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THE INTERPRETATION OF THE SUN'S XUV RADIATION 

by C. W. ALLEN 
(University of London Observatory, United Kingdom.) 

R^SUM^. — On passe en revue nos connaissances sur Vionosphere terrestre et Vatmosphere solaire en relation avec les 
observations ricentes du rayonnement X et UV du SoleiL 

On ddduit aussi directement que possible des observations en XUV les principales caracteristiques de Vionos
phere et on les compare avec ce que Von sait de la formation des couches E et F. II semble que les coefficients de 
recombinaison ionosphiriques sont elev&s et decroissent rapidement avec Valtitude. On trouve aussi que les rayon-
nements des ions ilevis varie plus au cours du cycle solaire que celui des ions bos ; ceci entraine quelques difficult^ 
pour expliquer la Constance du rapport des frequences critiques des couches E a F. Les rayons X et UV semblent 
contribuer ensemble a la formation de la couche E. 

On a identifiA environ 250 raies d%Emission solaires X et UV provenant de 50 ions. Les mesures de flux four-
nisseni des informations sur le nombre des ions correspondents dans Vatmosphere solaire. Chaque emission provient 
d'une region de temperature definie comprise entre 20000 et 2000000 °K, ce qui permet de determiner (a) la quantity 
de matiere solaire dans chaque gamme de temperatures, (b) les abondances chimiques, (c) les differences d'etat 
physique entre Vatmosphere solaire normale, les centres actifs et les eruptions. 

Les progres de Vanalyse sont actuellement arrfo&s jusqu'a ce que le probleme des coefficients de recombinaison 
didectronique soit risolu. Une bonne distribution de la matiere en fonction de sa temperature devrait prochainement 
itre obtenue mais Vadaptation de ce Hsultat a des modeles de la chromosphere et de la couronne posera de nombreux 
problemes. 

ABSTRACT. — This paper reviews our understanding of (a) the earth's ionosphere, and (b) the solar atmosphere, in 
relation to the recent observations of solar XUV. 

The expected ionospheric characteristics are derived as directly as possible from the XUV observations and then 
compared with the well known E and F layer formation. Agreement does not come very naturally. There are 
indications of a high ionospheric recombination coefficient decreasing rather rapidly with height. It is found that 
radiations from the high ions have greater solar cycle variations than radiations from the low ions. This leads 
to some difficulty in explaining the constancy of the E to F critical frequency ratios. Both UV and X-rays appear 
to contribute to the E layer. 

There are about 250 identified XUV solar emission lines from about 50 ions. The flux measurements for 
each line gives information on the number of corresponding ions in the solar atmosphere. Each radiation comes 
from a region with a well specified temperature selected from the whole available range 20000° to 2000000 °K. This 
makes it possible to derive, (a) the amount of solar material in each temperature range, (b) the chemical abundances, 
and (c) the physical differences between normal solar atmosphere, centres of activity, and flares. The analysis 
is held up at the present moment until the problem of the dielectronic recombination coefficient is cleared. In due 
course a good distribution of matter with temperature should be available but the fitting of such results to chromos-
pheric and coronal models provides many problems. 

PewMe. — IIpocMOTpeHH Hanra 3naHHa o 3eMHofi HOHOc$epe H cojiHeraofi aTM0C$epe B CBH3H C neflaBHHMH 
HaGjuofleHHflMH X H UV CojiHija. 

BHBe#eHH, no BO3MOJKHOCTH caMHM npHMHM nyTeM, H3 Ha(5jno,a;eHfi B XUV rjiaBHHe xapaK-
TepHCTHKH HOHOC$epH H CpaBHeHBI C TeM, *1T0 HaM H3BeCTH0 00 0£>pa30BaHHH CJIOeB E H F . 

IIo-BHflHMOMy HOHOC$epHBie K09$$HH;HeHTH peKOMtfHHaiJHH BBICOKH H 6bICTpO y^HBaiOT C BHCOTOfi. 
Hafi#eHo TaKHce, ^TO H3JiyqeHHa BBICOKHX HOHOB H3MeHflK)Tca BO BpeMa cojiHe^noro ijHKJia (JojiBme 
qeM H3JiyqeHHe HH3KHX HOHOB ; 3TO BJie^eT HeKOTopBie 3aTpy,n;HeHHH, *ITO6BI 0615HCHHTB HOCTOHHCTBQ 
OTHomeHftH KpHTimecKHX qacTOT cjioeB E H F . 9TH Jiyra X H UV KaK 6y#To cnocoScTByiOT o6pa-
30BaHHH) CJIOfl E . 

EHJIH OTOHCfleCTBJieHBI OKOJIO 250 COJlHê IHHX 9MHCCHOHHBIX JIHHHfi X H U V npOHCXOfffl̂ HX 
OT 50 HOHOB. 9TH H3MepeHHa noTOKa aaiOT cBeaeHHH o racae cooTBeTCTByiomnx HOHOB B cojmeraofi 
aTM0C$epe. Kaacaaa BMHCCHH nponcxoflHT H3 oSjiacTH onpe^ejieHHofi TeMnepaTypn 3aKJiio*ieHHofi 
Meatfly 20.000 H 2.000.000 K°, *ITO no3BOJiaeT onpe#ejiHTB : a) KOJinqecTBo cojiHeraoro BemecTBa B 
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KaacflOM #Hana30He TeimepaTyp ; 6) xHMHqecKne O6HJIBLH ; c) pa3JiHqHH« $H3imecKoro cocroflFHfl 
Meatfly HopMajibHofi cojiHe^Hofi aTMOc$epofi, aKTHBHUMii n;eHTpaMH n BcnbimKaMii. 

IIpoABHaceHHe aHaJiH3a B Haaroamee BpeMa npnocTaHOBJieHO #o Tex nop, noKa npoCjieMa K03$-
$Hî HeHTOB AH3JieKTpoHHofi peKOM(>HHan;HH He 6yaeT pa3pemena. Xopomee pacnpe^ejieHne BenjecTBa 
B 3aBHCHM0CTH OT ero TeMnepaTypn AOJDKHO 6 H 6HTL nojiyqeHO B 6jiH3Kafimee BpeMa, HO npnMeHeHne 
3Toro pe3yjitTaTa K Mô ejiaM xpoMoc$epH H KOPOHH nocTaBHT MHoroqncjieHHHe 3ap;a<ra. 

The full text of this review has been published in Space Science Revieivs, Vol. 4. n° 1, Feb. 1965. 

Discussion 

C. PECKER-WIMEL. — The importance of the radia
tion field in the resonance lines of ions formed in the 
chromosphere cannot be underestimated a priori. The 
optical depth in the resonance line of C III formed in 
the same region of the solar atmosphere as the He I 
and He II lines is of the order of 103. 

C. W. ALLEN. — The large optical depths are well 
known but the analyses of POTTASCH and others show 
that the greater part of the scattered radiation will 
emerge from the emitting layer. In any case, because 
there are many lines with much smaller optical depths, 
there will be plenty of opportunity to check whether 
results are consistent or whether some further correc
tion is necessary. 

C. PECKER-WIMEL. — It is dangerous to treat the 
150 emission lines observed in the solar U. V. as coming 

always from a two-level atom. This is not the case 
mainly in the chromosphere where many lines of the 
same ion must be treated at the same time in a multi
level atom. F. H. VENABLES. — On the formation 
of the E- region, we, at SLOUGH, have observed 
44-60 A X-ray fluxes, using the N. R. L. solar radia
tion satellite. We have found a rather poor corre
lation with E-region electron densities, indicating 
that X-rays of these wavelengths are not of primary 
importance in the productionof E-region ionization. 

L. GOLDBERG. — The inclusion of dielectronic 
recombination will substantially increase the width of 
the emitting region, and this may require revision 
of the theory. It is interesting to recall that TOUSEY's 
observations seem to show that the width of 0 VI 
emission is about 50000 km. 
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