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Thias repsrt concemns the work accompiished under gontract
Honr (G) -~ 0CO1 -~ 60. The preliminar; piase of our investigatio:,
published in "Notes et informations d= 1'Observatoire de Paris®,
fascicule 1, no.l, is resumed irn part I of this repori. The rest
of our woxk, which is to be published shortly in the same review,

is describad in detail in part II.

I Identificntions and wavelengths ()
The preliminary phase of our investigation included
essentiaily two points:

1. the identification of lines ovbserved as a function
of tine in the spectra

2. the accurate determination of their wavelengths &y
means of the comparison spectra

The results of this work, tabulatec in a previous publicatiom,
indicate qualitetively the evoluticn of each line, as a funetion
of wavelength, with the time. These neasurements reveal also the
existence of certair spectral particularities, such as the juxta-
position of two sharp Ce II and ¥ lines, which zuens to indicate
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the prescnce of lines originating in the interstsllar medium as well as

in %he cloud surrounding the siar.

(1) This vork has been zccomplished under the dizection of
J«C¢ Pecker and S.2. Pottasch by J. Rountres-lesh and R. Folkart
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, II Early Salmer lines: dotailed photometry

We have proceeded to a nore detmiled analysis of the spectra
in order to examine the charactaristics of certain lines as a function
of tims. This study has necessitated a considerable amount of weluc-
‘tion work, which we lave accooplished in two phases, as described delow,

4 Reduction of the spectra to the form intensity vs. wavelength

The plates, as well as the corresponding calibration ézta,
have been converted by means of the microphotometer so as to give
a geometrical representation of the relative brightress of any
given part of the spectrum. Corresponding to each spectrun we
have thus a series of seasitivity curves, each of which gives the
reaction of the plate over & range of approximately 100 A, I
order to reduce each spectrum to a physically meeningful form (in-
tensity plotted ageinst wevelength) we must first establish, for
each wavelength region, a calibration curve relsting the geometrical
deviation frca a predetormined zero to the pnysical intensity ang,
secondly, analyse each such wavelenght region of the spectrun in
terms of the celibration curve thus obtained,

1. Reduction of ithe calidration curves for each spectrum

%’ These curves, such as they axe recorded directly fram the
3 vlates, give only the zero of the geometrical displaccment. 411
4 other properties—maximum displacement, zero of the intensitye
mst be deduced from the fiducisl mark, as inficeted bdbelow,

1 where D = c€ , c being a constant charactaristic of the plate.
<
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The maximum displacenent,A s is, by definition, that corres-

ponding to the zero intensity (maximm darimess); and the

relative intensityOoll, determined only to a multiplicativs
toat, is measured directly by the horizoatal displacements
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to the left of the ovigin., I caleulating, for a sexies cf
intensity values, the corresponding vertical dispiacement as
a fusction of the mavimum deviation, A , we obtain the form
nost suitable {or our nurposes: a curve vhich gives, for each
region of 1( f;, the logarithm of the relative imtensity oI
corresponding to a relative disnlacement § .

2. ZReduction of the srecira

The spectra are oovtained from the microphotomefer as a
series of purely gz2ometrical ordinates plotted against
wavelengih., 1t is therefore recessary to convert these ox-
¢irates into intensity velues by means of the calibratio:
curves correzponding, for a given spectrum, to the wavelength
region in guestion. [or this purpose, we must recuce each
ordinate tc a gercentage of the ciharactaristic deviation O
contained vetween a maximum level indicated at the top of each
recording and the zero level traced at the beginning and at the
end of the spectrum. GCenerally speaking, this zero level
remains constant, so that the quantityd is invariani over the
entire specetrum. “or the cases wasre inhe zero fluctuates. we
have approximated it by a linear interpolation btetween its two
exireme valuves, in such a war that the quantity AA is a linear
function of the wavelength. 7In such cases, therefore, cach
ordinate measured shotld se refered to 2 #ifferent value ofd ;
however, in order to simslify as much as possible a computation
which is already extremelr cumbersome (some of these specira
have necessitated the measuremeni and the computation ¢f more
than 8 points) we have introduced the approximation A =
constant over a series of small intervals cdetermined, in
consicderation of the gerc level, so as to iniroduce an crrowr

cf at most 5 & in *he valves of the quantity S.

daving thus obtained the nercentage displacements for
each ceatimeter of the recorded spectrum, we have only to
compare them with *he calibration curves corresponding to tiae
wavelenzths ot which they are measured. “fe thus have a series
of valuesql I corresuundin;, to a series of wavelengihs A .
3ince the charactaristics of the plates varie with the wave-
length, we have ha? to smooth the intemsity values corxresponding
to the wavelenzhts situsted at he junction of twe calibration
ctrves. This smoothing has been effectvated by measuring,
for a given wavelengtn., the intensity given by each of the
calibraticn curves wh' ‘n overlap there, ané by caleulati.ng
the resultaat intensity as a weishted average of the two
values thus oblained,
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5. Determination of selccted line profiles

Having rsduced the spectra to the form intensity vs vave-
length, we have procceded to the analysis of individual line
profiles, which we have determined as a fuaction, in wavelength,
of the line intensity 1elai~d to the continuunm intensity. Since
we have no a priori criteriwa for es{ablishing the continuum,
our choice of a continuum is somewhat arbitrary and consists
essentially in a geometrical enveloppe fitted to the spectrum
in such a vway as to coincide with it at the extremities of
each line, As we are interested here in extremely fine details,
we have calculeted additional points in each line at intervals
muck szaller than 4 3. he profile of any given line is then directly
ohtataarde as the -atio, in function of the waveiength, of the
liae and continuum intensities (it is evident that the multip-
licative constant associated with these intonsities, being the
same for both of them, drope out, leeving us with a direct
reasure of the intensity ratio I /I , Which =2, ty ZJefinition,
at the extrecmities of the line). YWe have included in this
report the seguence of profiles obtained for HE, one of the lines
studied in detail, Other such sequences will aprear ia the
rrinted form of this report to be published shortly ia ":rotes ct
informatio.c ée 1!'Cbservatoire de Paris". Ve remark that the
valnes of the i+~ “ntensity which lie in the non-linear
regions of the calibration curves being somewhat less reliable
than the others, we have indicated by a dotted iine the sections
of each profile corresponding to suci line intensities,

Since the series of profiles obtained for any given line
cxtends over several éays, we have thus the possibility of
studying in cdetail the svolution of these lines with the tize,
We expect to go into this question morc deeply, but for ihe
moment we linit our remarks to pointing out that the profiles
of tac lines hitherto studéied zanifest a sharp increase towards
July 18.

W~ have also zaloulated for cach cdate the equivalent width
of the lines; dcfined as the width of a strip whose height, in
units I./I , is wity, and whosc arca equals that of the line
profiles ° The results of this calculation, for four of the
lines which we have studicd, are resumed in table I,

4t present, we are in the rrocess of extending our inves-
tigation to the rcst of the broad cuission lines as well as to
sonc of the absorption lines.
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