Invitation to the SAS 2014
Symposium

New dates, a new location, and a
triple-conjunction joint meeting

The SAS 2014 Symposium will be a
joint meeting with the American Asso-
ciation of Variable Star Observers
(AAVSO) and the Center for Backyard
Astrophysics (CBA). Gathering these
three organizations together will be a
wonderful chance for the small-
telescope research community to
share results and network with each
other.

The annual SAS Symposium offers:

. An opportunity  for non-
professional researchers to present
their projects and results and learn
from other backyard scientists.

. The privilege of receiving re-
search advice from professional as-
tronomers.

. Continuing education on meth-
ods, results, and opportunities for pro-
am collaboration in small-telescope
astronomical research.

o Venue for informal networking
among the small-telescope research
community, both amateur and profes-
sional.

. In-depth discussions with ven-
dors and developers of the best in
astronomical products

The 2014 Symposium will be held on
June  12-13-14  (Thursday-Friday-
Saturday). Mark your calendars! The
AAVSO Board meeting will be on
Wednesday, June 11.

To register, go to the SAS website
(www.SocAstroSci.org) and click on
the “SympPosium” tab. Note that SAS,
AAVSO, and CBA members are all
eligible for the discounted registration
fee. Begin planning now for the SAS
2014 Symposium: new dates, a new
meeting place and a joint meeting with
AAVSO and CBA

News from the
Society for

SAS 2014 Location:

Ontario Airport Hotel
700 North Haven Avenue,
Ontario, CA 91764

Based on the opinions expressed by
respondents to the recent SAS survey,
the 2014 Symposium will be held at
the Ontario (CA) Airport Hotel.

The Ontario Airport Hotel.

This property is well-suited to small
and medium sized conferences. It pro-
vides meeting facilities, guest rooms,
and dining venues that are more at-
tractive than what has been available
at our traditional Big Bear location.
Additionally, we’ll have much faster
and more reliable Wi-Fi internet con-
nections!

This hotel will be more convenient for
most of our attendees. Ontario, CA, is
a shorter drive from most southern
California cities than Big Bear. For
SAS attendees who travel from outside
southern California, the hotel is about
5 miles from the Ontario CA airport. A
free hotel shuttle is available if you
don’'t want to rent a car. The Ontario
airport is served by most major US
airlines, with flights to most major US
cities.

This is an independent hotel (not cur-
rently part of a chain), but they are in
the process of branding with a hotel
chain. The name will probably be an-
nounced sometime in 2014.

~ Astronomical Sciences

Vol. 12 No.1 (January, 2014)

Call for Abstracts

Abstracts are now being accepted for
the SAS 2014 Symposium on Tele-
scope Science. Topics on a full range
of small-telescope science are wel-
come: research results from amateurs
and students, pro-am collaboration,
science education, recent professional
results on relevant targets (e.g. small
solar system bodies, planets, variable
stars), and special uses of astronomi-
cal data.

Deadlines are as follows:
Abstract Submission: March 15, 2014

Abstracts must be submitted via the
on-line submission form, available at
the SympPosium tab on the SAS web-
site.

Final Papers: April 26, 2014

Final papers are to be submitted via
the on-line submission system. The
format requirements and MS Word
template are available on the SAS
website (www.SocAstroSci.org)
SYMPOSIUM tab.

SAS 2014 Workshops &
Classes

In keeping with our long tradition, we
will include educational workshops on
topics of current interest on the first
day of the 2014 Symposium (Thursday
June 12“‘). However, in response to
suggestions that members made on
the survey, we’re going to try some-
thing different.

The morning session will feature a 3-
hour workshop on Novae, Supernovae
and Small-telescope Science. The
registration fee for this workshop will
be $50.

The afternoon session will consist of a
series of one-hour short classes on
topics that were requested in the 2013
SAS member survey. At press time,
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two classes have been confirmed:
Hands-on Spectrum Processing and
Improving Signal-to-Noise Ratio. One
or two more classes may be added to
the schedule over the next month.

The purpose of these short classes is
to give participants a practical intro-
duction to the topic, a discussion of
best practices, and time for questions.
Each class will be led by an experi-
enced practitioner. There will be no
registration fee for the afternoon short
classes. Consider this a “special intro-
ductory price”, not a promise that fu-
ture classes will always be free!
Please register for the short classes
that interest you when you fill in your
Symposium registration, so that we
can provide adequate meeting space
for each class.

Triennial Election of SAS
Committee

SAS is a non-profit public benefit cor-
poration incorporated in California,
which is managed by a Board of Direc-
tors. The Directors are elected for 3-
year terms by the membership. The
current Directors’ terms of office will
end in June, 2014. Accordingly, the
2014 Symposium will include a brief
business meeting to elect 7 Directors
to hold office for the next three years.

The following candidates will be pre-
sented to the Membership for approval
as Directors, to serve from June 2014
through June, 2017:

LeRoy Snyder
Robert Stephens
Robert Gill

Brian Warner
Jerry Foote

Dale Mais
Robert Buchheim

Under SAS Bylaws, members may
nominate additional candidates at the
meeting. If no alternate candidates are
nominated, then those listed above
may be approved by voice vote.

Publication of Student Pro-
jects and Research Papers

Recent SAS Symposia have included
student groups who described their
projects on asteroid lightcurves, stellar
spectroscopy, double-star astrometry,
and sky-glow evaluations. In keeping
with the SAS mission of encouraging

small-telescope  astronomical re-
search, we applaud these efforts.

SAS will now offer a forum ensuring
that similar work will be part of the
astronomical literature, and that stu-
dents can include a publication citation
in their resumes, even if they are not
able to attend the Symposium.

We will be pleased to receive student-
research paper submissions for the
SAS Newsletter. The papers will be
considered as “pre-prints”, so that they
are made available promptly. They will
be formally published as “papers with-
out presentation” in the next SAS Pro-
ceedings.

Please encourage your students to
submit appropriate papers by e-mail to
a Newsletter Editor.

IOTA Awards

The International Occultation Timing
Association has announced three
awards to individuals who have made
significant accomplishments in Occul-
tation science.

The 2013 awards are:

Lifetime Achievement Award, present-
ed to Dr. David W. Dunham for his
leadership, commitment and tireless
efforts towards the promotion of all
aspects of occultation science.

~ &Y

}

Scenes from the SAS 2013 Symposium

Homer F. DaBoll Award, presented to
Graham L. Blow for his dedicated
leadership, the establishment of TTSO
and the editorship and promotion as-
sociated with occultations, grazes and
eclipses.

David E. Laird Award, presented to
Harold R. Povenmire for his 50 years
of Lunar Grazing Occultation work,
including leading expeditions, author-
ing, teaching, training and observing.

Congratulations to these leaders of
occultation science!

The study of occultations by the Moon,
asteroids, and trans-Neptunian objects
is a versatile method for determining
the sizes of unresolved objects, and is
one of the areas where very small tel-
escopes can provide critical astronom-
ical data on solar system objects. For
more information on observing tech-
niques and the significance of occulta-
tions, refer to the IOTA’s website.

Reminders

Membership Renewal: Even if you
can’t attend the annual Symposium,
we value your support of the Society
for Astronomical Sciences, and your
interest in small-telescope science.
You can renew your membership on
the website (www.SocAstroSci.org) by




going to the MEMBERSHIP/REGISTRATION
tab.

Symposium _Proceedings: Published
proceedings from the 2013 Symposi-
um are available in PDF format at the
PuBLICATIONS tab of the SAS website
(www.SocAstroSci.org).

Symposium Videos: If you missed a
recent Symposium, you can still watch
the presentations. Videos of most of
the technical presentations have been
posted on the SAS website at the
PUBLICATIONS tab.

Contact Information: If you haven't
been receiving e-mail messages about
the Newsletter or the SAS Symposium,
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your e-mail address. You can update
your contact information on the
MEMBERSHIP/REGISTRATION tab of the
SAS website. SAS never sells or
shares your name or contact infor-
mation without your explicit permis-
sion.

Workshop Videos

Those who requested DVD’s of work-
shops during the SAS-2013 meeting
should have received them by now. If
your DVD hasn't arrived, or if it was
defective, send a note to Bob Buch-
heim at Bob@RKBuchheim.org for a
replacement.

If you couldn’t attend, but would like
DVDs of our recent Workshops, send
a note to Bob.

The following workshop videos are
available:

Digital Imaging Photometry (2013)

Lightning Safety and Hazard Man-
agement (2013)

Small-Telescope Spectroscopy (2012)

Robotic and Remote Observatories
(2011)

Eclipsing Binary Stars (2011)

If you were registered for the workshop
when it was held, the DVD cost is $5.

perhaps it's because you’ve changed

Otherwise, the cost is $55.

Small-Telescope Astronomical Science in
the News: July - September 2013

Compiled by Bob Buchheim

Variable stars, photometric standards, and meteors seem to
have received the most attention in small telescope research
papers during the past three months. Herewith, your quarter-
ly review of what other astronomers have been doing in the
dark.

BVRI Photometric Analysis and 73-year Period Study of
the Totally Eclipsing Binary, DK Andromedae

by Ronald G. Sameg, et al

Pub. Astro. Soc. Pacific v. 125 p 1200 (2013 October)

This is a good example of what can be accomplished with a
modest telescope and careful photometry. The target is a
fairly well-studied W UMa eclipsing binary system that was
selected for a professional-student collaborative study, using
an 80-cm (31-in) telescope and CCD imager. Very dense
time-series photometry in B, V, R and | bands shows the
shape of the lightcurve, including the flat bottom that indi-
cates a total eclipse when the smaller star transits the larger.

No spectroscopy is available, so the temperatures of the
stars are estimated from their color indices, and the system
model is based on a photometric mass ratio. The final solu-
tion shows one large cool spot on the primary star (opposite
the secondary). The long but sparse history of time-of-
minimum observations suggests a quadratic O-C curve, im-
plying a gradual increasing orbital period (presumably due to
transfer of mass form the secondary to the primary star). The
formal significance of the period change is 4.5 sigma, but the
scatter of the data points is less convincing — additional CCD
timings of the eclipses are definitely in order.

Flattening Scientific CCD Imaging Data with a Dome
Flat-Field System

by J.L. Marshall and D.L. DePoy

Pub. Astro. Soc. Pacific v. 125 p 1277 (2013 October)

Here is an interesting study of flat-fielding, in which the au-
thors compare twilight flats, night-sky flats, and dome flats
for a 1.3-m (51-in) telescope. This probably has application
to backyard-scale telescopes also, where the combination of
fairly wide field of view and complicated observer schedules
(i.e. most of you do have to go to work during the day) com-
plicates the problem of flat-fielding. The authors find that any
of the three standard methods of flat-fielding, when done
properly, is fine at the few-percent level. But when you strive
for better than 1% accuracy, the three methods are likely to
deviate from each other — leaving the nagging question of
which flat field is “correct” (i.e. which flat-fielding method
matches the actual situation of the science images). There
were two interesting ideas in their analysis. First, and most
important, was the use of photometric standard stars as the
source of “truth”> On several nights, they made a large
number of images of a set of Landolt standard stars, nudging
the telescope aiming so that the standard stars were
marched around the field, to create a matrix of (presumably
identical) star images that sampled the field pretty densely.
This is, of course, perfectly representative of the science
images. Using this raster of standard star images as the
“gold standard”, their results show that twilight sky flats are
not quite as “flat” as their dome flats. Presumably this re-
flects a slight difference in the nature of scattered light be-
tween twilight vs. dark night sky images. They also noted
that dust donuts have a nagging tendency to migrate slowly
from night to night (and even within a single night).

Their dome flat system is based on five different-colored
LEDs, whose spectral characteristics are reasonable match-
es to the standard UBVRI photometric system. The rationale
for this (as opposed to, for example, incandescent bulbs) is
that there is evidence for wavelength-dependent pixel-to-
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pixel variations in sensitivity (which can be compensated by
flat fields of sufficiently-accurate flats).

This report provides a useful method for testing the adequa-
cy of your flats, and a good model for light-box design for
smaller telescopes.

Kwee-van Woerden method: To use or not to use?
by Z.Mikulasek, et al

Astronomy & Astrophysics, November 4, 2013
pre-print available at http://arxiv.org/abs/1311.0207v1

Times of minimum light for eclipsing binary systems and the
derived “O-C” diagrams (“observed-minus-calculated”) are
important tools for understanding the orbital evolution of the
pair. These timings are important and not-too-difficult contri-
butions for small-telescope CCD observers. It has long been
recognized that computed the time of minimum light is to
some degree dependent on the method used to find it, espe-
cially if the lightcurve is asymmetric, or if the observations
aren’t reasonably symmetrically placed around the time of
minimum. The method of Kwee and van Woerden (K-W) has
a respected place as the standard method of making these
determinations.

The authors here compare the K-W method to a more phe-
nomenology-based light-curve modelling approach to finding
the time of minimum light from noisy, sampled photometric
data points. They find that the times of minimum light deter-
mined by the K-W method are reliable and are essentially
identical to a lightcurve-fitting least-square analysis. That's
the good news. The bad news is that they show that the for-
mal analysis of Tmin uncertainty provided by Kwee and van
Worden badly underestimates the error bars that should be
applied the K-W Tmin; whereas the uncertainty in a lightcurve
modelling least-squares estimate of Tmin is significantly
smaller. They argue for migrating toward a light-curve-model
based method for determining Tmin, in order to give both (a)
correct estimates of Tmin, and (b) more realistic estimates of
uncertainty. However, they do not report any tests of an is-
sue that may arise in lightcurve-fitting analysis: what hap-
pens if you use an incorrect lightcurve model to determine a
least-squares time of minimum? In any case, they provide a
useful cautionary insight into she extimated accuracy of
time-of-minimum calculations using the K-W method with
CCD photometry.

Photometry of the Progenitor of Nova Del 2013 (V339
Del) and Calibration of a Deep BVRI Photometric Com-
parison Sequence

by Ulisse Munari & Arne Henden

IBVS # 6087 (preprint at http://arxiv.org/abs/1312.5890v1)

The study of Nova Del 2013 has already shown the energet-
ic efforts of small-telescope researchers (both amateur and
professional), who have provided very dense and accurate
time-series photometric and spectroscopic data. The progen-
itor star has now been identified, and it is bright enough (V =
17) that the photometric evolution of the nova can be fol-
lowed by small telescope CCD photometry all the way back
to its quiescent state. This paper presents a photometric
sequence that should be used as the basis for differential
photometry.

This nova provides a fabulous opportunity to profile the long-
term evolution of a nova as it fades after the initial explosion.
It will probably soon become too faint for most SAS spec-
troscopists, but don’t overlook the need for ongoing photo-
metric monitoring of this target — for at least the next several
years.

BVRI-CCD Photometry of Comparison Stars in the Fields
of Galaxies With Active Nuclei (V)

by V. T. Doroshenko, et al

Astrophysics, Vol. 56, No. 3, September , 2013

Speaking of photometric sequences ... Quasars and Active
Galactic Nuclei are also fruitful targets for time-series pho-
tometry with small telescopes. Some of these exhibit very
large brightness changes (and measurable color changes),
which are presumably telling us something about what goes
on in the “central engine”. Long-term time-series photometry
must, of course, be based on a commonly-accepted set of
comp stars, whose brightness has been characterized in
multiple spectral bands, and whose stability has been con-
firmed by multiple observations.

So, here are comp-star sequences for several AGNs and
one quasar. The data were made with a 70 cm (28 in) tele-
scope, so the sequences should be quite appropriate for
backyard-scale telescopes and CCD photometry.

V695 Per — A Candidate AA Tau Variable In The Young
Cluster IC 348

by O. Yu. Barsunova, et al

Astrophysics, Vol. 56, No. 3, September , 2013

The target of this research (V695 Per) is a very young star,
of small mass, accompanied by a dense accretion disk (pre-
sumably still feeding mass onto the star). V-R-l photometry
clearly shows a periodic lightcurve (P=7.6 days) with a large
amplitude (AV=0.5 to 1 mag). The authors report time-series
photometry made with a 70 cm (24 in) telescope and CCD.

The 7.6-day period has generally been interpreted as the
rotation period of the star (the brightness modulation being
caused by either a “cold spot” or a “hot spot”). The depth of
the dip changes from season to season, presumably be-
cause of changes in the accretion disk (which might be
modulated by the star's magnetic activity). There is some
evidence that the out-of-eclipse brightness displays a slow
variation (AR =0.1 — 0.2 mag) with a characteristic time scale
of at least 5 years (the star hasn’'t been observed for long
enough to tell whether this variation is periodic).

The authors note that there are some problems with both the
“hot spot” and the “cold spot” interpretations. The “cold spot”
interpretation can only explain the pattern of delta-magnitude
in the three color bands if the “spot” covers a sizable fraction
of the star’s surface (which the authors think is implausible).
A hot accretion spot will also do the trick, but it would be
expected to also create an intense emission spectrum; and
this isn’t observed (the Ha emission line is weak). Also, the
histogram of V695 Per’s brightness changes is very different
from those of other stars whose fluctuations are definitely
caused by hot spots and variable accretion rates. So the “hot
spot” model isn’t certain.

An alternative model is that the star's magnetic field is in-
clined to its axis of rotation. The magnetic field will interact
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with the inner portion of the accretion disk, creating a period-
ic modulation of the star’s brightness (the period still being
the rotation period of the star).

The authors suggest that that observations in the U- and B-
bands will help to clarify what's going on, because a hotspot
should generate a noticeable change in U-B and B-V. These
observations will be challenging, because the star is faint in
B, but it sounds like a worthwhile effort.

The Solar Neighborhood. XXXI. Discovery of an Unusual
Red+White Dwarf Binary At ~25 Pc Via Astrometry and
UV Imaging

by Wei-Chun Jao, et al

The Astronomical Journal, 147:21 (11pp), 2014 January

Does the solar neighborhood contain previously-
unrecognized stars? Yes. Can you discover them using a
small telescope? Apparently, yes, if you conduct time-series
astrometry over several years, to watch for proper motion
and parallax. The authors report the discovery and charac-
terization of a nearby star, using a 90 cm (35 in) telescope.

The star is SCR 1848-6855 a V=17, M5V dwarf. It shows a
fast proper motion (1.3 arc-sec/yr), and a parallax of 0.04
arc-sec. On top of the proper motion and parallax ellipse, the
authors discovered a cyclic motion of the photocenter
amounting to over 0.2 arc-sec. They interpret this as the
astrometric orbital motion of a binary pair. Their multi-band
photometry suggested that the observed color of the star
was a mixture of a very red star and a bluer companion.

The combination of interesting astrometric results, plus the
discrepancy in color-color diagram from a normal M-dwarf,
led to spectroscopic study using larger telescopes, and (re-
markably) actual resolution of the two stars in UV-band Hub-
ble Space Telescope images.

Observations and Orbital Analysis of the High-
Amplitude Delta Scuti Star SZ Lyncis: The Unusual Or-
bital Precession

by LI Lin-Jia, et al

Publ. Astron. Soc. Japan 65, 116, 2013 December 25

Here is an interesting application of the O-C (“observed mi-
nus calculated”) method to a pulsating star, done using 85
cm (33 in) and 100 cm (40 in) telescopes. The target (SZ
Lyn) has a pulsation period of 2.9 hr. The authors made tim-
ings of peak brightness, evaluated photometric data from
WASP, and collected other reported times of maximum light
for this star. SZ Lyn was previously known to present a peri-
odic O-C curve that could be well-fit by a sinusoid; this indi-
cated that the star was probably part of a binary pair, with an
orbital period of 3 years.

The current study used the pulsation timings and modelling
of the (presumed) binary system, and found that the indicat-
ed apsidal motion was much larger than expected for a two-
body system. Models have shown that orbital precession
would be enhanced if the (invisible) companion were actually
two stars, making SZ Lyn a hierarchical system in which a
very close pair orbits around the observable star.

The authors do not specifically call for further observations,
but it sounds as if continued measurement of times of maxi-

mum light over the next decade or so should be able to veri-
fy (or refute) their conclusion.

No Transit Timing Variations in Wasp-4

by R. Petrucci, et al

The Astrophysical Journal Letters, 779:L23 (7pp), 2013 De-
cember 20

Here’s a nice example of the precision that can be achieved
with small-telescope differential photometry. The authors
used a 40 cm (16 in) telescope and CCD differential pho-
tometry to monitor the transits of exo-planet WASP-4 (which
presents a transit depth of about 0.03 mag). They then used
several models to calculate the time of central transit, and
search for transit timing variations (TTV) in their data set that
spanned 6 years.

They found no transit timing variations (+1 minute). They did,
however, demonstrate that if you are searching for TTV’s, it
is important to apply the same mathematical method for cal-
culating the time of central eclipse to each data set. For a
given data set (time-series photometry of a single transit),
they found that different calculation models gave different
answers for the time of central transit, with differences as
large as 1.5 minute. (This isn’t surprising — the same thing is
seen in calculating times of minimum light for eclipsing bina-
ries: in effect, the time of minimum light is defined by the
mathematical procedure that is used, especially if there is
any asymmetry in the lightcurve).

Doppler Tomography of the Circumstellar Disk of
Aquarii

by S. V. Zharikov et al

Astronomy & Astrophysics (October, 2013)

preprint at: http://arxiv.org/abs/1310.6499v2

This paper is interesting for two reasons: (1) the science in
it, and (2) the role of amateur astronomers in it. First the
science:

T Agr is a Be star, displaying bright emission lines that origi-
nate in a circumstellar disk. It is also a binary system, with
an orbital period of 84 days. High resolution spectra of the
Ha region show a double-peaked line (one peak slightly to
the violet, and one slightly to the red of the Ha rest wave-
length, indicating velocities of about £250 km/sec relative to
the rest wavelength. It is easy to interpret this double peak
as the signature of a spinning ring (the circumstellar disk).
The brightness ratio of the two lines (the so-called V/R ratio)
varies periodically, with a period equal to the orbital period.
[The intensity of the Ha line as measured by its equivalent
width also varies, but apparently without any relationship to
the orbital period]. Because the authors have a long run of
time-resolved spectroscopy, they can create a Doppler-
tomography map that displays the intensity of emission
around the disk. The Doppler tomography maps show a
bright region in the outer disk, that stays aligned with the
secondary star’s location. This fits nicely with the standard
picture of a single-arm density wave in the disk

Now for the role of amateur astronomers: This paper is
based on a total of 286 spectra, of which 83% were provided
by amateur astronomers using telescopes in the range of 20
cm to 40 cm (8 in to 16 in) and high-resolution spectrographs
such as the Shelyak “e-Shel’. In graphs of V/R ratio vs.
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epoch, the amateur data stands proudly and accurately
alongside the (much sparser) professional coverage. The
authors note that “...the data, presented in this paper, mani-
fest a further increasing role of the amateur spectroscopy in
stellar astrophysics.”

Well done!

Will Comet 209P/LINEAR Generate the Next Meteor
Storm?

by Quanzhi Ye & Paul A. Wiegert

Mon. Not. R. Astron. Soc. November 2013

The authors anticipate that the answer to the title’s question
is “probably not”, but they encourage observers to watch for
it anyway (May 24, 2014) because (a) there’s no way of be-

comet is likely to be dominated by large — bright — particles,
and (c) meteor counts and brightness statistics will provide a
unique insight into the past evolution of this comet.

Between 2014 May 23 UT 00:00 and 2014 May 25 UT
00:00, Earth will pass through several debris trails that were
created over the past 200 years. The estimated radiant is in
Camelopardalis, about 10 degrees from Polaris. The moon
will be nearly new, so it won't interfere with observations. Put
this on your observing calendar!

ing sure in advance, (b) any meteor shower related to this
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