
 

 

 

 

 

 

 

 

 

Planning for the SAS-2014 
Symposium 

The Program Committee is consider-
ing changing the date and location for 
the SAS-2014 Symposium. 

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

This is expected to be a larger-than-
normal group, drawing a more-than-
usual number of participants from 
across the US and around the world.  
The SAS leaders are committed to 
providing a top-notch experience for 
this special Symposium, and to see if 
we can simplify participant’s travel 
arrangements.  To that end, we have 
identified two candidate locations (On-
tario CA and Las Vegas NV) in addi-
tion to our traditional Big Bear CA ven-
ue.  A description of the candidates, 
and cost comparison, is provided in 
the article on page 3 of this Newsletter. 

The target dates are June 12 – 14, 
2014. 

No decisions on location or date will be 
made without input from our members 
and sponsors.  All SAS members, par-
ticipants in recent SAS Symposia, 
AAVSO members, and participants in 
the CBA are all invited to participate in 
a survey, giving you the chance to 
express your preferences.  To provide 
your opinions, go to: 

http://www.surveymonkey.com/s/VCMJJZL 

Please respond by August 5
th

. 

We look forward to hearing from you, 
and seeing you at the bigger, better 
2014 Symposium! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes from the 2013 SAS 
Symposium 

The 2013 Symposium on Telescope 
Science provided three days of educa-
tion, research reports, and entertain-
ment for the 100 amateur and profes-
sional astronomers, educators, and 
students who were in attendance.  The 
topics spanned a wide range of small-
telescope astronomical science and 
education. 

The event began with two educational 
workshops. The “Digital Imaging Pho-
tometry” workshop explained how a 
modern “consumer” digital camera can 
be used as an astronomical photome-
ter to study asteroids and variable 
stars.  This technology facilitates a 
variety of educational and research 
projects. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The workshop on “Lightning Safety 
and Hazard Management” described 
the phenomenology of lightning, its 
effects, and approaches to minimizing 
the risks that lightning presents to both 
people and facilities.  Users of profes-
sional and amateur observatories will 
benefit from the guidelines (and horror 
stories) that were discussed. 

Two days of Technical Presentations 
covered quite a wide array of targets 
and projects, including planetary sci-
ence, variable and multiple stars, edu-
cation, and environmental monitoring. 

Planetary Science: 

Brian Cudnik described the small-
telescope observations that are re-
quested to support the LADEE mis-
sion’s characterization of the near-
Moon environment.   He also noted 
that the very bright March 17

th
 lunar 

meteoroid impact was accompanied by 
at least five fireballs in the Earth’s at-

News from the 
Society for 

Astronomical Sciences 
Vol. 11 No.3 (July, 2013) 

Big winners celebrating during the after-dinner raffle at the SAS-2013 Sym-

posium.      photo by Bob Buchheim 
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mosphere (possibly part of the eta-
Virginid meteor shower). 

Scott Degenhardt and Wayne Green 
described a remarkable ground-based 
observation campaign that probes the 
Jovian system, and enables modeling 
of its tenuous gas and dust environ-
ment. 

Kevin Ryan presented an improved 
lightcurve for asteroid 1110 Jaroslawa 
that resolved some discordant pa-
rameters of previous studies of this 
object. 

Dr. Lance Benner showed the latest 
results of radar observations of near-
Earth asteroids, and reminded the 
audience of the important synergy 
between radar and small-telescope 
observations of these objects.  Radar 
observations provide excellent data on 
the size, shape, and orbit of NEA’s 
(including hazard refinement).  Optical 
observations provide astrometry that 
improves the aiming of radar tele-
scopes; and provide lightcurves that 
can be merged with radar observations 
to improve the characterization of the 
asteroid. 

Variable and Multiple Stars: 

Roy Tucker and Dr. Eric Craine de-
scribed two projects of follow-up pho-
tometry on variable stars in the 
MOTESS-GNAT catalog.  Some of 
these stars are showing changes in 
their lightcurves (starspots?  orbital 
precession?) and are in need of con-
tinued observation.  The eclipsing-
binary M-dwarf pairs are in need of 
high-density time-series photometry, 
so that lightcurves and radial velocity 
curves can be merged into complete 
models of these systems.  The current 
observational data on M-dwarf sizes 
and masses is shockingly sparse, and 
ground-based, small-telescope photo-
metric study can improve on this. 

Jerry Horne presented some of the 
weirdest stellar lightcurves we’ve seen, 
in his discussion of multi-effect varia-
bles.  Most of these systems require 
extended study to understand what is 
going on, and much of the needed 
data can be gathered by CCD pho-
tometry on amateur-scale telescopes. 

Dr. Russ Genet described his program 
of double-star astrometry using an 
electron-multiplying CCD imager on 
modest telescopes (with plans to move 
to ever-larger apertures in search of 

ever-closer separations and shorter 
orbital periods). 

Kenneth Whight presented an interest-
ing spectroscopic study of the blue 
component of Alberio.  It displays 
emission in Hα and Hβ that is presum-
ably coming from a “decretion disk” of 
material that is being spun off of the 
rapidly-rotating star. 

Jerry Foote presented Bruce Gary’s 
photometric evaluation of low-
amplitude periodic variations of a white 
dwarf star.  The current data is equally 
consistent with a long-lived star-spot or 
a highly reflective exo-planet.  There 
are a variety of follow-up observations 
that might be able to distinguish be-
tween these two hypotheses. 

John Menke described two spectro-
scopic studies of the Hα line profiles of 
the pulsating variable star BW Vul (in 
which the radial velocity cycle of the 
pulsations in clearly seen) and sigma-
Orionis-E (whose spectrum highlights 
emission clouds that are being pulled 
along with the star’s spin by its mag-
netic field). 

Dr. Arne Henden described the won-
ders and pitfalls of photometric sky 
surveys.  The surveys will most likely 
end the era of amateur discoveries of 
variable and transient objects; but they 
will provide an enormous number of 
objects that need detailed follow-up 
observations using backyard-scale 
instruments. 

Education and Equipment: 

Research and outreach-oriented activi-
ties and facilities were described by 
Dr. Richard Ditteon, and Gilbert Clark.  

Rob LaPointe presented a scientific 
biography of Bohdan Paczynski, who 
made seminal contributions to the 
study of stellar evolution, gravitational 
lensing, and gamma-ray bursts. 

Richard Stanton described how he 
converted a large dobsonian into a 
photometric instrument. 

Robert Stephens gave the group a 
virtual tour of the new observatory site 
of the Center for Solar System Stud-
ies. 

Environmental Monitoring: 

Dr. Eric Craine presented an insightful 
discussion of the recently-completed 
Sedona roadway lighting project that – 
despite well-publicized fears – had 

negligible impact on the darkness of 
the night sky, while dramatically im-
proving roadway safety. 

Erin Craine described an internet-
enabled system for monitoring the 
night-sky brightness. 

Enlightening Entertainment: 

The “bookends” of the Symposium 
brought both insights and smiles.  Emi-
ly Lakdawalla gave the opening talk on 
“Better Conference Presentations”, 
which will probably be forever known 
among the attendees as “Emily’s 
Rules”.  Several people admitted to 
having frantically revised their presen-
tations after her talk (and we suspect 
that others did too, but didn’t admit it). 

After the closing banquet, Mike Si-
monsen gave the keynote address, 
which offered advice on how to tell 
whether your pursuit of astronomy has 
gone past “enthusiasm” and metasta-
sized into “obsession”.  He admitted 
that it may not be possible to cure this 
syndrome. 

Conclusion: 

There are a wealth of opportunities for 
amateur and student astronomers to 
contribute to our understanding of the 
universe, by conducting long-term 
monitoring, and gathering photometric, 
astrometric, and spectroscopic data 
that the professional community can 
use in their research.  The mission of 
Society for Astronomical Sciences is to 
facilitate this sort of small-telescope 
scientific research and amateur-
professional collaborations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Presenters at the SAS-2014 Symposi-

um should review “Emily’s Rules” for 

Better Briefings, which Ms. 

Lakdawalla explained in her talk at 

SAS-2013.  photo by Bob Stephens 
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Candidate Locations for 
SAS 2014 Symposium 

For 32 years, the Symposium on Tele-
scope Science has been held in con-
junction with the Riverside Telescope 
Makers Conference (RTMC).  This 
policy has limited the ability of some of 
our members and invited speakers to 
attend because conflicting class 
schedules.  For the 2014 joint meeting 
with the SAS, AAVSO and CBA, it has 
been suggested that we move the date 
of the symposium to mid-June to ac-
commodate schedules. Some of our 
members and vendors have attended 
the RTMC right after the SAS Sympo-
sium, but fewer have been doing so in 
recent years.  Next year we are pro-
posing that the Symposium be held on 
June 12 -14, 2014 and have contacted 
several hotels in cities across the 
western United States.  We have re-
ceived attractive proposals from three 
candidate venues for the 2014 Sym-
posium.  These are, in no particular 
order, the Northwoods Inn at Big Bear, 
CA, the Ontario Airport Hotel at Ontar-
io, CA, and the Suncoast Hotel & Ca-
sino at Las Vegas, NV. 

Big Bear, California – Northwoods 
Resort 

http://www.northwoodsresort.com/ 

We have been meeting at the North-
woods Resort since 2000, so most 
people are familiar with it. 

Northwoods has always been able to 
offer an attractive price to us. Based 
upon the size of our group, they have 
not charged for many amenities such 
as the cost of the meeting room or  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Internet access, which many other 
venues charge for. 

Meeting in the mountain community of 
Big Bear is pleasant.  However, it is 
not convenient to get to, particularly if 
flying into Southern California.  North-
woods has been sold several times in 
recent years, and some deferred 
maintenance issues have been crop-
ping up. They have upgraded their 
Internet service. 

Ontario, California – Ontario Airport 
Hotel 

http://www.ontariocaairporthotel .com/ 

Formerly the Ontario Hilton, they are 
currently an independent hotel and are 
in the process of affiliating with a major 
hotel chain. That affiliation will be 
completed by the end of summer. 
They are located at the Haven off-
ramp of the 10 Freeway in Ontario, 
within an easy drive of our Southern 
California members. The 309 guest 
rooms have been recently renovated 
and the meeting rooms will be reno-
vated this fall. It is a mile from the On-
tario Mills Mall and within a couple 
miles of Victoria Gardens. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This hotel has several ballrooms and 
meeting rooms which can be used for 
our functions. Lunch can be preor-
dered on site. There is one restaurant 
in the hotel, and three others within 
two blocks. Free Internet access is 
available in all parts of the hotel and 
rooms. 

Las Vegas, Nevada – Suncoast Hotel 
& Casino 

http://www.suncoastcasino.com/ 

This hotel is the most reasonably 
priced venue in the Las Vegas area 
that could meet our needs. It is located 
in the northwest section of Las Vegas - 
well off the Strip. It is located several 
miles from the airport, but a free shut-
tle is available. Taxi service to the Strip 
or the airport can be pricey. 

Guest room internet, resort fees and 
taxes are included in the $108 price 
(see the cost comparison below).  
However, if you need Internet access 
from the meeting room, that will cost 
an additional $18 - $25 per day. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Northwoods Resort 

Ontario Airport Hotel 
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The $108 price represents Friday and 
Saturday nights; it will be lower for 
Sunday through Thursday nights, and 
the hotel will honor the SAS rate for 3 
days before and after the Symposium 
if you want to tack on a vacation. 

Overall, it is a very nice location with a 
lot of onsite and nearby entertainment 
available. 

Cost forecast & comparison:  Based 
on the proposals that we have re-
ceived, the Table above provides you 
with some planning information regard-
ing the attendee costs at each of these 
venues. 

Please let us know your preferences 
by responding to the SAS Survey at: 

http://www.surveymonkey.com/s/VCMJJZL 

 

Reminders ... 

Membership Renewal: Your SAS 
membership runs from May through 
April.  Even if you can’t attend the an-
nual Symposium, we value your sup-
port of the Society for Astronomical 
Sciences, and your interest in small-
telescope science.  You can renew 
your membership on the SAS website 
(SocAstroSci.org), by going to the 
MEMBERSHIP/REGISTRATION tab. 

Symposium Proceedings:  The pub-
lished proceedings from the 2013 
Symposium are freely available in PDF 
format at the PUBLICATIONS tab of the 
SAS website (www.SocAstroSci.org). 

Symposium videos: If you weren’t able 
to attend the annual Symposium, you 
can still watch the presentations.  Vid-
eos of most of the technical presenta-
tions have been posted on the SAS 
website at the PUBLICATIONS tab.  
These are “WMV” files that should be 
compatible with most modern comput-
ers.  The videos are freely available to 
all interested viewers.  

Contact info: If you haven’t been re-
ceiving e-mail messages about the 
Newsletter or the SAS Symposium, 
then perhaps it’s because you’ve 
changed your e-mail address but ha-
ven’t told us.  You can update your 
contact info on the  
MEMBERSHIP/REGISTRATION tab of the 
SAS website.  The SAS never sells or 
shares your name or contact infor-
mation without your explicit permis-
sion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Workshop Videos 

Those of you who requested DVD’s of 
the workshops 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 
Buchheim at Bob@RKBuchheim.org 
and he’ll send you 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 costs $5.  If 
you were not registered for the work-
shop, the cost is $55. 

 

SAS Spectroscopists 

During the SAS-2013 Symposium, 
Wayne Green initiated a gathering of 
participants with an interest in spec-
troscopy (see photo below).  The 22 
people who joined the discussion 
ranged from professional astronomers 
and experienced spectroscopists to 
those who confessed to being “inter-
ested but naive” in the subject. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The group engaged in a wide-ranging 
discussion that included questions and 
successful approaches to setting up 
and operating your spectrograph; cali-
bration procedures and sources of 
calibration lamps for different wave-
length ranges; appropriate research 
targets for small-telescope spectros-
copy.  It was noted that the IAU will no 
longer send telegram notices of super-
nova without spectroscopic confirma-
tion, which might make this a fruitful 
activity for some amateur spectrosco-
pists (e.g.  gathering low-resolution 
spectra in collaboration with supernova 
search teams). 

We’re not sure how the SAS spectros-
copy community will maintain an ongo-
ing interaction, but your Newsletter 
editors would be delighted to receive 
articles about projects, methods, suc-
cesses and challenges. 

 

 

 

 

Suncoast Hotel & Casino 

SAS-2013 included an informal gathering of SAS spectroscopists, initiated and 

facilitated by Wayne Green.                                               photo by Bob Buchheim 

http://www.socastrosci.org/
mailto:Bob@RKBuchheim.org
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Technical Note 

Improve Your Image Skills – and Try Some 
Data-Mining – with Astro-Informatics 

by Wayne Green 

Space instrumentation is some of the most highly qualified 
machinery we have. The Milkulski Archive for Space Tele-
scopes, or MAST program, offers access to older datasets 
free of charge to those interested. The archives are fascinat-
ing to explore. Readily accessible are both the datasets and 
references to publications that used the data.  

As an illustration of what’s available and how it can be used, 
I recently searched for data on the formation of PROto-
PLanetary Discs (aka “Proplyds”).  You can access a myriad 
of Proplyd images within the Hubble Archive. 

In order to access most data, you must acquire your creden-
tials at the MAST archive, 

http://archive.stsci.edu/getting_started.html. 

Anyone can obtain a MAST user's account and download 
data, including astronomical researchers, amateurs, educa-
tors, and the general public.  A Guest Observer (i.e. you) 
requesting proprietary data from HST and FUSE observing 
programs must be a registered user to obtain this data.  
Non-proprietary data may be retrieved without registering, 
although users may always use their registered username.  

Find the link to become a registered user and take their quiz.   

In the meantime you can start forming a query of your own.  
For this example of Proplyds, I'm using data taken from pro-
posal 6603. On the main search page 

http://archive.stsci.edu/hst/search.php 

you will find the ``Proposal ID'' field.  Enter 6603 and the 
query results contain the dataset u3j10301 at λ 6564 or the 
Hα line.  Other datasets are available -- that's your assign-
ment. 

I see the filter for this dataset is “F656N”; but what does that 
mean?   Go to ftp://ftp.stsci.edu/cdbs/comp/wfpc2/ 

and find the .txt file for the 656n filter.  A simple python plot 
routine translates the text file into a graph – Figure 1. Yup, 
it’s the H-alpha filter. 

I select the files and have MAST prepare an FTP download 
for me.  They send me an email with the file directory and list 
of files.  I use my FTP utility, select BIN and use mget to get 
all the files at one time (which takes a while). 

Once the download is in place, you can examine all the data 
and engineering files in the package. The descriptions of the 
files are contained on the STSci web pages.  Exploring the 
background of these images was as fascinating as working 
with the data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When I take a break from hitting my thumb with a hammer, I 
like to relax using IRAF for a little image processing. The 
files that are provided by MAST have already been WCS 
aligned, so aligning and combining the images is really quite 
simple. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At the end, I took the final combined image and used ds9 to 
measure the width of the ProPlyD's main area. Knowing that 
the distance to the Orion Nebula is on the order of 400pc, 
and the size of the WFPC2 pixel is 0.1 arc sec, I am able to 
show the comparative size of this disc.  

Figure 1:  Spectral transmission curve for the 

“F656N” filter – HST’s H-α filter. 

Figure 2(a):  A raw HST frame.  Darks and zeros have 

been applied, but cosmic ray correction has not been 

applied 
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When you make presentations, it is nice to be able to speak 
with your own voice about the size of these objects -- ob-
tained by your own hand using HST data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Small-Telescope Astronomical Science in 
the News:  April - June 2013 

compiled by Bob Buchheim 

I continue to be amazed at the breadth and depth of astro-
nomical research that can be conducted with small tele-
scopes and modest instrumentation.  While large aperture 
and sophisticated equipment is always advantageous, it 
seems to be more important that the observer have dedica-
tion and diligence, rather than a large budget. 

This quarter’s compilation of peer-reviewed research con-
ducted with telescopes smaller than 1-meter (40 inches) – 
and mostly smaller than 0.5-m (20 in) – includes active gal-
axies, a variety of stars and star systems, asteroids, mete-
ors, and solar-system dust.  I particularly commend to SAS 
photometrists the papers on photometric evaluation of spin-
orbit alignment in DI Her, and magnetic activity in BO Mon, 
both of which cry out for ongoing observations. 

Good luck on your projects, and don’t forget to keep your 
Newsletter editors informed when your paper is published! 

 

Instrumental Methods for Professional and Amateur Col-
laborations in Planetary Astronomy 

by O. Mousis, et al 
Experimental Astronomy (submitted) 

Simply put:  if you are wondering whether amateur astrono-
mers can make important contributions to planetary science, 
the answer is, definitively, “yes, indeed!”  This paper is partly 
a review of the evolution and contributions of amateur scien-
tists and partly a textbook on the equipment, procedures, 

and science goals of amateur astronomical science and the 
sorts of peer-reviewed results coming out of amateur and 
pro-am collaborations.  The long list of co-authors includes 
names that many of you will recognize, such as G. Masi, A. 
Maury, C. Buil, and D. Herald. 

The complete 123-page paper is available for download on 
arXiv at:  http://arxiv.org/pdf/1305.3647.pdf. 

I heartily recommend perusing it, to get ideas for projects, 
ideas for equipment, and people whom you may want to 
discuss ideas with. 

 
 
Light Curve of CR Bootis 1990 – 2012 from the Indiana 
Long-Term Monitorng Program 

by R. Kent Honeycutt, et al 
PASP v.125 p. 126, 2013 February 

There are things to be learned from long runs of photometry, 
since many of the changes that take place in stars happen 
slowly, and hence would be either missed entirely, or risk 
being badly misunderstood, when viewed at a “snapshot” in 
time.  Small telescopes are the most common sources of 
such long runs of data, and “autonomous robotic” telescopes 
are wonderfully productive.  The Indiana program has been 
using a 41-cm (16-in) autonomous telescope for CCD pho-
tometry of variable stars since 1990. 

If you are thinking of setting up an autonomous telescope, it 
will be worthwhile reading this paper –the Honeycutt team 
has had both wonderful success and plenty of “learning op-
portunities” from their equipment.  

One target of their research is the cataclysmic variable star 
CR Boo, for which they present a 22-year lightcurve.  This 

Figure 2(b):  A reduced HST frame. Figure 2(c):  Zoomed into the main ProPlyD with 

ds9 physical scale applied 

http://arxiv.org/pdf/1305.3647.pdf
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system displays a variety of brightness fluctuations, including 
inconsistent quiescent brightness, super outbursts, dwarf-
nova outbursts, and (sometimes) sinusoidal-like modulations 
at mid-brightness.  Although one can see a “high state” and 
“low state’ situation on the lightcurves, the pattern of switch-
ing between these two states is inconsistent.  Sometimes it 
cycles between them in a reasonably constant interval; other 
times it gets “stuck” in one state of the other. 

The authors note that both the consistent quasi-periodic fluc-
tuations, plus the tendency to get “stuck” on one state or 
another, are both characteristic of systems with deterministic 
chaos:  they are – in principle – deterministic, but are so 
sensitive to initial conditions that as a practical matter the 
fluctuations are unpredictable. 

The authors note that this is an interesting subject for con-
tinued study; but unfortunately they don’t lay out a specific 
set of observations that would be useful in this direction. 

 
 
The Eclipsing Binary System With an Eccentric Orbit 
V1176 Cas=GSC 4513 2537 

by V. S. Kozyreva, et al 
Astrophysics, Vol. 56, No. 1, March , 2013 

The “et al” includes SAS members Tom Krajci (who contrib-
uted photometry) and John Menke (who contributed spec-
troscopy).  This is the first study of the recently-discovered 
eccentric-orbit eclipsing binary system.  The two stars are 
found to be similar (most likely  spectral classes G3V and 
G6V, based on spectra, color indices, and lightcurve model-
ing).  The system seems to show an abnormally-fast apsidal 
motion (albeit based on a short baseline of observations), 
that is nearly 5 times the rate expected from general relativi-
ty. 

The authors note that this system would benefit from a fol-
low-up study “in a few years” – preferably a multi-color pho-
tometric lightcurve and spectroscopic study – to validate the 
apsidal motion.  Since the data reported here was gathered 
in 2009-2010, it is now time for that follow-up study, which 
should be within the capability of many SAS members.  The 
system is V= 11.26, the eclipses are deep (primary ΔV≈ 0.65 
and secondary ΔV≈ 0.50, but the period is long (nearly 6 
days), which makes it a time-consuming project to map most 
of the lightcurve; and one that will benefit from multiple ob-
servers, well-spaced in longitude. 

 
 
The Stability of BVRI Comparison Stars Near Selected 
TeV Blazars 

by Cameron Pace, et al 
Publ. Astronomical Soc. Pacific v. 125 p. 344 (April 2013) 

Over the past couple of years, this column has noted several 
long-term studies of photometric variations in active galactic 
nuclei, examining both brightness and color changes in 
these targets.  These studies generally use differential pho-
tometry, and therefore rely on the implicit assumption that 
the comp stars are non-variable. 

The project reported here uses “all sky” photometry to as-
sess the stability of comp stars in the fields of several 
blazars.  The observations were done with a 40-cm (16-in) 

telescope, CCD imager, and standard photometric filters.   
The authors find that most of the comp stars used by other 
authors in other studies are, indeed, constant.  However, 
they found several stars that are almost certainly non-
constant, and flagged these so that they can be excluded 
from future projects on the five blazar fields studied. 

 
 
Long-Term Optical Polarization Variability of the TeV 
Blazar 1ES 1959+650 

by Marco Sorcia1, et al 
The Astrophysical Journal Supplement Series, 206:11 
(14pp), 2013 June 

Speaking of blazars, not only are they variable in brightness 
and color, they also exhibit large and varying polarization.  
The authors used an 84-cm (33-in) telescope with a polari-
metric imaging instrument to conduct a 3.5-year study of 
Blazar 1ES 1959+650 (which is, coincidentally, one of the 
target fields examined in the preceding paper and which 
includes two photometrically-variable stars). 

The authors find that the blazar exhibits large photometric 
variability (changing by over 1 magnitude in R-band); and 
also large variability is degree of polarization (ranging from a 
few percent to over 10% linear polarization).  Over the entire 
period of study, although the polarization angle varied signif-
icantly, its typical orientation is consistent with a radio jet that 
is associated with this blazar.  In general, the brightness and 
polarization variations are uncorrelated; however, during an 
almost 4-month period in 2009, the brightness and polariza-
tion changes were almost perfectly “in sync”. 

The authors plan to continue this project, with an eye toward 
better-characterizing the frequency spectrum of polarization 
changes, which may help to decide if the changes are due to 
inhomogeneity in particle flux, or to changes in the magnetic 
field in the jet. 

 
 
Flip-flops of FK Comae Berenices 

by T. Hackman et al 
Astron. & Astrphys.  vol 553, A40 (2013) 

FK Com is a single star displaying complex photometric var-
iability that is almost certainly caused by cool starspots.  
Long-term photometric monitoring of this star (and the hand-
ful of similar stars) with small telescopes can show the star’s 
rotation, the evolution of starspots, and the differential-
rotation law for the star.  This paper is primarily concerned 
with the mathematical analysis of the resulting lightcurves, 
but it uses as the basis for the analysis long-term, high-
density V-band photometry gathered using a 25-cm (10-inch) 
and a 75-cm (30-in) telescopes. 

Some early photometric evaluations saw hints that FK Com 
possessed two reasonably long-lived active regions, and that 
on occasion the activity “flipped” from one region to the other 
(the so-called “flip-flop” effect).  The data and analysis pre-
sented here shows that while flip-flops do happen, the over-
all picture is quite a bit more complicated and nuanced. 

Small-telescope photometry that is consistently done (e.g. 
every night) for long intervals (e.g. several years) appears to 
be a valuable activity to better understand this family of 
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stars.  If you are interested in undertaking such a project, 
and want to learn about the methods for evaluating the re-
sulting lightcurves, this paper will be a valuable reference 
source. 

 
 
 
 
The Canadian Automated Meteor Observatory (CAMO): 
System overview 

by R.J. Weryk, et al 
Icarus v. 225 (2013) p.614–622 

Several SAS members own or use fireball-tracking systems; 
these are typically very wide-field (near 180 deg FOV) video 
systems.  They can provide interesting trajectory and pho-
tometric/lightcurve data, and when two or more stations ob-
serve the same meteor, the 3-D trajectory can be recon-
structed.  However, the low spatial resolution of these sys-
tems blurs out many fine-structure details of the meteor abla-
tion. 

This paper describes an approach to getting high-accuracy 
trajectory and observing the fine structure of the meteor ab-
lation, by tracking the meteor along its flight.  (This idea was 
first demonstrated by Jenniskens and Gural; Dr. Jenniskens 
was the keynote speaker at the SAS-2011 Symposium).  
The CAMO system uses a wide-field intensified CCD system 
(28 degree field of view) to detect meteors as faint as 5

th
 

magnitude.  The track file of a detected meteor is handed off 
to a narrow-field of view intensified CCD sensor (50-mm, 2-
inch aperture) whose pointing is directed by a two-mirror, 
fast-response pointing system.  The narrow field sensor pro-
vides very accurate trajectory data, and fast-frame-rate 
(about 100 fps) imagery of the meteor’s fragmentation and 
ablation.  Finally, since there are two nearly-identical setups 
separated by about 50 km, the system can provide 3-D tra-
jectories of excellent accuracy. 

The results gathered from this system are intriguing:  when 
viewed at the unprecedented resolution that CAMO pro-
vides, each meteor has its own personality.  Some show the 
“flash and fade” that is common in photographic meteor 
trails; some break into two or more recognizable pieces (and 
the gradual separation of the pieces is visible in the video 
record), and some leave a “wake” behind them. 

The authors expect this system to yield improved under-
standing of meteor fragmentation and deceleration (related 
to composition), luminous efficiency, and other parameters. 

 
 
A new look at the long-period eclipsing binary V383 
Scorpii 

by C. Gałan, et al 
Astron. & Astrphys.  vol 550, A93 (2013) 

  
V383 Sco is an eclipsing binary system with a special wrin-
kle:  its orbital period is about 13.5 years.  The authors used 
V and I-band photometry from the small-aperture ASAS-3 
system to map out the eclipse lightcurve of the most recent 
eclipse (2007/8), and combined that with large-aperture 
high- and low-resolution spectroscopy to better understand 
this system. 

The spectral energy distribution is best fit by the combination 
of an F and M type stars.  One of them is a pretty regular 
pulsator with a pulsation period of about 200 days:  the pul-
sations of amplitude 0.1 mag (V) are clearly visible in the 
out-of-eclipse lightcurve.  There had previously been some 
suspicion that this system (like eps Aur) might include a 
dusty disk involved in the eclipses, but the author’s data 
pretty convincingly shows that the eclipse depth is a strong 
function of observation wavelength, which argues against 
this idea. 

The authors note that the next eclipse is expected to begin in 
the middle of 2020, and that an extensive photometric and 
spectroscopic campaign is needed at that time. (Mark your 
calendars!)  They also call for continued, ongoing photome-
try, to better characterize the pulsations; and radial-velocity 
studies with a goal of finding the RV orbit.  Sadly, it appears 
that (assuming the author’s model of the system is correct) 
the secondary eclipse is likely to be very shallow (maybe 
0.01 mag in R-band); and most likely masked by the pulsa-
tions.  Still, I suppose we’ll never know unless somebody 
looks.  This might be a worthwhile effort, well within the ca-
pability of many SAS observers (albeit a “low probability of 
success” undertaking) 

 
 
Photometric Properties of the Interacting Binary BO Mo-
nocerotis: Evidence for Magnetic Activity 

by Phillip A. Reed and Bernard J. Yuhas 
The Astronomical Journal, 145:119 (7pp), 2013 May 

Here is a really neat study of an eclipsing binary system, and 
a fine example of the science that can be done with modest 
telescopes.  This paper reports a CCD photometric study 
done with two college-observatory telescopes of 46-cm (18-
in) and 61-cm (24-in) aperture.  Although BO Mon has a 
good 41-year-long record of eclipse timings, this is the first 
complete multi-band lightcurve study on the system.  The 
authors use their BVRI lightcurve to model the system com-
ponents, yielding a picture of a pretty typical Algol-type sys-
tem (a late A-type primary star and a very late K- or early M-
type secondary star), presumably undergoing mass-transfer.  
The “observed minus calculated” (O-C) analysis of the 
eclipse timings provides confirmation of the suspected mass 
transfer, and also pretty compelling evidence for a magnetic-
activity cycle with a period of about 18 years. 

The authors note that in order to cement this picture of the 
system, and in particular to confirm the magnetic-cycle hy-
pothesis, several types of additional observations are indi-
cated; most of which can be done with backyard-scale tele-
scopes. 

First, ongoing measurement of eclipse timings is needed, to 
extend the O-C analysis through a couple of more magnetic-
activity cycles.  Second, a spectroscopic study would be 
valuable to confirm the modeled spectral-types (probably a 
practical small-telescope project); and to construct a radial-
velocity curve to confirm stellar sizes (which may require a 
large telescope).  Finally, the authors note a clever rationale 
for long-term photometric monitoring of this system.  The 
Applegate mechanism (whereby magnetic activity is trans-
lated into the orbital-period fluctuations that are seen in the 
O-C curve) also predicts two photometric consequences:  
the brightness of the secondary star (and hence the entire 
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system) should fluctuate in phase with the (~18-year) mag-
netic activity cycle, and the system’s color should be “bluer 
when brighter” in sync with the magnetic activity.  The paper 
doesn’t provide any estimate of the predicted amplitude of 
the brightness or color changes, but do encourage observers 
to monitor this system with the goal of detecting these ef-
fects. 

I asked Dr. Reed about the expected photometric effect.  He 
provided this additional information:  “The mechanism that 
causes the variations is described by Applegate (1992, ApJ, 
385, 621), which calls for, roughly, a ~10% variation in the 
star's luminosity.  It would be the secondary star's luminosity 
that varies, so I expect the effect to be most noticeable dur-
ing the total primary eclipse when only the secondary star is 
visible.  The luminosity variation would translate to an ap-
parent magnitude difference of about  ~100 to ~200 mmag 
(that is, 0.1 to 0.2 magnitudes) during the eclipse, but will 
probably be negligible outside of the eclipse when the main-
sequence primary star contributes most of the light.  There-
fore, I think, the depth of the primary eclipse should vary by 
100 or 200 mmag over the 18-year cycle.” 

If you’re up for a long-term project, you should consider add-
ing BO Mon to your observing calendar. 
 
 
High-Resolution Imaging of the Gegenschein and the 
Geometric Albedo of Interplanetary Dust 

by Masateru Ishiguro, et al 
The Astrophysical Journal, 767:75 (13pp), 2013 April 10 

The zodiacal light and the gegenschein are very subtle (or 
even elusive) glows when observed visually.  Making accu-
rate photometric profiles of them is, as you might imagine, a 
real challenge:  they are very faint, which means that quite 
sensitive imaging is required; they have huge extent, which 
means that a very wide-field sensor is needed.  It is worth-
while to try to create accurate photometric maps of the phe-
nomena because hidden in that glow is information about the 
dust component of the inner solar system. 

This paper describes a bespoke instrument and the impres-
sive results that the authors have achieved at characterizing 
the gegenschein.  The instrument is a custom-designed tele-
scope with a 12-mm (0.5-inch) aperture, feeding a large-
format back-illuminated CCD imager, to yield a field of view 
of 46 X 92 degrees. 

Accurate flat-fielding is needed in order to tease out the low-
contrast signal of the gegenschein; but how do you find a 
source that is accurately flat over such a side FOV?   Neither 
sky-flats nor light-box will do over such a wide field.  The 
authors implemented a solution that may also be useful to 
wide-field DSLR photometrists.  They select a convenient 
star (near the zenith) on a clear stable night, and make an 
array of images, changing the pointing before each image, 
so that the “reference star” is positioned at different locations 
in the image.  With a large array of such images (and as-
suming that the star isn’t variable, and that there has not 
been any change in atmospheric conditions), they then fit a 
low-order polynomial to the instrumental brightness of the 
star images (versus position).  This 2-D curve fit becomes 
their flat-frame. 

They find that the gegenschein is accurately placed at exact-
ly 180 degrees ecliptic longitude (i.e. exactly opposite the 
Sun).  That is, of course, the “textbook” answer, but some 
other attempts at measuring it gave discordant results; here 
they confirm the expected position to within a fraction of a 
degree. 

The brightness profile of the gegenschein is created by the 
size, albedo, and surface properties of the dust particles.  
The authors show how their data can be used to evaluate 
theoretical models of the dust. 

 
 
Asteroids’ physical models from combined dense and 
sparse photometry and scaling of the YORP effect by 
the observed obliquity distribution 

by J. Hanus, et al 
Astron. & Astrophys. 551, A67 (2013)  

Do you routinely submit your asteroid time series photometry 
to ALCDEF (after publication in the Minor Planet Bulletin)?  
You should, because studies like this one draw data from 
ALCDEF for further analysis.  The “et al” in the author list 
includes several people who you may recognize, including 
Brian Warner, Fredrick Pilcher, Bob Stephens, Ron Durkee, 
David Higgins, and Bob Koff,  

A major part of this study was to combine “dense” time-
series data (the sort of rotational lightcurve that many ama-
teur observers can create) with “sparse in time” photometry 
from professional surveys.  The “dense” time-series can give 
a reliable synodic period; while the “sparse” data may enable 
multiple apparitions to be filled in; and with lightcurves from 
several apparitions at different viewing conditions. A 
Lightcurve Inversion analysis can develop both a shape 
model and the orientation of the spin axis.  The authors here 
report new shape models for 119 asteroids.  (In the past few 
years, there have been several analyses of challenges with 
using spares-in-time data.  The authors here implicitly 
acknowledge that “dense” lightcurves are almost always 
needed in order to determine a reliable rotation period; only 
then does the “sparse” data come into play). 

 
Analysis of Spin–Orbit Misalignment in the Eclipsing 
Binary DI Herculis 

by Alexander A. Philippov and Roman R. Rafikov 
The Astrophysical Journal, 768:112 (13pp), 2013 May 10 

Now here is something that you don’t see every day:  a way 
to use time-series photometry to infer the spin-orientation of 
a star (or, in this case, two stars). 

DI Her is an eclipsing binary with an eccentric orbit.  The 
apsidal motion of this orbit (readily measured by eclipse tim-
ings) does not conform to the predictions of general relativi-
ty, at least if you assume that the axis of the orbit and the 
spin-axes of the two stars are aligned.  Some theoretical 
studies have suggested that the system can be brought into 
line with General Relativity if you assume that the spin axes 
of the stars are (roughly) perpendicular to the orbital angular 
momentum vector; and there is some spectroscopic data 
that is consistent with this assumption.  But spectroscopy 
can only determine the projection of the spin-axes onto the 
plane of the sky – not the actual orientation of the spin axis. 
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Enter precision photometry.  Each star spins rapidly, which 
means that the star is distorted into an ellipsoid shape, and 
hence the surface brightness is non-uniform (brighter/hotter 
at the pole).  Thus, the eclipse lightcurve is distorted by the 
non-axisymmetric brightness of the stars, and this effect 
turns out to be (barely) large enough to see on available 
eclipse photometry.  The author’s results are consistent with 
the hypothesis that the stars’ spin axes are significantly mis-
aligned from the orbital axis. 

It gets better.  The spin-orbit interaction is predicted to cause 
the spin axes of the stars to rotate pretty rapidly – more than 
a degree per year.  This means that the nature of the gravity-
darkening photometric interaction will change as the years 
pass.  So, it is useful to record high-accuracy photometry 
every year, to (hopefully) map the spin-axis changes as well 
as confirm the spin-orbit misalignment model. 

The photometric accuracy requirements are stringent, but 
not unrealistic for small-telescope CCD photometrists:  
σ≈0.03 mag is definitely not good enough, but the author’s 
numerical studies show that σ≈0.01 mag allows their optimi-
zation code to converge and determine the spin-axis orienta-
tion to within ±5 to ±10 degrees.  So, if you can make a 
clean lightcurve of an extra-solar planet transit, then the pho-
tometric accuracy requirements for this project are almost 
certainly feasible.  Much of the data that the authors used in 
this paper came from V-band photoelectric photometry on a 
50-cm (20-in) telescope. 

The authors note that there is a paucity of accurate photom-
etry for the secondary eclipse.  They don’t mention, but I 
suspect, that it may also be useful to get high-quality eclipse 
lightcurves in B- and R-band to help separate the gravity 
darkening from limb-darkening. 

This may be a really interesting project for some SAS pho-
tometrists.  The paper also provides a good description of 
the mathematical method used; but it’s probably not the sort 
of calculating that you want to do at home! 

 
Photometry and imaging of Comet 103P/Hartley in the 
2010–2011 apparition 

by Giannantonio Milani, et al 
Icarus 222 (2013) 786–798 

This paper reports the results of a ground-based observing 
campaign that was organized to complement the flyby of 
Comet Hartley by the EPOXI spacecraft.  Fifteen observers, 
using telescopes mostly in the range 20-cm (8-in) to 80-cm 
(31-in) contributed CCD photometry and images showing the 
coma intensity profile.  Interestingly, almost all of the partici-
pating observers were European, with USA represented only 
by users of the Tzec Maun Foundation and Global Rent-a-
Scope equipment.  Is there a message here? 

The ground-based, small-telescope data showed evidence 
of minor outbursts of cometary activity (which were con-
firmed by spacecraft data), and provided useful evidence of 
the dust-density shape of the coma. 
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Symposium Sponsors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We are grateful to our loyal Sponsors, whose 
support is critical to making the annual SAS 
Symposium possible.  
Their fine products have facilitated many 
small-telescope research endeavors. 
Please remember them when you are adding 
to your observing equipment. 

Activity at the Vendor’s Display room at SAS-2013 included both 

camaraderie and capitalism.                            photo by Bob Stephens 
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