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Introeuotion

This report conceirns the work accomp-ished under contract
4onr (G) - 0001 - 60. The preliminar phase of otr investigation,
published in *"otes et informations d2 l'Obsermtoixe da Paris",
fascicule 1., no.l, is xesumed in wr I of •this report. 15he rest

of our w hich is to be published shortly in the so revicw,
is described -n detail iLn part II.

I Identifications and wavelengths (i)

The pxi!iminary phase of our investigation included
essentiall~y t-,o points:

1. the identification of lines observed as a fxnction
of ti'e in the spectra

2. the accurate determinsation of their vavelengths Iby
means of the cocqparison spectra

The results of this work, tabulated in a previous gublication,
indicate qualitatively the evolution of each line, as a function
of wavelength, with the time. These neasurements reveal also the
existence of certain spectrml particularities. such as the juxta-
position of two sharp Ca ii and K lines, which aoems to indicate
the preact- of lines orAgina g in the interstellar medium as well as
in the cloud surrounding the star.

( i) s work has been accouplished -under the di_'ection of
J.C, Pecker and S.R. Pnttasch by J. Rountree-Lesh and B. Folkart
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II Early BalAer lines: detailed photometry 7

We have proceeded to a more detailed analysis of the spectra
in order to examine the charactardztics of certain lines as a function
of tine. Thfr study has necessitated a considerable amount of V.eIuo-
'ion work, which we lave accomplished in two phases, as desexrbed below.

A Reduction of tfr spectra to the form intensity vs. wavelength

-Me plates, as well as the corresponding calibration data,

Shave been conver'ed by means af the microp.otometer so as to give

a geometrical representation of the relative brightress of any
given part of the spectrum. Corresponding to each spectrum we
bhave thus a series of sensitivity curves, each of which gives the
reaction of the plat& over a range of approximately 100 A. 12.
order to reduce each spectrum to a physical-ly ineantinegul form (in-
tensity plotted against =.velength) we :rst first establish, for
each wavelength region, a calibration cu.Le relating the geometrical
deviation from a predetormined zero to the physical intensity and,
secondly, analyse each such wavelenght region of the spectrum in
terus of tie calibration carve thus obtained.

1. Reduction of the calibration curves for each spectrum

Thesa curves, such as they are recorded directly from the
plates, give only the zero of the geometrical displacement. All
other properties--saximum displacement, zero of the intensity.--A
mast be deduced from the fiducial mark, as indicated belou,
where D c C , c being a constant charactaristic of the plate.

S.q
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The m -ximm displacement, A, is, by definition, that corres-
ponding to the zero intensity (mexizimu darkness); and the
relative intensityOkI, determined only to a multiplicative

, ant, is measured directly by the horizontal displactemnts



to tile left, of the oriein. ~ycalculatine, for a Series of
inteasity valvez, the corrospondinC vertical displacemeat as

a function of the ina:imum deviation, A , we obtain. the form
most- suitable foz- our purposes: a cur.* which gives, for each
region of 1Cthe logarith" of the ixelative intensity &.<,.T
correspondizie t'"o a relative displaccment

2ý Reduction of the snect-ra

S-De sntra are obttainei.% from the microphotometer as a
series of purely geometrical oreinatles plotted against
wavelenegth. It is therefore r'ecessar,ý to corivert these or-I
din.ates into intensity values by means of the calibration.
curves corresponding, for a given spect'rum, to the wavelength

region in question. :or 'this purpose, we must reduce each I
ordinate to a percentage of the ciiaractaristic deviationA
contained 00tween a ma~imi7.m level indicated at the top of each
recordingz and the zero level 1.raced at the begi:nning and at the
end of' the spectrum. Generally speakcing, this zero level
remains constant., so that the quantity~t is invariant over the
entire spectrum. 'ýor the cases where the zero fluctuates: we
have approximated it*- by a 1linear interpolation between its tw,.o
extreme values, in such a way tkhat the quantity~d in a Linear
function- Of th~e wvln th n such cases, therefore, each
ordinate measureFd sho".ld be referred to a different value oAf6 A
however, in order to simplify as much as possible a computtation
which is already c.-tromel:"- cum~bersome (some of these spec1Tra.
have necessitated the micastu-enemt and the computation of-: more
than C-Xý points) we have in-troduced the approximation =

con-start over a seri;es of small intervals determined, in
considerat'ion of' the zero level, so as to introduce an crrev~r
of at most 5 5~in the va-l.ues of the quan t it 8.

Ha~ving thtus obtained- the 2i-vcantage c--ispaccme~nt3 for
each centimeter of the recorded spectrum, we have only to
compare them with +he calibration curves corresponding to the
w~avelergths at which~ they are measurced. 7e thus have a series
of valuesaC I carrespond-ii-. to a series of' wavelenGtlhs A
."-ice the charactaristi cs of' the nlates varie with the -wavc-.

le h e have ha 'oso th te itensity vlues co & spondng
to the wavele,-, iuae thejntono w calibration

citives * This srooothi-.,C has laeen effectuatledd by Measurini.,
for a given =,rele. .h the intensty givan by each of 2h
calibration curves uh* *'. overlap there, ancd by calcialat-.a! .
the resultant in-teasit-y as a wai7i'hted average of the two
values thus obtain~et.



B. Determination of selected line profiles

Haring reduced the spectra to the form intensity vs wave-
length, we have proceeded to the analysis of individual line
profiles, which we hanove determined as a function, in wavelength,
of the line intensity lel to the continuum intensity. Since
we have no a priori criterium for establishing the continuum,
our choice of a continuum is somewhat arbitrary and consists
essentially in a geometrical enveloppe fitted to the spectrum
in such a way as to coincide with it at the extremities of
each line. As we are interested here in extremely fine details,
we have calculated additional points in each line at intervals
mucr smaller than 4 1. -e profile of any given line is then directly
objaOte as the =atio, in function of the wavelength, of the
!LiL and continuum intensities (it is evident that the multip-
licative constant associated with these intensities, being the
same for both of them, drops out, lee'ring us with a direct
weasure of the intensity ra+io IL/1 , which =!, t. dofinition,
at the extremities of the line). We have 4nculvdcd in this
report the sequence of profiles obtained for H6, one of the lines
studied in detail. Othor such sequences will appear in the
printed form of this report to be published silortly in ""rotes et
irJormatiov• de l'Cbservatoire de Paris". YWe remark that the
val,,es of the __-v- intensitj which lie in the non-linear
regions of the calibration curves being somewhat less reliable
t1an the others, we have indicated by a dotted line the sections
of each profile corresponding to such line intensities.

Since the series of profiles obtained for any givwn line
-extends over several days, we have thus the possibility of

studying in detail the evolution of these lines with the time.
.4e expect to go into this question more deeply, but for the
moment -we. lmt our remarks to pointing out that the profiles
of the lines hitherto studied manifest a sharp increase towards
July 19.

KW. havc also calculated for each date the equivalent width
of the lines, dcfino- as the width of a strip whose height, in
units Il/I , is anit-, and whose area equals that of the line
profile. The results of this calculation, for four of the
lines which we hwve st-uiod, are resumed in table I.

At present, we are in the process of extending our inves-
tigation to the rest of the broad cmission lines as well as to -

some of the absorption lines.
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