SAS-2013 Symposium Will
be Held at Big Bear, CA

The annual “Symposium on Telescope
Science” of the Society for Astronomi-
cal Sciences will be held at the North-
woods Inn at Big Bear, CA, on May 21,
22, 23, 2013 (Tues-Wed-Thursday).
The Symposium is the premier forum
for presentation and discussion of
small-telescope astronomical science.

Tuesday will be devoted to two educa-
tional workshops (3-4 hours each).
These will be:

“DSLR Photometry”, to be presented
by John Hoot.

“Observatory Infrastructure”, to be
presented by Richard Kithill.

An Opening Talk will initiate the tech-
nical sessions. Wednesday and
Thursday will be devoted to presenta-
tion of research papers and discussion
of poster papers. Throughout the
Symposium, our Sponsors and Ven-
dors will be displaying their products
and answering questions (and taking
orders) in the display room.

The Symposium will conclude with a
Banquet and Keynote speaker, on
Thursday evening.

Everyone interested in small-telescope
astronomical research — amateur and
professional astronomers, professors
and students — is invited to participate.
Spouses and guests are invited to join
us for the banquet and after-dinner
talk.

Registration information and costs are
listed on the SAS  website
(www.SocAstroSci.org).
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Emily Lakdawalla to pre-
sent Opening Talk

We are honored that Ms. Emily
Lakdawalla has accepted our invitation
to present the Opening Talk, to kick off
the technical session on Wednesday
morning.

Ms. Lakdawalla is Senior Editor at the
Planetary Society, a contributing editor
at Sky & Telescope magazine, and a
passionate advocate for the explora-
tion of all of the worlds of our solar
system.

Many of you may be familiar with her
blogs, photos, videos, podcasts, print
articles, and social-media postings
through which she shares the adven-
ture of space exploration with the
world. This promises to be a sparkling
start to the SAS Symposium.
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“Astronomy:
Obsession?”

Hobby or

We are pleased to announce that sci-
ence writer Mike Simonsen, recipient
of the Astronomical League’s Leslie
Peltier Award, and the British Astro-
nomical Association’s Charles Butter-
worth Award is scheduled to present
the keynote lecture after Thursday’s
banquet.

Many of you know Mike from his work
at AAVSO and his research on varia-
ble stars, but it turns out that he is also
an insightful observer of the human
condition ... specializing in the peculiar
customs and dreams of the genus
Homo Sapiens Astronomicus.

Mike will share with us a humorous
look at amateur astronomers and the
lengths, extent and expenses they are
willing to go, to realize their celestial
dreams.

Treat yourself and a guest to “dinner
and a show”: Thursday evening’s
banquet and Mike’s presentation. We
promise an entertaining evening for all!
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Call for Papers

Papers are now being solicited for the
SAS-2013 Symposium on Telescope
Science. Papers spanning the full
range of small-telescope science are
welcomed. Topics presented at the
SAS Symposium typically include
amateur and small-telescope asteroid
photometry and occultation results,
variable star photometry and spectros-
copy, planetary sciences, instrument
design and characterization, pro-am
collaborations, and research results of
special interest to the small-telescope
community. However, don’t feel con-
strained to stay within these typical
topics:  “the sky’s the limit". Prior
years have included very interesting
papers in meteor science, cosmology,
science education, light-pollution moni-
toring, and innovative uses of astro-
nomical data.

Both formal Presentations and Poster
papers are welcomed.

Presentations should be planned for
20 minutes (including time for ques-
tions). The printed paper may elabo-
rate on results and data, and hence
can be longer and/or more detailed
than the presentation.

Poster papers will be on display for the
entire Symposium, and we will sched-
ule time blocks for participants to re-
view and discuss the Posters.

Submission deadlines for both Presen-
tation/Papers and Posters are:

Abstracts due: UT 2013-03-16 00:00
(i.e. March 15 in the U.S.)

Final Papers due: UT 2013-04-16
00:00 (i.e. April 15 in the U.S.)

Please submit the abstract of your
proposed Presentation/Paper or Post-
er through the on-line submission
form, available at the “Symposium”
page of our website and at

www.socastrosci.org/PHP/SASAbstrac
tSubmission.php

This is the same procedure that we
used last year, except — sorry about
this — you will also be prompted for a
password. Send an e-mail to pro-
gram@SocAstroSci.org to get the
password. (We wish we didn’t have to
do this, but within a few hours of open-
ing the Submission page without pro-
tection, we were getting spam).

Abstracts should be submitted as plain
text in the Abstract Submission form.
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Final papers should be submitted in
MS Word or Open Office format (pref-
erably the former). A style guide is
available from a link on our Symposi-
um page, or directly at

www.socastrosci.org/SASFiles/Sympo
sium/Presenters/SAS_StyleGuide.zip

All accepted papers will be published
in the SAS Proceedings, and indexed
in the NASA ADS.

Poster papers may also be submitted
for publication. If you provide either a
one-page summary or a full paper of
your Poster by the deadline for final
papers, then it will be included in the
published Proceedings and indexed in
NASA ADS.
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Bob Stephens presents his poster paper on ‘“Photometry of Jovian Trojan Asteroids”

SAS at DPS-2012

SAS had a good representation at the
2012 meeting of the American Astro-
nomical Society’s Division for Plane-
tary Sciences (DPS). Board members
Brian Warner and Bob Stephens each
presented poster papers. Bob’s sub-

ject was “Photometry of 10 Jovian Tro-
jan Asteroids”, and Brian’s was “Eight
Years in the Hungarias”. Dr. Alan Har-
ris (SAS Advisor) presented “The Val-
ue of Enhanced NEO Surveys”. SAS
President Lee Snyder and member
Gary Cole were also in attendance.

% ...« SRR

at DPS, October 2012. (photo by Gary Cole)
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October 2012.

Brian Warner presents his poster paper on “Hungaria Family Asteroids” at DPS,



Workshop DVDs Available

The Workshop on “Small-Telescope
Spectroscopy”, presented by Dr. John
C. Martin at the 2012 SAS Symposi-
um, is now available on DVD. The
lecture (audio and all slides) is con-
tained 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:

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

e  $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.

Brian Warner joins Minor
Planet Mailing List as Co-
Moderator

by: Richard A. Kowalski

| have been running the Minor Planet
Mailing List (MPML) for more than 15
years now. Between 1997 and 2005 |
administered MPML on a site that |
owned (but which is now defunct, bit-
nik.com), and then on to egroups and
finally where it is now, since Yahoo
purchased egroups.

In 2005 when | became a member of
the Catalina Sky Survey, Roy Tucker
graciously accepted a moderator's
position to help me while | moved to
Tucson from Florida. Over the years
Roy has continued to provide this fine
service to the community, often releas-
ing appropriate posts to the list even
before | can wake up in the morning!

| recently sent out a private request to
find a second moderator and to even-
tually name a new list co-owner. That
search has been successful.

I'm not leaving the list, or giving up the
ownership any time in the near future,
but life being what it is, | find that my
decision to be the sole owner of the list
could be a potential “single point fail-
ure” mode if anything happened to me.
In case this statement might cause
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concern, | am not ill or expecting to be!
I'm just taking this step to ensure con-
tinuity of the list in the future.

That being said, please welcome Brian
Warner as the latest MPML moderator
and soon-to-be co-list owner. Brian's
vast accomplishments, some of them
involving asteroids(!), and his highly
enthusiastic support and enthusiasm
for minor planets makes him a perfect
choice for these duties in the future.

Roy has also agreed to stay on as
MPML moderator.

Please join me in thanking both of
these gentlemen for their time and
efforts in keeping MPML the primary,
real-time source of information for ac-
tive minor planet researchers and ob-
servers.

A new video camera for
Occultations

by Terrence R. Redding

The new PC165DNR video camera is
a big step forward in terms of allowing
small telescopes to see deeper for
recording of asteroid occultations.

Below is a screen capture of the image
from my 70 mm occultation ‘scope with
Knight Owl focal reducer and the
PC165DNR.

The full video was captured with a
ZR85 and shows a clear 12 second
event.

Disappearance
Reappearance

12:11:01 AM
12:11:13 AM

At left is an image that shows three
scopes - two are my homemade 70
mm occultation instruments based on
Scotty Degenhardt's design for the
“mighty mini”. This picture was taken
a few days before the event as | went
through a final check of equipment.
| am very pleased with the results from
the 70 mm scopes and the PC165DNR
camera. The third scope for compari-
son is a Celestron /5.7, 70 mm Travel
Scope 70.

The camera has the ability to stack
and process frames within on board
integration. This camera will also take
darks and apply them automatically.
An amazing camera for the price.
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IOTA Announces 2012
Homer DaBoll Award for
Kazuhisa Miyashita

Every year, the International Occulta-
tion Timing Association (IOTA) pre-
sents the Homer DaBoll Award to rec-
ognize significant contributions to Oc-
cultation Science and to the work of
the IOTA. The 2012 recipient is
Kazuhisa Miyashita, for his software
which revolutionized occultation data
processing, with dramatically improved
results in timing and light level meas-
urements.

Anyone who is using video equipment
to record asteroid occultations is surely
familiar with (and probably a user of)
his LiMovie software. This package
streamlines the analysis of occultation
lightcurves, and provides event timing
with an accuracy equivalent to the
video frame rate.

Congratulations, and “thank you” to
this innovative developer!

Details on the HomerDaBoll aware,
and the IOTA, can be found at the
IOTA’s website

(www.asteroidoccultatoin.com)

Kazuhisa Miyashita with
his IOTA award plaque

Small-Telescope Astronomical Science in
the News: October - December 2012

compiled by Bob Buchheim

It is time for a reminder: In the July, 2012 SAS News-
letter, | noted a paper by P. Zasche and A. Paschke [Astron-
omy & Astrophysics 542, L23 (2012)] in which they reported
that the bright (mag 8) eclipsing binary HS Hyd has shown a
dramatic reduction in the depth of its eclipses over the past
50 years. It’s time to give this guy a look, to see if the eclip-
ses are still there; and attempt spectroscopic study, too.
Eclipse depth was Amag=0.05 mag in the 2008 ASAS ob-
servations. This star is also known as AUID=000-BCZ-867
and TYC 6069-1131. J2000 coordinates are a=10 24 36.77,

= -1905 33.0. AAVSO reports its period as P=1.57 d.

Analysis of the rotation period of asteroids (1865) Cer-
berus, (2100) Ra-Shalom, and (3103) Eger — search for
the YORP effect

by J. Durech, et al

Astron & Astrophysics 547, A10 (2012)

The author list on this paper includes several names
that SAS’ers may recognize: R. Stephens and B.D. Warner
(SAS Trustees), D. Terrell (SAS Advisor); as well as W.
Cooney, M. Kaasalainen, and P. Pravec.

The subject is a search for evidence of the YORP ef-
fect on these three asteroids. The principle data available is
lightcurves — almost all of which are determined these days
by backyard-scale telescopes with CCD photometry. A long
string of lightcurves (from different apparitions and different
viewing geometries) can be used to calculate a 3-D shape of
the asteroid (“lightcurve inversion”), and its rotational pole.
Then, correlating the observed vs. calculated lightcurves
enables the authors to search for consistent phase shifts
over timescales of a decade or so (caused, presumably, by a
changing sidereal rotation rate). The analysis is complex,
and it requires high-quality lightcurves (accurate photometry
and accurate time-base) because the YORP effect creates
very small accelerations. For the asteroids studied here, the
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expected YORP spin-rate acceleration would cause a period
change of only a few milliseconds per year. But, over a cou-
ple of decades, the phase shift in the lightcurves can be de-
tected.

In the case of 3103 Eger, the detection appears to
have been made; and the observed spin-rate acceleration is
roughly what was predicted. In the case of 1865 Cerberus,
no acceleration was detected, but the uncertainty in the data
is comparable to the expected effect.

The case of 2100 RaShalom provides an observing
target for SAS asteroid photometrists. The available data
doesn’t yet show any YORP acceleration, but this asteroid is
an interesting case in that the calculations suggest that it
should experience a period decrease due to YORP. It will
be available for lightcurve observation in late summer of
2013, and again in late 2016 — your chance to help demon-
strate the first-ever observation of a negative YORP acceler-
ation. Put it on your observing calendar!

Remote Observatory for Variable Object Research
by J.W. Moody, et al
Publ. Astro. Soc. Pacific

This paper describes the design and operation of a
robotic observatory built by Brigham Young University, with
the objective of photometric monitoring of relatively bright
objects. Targets include blazars, gamma-ray burst after-
glows, active galactic nuclei and x-ray binaries. The system
is a nice combination of commercial products, based around
a 40-cm (16-in) RC Optical telescope mounted on a Para-
mount ME. It uses an FLI CCD camera, and is operated
under the control of Software Bisque’s Orchestrate, CCDSoft
and TheSky. All in all, a very nice, modest-cost, reliable
system that is serving the University’s students and staff
researchers very well.

There were a couple of items that struck me as being
important lessons for other people or schools who might be
considering development of similar observatories. The first
was “always look a gift horse in the mouth”. The observatory
began when a telescope was donated to the University. It
turned out to be unworkable, but that wasn’t discovered until
the observatory building was constructed for it (and presum-
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ably quite a bit of other effort and cost was incurred). In the
end, that ‘scope was removed and replaced with a modern
instrument.

The second lesson was “after you've dealt with all of
the foreseeable risks, expect the unexpected”. The observa-
tory building is located far from civilization and is operated
remotely, so it was painted in a color scheme that provided
good camouflage. The intent was to mitigate the risk of van-
dalism. So far, so good. There has been no human inter-
ference with the structure, but some repairs were needed
after a wayward bull got angry with the mechanism that
opens the roof.

Albedo and atmospheric constraints of dwarf planet
Makemake from a stellar occultation

by J.L. Ortiz, et al

Nature vol 491, 22 Nov. 2012, p 566

Here is a really wonderful example of the power of oc-
cultation science, making the first measurement of the diam-
eter of TNO Makemake, and setting pretty strict limits on its
density and its atmosphere. There are several people in the
long list of co-authors who might be familiar to the “asteroid
gang”’ among SAS members: B. Sicardy, R. Gil-Hutton, A.
Maury, and R. Behrend.

Makemake is about mag 17.2, and the occulted star
was significantly fainter — mag18.22 — so the occultation
depth was about 1 mag. The cleanest occultation
lightcurves were obtained with the 3.5-m NTT at La Silla and
the 8-m VLT at Paranal, but three smaller telescopes: rang-
ing from 40cm (16-in) to 60 cm (24-in) also gathered quite
respectable occultation light curves. The resulting best-fit
diameter for this TNO is 1,430 km. The disappearance and
reappearance of the occulted star were both instantaneous,
arguing for negligible atmosphere, but the authors point out
this result does not rule out some “local atmosphere” as vol-
atiles evaporate over warm spots on the surface of the body.

IX Draconis —A Curious ER UMA-type dwarf nova
by M. Otulakowska-Hypka, et al
Mon. Not. R. Astron. Soc. 8 Nov 2012

A couple of names that SAS’ers may recognize in the
author list are Enrique de Miguel and Bob Koff.

Here is an example of (a) the power of a globe-girdling
network of small telescopes, and (b) the complexity of ob-
servable phenomena in cataclysmic variable stars.

IX Dra is a dwarf novae of a rare class (only 5 “ER-
UMA type” stars are known), characterized by very high level
of activity, and very short orbital periods. Like all CV’s, the
general components of the system include a donor star, a
white dwarf surrounded by an accretion disk, a “bright spot”
on the accretion disk (or maybe two such spots). In re-
sponse to the mass-flow from the donor star, the system
displays a variety of variability phenomena: the orbital peri-
od, (possibly) changing mass-transfer rate, accretion-disk
precession, modulation of the hot-spot(s) and explosive out-
bursts of “normal” and “super” magnitudes.

The period of these activities span a wide range. In the
case of IX Dra, the orbital period and superhump period are
about 1.5 hr, the interval between normal outbursts is 3 to 4
days, and the interval between superoutbursts is 58.5 days.
Plus, the amplitude of “normal” and “superoutbrusts” is pretty
spectacular — IX Dra’s brightness increases by about 2.5
magnitudes (unfiltered) during superoutburst — not a “subtle”
phenomenon! The superhumps seem to occur “right on

schedule”, aside from a long-term secular drift in which the
interval between superhumps is slowly increasing.

So, there is plenty of activity here, and quite a few un-
resolved questions that can benefit from photometric study.

Unraveling all of these effects requires long-duration,
nearly-continuous photometric coverage. The authors ac-
complished this with an array of small telescopes, ranging
from 25 cm (10-in) to 1-meter that could provide very com-
plete CCD photometry for several weeks at a stretch.

CSS091109:035759+102943: A Candidate Polar
by A.D. Schwope and B. Thinius
Astron. Nachr. / AN 333, No. 8, 717 — 720 (2012)

This object was brought to attention by its strong night-
to-night variation in Catalina Real-Time Transient Survey
photometry, and its association with a known x-ray source;
suggesting that it might be a cataclysmic variable whose
white dwarf component has a strong magnetic field (a “po-
lar”). The authors report unfiltered CCD photometry made
with a 35-cm (14-in) telescope.

Their data shows a pronounced saw-tooth shape
brightness fluctuation (Amag =0.8 mag P-P) which they in-
terpret as the system’s orbital period. In the “high bright-
ness” state, the star is about 17.5 mag; in the “low bright-
ness state” it is about mag 18 or less, according to the long-
term CRTS record.

Solar Diameter, Eclipses and Transits: The Importance
of Ground-Based Observations

by Costantino Sigismondi

in: The Sun: new tools and ideas in observational solar as-
trophysics; Proceedings EWASS , 2012

There are continual suspicions that the diameter of the
Sun may not be constant; indeed, since there is pretty good
evidence that the Sun's energy flux changes on a variety of
time-scales, it is reasonable to suspect that its diameter
might change, by a little bit. Measuring that has proven to
be challenging. Ground-based methods are subject to all
sorts of instrumental and atmospheric problems; and satel-
lite-based instruments have very short lifetimes (rarely long-
er than a decade). The author notes that total and annular
solar eclipses are a perfect resource for monitoring the solar
diameter, especially now that the Kayuga satellite’s data on
lunar topography can be used to interpret the profile of the
lunar limb. Of particular interest is the use of video-
recordings of the Bailey’s Bead phenomenon, which can
provide very precise estimates of the Solar diameter. It is
critical that the video provide a “photometric” (i.e. not satu-
rated) record of the Beads appearance/disappearance, and
that the recording be accurately time-stamped, and made at
the highest practical frame rate. Aside from the issue of
good photometry, all of this is familiar to asteroid occultation-
ists.

Also mentioned is that Mercury and Venus transits can
provide similar, very accurate data on solar diameter. The
author notes (with, | detect, some sadness) that very few
video recordings of the entrance or exit of the 2004 Venus
transit are available with accurate time-stamps (and, prefer-
ably, taken through narrow filters such as H-a). If you have
such recordings, | suspect that the author would like to hear
from you.

If you’re chasing solar eclipses anyway, here is an op-
portunity to gather some valuable — and surprisingly rare —
scientific data.
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Absolute Properties of the Triple Star CF Tauri
by Claud H. Sandberg Lacy, et al
The Astronomical Journal, 144:167 (12pp), 2012 December

Here is a wonderful example of what can be accom-
plished by combining small-telescope photometry with large-
telescope spectroscopy. The authors used a 25-cm (10-in)
and a 60-cm (24-in) telescope to gather a clean, dense
lightcurve; and a large telescope to gather a radial velocity
curve for this system. The high-resolution spectra are inter-
esting because they are clearly triple-lined: two broadened
lines representing the close-in pair, and a sharp line from the
distant companion. Combining the photometry, spectrosco-
py, and long history of time-of-minimum timings enables the
authors to provide a quite complete description of this triple-
star system.

The authors note that studies such as this, providing
accurate absolute data about the stars, are critical to anchor-
ing stellar models. This study gives the two close-orbit stars
almost-identical masses (1.25 and 1.28 solar masses).
Comparing the two stars to theoretical evolutionary tracks on
a log-g vs. temperature shows that, despite their slight dif-
ference in mass (and presumably equal ages) they are at
significantly different evolutionary states, which the authors
hypothesize is due to the sensitivity of evolution to the com-
bination of convective-core overshoot and metallicity. They
note that if the chemical composition of this system can be
determined, it will be a valuable test of this aspect of stellar
theory.

New Photometric Studies of Two Contact Binaries CE
Leo and V366 Cas With Possible Tertiary Companions
by Y.-G. Yang, et al

New Astronomy 19 (2013) 27-33

The authors report on multi-band photometric study of
two contact binaries, which was done using an 85-cm (33-in)
telescope and CCD imager. The short periods (CE Leo
Pov= 7 hr and Cas Pow=17 hr) and deep eclipses make this
type of star an attractive target for small-telescope photomet-
ric and time-of-eclipse studies.

CE Leo seems to be displaying some sort of activity
cycle: a similar lightcurve study done a decade ago showed
that the primary and secondary maxima had different magni-
tudes (the O’Connell effect), explained by a bright- or dark-
spot on one or both stars. The present study finds the
lightcurve to be cleanly symmetrical, with equal-brightness
maxima.

CE Leo also shows a pretty profound O-C variation,
which the authors explain as (1) a secular period decrease
plus (2) a light-time effect from a distant third body in an =40-
yr orbit around the contact pair.

It is interesting to note that the (older) visual timings of
minimum light compare quite well to (recent) CCD and pho-
toelectric timings; and that for the era when both CCD and
visual timings were made, the two methods are quite con-
sistent. | mention this because a recent arXiv pre-print (on a
different subject) argued pretty strongly that visual timings of
minimum light may be badly corrupted by the observer’s
expectation of the “right” time for the minimum to occur.
That certainly doesn’t seem to be evident in the visual data
for these two stars. So, although it seems to me that the risk
of observer bias is real (how well can you “force yourself to
forget” the brightness estimate that you made ten minutes
ago?); nevertheless, the fact of observer bias probably
needs to be proven separately for each individual case (i.e.

each star and each timing). And perhaps some situations
are more susceptible than others.

New Period Investigation of Near Contact Binary BF Vir-
ginis

by Zhu Liying

Publ. Astron. Soc. Japan 64, 94, 2012 October 25

This study used CCD photometry gathered on a 60-cm
(24-in) telescope, but in R-band only; the purpose was to
concentrate on timings of minimum light. As in the above
article, the history of eclipse timings includes quite a few
visual measurements; and again, they seem to fit in nicely
with the CCD timings during intervals where both were
made.

The authors detect a secular period increase (presum-
ably due to mass transfer) plus a cyclic period fluctuation,
which could be either light-time effect (from a third body) or
magnetic activity on one of the stars. Both explanations
seem (to the authors) to be equally plausible, with neither
the implied third-body properties nor the magnetic activity
required being unreasonable. They note that a concerted
multi-band photometric study, augmented with phase-
averaged spectroscopy, should be able to detect the third
body (if it exists), thereby narrowing down the explanation of
the cyclic period change. BF Vir ranges from V-mag 10.5 to
11.2: are any of you up to that challenge?

Type lin Supernova SN 2010jl: Optical Observations for
Over 500 Days After Explosion

by Tianmeng Zhang, et al

The Astronomical Journal, 144:131 (13pp), 2012 November

A couple of years ago, Dr. Henden recommended that
small-telescope researchers can make important contribu-
tions by photometric monitoring of galactic novae for at least
a year after outburst — strange things sometimes happen. It
appears that similar long-duration monitoring of supernovae
will also pay dividends, as described in this paper. The au-
thors used an 80-cm (31-in) telescope for multi-band CCD
photometry of this type lIn supernova, for about 1.5 yr after
outburst. Type lIn supernovae are fairly rare, and unusual in
several ways including their very high brightness and very
slow fade. 200 days after peak light, the R-band had faded
by only about 1 magnitude from its peak. The U, B, V, R and
| band photometry provides an approximate spectral energy
distribution, which is consistent with the spectroscopic con-
tinuum showing an effective blackbody temperature of about
7000K.

Their spectroscopy (gathered on a large telescope)
shows dramatic changes in the Ha and Hp lines (equivalent
width increasing with time, and gradual blue-shift of the cen-
ter of asymmetric line profiles). Their analysis shows that all
of this is consistent with the picture of a massive star, having
passed through a red-giant phase (with huge mass-loss cre-
ating a ring of circumstellar material), becoming a luminous
blue variable before undergoing core-collapse supernova.

A CCD Photometric Study of the Contact Binary Star

GSC 03526-01995

by W.-P. Liao, S.-B. Qian, and N.-P. Liu

The Astronomical Journal, 144:178 (8pp), 2012 December
Dr. Qian seems to have an industrious team making

photometric studies of contact binaries at Yunnan Observa-

tory in P.R. China. He is lead or collaborating author on at

least a couple of papers every quarter. Here the authors

report the first photometric study (R- and I-band) of this
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eclipsing binary, based on CCD photometry with their 60 cm
(24-in) and 85-cm (33-in) telescopes.

The lightcurve shows a variable O’Connell effect: in
2011, one maximum was significantly brighter than the other,
whereas in 2012 the two maxima are almost identical bright-
ness. Lacking a spectroscopic mass ratio, they used a g-
search to estimate g=2.9. In order to match the data, their
Wilson-DeVinney model places a cool-spot on the more
massive star.

Although there is only a 13-year history of times of min-
ima, the data indicate a cyclic O-C with a period of about 7.4
y. Although this might reflect either a third-body light-time
effect or a stellar activity cycle, the authors prefer the “third
body” explanation. They note that additional photometric
and spectroscopic data is needed to investigate this “third
star” hypothesis.

The Dwarf Project: Eclipsing Binaries — Precise Clocks
To Discover Exoplanets

by T. Pribulla, et al

Astron. Nachr. / AN 333, No. 8, 754 — 766 (2012)

This paper has two interesting and useful aspects.
First, its primary purpose is to describe a project to use time-
of-minimum and O-C analysis to search for planets in distant
orbits around low-mass eclipsing binaries. Small telescopes
and CCD photometry can accomplish the necessary meas-
urements; and the authors note that the activity is within
range of well-equipped amateur astronomers (at least two of
whom are listed as co-authors).

Second, the discussion of photometric measurement,
error sources, and resultant timing accuracy is useful for
anyone who is conducting EB photometry and timing analy-
sis. For their “planet finding” project, they will need time-of-
minimum accuracy of a few seconds or better. At this level
of accuracy, a variety of both random and systematic noise
sources must be dealt with. These include the choice of
time-base (cant be UTC, because of those pesky leap-
seconds, so they’ll use terrestrial barycentric time), the need
to deal with the Earth’s orbit (they’ll correct to solar system
barycentric JD, not heliocentric), the need to determine the
shutter-lag in CCD cameras used (they measured a 0.42 sec
lag for one of their cameras — a shift between the actual
opening time and the time recorded in the FITS header), and
lightcurve distortions caused by second-order extinction and
star-spots. They also note that the error analysis given in
Kwee & vanWoerden’s original paper is pretty optimistic,
mostly because of their neglect of systematic errors. In or-
der to determine times of minimum, they prefer a “correla-
tion” approach that compares the nightly measured
lightcurve to a “reference lightcurve” made by combining
many cycles.

The first observations of their 45 target stars began in
Feb, 2012. The project will place all of its lightcurves on the
website http://www.ta3.sk/j«pribulla/Dwarfs/ for archiving
and analysis purposes.

BVRI Lghtcurves of Supernovae SN 2011fe in M101, SN
2012aw in M95 and SN 2012cg in NGC 4424
by U. Munari, A. Henden, et al
New Astronomy 20 (2013) 30-37

This paper isn’t really about small-telescope science,
but it has three items of interest to SAS members. First, our
Advisor Dr. Henden is second author. Second, it is another
example of the interesting features that you’ll find if you mon-
itor a supernova’s lightcurve for a long time (e.g. a year or

s0). Third, if contains a very complete and insightful discus-
sion of the challenge of achieving an accurate supernova
lightcurve by knitting together observations from multiple
observatories. Putting everyone on the “standard” system
and using the same comp stars is just the beginning: be-
cause supernovae have non-stellar (and non-constant) spec-
tra, standard photometric methods will still show offsets be-
tween different observatories, caused by little wrinkles in
their passbands (e.g. filter aging). The paper describes a
“lightcurve merging method” that effectively deals with these
details. It's worth reading, if you’re a photometry afficianado.

Simultaneous UBVRI Observations of the Cataclysmic
Variable AE Aquarii: Temperatures and Masses of Fire-
balls

by R.K. Zamanov, et al

Astron. Nachr. / AN 333, No. 8, 736 — 743 (2012)

The authors used a variety of telescopes — all but one
of which were 60 cm (24 in) or smaller — to conduct UBVRI
photometric study of this CV. There is quite a bit going on at
this starl On some nights, it shows a pretty smooth sinusoi-
dal brightness change (AV=0.3 mag) which is identified with
the orbital period. Sporadically, roughly every couple of
hours, there is a sharp “flare”, of AV as large as 0.2 mag and
total duration of less than 10 minutes.

The picture that is given is of two stars in a 9.88-hour
orbit. One star is over-filling its Roche lobe and shedding
material onto the other. The receiving star is a white dwarf
with a very rapid spin (rotation period ~33 seconds), so the
material flowing in isn’t smoothly swirled in through the ac-
cretion disk, but is instead grabbed by the strong magnetic
field of the white dwarf and flung out of the system. Each
tossed blob creates a flare. By simultaneous rapid-cadence
multi-band photometry, the brightness shape, effective tem-
perature, and mass of the blobs is estimated. Typical mass
is about 10%° - 102‘g, and temperature is about 10-30,000K.

Discovery of Superhumps during a Normal Outburst of
SU Ursae Majoris

by Akira Imada, et al

Publ. Astron. Soc. Japan 64, L5, 2012 October 25

The authors use a 50-cm (20-in) telescope that records
simultaneous ¢, R and |-band CCD photometry, in a pro-
gram to study dwarf novae during quiescence and outbursts.
In their monitoring of SU UMa, they captured an interesting
sequence of events: three normal outbursts, except that the
middle one of the three ended with an anomalously “bright
quiescence” (about 0.5-mag brighter than normal quiescent
state), that was maintained until the onset of the third normal
outburst of the series. The third outburst ended with a return
to normal quiescent brightness.

The lightcurve of that middle outburst showed two rapid
periodicities: one representing the known orbital period of
the system, and the other equal to the known superhump
period. But this was a “normal” (not “super”) outburst.

By virtue of their system providing simultaneous multi-
color photometry, they also observed a color change that
correlates with the brightness fluctuation. When the data is
phased at the superhump period, the color peaks about 0.2
cycles out-of-phase with the peak brightness; but when
phased at the rotation period, the color and brightness are
in-phase with each other. This suggests (to them) that the
main light source fluctuation is related to a geometric effect
of the disk.
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New Photometric Study of the Interacting Binary Star
System Y Piscium

by Phillip A. Reed and Bernard J. Yuhas

The Astronomical Journal, 144:146 (5pp), 2012 November

The authors studied this star using a 46-cm (18-in)
telescope and BVI CCD photometry. At first blush, this
seems to be a nice Algol-type eclipsing binary with a period
of 3.77 days. However, the authors find something unusual
(and unexplained) in the lightcurve: the B-band brightness
dips significantly right after secondary eclipse, at about or-
bital phase ¢$=0.6 (by an amount that may be greater than
the eclipse itself). Nothing so dramatic shows up in the V- or
I-band lightcurves. The Wilson-DeVinney model from their
photometry shows a typical Algol system, displaying a total
eclipse.

The record of eclipse timings also show something
unusual; two somethings, actually. First, the O-C curve indi-
cates that the orbit period is increasing. Something is caus-
ing a loss of angular momentum. Also, the O-C diagram
shows a cyclic fluctuation with a ~28 year period. Attempting
to fit the curve to a third-body light time effect results in a
body with orbital eccentricity e=1.4; so that isn’t a realistic
explanation. It might be a magnetic cycle.

The authors end with a plea for a high-resolution spec-
troscopic study of the system. The spectroscopic mass ratio
is based on very old (photographic) data, and some reports
are inconsistent with others. A radial-velocity curve may
provide information on the mass ratio, and on a model in
which the accretion stream is “spinning up” the acceptor star.

Relative Astrometric and Photometric Measurements of
Visual Binaries Made With the Nice 76-cm Refractor in
2008

by R. Gili and J.-L. Prieur

Astron. Nachr. / AN 333, No. 8, 727 — 735 (2012)

Ongoing measurements of visual double stars is a
sometimes-neglected but much-needed research area; and
with the advent of “lucky imaging” a decade or so ago, small
telescopes can do remarkable work in this area. Here is a
report of the use of an electron-multiplying CCD sensor with
the 19" century 76-cm (30-in) refractor at Cote d’Azure. The
images cleanly resolve pairs separated by a fraction of an
arc-second. Measurements of separation, position angle,
and delta-magnitude can be gathered at the rate of 20
pairs/hr (!) under prime conditions.

The authors also describe their (positive) experience
with a variation of speckle imaging called “direct vector auto-
correlation” that resolves the 180-degree ambiguity of con-
ventional speckle imaging. Florent Losse has added this
analysis to his REDUC software for those who want to give it
atry.

PhAst: An IDL Astronomical Image Viewer Optimized
for Astrometry of Near Earth Objects

by Kenneth J. Mighell, et al.

Publ. Astro. Soc. Pacificv. 124, p.1360 (Dec 2012)

This paper isn’t really about small-telescope science,
but it seems appropriate to recognize SAS member Mark
Trueblood as a co-author (and investigator in the NEO Arc
Extension research project).

Recovery and astrometry of near-earth steroids is prob-
lematic. They tend to be faint, which implies the need to
take long exposures. They tend to have pretty high angular
rates, which encourages observers to have the telescope

track at the asteroid’s orbital rate (rather than sidereal rate);
which leads to significantly trailed star images. In turn, most
commonly-used astrometric reduction programs have trouble
with trailed star images. The software reported here (PhAst)
was developed to provide good detection assistance (the
asteroid is the only “round” object in a field of “trailed” stars)
and good astrometric accuracy in this situation. Those of
you who are doing asteroid astrometry may want to check
this out at www.noao.edu/staff/migell/phast.

BK Lyncis: The Oldest Old Nova? ... and a Bellwether
for Cataclysmic-Variable Evolution

by Joseph Patterson, et al

preprint at: http://arxiv.org/abs/1212.5836

Many of you will recognize lead author Dr. Patterson as
the head of CBA, and frequent participant in SAS Symposia.
The paper notes: “Nearly all the data was acquired in sub-
urban backyards, with midget telescope (~0.3 m) operated
by people with ‘day jobs™. This includes several co-authors
who may be familiar to SAS members:  Tom Krajci, Jerry
Foote, Tut Campbell, George Roberts, Shawn Dvorak, Ton-
ny VanMunster, Bob Koff, David Boyd, and Richard Sabo.

BK Lyn is almost certainly the star that created nova
Lyn in AD 101, so it is a useful view of the long-term evolu-
tion after a nova. Remarkably, the 20-year record of time-
series photometric campaigns captured its change from one
pulsation mode (“nova-like variable”) to another (“ER UMa
type, with superhumps”). | find this remarkable on several
levels: that backyard researchers can gather data that is
almost impossible for any other astronomers to get (nearly-
continuous photometry covering several weeks or months);
that they can serendipitously capture a significant step in the
star’s evolution; and that relatively straightforward study (un-
filtered CCD photometry) can help unravel the variety of
complex phenomena going on out there (binary star orbit,
several types of accretion disk modulation, changing mass-
transfer rate). The paper gives a tantalizing hint that we may
be heading toward a synthesis of the factors that control the
post-nova evolution of these systems.

The paper also provides an entertaining, educational,
and insightful peek into the world of classical novae and cat-
aclysmic variables. It may prompt you to join in with a CV
photometry campaign

The Mars rock "Jake Matijevic”.
(NASA/Curiosity Rover image)
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Scenes from past years: Join us at the 2013 SAS Symposium!
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