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LEITERS TO THE EDITOR 

ASTROPHYSICS 

Identification of Solar Coronal Emission 
Lines 

THE coronal emission lines are produced by highly 
ionized atoms undergoing forbidden transitions from 
metastable levels1 . In an attempt to identify further lines 
we have examined the level separation 3P 2- 3 P 1 in the 
excited four-electron configuration Is2 2s 2p. Fig. l shows 
the level structure near the ground-state. 
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The 3 P 2 state has no allowed downward transitions to 
the ground-state, and should give rise to emission lines 
through a magnetic dipole transition to 3 P" as indicated by 
the arrow. For A XV, K XVI and Ca XVII these lines 
fall in the visible or near visible region of the spectrum. 
The 8 P 1 and 1 P 1 levels de-excite predominantly by electric 
dipole transitions to tho ground-state and will not give 
rise to visible radiation for these elements. The 3 P 0 level 
de-excites by two-photon emission to the ground-state and 
cannot give an emission line in the visible. 

We have obtained the level separations for the iso
electronic sequence, as an expansion in Z, the nuclear 
charge, using the perturbation methods of Layzer2 • A fun 
account of the calculations for the configurations Is 2 , Is 2 

2s, Is 2 2p, and ls2 2s 2p, which include the first and second 
relativistic corrections to first-order perturbation theory, 
will be published soon. We have also included the radia
tive corrections, and have estimated the effect of 1P 1 on 
3 P 1 , in intermediate coupling. It is not practicable to 
calculate the second and higher orders of perturbation 
theory; butwo know their Z dependence, and have estim
ated their effect by obtaining tho best polynomial to fit 
the experimental data• for Z = 4-12. 

Th_e res_ults, for the observable region of the spectrum, 
are g1ven m Table I, together with already identified lines. 
~uo to the same elements in slightly lower stages of ioniza
twn. One would expect adjacent stages of ionization of 
the same element to have comparable populations. 

Table 1. THE CORONAL LINES 

Wave- Transition 
I 

T.P. 
length Spectrum predicted sec-1 

~ 
E.P. J.P. I 
(eV) (eV) : 

27,736± 14 Cl XIV 1s' 2s 2p 'P,-'P, ' 28 ---;w:s 647! 
5,926± 11 A XV 
4,608± 10 K XVI 
6,329± 8 Ca XVII 

4,412 A XIV 
6,777 K XIV 
5,4461 Ca XV 5,6941" 

. -

Is' 2s 2p 'P1 - 3P 1 
1s' 2s 2p 'P1 -'P, 
Is' 2s 2p 'P1 -'P, 

Observed 
Is' 2s' 2p 'P- 'Pi 
1s' 2s' 2p' 'P1 -3P2

1 

! 

ls2 2s2 2p2 _rap•_3pl 
I

3
P1-

3Po 
----

62 
127 
251 

108 
39 
74 
95 I 

---

28·5 745 
30·3 849 
32·1 960 

2·84 687 
3 717 
3 ' 
2·181' 820 

----~------

In fact only one of our predictions, A XV 'A 5926, has 
been observed• and this is a. very weak line. The absence 
of the other lines is probably to be explained by the high 
excitation potentials required. For the previously observod 
lines the excited level is in the ground-configuration, and 
may be radiatively excited, but our excited configuration 
could only be produced by electron impact and is less 
probable. Nevertheless, in view of the strength of the 
Ca XV lines in coronal condensations, one may hope to 
verify our Ca XVII prediction when more sensitive obser
vations become available. 
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A Theoretical Domain for Flare Stars in the 
H-R Diagram 

IT has been suggested several times1 that the flare 
activity observed in flash and U V Ccti stars is of a nature 
similar to that of solar flares. Tn this communication I 
shall adhere to this point of view, which, together with 
present ideas about tho Helmholtz-Kelvin phasfls of 
stellar evolution, will permit us to understand, in a simple 
manner, a number of observations regarding flares in 
stars. 

Flares in the Sun are a result of magnetic activity, and 
if we adopt Parker's• theory of the Sun's magnetic field, wo 
see that its activity comes from the interplay between the 
convective motions in the outer layers and the differential 
rotation. In a more general context, the importance of 
the convection zone has been stressed by Schatzman• in 
his theory on the surface activity in stars and their loss of 
angular momentum. Thus stars that are wholly convective 
(or nearly so) and that have rapid rotations (as is the case 
of premain sequence stars•) should show violent and very 
frequent flares (the shortor the period of rotation the more 
frequent the flares"). 

In the treatment of the premain sequence stars by 
Henyey, Lo Levier and Lovee5 , there was no room for n 
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