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ON THE CHANGE OF WAVE-LENGTH OF THE IRON LINES IN PASSING
FROM THE CENTRE OF THE SUN’S DISC TO THE LIMB,

By J. EVERSHED, F.R.S., AND T. ROYDS, D.Sc.

Following on our researches on the displacements of the solar iron lines at the centre of the sun’s disc and
at the limb, we now give the results of measures of the change of wave-length of some selected lines in passing
from the centre of the disc to the limb.

It has been shown in Kodaikanal Observatory Bulletin No. XXXIX that if we select certain lines of iron
which in the arc spectrum are not subject to the density shift near the negative pole, and compare them with
the same lines at the centre of the sun’s dise, a total of 45 lines gives an average displacement of -+ 0-0094A,
whilst near the limb the displacement of the same lines is + 0-0150A, showing a difference of shift, or
increase of wave-length, in passing from the centre to a point about one-thirtieth of the radius inside the limb
of 0-0056A. The question whether this increase occurs gradually or suddenly as the limb is approached is a
crucial one with regard to the hypothesis which ascribes the limb shift to a difference of pressure between the
effective regions of absorption at the centre and at the limb ; and the form of the curve representing the change
of wave-length between centre and limb should also throw light on the question whether the redward shift at
the centre of the disc is due to a downward movement radial to the sun.

In many individual cases the difference of wave-length between centre and limb is much greater than that
indicated above, and in others it is less. In the case of the lines at 6301:718 and 6302709, which were used
by Dunér and Halm in their measures of the solar rotation, the difference exceeds 0-01A. TUnfortunately these
lines are amongst those which are displaced near the negative pole in the arc, and we cannot state precisely
what their displacement is at the centre of the disc. However, for the purpose of this investigation, we have
used these lines, and the line at 6280-833, as they are most conveniently situated with regard to the telluric
oxygen lines of the a group, which form standards of reference from which the change of wave-length in the
iron lines may be readily determined in spectra extending across the sun’s disc. In addition to these lines in
the red, it seemed desirable also to measure some lines in the ultra-violet, which probably represent a much
higher level in the solar atmosphere, and for which the limb— centre shift is much smaller. As there are no
telluric lines in this region, it was necessary to impress upon the plates emission lines from an arc spectrum to
form standards of reference.

The method is to project a small solar image on the slit of the spectrograph, centring it precisely so that
the wide spectrum obtained represents a diameter of the sun. An exposure is then made, sufficient to give a
strong image of the spectrum of the more feeble light from the limbs ; and in order to reduce and graduate
the exposure for the central parts of the image a small strip of metal is held in front of the slit and moved up
and down by hand during the exposure. With this simple device only a small amount of practice was needed
to obtain sufficiently uniform density in the photograph.
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