freest $0 to 2Sf) km. Two ultraviolet

airg low t’mis. -io ns are ust.d: the 337 1 t nitrogen band and t-ht. 1356 A atomic oxygen doublet. liuth
are, excited doting the clay ls~ phot oe.leic’t reins , which art’ the.uuse’Ive ’s preieluce’d by photcuioniLat ion cut

the amb ient atmosp here. by the extrem e u lt ravioleit tK I. iv )  rael iat ion front t he’ sun ‘l’he’ e’missieun thus

produced radiates in all elirt ’e’tions and nsa be’ obse’rve’d liv t he’ spe lctresluciter esU the ’ satellite’.

‘Fhe~ problem of t’sle’ulstiisg the radiant inte ’nsit  at the ’ s~ te ’llite ’ froni the ’ volume emission rate ’ in

the atmosphere is r el lat ive ’ly s t raightforward for these e’tnisstons because’ scutttt ’ring nisv be’ ne’gle’ct ed.

‘I’he’ only radiative transfer complication which is significant is absorption of the’ 1356 A e’nsission by

~~ along the ray path.

‘Flit’ following procedure has be,e’n dt’velope.d by ~ e’rospaee’ to infer atmosp heric density front the

airg low intensities:
1) a reasonable density Profile is e’hesst’n using the ’ present feirew-ast method s.

airglow profiles for be ith the 337 1 1 and the ’ 1356 1 emissions art’ calculat ed using the’ assum

esi density profile’,

3) ‘l’he diff erence betwewn the cale’ula t eel ai rglow profi le’s and the ’ obse’rved airglesw profile ’s is usest

to modify the density profiles .

These steps are repeated until there ’ is subst antial agre”e’ment be’twe.e’n I he’ ciek’ului t e’d anti observ-
ed sirglow profiles At this point the ’ density profile is sssumeid itt be’ e’orre’c’t .

In this report we give the results of dettaileid comuput atieuns of airg low radiant intensity.  The’
resul ts are compared with profiles which art ’ predicted using the more gene’rie l representation presently

planned for use by the Air Weather Service .

2. (‘ALCULATION OF VOLUME EMISSION RATES

The rates for excitation to the upper states of the ’ emitting specie’s we’u-e’ calculated by evaluating

the expression

qexizl 593 1 IO7 nix) 5 dE QIE) 4nF fz .E) ‘, E. (1)

Here q 11z) is the ’ excitation rate ’ at altitude z; n ix) itt the nutuber density of nitrogen or ateumic ox-

ygen as appropriate: Q~E) is the exciration cnsss section; K is the electron energy in e’V , and FIs K) is

the electron flux in cm-2 ter l sec-1 e V 1 .
(‘alculated values for the electron flux as a function of energy at several altitudes wet ’s. pros’ideid8
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by Jasp erse2 , Jasper se computed these fluxes from coupled non’line,*r equations , derived using the
Roltzrnann-Plicnc’k method and the local approximation, lie also calculated the’ fluxes by using the
much simpler continuous slowing-down approximation All the computations were’ made for the condi-
tions that existed during the rece,nt experitue.nt where, the solar spectral flux was measured by a
rocket-borne spectrometer simultaneously with the electron concentration by a ground b~used
iono.onde3. The solar spectral flux at the top of the ionosphere was that given by Lieroux, the 10, 7
cm solar flux was 120 x 10-22 W rn --2 l i z - t . the aol~r zenith angle’ was 2 7g . the local time was 1304 ,
and the Jacchia 4 neutral particle exospheric temperature ’ watt 992 “K. All tither model ionospheric
parameters are given in Jimapterset, The fluxes for the energy range important for airglow production
are ahown for three altitudes in Figure I.
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Figure 1 Normatizeid Electron Distributi on Funct ion vs Kesergy (or 130, I 70 . and ‘21ff  1cm.
Solid curves are’ calculated functions , dsshed curves are’ curve-fi t t ed neurnutli ,,e.d Mit iewe ’llian functions,
and dest-dashed curses are normalizesi e’elflt inuclus slowing-down a~’~sresx ii uat mems . Solar ze’nit h angle’ was
‘2 7 ’  (Re’(erence ‘2)

‘2. Ja sper tee. J R .  11977 1 Electron distr ihutiem functions ~nei ion t’One’t~ilI ral loui s un (lit ’ earl h i t  lower
ionosphe re from Boltzmann-Fokker-Planck t heory. Planet Space S d .  743

3. Ile’roux , 1., Cohen, M .,  anti Higgins, J .F - ( 1974) Electron ele’nieitit ’s between 11(5 anti 300 km
derived from Et ’V fluxes of August ‘23, 1972, J . ( ‘e t.ophyte. Re’s. 79 , ~.2 ;t7

4. J acchia, I..( . 1197 1) ItevItiesl Static’ Models of the ‘rherrnessp ht~~ and K~ eeipheere ’ Wi th  Fmnp iri e’sl
Te~ perature ProfiIess , Spec’. Report . 332. Smut hsonTin Astrophys ~~~~~ . ~‘iembrieigs’, M A .
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The detailed calculations show sharp structure in the electron spectra front 20 to 30 c’V due to the’
photoionization of 0 and N 2 by the solar KU ~’ He ll line at 40,8 e’V- These features have been
observed experimentally from a satellite by Doering. ci. al 5 and front a rocket by McMahon and
Herouz6 The use of the continuous slowing-down approximation gives the as-etrage shape’ of the flux
but does not give the detailed structure . The apparent cross section , Q(E), for electron impact excite-
I on of the 0-0 band of the N2 second positive system was taken front the experimental work of
Jobe , et. al, ’ and is shown in Figure 2. The cross section is sharp ly peaked at 15 e’V The use of the

1 1 0

ISO

It

so

1 0

I

~LJ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Figu re 2 . ippar eat Cross Section (or E lec t ron-imp act L’st’j tation u t  the 0-0 Band of the Second
Positive System of N I Reference 7

5 Doerin g, J.P., Peterson . W.K.. Bostrom , C.O.. and Armstrong. J,C. ( 1975) Measurement of low-
energy electrons in the day airglow and day side auroral zone from Atnsosp lwric Exp lorer C,
J. Osophys. Re’s. 80. 3934.

6. McMahon , W.J., and Herou x, L. IJanuary 13 . 1977) Rocket Measurement of the Energy Distribu
~~n and Flux of I hermosplseric Photoelectrons, AF G L-TR -77-00l3 , Air For ce Ceophysics
Laboratory. Hanscom APR , MA 01731.

7. Job,. J O . , Sharpton , P A., and St. John . H .M. 11967) Apparent cr-ass sections of N2 for electron
excitation of the second positive system, J. Opt. Soc. Am.. 57 , 106

10
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apparent cr l iss section to the upper Sta t s’ cii the ’ Ci- t )  band allows us Lii ignore’ cascadi ng . The’ cross
s e c t  iou for the ’ excitation of the ateInsic oxvgs’n doublet at 1356 ‘t was take ’n front the ’ experimental
work of Sto ne’ anti Zipf 8 and i s  shown in Figure ’ 3 I )t ’activation of the ~‘S state liv processes ot her
than the e ’IiI i~ sI ,u II  of 1 156 ‘~ photons is unlike ly, so t he emission rate will effectively be equal to tht’

e’xcitat~on rate.

z t ~ -~~~~~~~ -

os~ -

l’
~
.

‘4- -~

Figure 3. Cross section for Electron-impact Excitation of the ~~~ State in Atomic Oxygen.
iReference 8)

Because the emission rates J z )  equal the excitation rates qe’x(z) for both of these transitions , the
solution of Eq I l l  gives the emission rates directly This equation was solve’d at 16 altitudes between
975 km and 350 km using both the exact calculation of electron fluxes and the continuous slowing-

down approximations The ’ results are’ shown in Figures 4 and 5. Interpolation between points was

8. Stone, EJ . .  and Zip f , F.(’ . 11974) Electron-impact excitation of the 3~~’ anti 5~~” states of atomic
oxygen , J Chem Phys. 60, 4237 .
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Figure 4 Enti ssion Rates for the ’ ~~~
- S Band of the’ Se’eund Positive ’ S stem at 3 3 7 1  t,

l’he’ solid curve ’ use’s electron fluxes using th e ’ de’tailt ’d calculation ot Jue sper se’. the ’ dot -dash curve ’ use’s
the ’ results  III the’ continuous slowung eiown iippr csxinsat iein . and the dotted curse use’s the ’ proc ed ures
d eveloped liv Stu’wiurt

computes) using a natural  cubi c splint ’ funct ion 9 - l’hc’se’ emission rate’s are’ compare’cl wi th  c’alculiet Ions

using pm~~’t~tures des’elo~ssi liv Ste ’wart 10 anti prograinunesi for use’ t oe tH~hal Wes t her Central  L I

Ste ’wiert u sed the calculations I’t Dalgar no •‘~ 51i to re’pre’sent the ’ photcse’le’t’t rcon e’xci t ii t iesn e’ffic ienci e’s

as simp le’ function s of an effe~’t ive to t a l  slant -column d, ’iusit -\ small e’orrt ’ction ls’ing made for t he’
lex’icl elect ron to neutra l de’n sits r5tio

I ‘ si ng th is procedu re, the olu ine i ’111I55I , ’II r a t e’ IS given ssntp lv los

lIll’ 1 g11 1il o i n il z t , ‘21

~ here’ g1 I .  ~ phot cw’iec) ron i uul( ’Oiu ’t t’Xt ’it at ion e .lt ieR ’n& s I ~ t h1’ bran ching rat  uo . and n it ,  is again

hu’ appr eipri ate local number i tu ’n st t  l’he’ it 1 s uses) in this cielt’ulat ion are freons the ’ same’ J ae’e’hiie

meslel 5c those’ used earlier . \ sIne ’ of 1) ‘2 seas u sed f~r 0 3 5 71 and 1 (1 t,n 0 1  ,5 ’6

r”e lilt ’ I N F 11967 1 Splint ’ hmnct ions . inte rpolation, and numerical quadrature ’. in Mat he’ntat ic ’ie l
\h’thtiti ’t (or Digital Computers ‘e% Ile ’~ 

-

l i t  Stewa rt ,  - ‘ I t I t I 7 tSl  l’hotoion i ,at ion cot’t I icl e’nt s sue) phot s’le’et run impact e’xe’itat ion e~t I ic ’Ie ’m’I ,’s ill

the elayt inse’ ionosphere’, .1 . ( e5~~~~s Re’s. 75 , 6333
i i  t)a lgarno, -\ . \)c-Flrov . ~et 11 ienel Ste’wart , - -\ I i196(5t Electron impae’t ex citat io n of t he’ olin glow -

1 ‘t,t i t io~ Sti ‘26 7 5,1
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Figure’ 5 . Emission Rate’s I”rei m t he’ 5~~” S tate ’  I I I  I )  at . I t .,6 A.
‘The’ seillel curve ’ use’s e’le”ctrcm fluxes easing t he. alu ’t aile ’ci c’aelc ulnti on cit .lnspc’rse ’; th u. dot-dash curve ’ use’s
f- he re’seults of the ’ cemtinuous slowing-down teppr uixin satie m . suet the deities) curve’ else’s the’ procedure’s
developed by Stewart

In the region when ’ th e’ e’ffe’t ’ts of the’rmal eele’c’t rems can Is’ neglect-ed . gij (z) is give’n by

gjj lz) I I~~, ‘f ll~ ) N ( rJ / 10 17) I H2 (N (, .) / l 0I7 lI1, (3)

where ’ the ’ H ’ s and (I cure’ give ’n for the’ l)ar lic~eIhui r transition cit inte ’re’st . ~~(,.) is the ’ e’ffu.’ctive’ tcital slant. -

column density e f  the neutral gases in the’ solar dire’ct icm as gi ven lit -

N Ix) 0$ N~~(z) I N02(z) + N N 2( z), (4 )

where th e’ Ni ’s are’ the ’ column density in thu ’ solar direction , At higher altitude ’s where ’ t he’ effects cit

thermal electrons can no longer be’ neglected . Stewart. gives a correction to gjj (x) it s

gij (z) gij(N(7,) , r(z)) -‘ f ij (r (z)) g~j ( N(7), 0). (S I

h ere’ r(z) is the electron /neutral ratio given by

r ix) = n,(z) ( ~ n~(i,), 113)
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The correction factor fir) is given liv f exp I C ( I x 102 r izO Yl . Again. (‘ and ar e’ sciltii’ti’d (or

the ’ particular states . Values (or the’ H’s, / 1’s, (“s and a air,’ sheiwn in Table I The’ N 1’s wer e ’ d e lh I-

putesi using the same’ Jacchiae ntode’l atmosp hc’rc’ as used above’.

Table’ I. Fit Parameters for Excitation Etficiencies (Stewart, 1970)
— 

N 2 0
C 2°u 13 2p 1S— 3 s  5~

B0 2 $  x io7 7.0 x 107
Il l 2.3 x IO~ 2 9  a 107
B2 4.8 a 106 3.2 a 107

2 3  2. 1
C 0,70 1.30

0.9 0.7

The values for the ’ electron density as used in Eq. (6) were determined by a thre’e’dinie’nsional

ionospheric model described by Rush and Miller l2 using the ’ ITS coefficients developed by Jones ,‘t I I

S L I I I I I  I I I I I I I I I I  I I I I I I
b - I  ,51 O~~I,o,, 1000111i t O

‘-‘I

Figure. 6, t’oilculatc’d tend Obse’re’t’d Elect ro n l)t ’nsity Pr~(ile’s. The ’ dot t ed h u e ’  is the ’ profile’ caelc’ulate’d
using the Rush-Mill er model ; t lte’ dash ed line that given liv ,Iauepc’rse; and t he’ solid line ’ th a t
mt’aoeure’d by ian ioncisonde’.

12 Rush , C M . , and Miller , 1). (1973) A Thres’-I)itnc ’nueiona el lcmctsj~ eric Mcx1e’l LI sinLObserved
Ionosp heric l’uir ante ter s. A PCI) I , ‘l’l) -7 3 t)567. Air For~~l~um~Lridge. T~e’sc’sre’h Isawuratei ries ,
Ihunsconi AFB. ~TATl73I .
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al. 13 , The electron density profile obtained by this niodel is shown in Figure 6, It is compared with

the profile which was calculat ed by Jaspcirse as well as with the prof ile which was measured by an

ionosondet at the White Sandue Missile Ra nge at the time of the rocket flight.

3. LIMB VIK W COLUMN KM IS. SI ON

The intensity as observed at the sate llite is calculated by int egrating along the ray path defined

by its grazing tangent height, h. The geometry is shown in Figure,. 7.

105. SI~~

PC. III.
M’~ ~~~~~~~~~~~~~

~~ y 0500 —~~~~~~~~ ~~- 

-

— UNSP *.N~~~~IS

Figure 7. Limb~vlewing Geometry

To perforn s the integration , the atmosp heret is divid ed into spherical shells of thickn ess Az km

where a is the altitude , This divides the ray path into intervals of Ax km given by

Am = + Is + nAi l2 - (R~ + hI 2 - 1 Axn,l. 17)

where R, is th, earth’s radius, taken to be 6400 km; Ax0 — 0.

The contribution of the ’ emission in each increment is taken to be’ the ’ average value of the

volume emission within the increment multiplied by its length, Ax, Considering the double pass

13. June’s. W i).. Graham, R I’ .. and) t~ ftin , M. and M. (1969) Advances in Ionospheric ’ Mapping by
Numerical Methods, ESSA Technical Report FRI . 107-ITS 76. Institute for Telecommunication
Scien~~~. l3~ukier . CO.
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through the atmosp here , but neglecting absorption along the ’ ray path give’s

800-h
AZ

J ( h+n- l )  + J I h + nIR(h) 0.2 -— - - 
‘2 

Ax(h )~ . (8)
n —i

where RI h) is the ’ column emission in ray leighue II  R is an app arent e’ntessuon rate cit I a 106 photons
cm2 (column) sec 1)14 . The column emission Iro ni nitrog en aei 1,17 1 t sit c’akulate’d using Eq. 13 is

shown in Figure 8.

IOU

210

_.,______ L __.._L__L..4_J_L LU_ _ . . L .  .L ..L ..L 1 .1AU_ L_. _...L~~I. .5 0 I I I I - ___L .~L - ..L.. .L L J L
t02 103 ue 104

- 
-

Figure 8. Column Emission Rates for the 0-0 Band of the Second Positive ’ Svs(c’nt of N 2 as Observed
at the satellite. The solid curve uses electron fluxes using the detailed calculation of J asperse ; th e
dot-dash curve uses the results of the continuous slowing.down approximation , and the dott ed curve
uses the procedures developed by Stewar t.

At 1356 A. the absorption by molecular oxygen will be significant at the lower altitudes. To
determine the column emission including the effects of absorption , the ray path was divided into two
parts: the near aide and the far side; the near side is between the satellite and the tangent point and

14. Chamberlain , ,I .W. (19131) Phy sics of the Aurora and Airg low . Academic Press, New York.
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the ’ far side’ is on the ’ far side’ of the tangent point. ‘rhu’ near side column emissicin is givc’us by

800’h

R ns (h) = ~~~ 

A Z  
J (h +n  1) + J (h+ n) AX(h ) n CX~ -oN (h I~ . (9)

Here 11 is the absorption cross•section for oxygen at 1356 A , and -N I h ) is the total number of oxygen

molecules between the emitting region and the satellite. The value ’ of o is taken as 8.5 a 10 1$ cm 2

as given by Blake . et. a l. 15.

The number of molecules between th e, emitting region and the satellite ’ is given by

= io~ [ n (h+n - l~ ~ nLh + at) Axth )n 
+ 

~~~~ n (h +m- l ) +  n (h +m) Ax(hl ~~] 
(1 0)

nt= n+  I

The first term represents molecule’s within the’ emitting region; the second term , ntolecules betw een

the emitting region and the satellite ’. Althoug h it I: - used as both ii running integer and as a symbol

for the oxygen number density, its use should be clear (roust the context.

The’ contribution (ruin the far side’ is also given by Eq. 9. but in this case N I h )  is given by

m = n + i
N (h) n = 105[n~h+n -l) + n(h+n) AX(h~n + ~~~ n (h + n t - I 

2 
A x h nt +

rn -f l

$00-li -n lh+j )  + n ( h + j + 1)  
~ x (hlj ] .  (11 )

j= 1

The’ first term is the contribution of the ’ molecules within the emitting region ; t he’ second term is the

contribution of molecule ’s between the ensitting region and the tangent point, and the third term is

the ’ contribution of molecules between the tangent point and the satellite.

The total column emission is the sum of the near-side and far-sid e contributions. The total col-

umn emission from atontic oxygen at 1356 A is shown in Figure 9. The’ effect of neglecting molecular

oxygen absorption is shown for consparison.

15. Blake . A.J. ,  Carver . .1.11. and Ilueddad . (3. N. (1966) Photo-absorption cross-section s of molecular
oxy gen between 1250 A and 2350 A, ,i. 4uant. Spe’ctrosc. Itadint. Transfe’r. 451.
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Figure 9. Apparent Column Emission Rates Front the 5~~” State’ of Oxygen at 1356 A as Observed at
the ’ satil lite. ‘l’he’ solid curve uses electron fluxes using t he’ detailed e’alculatic ,n cit Jaspe’rse ; the ’ dctt-
dash curve uses the re’suks of the continuous icleuwing.dawn appr oxirnat/cm. and the dot ted curie ’ ow’s
the ’ proe’e.du res developed by Stewart. ‘l’iw heavie’r line’s include the i’ite’e’ts cit 02 uibsorpt iein.

4. 1)ISCUSSION

Vol ume emission profile ’s for the ’ :t37 I A nit rogeln band ten d the ’ 1356 -‘c atomic oxygen emission

have ’ been calculated using Jaspe’rse’ cornputatient s of c’nergy-dc’pe’utde’nt pheitcie ’let ’tron flume’s anti cx .

perint ental ete ’te ’rminat iout ,e cit the’ e’xcitat ion c ross se’e,’t ions. ‘l’ht’ re’stult s are’ &‘ontpiire’eI wi th  pre file’s Pro-
duced by the ’ general representation ete’velopee) by Ste’wart. ‘l’he same’ model f c r  the’ ne’utral at-

nsosphe’re has been used in all cit the calculations.

Cei nsparisons of the’ 3;t7 I -‘c profiles show ge’ne’rallv gcxxl agre’e’ment bet wren the’ t hre~’ curve’s
( Figure 4) , although the’ use’ of ,luuspc’rsc ’ flux data rcosult s in curve’s whi ch gi ves thi ’ anaxi unu n s in t hu’
emission about 20 km above that of St.c’wart . In addition , the ’ use’ ot the Jasperse’ flux results in a
clearly defined K.region enhancement. ‘l’hc’ e’nhance’ntent is less cle’arly de’fined whc’n the e’ontmUous-

slowing-down approximation is used . Even though the E’regic~n e’nhance ’itte’nt is quite ’ pronounced in

the ’ volume emission profile , it is barely observable in the corre’sponding linib ~‘ie’w profile , indicati ng

the degree of difficulty in inferring accurate’ volume e’ntissiein profi le~s from limb view pr etfile’s , e’s~~x’ia1-

ly for alt itudes below the altitude ’ of maximum intensity.

11) , -
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Comparison of the 1356 A profiles shows a larg e discrepancy due to th e~ difference in the value

which was used for the cross-section. The Stewart model was de’ve’lcpeid before an experimt ’nt,iel deter-

mination of this cross-section was available. As a result , a cross-section with a magnitude and shape

similar to the 1 l~ — 2 3~ transition in helium was used , It is reicomnsended that the values of the

volume emission rate which are evaluated on the basis of the Stewart model be increased by a factor

of three to bring them into agreement with the detailed calculation made’ here . The’ difference in the

altitude of the peak emission , similar to that found for the 3371 A band, remains unexplained.

The effect of 02 absorption on the 1356 A column emission as viewed from the satellite is

shown in Figure 9. The 02 absorption becomes especially important below a tangent height of 175

km . with the reduction in intensity reaching a ntaxintun t near 130 km. The absorption of the 1356 A
emission by 02 results in a coupling of t h e ’  effect of the’ 0 and 02 densities on the observed column

emission. ‘l’his makes it impossible tci unambiguously infer both the 0 and (
~2 densities from this

emission profile alone.

An experiment to measure the solar EUV flux , the photoelectron flux , the 3371 A airg low profile ’
and total density profiles by means of two rockets flown simultaneously is being planned . These data

will be compared with the ’ results of calculations made for the conditions that exist during the time ’
of the flight.
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