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SAS at PATS-2012
The annual Pacific Astronomy and
Telescope Show (PATS) was held in
Pasadena, CA on September 22-23.
The SAS booth was well-attended A
steady stream of people were surprised to learn of the breadth of smalltelescope research activities that are
within reach of amateur astronomers.
Hopefully, we’ll meet some of these
people at next May’s SAS Symposium,
and see their progress at becoming
“backyard scientists”.

Workshop DVDs Available
The Workshop on “Small-Telescope
Spectroscopy”, presented by Dr. John
C. Martin at the 2012 SAS Symposium, is now available on DVD. The
lecture (audio and all slides) is contained in three “WMV” files, which
should be compatible with any PC with
modern software.
DVDs of the workshops from 2011
(“Eclipsing Binary Stars”, by Dr. Dirk
Terrell, and “Robotic Observatories” by
Tom Smith and Tom Krajci) can also
be ordered. Pricing is:
•

$3 per Workshop for registered
participants (if you registered for
the workshop but were unable to
attend, this is your price).

•

$53 per Workshop for people who
weren’t registered.

To order a Workshop DVD, contact
Bob Buchheim at
Bob@RKBuchheim.org
and be sure to say whether you were
registered for the Workshop.

The SAS booth at PATS was the gathering-spot for discussions about small-telescope
science and opportunities for student research. Photo by Bob Buchheim.

Call for Observations:
Jovian Extinction Events
Those of you who attended the 2010
SAS Symposium may remember Scotty Degenhardt’s paper about anomalous dimming associated with mutual
events of Jupiter’s moons Io and Europa. The photometric data showed a
small but definite dimming during the
hour before the (much shorter) mutual
event, and recovery of brightness during the hour after the mutual event. At
the time, there was controversy about
what was causing the effect (Scotty’s
preferred explanation related to Io’s
atmospheric dust), and also some controversy about the reality of the observed dimming (although the data
seemed to be pretty compelling that
the dimming was real).
Continued observations have confirmed the reality of the dimming effect,
and continue to be consistent with the
hypothesis that the dimming is a mani

festation of Io’s tenuous atmosphere
and associated dust torus. The model
hypothesis is illustrated in the Figure
below, for the case of Io occulting Europa.
Dimming of Europa by Io’s extended
(albeit thin) atmosphere begins to be
evident a full hour before the occultation. Considering this model, it is clear
that a complete occultation isn’t required – it might be possible to detect
the dimming in cases where the two
moons pass by each other in a “near
miss”, yielding only atmospheric dimming (but no occultation).
A second effect is detectable when Io
passes behind the cusp of its extended
dust torus (at maximum elongation
from Jupiter). These Torus Tip JEEs
occur every single day because Io
orbits Jupiter every 1.8 days, so it is
either in its eastern or western Torus
tip at least once, and sometimes twice
a day.
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As you can see from the data illustrated in the Figures, this JEE2012 campaign is making important observations. Remarkably, this extinction
technique has allowed us to image
Jovian System characteristics that to
date have not been imaged by any
ground based observations, but only
by space probes such as Galileo and
Cassini.
The Juno Space probe on its way to
Jupiter has asked us to collaborate
with them, by sharing our data and
possibly taking requests for targets for
their mission.
Data and evaluations from SAS photometrists and spectroscopists will be
important contributions to this project.

Obviously, these are tricky observations to make. Time-series photometry
must be gathered for at least ±1 hour
surrounding the predicted time of the
mutual event. The glare from Jupiter
must be minimized as much as possible. Exposure duration must be carefully chosen to avoid both over and
under saturation of the star-like moon
images. Time-sync to WWV is mandatory, so that data from different observers can be combined (since in
many situations, a single observer
won’t be able to record the full duration
of the event). And ideally, a stable
“comparison” source must be found.
Now there is a well-organized project
to observe, record, and characterize
these events during the 2012-2013
observing season. Photometry (using
video or imaging CCD sensors), either
unfiltered or (preferably) filtered is requested from all observers. Timeseries spectroscopy would also be a
very interesting adjunct to the photometry. The current status of results, and
predictions of upcoming events, are
available on the JEE website:
http://scottysmightymini.com/JEE/. For
further information, contact Scotty Degenhardt at
scotty@scottysmightymini.com
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SAS Members support Undergraduate Research Colloquium

This is a critical step toward achieving
the ultimate goal of helping the students gain a capacity for critical thinking and independent decision-making.

Consortium for Undergraduate Research and
Education in Astronomy

SAS member Doug Walker (who is an
adjunct professor at Estrella Mountain
Community College) was the prime
mover behind a gathering of instructors from throughout the Maricopa
Community College District (AZ), focused on undergraduate research.
The colloquium was held on October
11, at Rio Salado C.C., and was attended by about 35 professors from
both the physical sciences and social
sciences. The theme, based on both
“hopes” and “evidence” was that undergraduate research can transform
the student’s goals and interests.
There was some evidence that using
research as a tool in the curriculum
can help the students move from
“learning to pass the exam” to “learning to retain the knowledge and skills”.

SAS members supported Doug in this
endeavor by making several presentations to the assembled professors.
Eric Craine described variable star
projects, and presented opportunities
for student contributions to monitor
environmental light at night. Jeff Hopkins described stellar spectroscopy
equipment and projects. Bob Buchheim described replications of seminal
astronomical observations.

Since many SAS members are involved in science education, you may
be interested in this opportunity for
your students who are considering a
career in science or science education.
Each summer, the Consortium for Undergraduate Research and Education
in Astronomy (CUREA) holds a twoweek observational astronomy program at Mount Wilson Observatory.

Those of you who are interested in
inserting “hands-on” research projects
into undergraduate classes may want
to check out the resources at the
“community college research initiative”
at ccuri.org, and the National Science
Foundation’s “National Center for
Case Study Teaching in Science” at
http://sciencecases.lib.buffalo.edu/cs/

The CUREA program provides a
hands-on exploration of astronomy –
including solar, stellar, planetary, and
cosmological topics. Students live in
the “Monastery”, and utilize a variety of
instruments including the “Snow” solar
telescope and the historic 60-inch telescope. This is an intense program,
with lectures, operation of a variety of
instruments and technologies, and
conduct of a student-selected research
project. These projects have included
solar rotation measurements (by highresolution spectroscopy), variable star
studies, and exoplanet transit observations.
The program is normally limited to
about 6 to 8 students. Applications are
normally due by mid-March. Refer
your students to the website at
http://physics.kenyon.edu/people/turne
r/cureaweb/CUREAmenu.htm

Undergraduate Research colloquium at Rio Salado College. Presenters included
SAS members Jeff Hopkins, Eric Craine, Doug Walker, and Bob Buchheim (not
shown).
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Orion rises “upside down” over the observatories at Cerro Tololo, Chile.
Photo by Bob Stephens

First Experience with Double Star Speckle
Interferometry
by Russ Genet
Here is an informal report on "first light" for double star
speckle interferometry on my modest 10 inch SCT.
After working at it a while, I finally obtained some
speckle interferometry results on my 10-inch Meade/SiTech
telescope. SAO 127196 / WDS 21580 +0556 was selected
from the Carro Catalog for this trial run. This double has
primary/secondary magnitudes of 7.21/7.73. The last reported position angle and separation (2011) were θ= 56 degrees and ρ=10.9 arc seconds respectively. Details on the
Lumenara high speed camera and the specific data that was
analyzed are given in the table below. This data is taken
directly from the camera-file log, to give you an idea of how
comprehensive it is.
The camera was controlled with Lucam Recorder, developed by Heiko Wilkens (Astrofactum). One nice feature
of this camera (and software) is easy control of a Region of
Interest (RoI). To reduce data storage and transmission
difficulties, it is helpful to have a RoI that encompasses only
the double star, plus some allowance for drive/tracking uncertainties. I was able to get by with a 64x64 pixel RoI.
The Figure below is a typical image frame, enlarged with
Microsoft Office Picture manager. A significant elongation
can be noted, perhaps due to being slightly out of focus.
The images can be viewed live while recording. This allows
minor position corrections to be made during recording.
Autoguiding using my auxiliary 80 mm piggy-back guide
scope could be employed for longer recordings, although at
30 frames per second or faster, even recording thousands of
frames does not take very long. The 500 frames in this example only took 16 seconds to record.
4

Camera capture file from Lucam Recorder
Capture start time
Wednesday, 19 September
2012 22:28:47 / UTC -7
Capture duration
16.21 Sec
Captured frames
500
Dropped frames
0
Capture
frame 31 Fps
speed
Camera
Lumenera
SKYnyx2-0M #11070310
pixel size
7.40 x 7.40 µm²
Image format
MONO - 12 Bit
Capture format
Avi / Format8bppIndexed
Image type
Light frame
RoI size
64x64
RoI anchor
312; 234
Frame rate
28.9 Fps
Exposure
32.6 ms
Gain
17.6
Gamma
0.99
Contrast
1.76
Brightness
21
Image flipping
None
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“Speckle” image. Photo by Russ Genet.
I sent the resulting 1.97 MB file to Ed Wiley for reduction with REDUC, Florent Losse’s well-written reduction program for double star astrometry. Within minutes, Ed returned the speckle interferometry reduction result shown
below. I enlarged the image. There is a 180 degree ambiguity which can be resolved be either having some prior
knowledge of the position angle or via “lucky-imaging” or (for
this fairly wide pair) conventional CCD imaging. The camera
orientation and plate scale were determined, via a long exposure (almost 30 seconds) of a region of the sky near M 39,
to be 271.56 degrees and 0.54 arc seconds/pixel respectively. REDUC yielded a position angle of 55.6 degrees and a
separation of 10.82 arc seconds, in close agreement with the
most recent observation reported in the Washington Double
Star Catalog.
Much remains to be done before commencing “production” observations with the Luminera camera. Changing the
plate scale via the use of various power Barlow lenses will
be explored. Different filters will be tried. Exposure times
will be varied, etc. Comparisons will be made with Ed
Wiley’s small-telescope speckle interferometry observations
in Kansas.
The plan is to then make observations with my Andor
Luca-S EMCCD camera which, with cooling and an electron
multiplication chain, should provide lower read noise for
fainter doubles. Once I am confident with observational and
data reduction techniques, I plan to take the cameras, which
are lightweight, compact and easily mounted, for double star
observations on larger telescopes. With speckle interferometry, which is not seeing limited, the minimal observable
double star separation is directly proportional to the aperture
of the telescope (assuming diffraction limited optics). Double
stars with small separations (that are not far from us in
space) have short orbital periods, making them of special
interest.

“Reduced” speckle interferogram. Photo by Russ
Genet and Ed Wiley
For close separations on larger telescopes, errors introduced by atmospheric (chromatic) dispersion can become
significant. This effect can be taken out (to first order) with
an atmospheric dispersion corrector (ADC) – a pair of rotatable prisms which are available commercially already
mounted into a working unit.
I enjoy observing runs as guest observer and look forward to visiting a number of different observatories. “Have
speckle interferometry instrument, will travel” will be my motto.
My thanks to Brian Mason for letting me sit in on a
speckle interferometry run with the 4-meter telescope at Kitt
Peak several years ago. This sparked my interest in this
area of research. Thanks also to Bruce Holenstein who has
been very supportive on high speed cameras and photometry, and to John Martinez, B.J. Fulton, and Federica Bianco
at the Las Cumbres Observatory for a very informative
speckle run on their 32-inch telescope north of Santa Barbara.
Thanks to Ed Wiley for advice on observations and
help with data reduction. Thanks to Heiko Wilkens and Florent Losse for really fine software. Finally, thanks to the
American Astronomical Society and their small research
grant program which funded the Luca-S EMCCD camera,
and to Andor for offering a demonstration camera at half
price so it would be within the limit of the AAS grant.
Full disclosure: Russ is the lead organizer of the upcoming
Maui International Double Star Conference, and your editor
is on the scientific organizing committee. The conference
will be held at the University of Hawaii's Institute for Astronomy on Maui, HI, Feb 8-10, 2013. Everyone interested in
double-star science (from visual to high-angular-resolution
methods) is invited to participate. Space is limited to about
40 attendees, of whom about 30 have indicated plans to
attend at this point. If you're interested, check out the conference
agenda
and
registration
information
at
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www.AltAzInitiative.org. This promises to be an interesting
scientific program, and you may be able to “sell” it as a Hawaiian vacation with your non-astronomer spouse.

Our double-star researchers will be pleased to know that
Bob Argyle’s book “Observing and Measuring Visual Double
Stars” has been extensively revised and augmented with
new material, including “lucky imaging”, “”CCD imaging”, and
nd
“speckle imaging”. The 2 edition is available from all the
usual retail sources.

Small-Telescope Astronomical Science in
the News
July - September 2012
compiled by Bob Buchheim
I continue to be impressed – and a bit surprised – by
the breadth and depth of astronomical research that is being
done with small telescopes and reported in the peerreviewed literature. (The community of professional astronomers seems to consider anything less than 2.5 meter aperture as “small”, but I’m sticking with my own criterion – less
than 1 meter, and primarily the sort of research that might be
feasible for the “backyard scientists” to undertake).
In this quarter’s survey of the literature, you may find
projects that you’d like to participate in or pursue on your
own. Start now! Two months of data collection, a month of
analysis and evaluation, and by January you’ll be ready to
submit an abstract for presentation at the SAS-2013 Symposium. Right on time!
Spectroscopic and photometric study of the contact
binary BO CVn
by S. Zola, R.H. Nelson, et al
New Astronomy v.17 (2012) p.673–678
Here is a well-done and insightful project to characterize an eclipsing binary system. This system was only recognized in 1986, and has been the subject of two photometric
studies, but this is the first time that spectroscopic data (radial velocities) have been determined. CCD photometry in
Stromgen v, b, y and Johnson V,R bands was taken with 50cm and 60-cm (20- and 24-in) telescopes. These provided
very clean lightcurves with complete phase coverage. The
lightcurves display a definite “flat bottom” in the secondary
minimum.
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The key to the new results is radial-velocity data taken
on the 1.8m (71-in) telescope at Dominion Astrophysical
Observatory. This provided a reliable value of the mass ratio
(q), which was not available for the previous studies. It turns
out that the often-used “q-search” method to solve EBs using
only photometric data has some serious limitations; and one
of those is that q-search results are unreliable for contact
binaries with partial eclipses (even though the solution will
“look” good). This study highlights that issue. Both previous
photometric studies used q-search to determine q≈0.2; but
the spectroscopic data shows that q=0.34. This change of
course means that all of the other parameters derived by a
pure-photometric analysis are suspect.
With this study, BO CVn is found to be a contact binary
with a high fill factor, and inclination i = 89.4 deg. The “flatbottom” secondary minimum could only be matched by assuming a significant “third-light” contribution, but it is an open
question whether this is a third star in the system, or an unrelated object.
An eccentric eclipsing binary: CG Aur
by E. Sipahi and H.A. Dal
New Astronomy v.18 (2013) p.13–17
Here is the first multi-band lightcurve of this eccentricorbit eclipsing binary. CCD photometry in BVRI was collected with a 40-cm (16-in) Meade schmidt-cassegrain telescope. It is confirmed to be a detached binary, with a substantial temperature difference between the two stars
(∆T≈1000K). The authors prepare a model based on the
use of a photometric mass ratio, although this may be problematic (some experts note that q-search is not reliable for
detached systems). Because of the eccentric orbit, the authors note that spectroscopic mass ratio and radial-velocity
data is highly desired.
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Photometry of two DQ white dwarfs. Search for spots
by T. Vornanen and A. Berdyugin
Astronomy &Astrophysics, v 544, L6 (2012)
The authors have been studying the magnetic fields of
white dwarf stars, using spectropolarimetry. Unfortunately,
the data does not match any expected model, and the “best
fit” model consists of an extremely hot spot surrounded by
an extremely cool stellar atmosphere (or, worse, a cool envelope with a “hole” in it through which a hotter surface can
be seen). In order to rule out such an implausible model,
they began a project of small-telescope photometry to
search for variability (which—if observed – could be evidence of starspots modulated by the rotation period of the
star). They performed CCD differential photometry in B and
R bands with a 35-cm (14-in) Celestron telescope, achieving
roughly 15 mmag photometry. They saw no evidence of
variability; which was the expected “null” result.
However, they also acknowledge that this may not be
the end of the story. First, their observations spanned only
about a month, and it is not at all certain that this is long
enough to detect rotation of a white dwarf (some of which
have very long rotation periods – a year or more). Second,
considering the possible ranges of rotation rate, spot size,
spot latitude, and axis inclination, they estimate a 40%
chance that their observations could have “missed” the effect, if it were indeed there to see. And, of course, there’s
the nagging problem that no other solution is evident for the
problematic polarimetry data.
This sounds like an interesting and challenging project
for an SAS photometrist. The amplitude of the variation
(presuming that the stars are, indeed, spotted) would be
similar to the delta-mag of an extra-solar transit: one percent or less brightness change. The project must continue
for an extended period of continuous (nightly) observation in
order to either detect or rule out a rotation-induced periodic
th
th
modulation. The stars are faint (14 -15 magnitude), but the
authors have ruled out very short-period fluctuations, so it is
OK to use long exposures to achieve milli-mag photometry.
Their target stars are both north of the equator: GJ 1117
and EGGR 78. If you’re up for a challenge, check them out!
Period variation in BW Vulpeculae redux
by A. P. Odell
Astronomy & Astrophysics, v.544, A28 (2012)
BW Vul is a β Cep type pulsating variable, whose times
of maximum and minimum light have been monitored (with
unfortunate gaps) for over 50 years. The widely-accepted
model of its O-C curve is one of continuously changing period, plus a periodic light-time effect (caused, presumably, by
a companion in a roughly 30-year orbit). Alas, the star has
departed dramatically from this model over the past 10
years.
The author notes that the deviation is particularly compelling evidence that the purported light-time effect does not,
in fact, exist (although it is a head-shaker as to why the
star’s period changes fit it so nicely for nearly three complete
cycles). An alternate model – stable period for 1 to 3 decades, punctuated by abrupt period changes – is still in the
running, and might resolve some astrophysical concerns
about the β Cep stars.
The take-away here, emphasized by the author, is
“more data!” Photometric and spectroscopic times of max
and min light are going to be needed, on a regular basis, for
the next 10 to 30 years to provide evidence of what’s going
on with the star. The teaser is that if the “punctuated period

change” model is correct, and if the changes are indeed
pseudo-periodic with period of a decade or so, then the next
change is expected right about now (±20 years). So you
may want to add this star to your observing list.
Astrometric results of observations of mutual occultations and eclipses of the Saturnian satellites in 2009
by J.-E. Arlot, et al
Astronomy & Astrophysics, v.544, A29 (2012)
The “et al” in the author list includes some names that
might be familiar to our occultationists: A. Christou, F. Colas, D. Gault, T. George, D. Herald, and B. Loader .
Mutual-events of Saturn’s satellites offer a wonderful
opportunity to make astrometric measurements of stunning
precision. The lightcurve of an occultation or eclipse can be
translated into astrometric accuracy of a few milliarcseconds. Such ground-based measurements are a valuable adjunct to conventional astrometry and spacecraft observations. This report describes the results of the 2009
campaign to observe mutual events of Saturn’s moons. Virtually all of the observations were made with either CCD or
video cameras, on quite small telescopes, mostly less than
50-cm (20-in) aperture, and many by non-professional astronomers.
The results show that all of the best ephemeris models
(e.g. JPL Horizons) deviate from the measured timings, with
the residual errors being of the order 10-20 milli-arcseconds.
Spin vectors in the Koronis family: III. (832) Karin
by Stephen M. Slivan and Lawrence A. Molnar
Icarus v.220 (2012) p.1097–1103
The authors merged lightcurves from 5 apparitions of
asteroid (832) Karin, two of which included phase curves
and color indices, in order to determine the synodic period,
sidereal period, and orientation of the spin axis of this asteroid. All photometric data was gathered using CCD photometry on small telescopes, less that 60-cm (24-in) aperture.
Karin is an important target because it is the largest body
created in a fairly recent (≈6 My ago) collision event. Interestingly, it turns out to be a prograde rotator, while all of the
other remnants of this event are retrograde rotators. The
other remnants are much smaller, which probably is significant – collisions tend to preferentially yield retrograde rotating fragments, but perhaps the largest fragment (i.e. Karin)
retains its pre-collision angular momentum.
This sort of study is also a fine example of the importance of determining – and reporting – lightcurves from
many apparitions. Determination of sidereal period and pole
orientation requires data from at least a half-dozen, and
preferably 10, apparitions in order to yield reliable results.
So, don’t ignore a potential target just because its period
seems to have been well-determined. Gathering good photometry from a few more apparitions may provide the essential data that is needed to understand the state and history of
an asteroid such as Karin.
Epoch Data in Sidereal Period Determination. I. Initial
Constraint from Closest Epochs
by Stephen M. Slivan
Minor Planet Bulletin, v 39 No.4 p.204 (Oct-Dec 2012)
Dr. Slivan points out in this article that using lightcurves
to determine the spin vector of an asteroid requires data
from several apparitions; and that the number of asteroid
rotations between the two apparitions must be accurately
determined. This, in turn, becomes increasingly uncertain as
7
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the time interval between the apparitions is increased.
Therefore, the very best approach is to measure lightcurves
on two (or more) consecutive apparitions; thereby providing
the bet ability to “count” rotations between apparitions.
In the preceding paper (about Karin’s spin state), this
advice was followed – Slivan & Molnar gathered lightcurves
on 4 consecutive apparitions. The message is that we backyard scientists should strive to do the same.
A multisite photometric study of two unusual β Cep
stars: the magnetic V2052 Oph and the massive rapid
rotator V986 Oph
by G. Handler, et al
Mon. Not. R. Astron. Soc. v.424,p. 2380–2391 (2012)
Here are the results of an extensive photometric campaign on two β Cep variables, using mostly photoelectric
photometry on small telescopes (median aperture 60 cm =
24 in). Observations were made at 7 observatories on 5
continents over a span of nearly 6 months, with nearlycontinuous photometry several days in a row. The accuracy
of the differential photometry was exceptional – about 5
mmag -- as is required for stars with peak-to-peak amplitude
in V-band of only about 0.04 magnitude.
The resulting lightcurve was subjected to frequency
analysis to isolate different stellar pulsation modes. Successive steps of “pre-whitening” identified the primary pulsation
frequency, the stellar rotation period, and several other pulsation modes. These pulsation modes are then identified by
matching the photometric data to stellar pulsation models
(low-order asteroseismology), which provides an estimate of
the radial profile of properties within the star.
The Proposed Quadruple System SZ Herculis: Revised
Lite Model And Orbital Stability Study
by Tobias Cornelius Hinse, et al
The Astronomical Journal, v.144:34 (10pp), 2012 August
In the April issue of the SAS Newsletter, this column
noted a paper by Lee (AJ v.143 p.34) that suggested two
companions to the eclipsing binary pair SZ Her (making it a
hierarchical quadruple star). Lee also noted that the nearly
2:1 orbital resonance between these two putative companions raised concerns about the stability of their orbits.
Now comes this paper (of which Lee is a co-author),
reporting a more detailed study of the “observed minus calculated” (O-C) eclipse timings, and the orbital stability of the
two purported distant companions. This paper begins with
the orbit suggested in Lee’s previous paper, and then conducts a wide-ranging Monte-Carlo analysis searching for a
two-companion model that is a best-fit to the O-C data, particularly searching for a stable orbital configuration. It turns
out the candidate periods run from 42.5 years for the potential third star around the AB pair (period 0.81 days), to 85.5
years for the potential fourth star.
Alas, what they found was what they expected. Their
“best fit” configuration was only slightly different from Lee’s,
and any “binary + 2 companions” configuration that matches
the observed O-C data is an unstable system. One of the
companion stars may be on the verge of being ejected. Or
there may be some other (not-yet guessed at) explanation
for the O-C curve.
The bottom line conclusion is: “more data!” The period
and times-of-minimum of the AB pair may be fun and useful
to monitor for changes. The authors end with a call for continued eclipse timings and photometric/spectroscopic data.
8

Something is going on out there, but at this point nobody is
sure what it is.
Discovery of Negative Superhumps during Superoutburst of 2011 January in ER Ursae Majoris
by Tomohito Ohshima, et al
Publ. Astron. Soc. Japan, v.64, L3, 2012 August 25
The “et al” in the list of authors includes several participants in the Center for Backyard Astrophysics and AAVSO,
whom you may recognize: Tom Krajci, William Stein, Enrique de Miguel, Ian Miller, and Boyd Boitnott. The authors
also acknowledge BAA member Gary Poyner for discovering
this superoutburst.
The subject of this paper is an unusual photometric
detection during the superoutburst of this cataclysmic variable:
A cataclysmic variable is a binary star system consisting of a white dwarf surrounded by an accretion disk,
through which it is accepting material from a companion star.
Occasionally the system undergoes outbursts – “normal” and
“super” (brighter). During the superoutbursts, a commonlyseen phenomenon is “superhumps” – periodic brightening
cycles that occur with a period slightly longer than the orbital
period of the two stars. At least, the superhump period is
usually longer – referred to as “positive superhumps”. The
oddity in this particular superoutburst of ER UMa is that the
superhumps were “negative” – their period was a few percent shorter than the stars’ orbital period. Such negative
superhumps are fairly rare throughout the family of CV’s,
and have never before been observed in ER UMa.
This whole study of ER UMa depended on a worldwide
network of (mostly) volunteer astronomers with CCD cameras and small telescopes, ranging from 24-cm (10-in) to 40cm (16-in) aperture.
Remarkably, in the subsequent superoutburst (a few
months later), the star returned to “normal” positive superhumps.
There are several competing models for the initiation of
negative superhumps, and this observation is likely to provide important observational data against which they can be
evaluated.
A photometric and spectroscopic study of WW And – an
Algol-type, long period binary system with an accretion
disc
by Michal Siwak, et al
New Astronomy, v.17 (2012) p.691–696
This paper reads a bit like a detective story, in which
the authors use every scrap of data available in order to create a plausible model of this eclipsing binary system. The
data includes archival spectroscopy and photometry, plus
their own very high-accuracy multi-band CCD photometry
(σ≈0.02 mag) gathered with a 50-cm (20-in) telescope.
The starting point is a very nice set of lightcurves,
showing a clean, deep primary minimum and what appears
to be a large “ellipsoidal-effect” surrounding the secondary
minimum; plus archival spectroscopy that was analyzed to
determine the radial velocity (vs. phase) of both stars. This
gave a good (albeit tentative) spectroscopic mass ratio,
which should have been enough to model the system. Alas,
the resulting models gave implausibly low temperatures for
the secondary star. And a detailed look at the Hα lines
showed two peaks (one in approach, one in recession) that
suggested the presence of a large disk. Continued iterative
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modeling (using Wilson-DeVinney) ultimately led to a pretty
picture: a giant star filling its Roche lobe and losing mass
into an accretion disk surrounding the mass-gaining star
(which appears to be fairly normal main-sequence star); the
accretion disk having a small, dense inner region that is surrounded by an extended, optically-thin outer disk.
The authors note several types of additional data would
be valuable to confirm their model of this system. Better accuracy radial velocity data would be very useful (to confirm
the mass ratio). Detailed time-series study of the H-α line
would be useful to confirm the picture of the disk. And advanced modeling that could hypothesize an eccentric disk is
suggested as a way of resolving some remaining discrepancy between data and computed lightcurves. This system
has a very long orbital period (P≈23.3 d), which is both good
news and bad news: good news because it means that very
long exposures can be used for spectroscopic data; bad
news because it can be a long wait for a primary or secondary eclipse to be placed for observation.
Photometric reverberation mapping of 3C 120
by F. Pozo Nuñez, et al
Astron. & Astrophysics v.545, A84 (2012)
Can you study an active galactic nucleus with a 15-cm
(6-in) telescope? Yes, indeed! The authors conducted a
long-duration (6 month) monitoring of the brightness fluctuations of 3C 120, to determine the time-lag between the continuum and the broad-line region. In general, brightness
changes in AGN nuclei are first seen (presumably, driven) by
a continuum emission; the light signal propagates outward,
until it reaches clouds that absorb/emit some of the incoming
light in well-defined spectral lines; but these lines are broadened by the motions and temperatures of the clouds.
Data-collection was based on a clever idea. Broadband B and V-band differential photometry provides a good
lightcurve of the “continuum” (contaminated, of course, by
normal light from the galaxy). For the spectral lines, the authors noted that fortuitously, the H-β line (emitted by the
BLR) is red-shifted to that it falls right in a conventional O-III
narrow–band filter. This narrow-band signal consists of
about 50% H-β emission and 50% continuum; and the continuum can be subtracted out by scaling the V-band signal.
Correlating the B-band lightcurve against the “synthetic” H-β
curve shows compelling evidence of a lag of τ≈25.1 ±2 days.
The significance of this is that it is the light-travel time from
the AGN to the surrounding BLR clouds; which enables the
authors to calculate the distance to the BLR.
There is a well-accepted empirical relationship between
the radius of the BLR region (RBLR) and the Luminosity of the
0.519
AGN at 5100Ǻ (L), namely RBLR~ L
. There have been
two long-duration, well-sampled studies of this AGN: one
done spectroscopically, and the present photometric study.
A remarkable comparison is that the luminosity of the AGN
changed between these two studies, and the two data points
0.519
curve. The authors
fall very nicely on the empirical L
don’t think this is a coincidence.
The nature of the intra-night optical variability in blazars
by R. Bachev, et al
Mon. Not. R. Astron. Soc. v.424,p. 2625–2634 (2012)
Here is another project of photometric monitoring of
AGNs (Blazars, in this case), but at the opposite end of the
cadence scale from the paper described immediately pre-

ceding. Here, the authors wanted to characterize the intranight variability of the blazars, so they gathered fast-cadence
time-series (1 to 4-min exposures, continuously) for a few
hours per object per night. For this they used a variety of
telescopes, as small as 50-cm (20-in), and CCDs (mostly in
R-band, but some unfiltered).
Not surprisingly, the observed brightness changes had
modest amplitude (a tenth of a magnitude or so, over a few
hours) and were smoothly-varying (no “frame-to-frame”
jumps or rapid flickering). They used either linear or loworder polynomial fits to describe the observed lightcurves.
There have been reports of (rare) very large, very rapid
brightness changes – a tenth of a magnitude in just a few
minutes – in some blazars, but this study didn’t see any.
Still, as the authors note, extensive monitoring and characterization of photometric fluctuations might be able to distinguish between several possible causes of the fluctuations
(ranging from intrinsic processes within the relativistic jet, to
micro-lensing by objects between us and the jet). The authors don’t offer any suggestions, but I get the feeling that a
longer-term project of rapid-cadence monitoring of a few
blazars (perhaps in multiple bands) could produce some
interesting data for the theorists to chew on.
Ground-based observations of the long-term evolution
and death of Saturn’s 2010 Great White Spot
by Agustín Sánchez-Lavega, et al
Icarus v.220 (2012) p.561–576
It is wonderful to have a spacecraft like Cassini orbiting
within the Saturnian system, and an instrument like Hubble
able to point toward Saturn when needed, but it seems that
in order to understand the time-evolution of a large storm on
Saturn (the “Great White Spot” of 2010), there is no substitute for a coalition of willing amateur astronomers. This paper describes the long-term evolution of GWS-2010, based
almost entirely on images taken by amateur astronomers
with small telescopes, ranging from 15-cm (6-in) to 46-cm
(18-in) aperture, almost all of whom used the technique of
“lucky imaging” to achieve sub-arc-second resolution. The
authors graciously note that the GWS was discovered simultaneously by Japanese amateur astronomer T. Ikemura and
the Cassini spacecraft.
The dense, high-quality imagery enabled the authors to
map the initial growth of the storm, its changing morphology
as it spread into a planet-girdling disturbance, determine the
speed – and accelerations – of its motion, estimate zonal
wind speeds.
Photometric Properties For Selected Algol-Type Binaries. IV. AV Hydrae And DZ Cassiopeia
by Y.-G. Yang
The Astronomical Journal, v.144:50 (9pp), 2012 August
This paper reports a photometric solution to two Algoltype binaries, based on multi-band CCD photometry taken
on a 60-cm (24-in) telescope.
AV Hyd has been studied before, but in the era before
Roche-model codes and CCD imagers, so the present study
is the first “modern” examination of this star. It turns out to
be an Algol-like system, with (probably) a hot spot on the
cooler star; and O-C analysis indicates a constantlychanging period (mass transfer?), and seems to support the
identification of a third body in the system, with a period of
P3≈37y.

9

Society for Astronomical Sciences Newsletter Vol 10 Number 4
This paper is apparently the first photometric study of
DZ Cas. The O-C analysis shows a constantly-changing
period, and a cyclic variation that can be explained by a third
body in an eccentric orbit – but the history of eclipse timings
only covers only a bit more than a singleP3 orbit, so continued monitoring is appropriate to provide a basis for confirming this conclusion.
Discovery of a double eclipsing binary with periods near
a 3:2 ratio
by P. Cagaš and O. Pejcha
Astron. & Astrophysics v.544, L3 (2012)
The authors report the discovery – with a 25-cm (10-in)
telescope and CCD – of an unusual eclipsing binary system.
What appears as a single, unresolved star on their images
(roughly 1.3 arc-sec pixels) fluctuates in brightness in a
complex way. The lightcurve is very well-matched by assuming that the “star” is actually two pairs of eclipsing binaries, with periods of P1= 1.2d and P2= 0.8d.. It isn’t certain
that they form a hierarchical quadruple system, but the coincidence that their periods are in a precise 3:2 relationship,
and the eccentric orbit of the 1.2-d pair, suggests that they
may be.
The authors urge continued observations, especially
programs of eclipse-timing, as a way of assessing whether
the two pairs are, indeed, orbiting their common barycenter.
At mag 13.5, and with eclipse depths of 0.1 to 0.3 mag, this
seems an easy target for small telescope CCD photometry;
but beware that sometimes the eclipses of both pairs overlap, so that it is tricky to keep track of which eclipse you are
seeing. Spectroscopy would, of course, also be useful in
characterizing this system: both spectral types and radial
velocities are currently unknown.
The star is called “CzeV343”, and is also known as
GSC 2405-1886; α = 5h48m24.s008, δ = +30d57m03.64s
(J2000).
B-Type Variables In The Young Open Cluster NGC 457
by X. B. Zhang, et al
The Astronomical Journal, v.144:p.86 (8pp), 2012 September
One of my favorite star clusters to show at star parties
is NGC 457, the “ET cluster” in Cassiopeia. Here is an interesting bit of science from the ET cluster. The authors used
an 85-cm (33-in) telescope to collect long runs of B- and Vband CCD photometry, then analyzed the data to locate (and
characterize) variable stars in the cluster, and create a colormagnitude diagram of probable cluster members.
Model isochrone-fitting of their color-magnitude diagram indicates a distance of 2.5 kpc, and an age of
log(T)=7.3, in good agreement with previously-published
results. They identified a total of 13 variable stars (5 of
which were previously known); and several of their new discoveries are almost certainly cluster members – both pulsating and eclipsing variables are now known in NGC 457.
Looking a gift horse in the mouth: Evaluation of widefield asteroid photometric surveys
by Alan W. Harris, Petr Pravec, Brian D. Warner
Icarus v.221 (2012) p.226–235
Lead author Dr. Harris is an Advisor to SAS, third author Mr. Warner is an SAS Board member, and Dr. Pravec is
well known to asteroid photometrists.
If you have been wondering whether the multiplicity of
surveys providing “sparse” data on asteroid brightness.is
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going to put the backyard lightcurve-generator out of business, here is one answer: “Not yet”.
The type of “survey” data that the authors consider is
the situation in which the observer has one, or a few, nights
on a very large telescope, with a fairly large FOV. In that
situation, a large number of asteroids (mostly faint and
small) can be detected, but lightcurves will represent very
short observing runs – one night, or a few nights. This situation can lead to spurious assumed rotation periods, for several reasons, including accidental “fitting of noise” given a
small number of data points, or Fourier solutions that suggest period much longer than the observing run, or “locking
on” to low-amplitude features in the lightcurve of an (unknown) longer period.
Harris and Warner are the maintainers of the asteroid
lightcurve database. When they used the standard approach to assigning “reliability indices” to rotation periods
inferred from two real surveys, they found almost none of the
results were of sufficient quality to be appropriate for use in
statistical analyses. The issue is not in the quality of the
survey data, but rather that it wasn’t designed for asteroid
lightcurves, and hence the combination of observing cadence and (short) length of run tends to conspire against the
use of the data for determination of asteroid lightcurves.
So, although these surveys provide valuable data –
including valuable photometry of asteroids – it is necessary
to look this “gift horse” in the mouth, and if at all possible
augment the sparse data with some dense time-series data
(such as that from dedicated, small-telescope and amateur
observers).
International observational campaigns of the last two
eclipses in EE Cephei: 2003 and 2008/9
by C. Galan, et al
Astronomy & Astrophysics, v 544, A53 (2012)
The “et al” in the author list includes SAS members Jeff
Hopkins and John Pye, and AAVSO’s B. Staels.
EE Cep shares some features with ε Aur: it is a longperiod eclipsing system (P≈5.6 yr) in which the eclipsing
body seems to be a dark dusty disk. The eclipses are almost “grey” (only slight change in eclipse depth with wavelength), but they are asymmetric, and their depth and shape
changes from epoch to epoch. The eclipse lightcurve presents at least two “in eclipse” local maxima (one before minimum, and one after minimum) during which the system
changes color, becoming bluer. Spectral lines show significant changes in shape and equivalent width throughout the
eclipse. For example, the H-α emission line develops a
strong absorption component during the eclipse. The primary eclipse can be quite deep (0.5 mag), but no one has ever
seen the secondary eclipse.
The authors’ model, based on the available photometric and spectroscopic data, has a hot, rapidly-spinning Be
star being eclipsed by an (invisible) cooler star which is surrounded by a tilted, precessing disk; and this disk has one or
more ring-like structures. The primary Be star is rotating so
rapidly that gravity darkening results in a huge temperature
change from its equator to its pole, much hotter at the poles.
Near mid-eclipse, one of the “gaps” in the eclipsing dust ring
allows the hot, blue pole of the star to peek through. This
gives rise to the “blue peaks” during eclipse. There are also
some suggestions that the orbit of the dark secondary may
be strongly elliptical, including a significant I-band brightening about a year after primary eclipse.
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The authors predict that disk precession will create an
unusually deep eclipse for the 2014 epoch (∆m≈ 2 mag).
Multi-band photometric monitoring, as well as spectroscopic

monitoring is highly recommended, to provide a test of the
precession and disk-ring models.

Guess who got to go to Chile this year? Photo by Bob Stephens
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