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Edited by R, Newton Mayall

PAPERS PRESENTED AT THE FaLL MELTING OCTOBER 10, 1953

The 42nd Annual Meeting of the AAVSO was held at the Harvard College Observatory
October 9 and 10, 1953. All those who came from afar were greeted by one of

New England's greatest assets — the fall color, The foliage of trees, shrubs,
and vines was especially beautiful, and it seemed as though nature held back so
that her best dress would brighten everyone's spirits after a bleak year. If
nature intended this, she was successful, for our meeting was full of action and
the good weather added to everyone's outlook, notwithstanding that this probably
was the last meeting to be held at Harvard Observatory. It was no shock that
Harvard University, in its final report to the AAVSO Council, stated that all
connection with the University would cease as of July 1, 1954; and it was with
regret that our Vice President, Donald Menzel, and other members of the
Observatory staff could not be with us as usual.

Most of the members made a last visit to the Agassiz Station, where the radio
telescope was in operation., All had a chance to learn about it in detail; and
our host was none other than the genial Bart Bok. Any doubts as to the AAVSO's
* future were dispelled as each member left Agassiz Station for their respective
homes -- the Taboadas to Mexico, the Buckstaffs to Wisconsin via Fernald's in
Maine, and many others from afar — the sun smiling on one and all and the
countryside bidding us to come again,
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Our customary pre-mecting evening lecture was given on Friday evening, October 9,
by Dr. Albert P. Linnell, Assistant Professor of Astronomy at Amherst College.
Subject: ELLCTRONICS aND VARIABLE STaRS. Dr, Linnell explained a photoelectric
photometer with a clarity understood by all. He began at the beginning, from
how it works in its simplest form, to the modcrn expensive complex tubes.
Physical exhibits of tubes and other devices were available for inspection, and
the general huddle around Dr, Linnell afterward indicated not only how well he
treated the subjcct, but also the great interest among the members in the subject.

USES OF VISUAL OBSERVATIONS OF THE aURCRA, by Donald S. Kimball

Visual observations have ylelded important information on the frequency of occur-
rences, average cyclic variations, and general sequence of auroral forms, Analy-
s is of the data has confirmed the theories regarding the association between
auroral, geomagnetic, and ionospheric phenomena., To study the broader aspects

of a display it appears necessary to rely upon visual observations., The geograph-
ical extent and description of the aurora at its southern limit (in the northern
hemisphere) can be obtained only by visual observations because most auroral
observatories are located in or near the auroral zone,

Specific data which can best be obtained visually are: deviation from the general
sequency of forms (particularly glows, pulsating and diffuse surfaces); multiple
arcs and bands; identical forms in the sky; location of southern and western
edges of the auroral zone during a display; isolated rays; very narrow and/or red
arcs; rapid changes in position and form; and descriptions of the aurora at its
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most southern point. Data from 27 displays have been analyzed to show average
hourly progress of the aurora and the shape of the auroral zone, The relation
between an aurora's southern extent and geomagnetic activity shows a good cor-
relation based on more than 4000 visual observavions.,

Observations from sone great displays of the 19th century have been studied and
indicate that critical analysis of such data can contribute to auroral theory.
Some dates for wnich additional reports would o: welcome are: April 22, 1836;
Sept. 3, 1839; nugust 28 to Sept. 4, 1859, Oct. 24 and 25, 1870, and Feb, 4, 1872.
Such rceports may be found in scientific publications and newspapers of the day,

I would welcome any such reports for the above or other great auroras. (Address:
Donald S, Kimball, Yale Observatory, New Haven, Conn, ED.) Preparation is being
made for tne collection of world wide auroral observations during the next geo-
physical year — 1957.

SPECIAL ANNOUNCEMENT, by Margaret W. Mayall

During the year 1952-53, the AaVSO passed another milestone in its history: the
1,500,000th variable star observation was received by the Recorder., From June 22,
1953 until the middle of July, a very careful tally was kept of observations
received, in the order in which fate (in the form of Helen Stephansky, the AAVSO
assistant) placed them on the Recorder's desk, When it appeared certain that the
goal had been passed, an accurate count was made, and it was discovered that
Curtis E. inderson, of Minneapolis, was the lucky winner. On July 6, thc second
envelope opened was from Roburt Adams, whose 179 observations brought the total up
to 1,499,907. The next envelope contained 270 observations from Curtis Anderson,
and his observation of Nove Herculis 1934 (DQ Her) made on June 10, wzs the
winning observation. (Keep up the good work, Curtis! ED.)

BIRTH AND DEATH OF AN IDEALIZED SUNSPOT, by Harry L. Bondy

The ideal, exceptional sunspot group is accompanied by all the other well known
solar phenomena, 4 highly magnetic region, detcctable through the Zeeman effect,
with photospheric faculae, chiomosvlieric plages and flocculi, precede the birth
of a sunspot., The large, active tipolar sunspot group is in the center of flares,
eruptions, surges, increased radio ircquency radiation, ncise bursts, increased
U.V., X-ray and corpuscular radiation -- the cause of terrestrial, ionospheric
(8.1.D.), and magnetic (S.C.) storms, Th: coronal region above the group emits
mostly the green coronal light, with the red and also the rare yellow spectral
line, indicating maximal excivation. Associated prominences, extending to high
latitude regions, follow the other phenomena aend together with faculae, remain
even after the last sunspot fades away. Corpuscular radiation from so-called
M-regions mey be the last feature of this giant solar eruption -- part of the
fundamental solar cycle.

THE CaMPBmLL IMIMORIAL VOLUME, by R. Newton Mayall

The long awaited plates, plotted by David Roscbrugh, were received by the Recorder
and turned over to me for final layout, paginution, and preparation of plates for
publication, I am hapgy to report that these have oeen completed and are ready
for the printer, Thcre are 53 plates, containing 387 mean light curves of long
period variables. (Sample plates were exhibited. ED,)

QUESTIONS CONCERNING LONG-PERICD VarlaBla STaR3, by Paul W, Merrill

(No more timely or important paper could have been presented at this meeting.
We are grateful to Dr, Merrill for it, and bscause it will be published in full,
it will not be abstracted here, ED.
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PEP WORK WITH AE AQUAKRII, by Ronald Chiabotta

On the nights from September 3 through 11, 1953, I had the opportunity to study
the actions of AE Aquarii photoclectric:lly, using the 24" reflector and the 61"
reflector of Harvard Coll:ge Observatory's Agassiz Station., The standard Johnson

yellow and blue filters, and a comparison star of similar color and magnitude
were used, -

AE Aquarii is unique in that its behavior seems to be somewhat in betwecn a flare
star and the normal cluster type variable., The most noticeable characteristic is
that this star is always active. The average amplitude of burst in yellow was

.21 mag. and in the blue .31 mag. The apparent resting point wes not constant and
varied from night to night by several tenths of a magnitude. The form of the light
curves obtained did not show a sharp risc and descent as other flare stars do; but
instcad showed a rather sharp rise, with the slope of the descent being much
slower, In summary, the two most important facts appear to be: (1) the star is
always active; (2) While not conclusive,’ the observations would suggest that AE
Aquarii would come closest to the dwarf novae type of variable,

RaDIAL VELOCITIES IN THREE RV TAURI STakS, by Helmut A, Abt
(Paper originally presented at 1953 AAS meeting, Boulder, Colorado)

This is a preliminary report on some nigh dispersion spectra of three RV Tauri
stars, All three stars are classed as members of the low-vilocity group of RV
Tauri stars. Two of the principcl results of the velocity measures are that all
three stars have double absorption lines at times and that the velocity curves are
discontinuous. Obscrvations of U lionocerotis over a timc interval of about 200
days indicate that just before cach light maximum a weak set of absorption lines
appears displaced shortward, The lines increase in strength as they move toward
the red, and then gradually fode. But before they disappear, a new set appears
shortward and the sequence of c¢vents repezts, This is the same thing that happens
in the case of population II cepheid W Virginis., The light curve was supplied by
the AAVSO,

The displacements -- in millions of kilometurs —-- of the layers where the absorp-
tion lines are formed, were obtzined by intcgrating the velocity curve and
including the normal limb-darkening factor. Since we observe only velocities, we
know nothing about the relative positions of any two diffcrent layers. The largest
expansion observed during this time interval was 80 million kilometers, Since the
mean radius of the photospherc is probably about 65 million kilometers, the expan-
sion of the layers where the lines arc formed is probably greater than a factor

of 2. The largest displacement is associated with the deepest minimum,

Similar data for R Scuti show: that the double lines exist primarily at light
maxima, One of the plates (JD 2,436,578) had mostly single lines except for a few
low excitation lines with longward components which were the remnants of the pre-
vious cycle and a few high excitation lines with shortward components which are
the beginning of the new cycle., So three absorbing layers are secen, having three
diffcrent velocities. No triple lines were found, however., The light curve was
obtained from the #AV30, The displacement curves again show that the largest
expansion is associated with the dcepest light minimun.

Spectra of R Scuti at two differcnt times indicate that in the lower spectrum the
lines are single, Many of the lines in the upper one are double, such as

45504 Ba I1I, 4563 Ti II,both the Mg I and Ti II lines at 4571, 4589 Ti II, and
4,592 and 4602 of Fe I,
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In AC Herculis, apparently,it frequently hcoppens that lines from three layers are
seen at one time, As with R Scuti, I didn't find any triple lines, but only many
single lines and a few shortward or longw-rd components, At light maxima the
lines are double with about equal rclative intensities, This light curve was also
provided by the AAVSO. The largest displucenents, which are asscciated with the
deepest minima in this star also, amount to 135 million kilometers, Compared to
a probable mean radius of 45 million kilometers for the photosphere, we obtain an
expansion by about a factor 3.

The general spectroscopic behavior of these three low-velocity KV Tauri stars is
thercfore very much like that of W Virginis, We are led to conclude that RV Tauri
stars and population II cepheids, or W Virginis stars, are essentially similar in
behavior -- except possibly for the degree of regularity shown from one cycle to
the next. This is the same conclusion that was reached by Arp on the basis of very
different material, It is also suggested that the periods of RV Tauri and W Vir-
ginis stars be chosen in a like rnanner -- probably as the times betwsen successive
minima, rather than twice this quantity.

MARTHA, MAKGARET, AND THE MOON, by John J. Ruiz

The light curve of u Herculis on which I have been working for the last two years
is here presented. This variable is of the Beta Lyrac eclipsing binary type. The
period is very short -— two days and one hour. The stars are very close together
and are distorted by tidal forces, The sccondary minimuwa is very pronounced, indi-
cating that the stars are of about the same luminosity, These curves have been
taken in two dirrerent wave lengths, one in the yellow part of the spectrum and

the other in the bluc, It is believed tnat this would help in mcking a better
determination of the coefficient of limb darkening. 4An attempt will be made to
determine the photometric elements, There are indications that the secondary mini-
mum is displaced from the midpoint of the eclipse in the blue. The minima in the
yellow seem to fall exactly where prcdicted, This point will have to be further
investigated,

As far as I know, this is the first time an amateur has bean able to make a com-
plete set of observations of the light curve ot nn cclipsing variable with photo-
electric equipment! (John's curves are besutiful; but what has that to do with
Martha, Margaret, and the Moon? CObviously the title rcfers affectionately to our
President and Recorder, respectfully, and they are the subject of John's delight-
ful cartoons which are impossible to dcscribe, but are extremely poignant bits of
humor that title all his papeis. Tit for tat, Johni ED.)

ON ERhunS OF MRAN LIGHT-CURVES, by Dorrit Hoffleit

In the dctermination of mean light-curves of long-puriod variables, the amount of
work involved should be geared to two main considcrations: (1) the degree of accu-
racy intrinsic in the observaticns themselves; and (2) the ultimate purpose of the
mean curves, Dr. Merrill's paper brings out sane of the uses of the curves, Wwhen
they are needed for planning astrophysical observing programs an accuracy to the
nearest half magnitude would ordirarily appear adequate,

When Leon Campbell determined the mean curves to be published in the Campbell
Memorial Volume, he first obtaincd the lO-day menn curves, For these he took
straight-forward averages of all the ovservations within successive 10-day inter-
vals, He then superposed the curves for all available successive light cycles to
obtain one composite curve. The niagnitudes of this curve at 10-day phase-intcr-
vals are the simple averages for all the cycles represented.
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From time to time the Recorder hears criticism of this procedurc, The chief objec-
tion is that before brute means arc tuaken for the 10-day intervels, the observa-
tions by all the individual observers should ke reduced to one "standard" system.,
In principle this objection is valid. Systeuntic differences between the results
from different observers are ineviteble, c¢svecially when red variables must be com-
pared with a sequence of less red or cven bluc couparison stars, But are these
systematic errors of sufficient magnitude to justify the considerably greater time
and effort that would be involved in the determiration of the means? Although he
published little on this subject, Mr, Campbell was surely aware of the problem and
must have given it considerable thougnt. I have lookcd into the matter only
briefly, in order to glean soue general in:pressions on the basis of which the
acceptance of Mr. Campbell's work appzars justitfiad,

I have made a few spot-check intcrcomparisons for a few observers, based on the
original data puiblished in Harvard fZrnals, Volurcs 104 and 107. Rarely docs the
systematic diffurcnce excecd OM.1 + 0,1, In other words, while small systematic
differences are indicated they are overshadowed by the much larger randon (acciden-
tal) differences, so that the rcality of the systomstic effect may well be ques-
tioned, Usually the scatter of the observaticiis by uny single obscrver zbout his
own mean light-curve for a particuler star amounts to a few tenths of a magnitude,
In the comperatively rare instances when the systematic crrors exceced the average
random errors, the application of systemaltic corrections sheouid not be neglected,
Sunn cases are not apt to escape detection, «s the Encorder havituslly picts all
ohcemrvations as they are reccived., In goneral, however, the procedure fur obtrin-
ing 10-day means adopted Dy Mr. Caapbell does not sacrafice any of the precision
irtrinsic in the original cbscervaticns,

As long-period variables seldon 1 ocat themsclves in the shapes of successive
light ecycles, a mean curve bascd upon 10 to 20 cycles will rerely represcent any
orne cycle exactly., While an individual 10-day pwan curve may be determined to a
precision of say OB,1, the deviations from the overall mean curve niay exceed 01,5
and vary appreciably with phase, « case in point is T Cassiopeias, whose mean
light-curve is based on the data for 16 cycles obscrved between 1922 and 1941,
Fron a brief analysis of the data I find the folilowing st~ndard deviations:

(1) The standzrd deviation of thc obscrvations by @ single individual €J) about
smooth curve-segments through his own observations is + 04,2,

(2) The stzndard deviaiion of any one obscrvation (by wny observer) within any
10-cay interval from the mean for that intoerval is the order of 4C™.3.

(3) The systematic difference betweon obssrver J and another prolific obscrver

is 0M,1 4+ 07,1,

(4,) The stzndard devigiion of a point on any one cyclu (represented by its 10-day
means ) from the finalfiight—curvc depenas on rhasc and varics from 0.2 to 0.5,
Actual deviations as large as 1™.1 are found, The largest deviations occur at the
stespest portions of tne light-curves,

In comparing the obscrvations by J witn tinosc of cne other observer, 1 found for
two successive cyclss almost complete agrecment ot maximum light, but an appurent
large systematic difference at minimum, This indicated difference, however, de-
purced on less than ten single scattoered observations and was not confirmed by more
extunded observations or by observations of other stars in the same magnitude-inter
val. Such apparent trends of crrors must be scrutinized with great care; for the
arplication of s»urious systematic corrections is botn time-consuming and can cause
more eventual harm than good, Unless the systematic corrcctions are well estab-
lished, it is preferable to neglect then, To summarizc,the procedure adopted by
Mr. Campbell for what is now to become the Campbell Frmorial Volume secms the most
desirable from the standpoints of attainable accuracy of the accumulated observa-
tions, rcasonable economy and efficiency in co.promising tine expended witn accu-
racy and usefulness to astrophysicists. Procedures to be adopted in the future

may cventually ditffer from his if necds for higher accuracy arise,
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