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News from the
Society for
Astronomical Sciences
Vol. 15 No.4 (October, 2017)

Plans for SAS-2018
The 2018 SAS Symposium will be held
June 14-15-16 in Ontario, California.
Mark your calendars, and start deciding on the project/topic that you’d like
to present. The first “Call for Abstracts” will be released in January,
2018.
If you have ideas for Workshops or
Technical topics that you would like to
see, or comments on any other subjects, please contact us at program@SocAstroSci.org. The Program
Committee is always striving to make
the SAS Symposium the best meeting
that you can attend.

Reminders to
Membership ...

the

SAS

Membership Renewal: Even if you
can’t attend the annual Symposium,
we value your support of the Society
for Astronomical Sciences, and your
interest in small-telescope science.
As an SAS member, you will receive a
bound copy of the Proceedings even if
you cannot come to the Symposium.
Symposium Proceedings: Published
proceedings from all recent Symposia
are freely available in PDF format at
the PUBLICATIONS tab of the SAS website (www.SocAstroSci.org).
Symposium Videos: If you missed a
recent Symposium, you can still watch
many of the presentation videos on the
SAS website at the PUBLICATIONS tab.
Workshop Videos: Video recordings of
most of the Workshops from recent
years are available from SAS. If you
were registered for the Workshop, then
the recording is free. If you were not a
registered attendee, then the price is
$25 per workshop.
Contact Bob

Buchheim (Bob@RKBuchheim.org) for
the details.
Keeping in Touch: The SAS Yahoo
group (“SocAstroSci”) is a good way to
keep in touch with the members and
participants.
Kudos or Criticisms? We are looking
forward to seeing you at SAS-2018! If
you have any questions or ideas for
the Symposium, or comments related
to the Symposium, please share them
with the Program Committee at program@SocAstroSci.org.
We will appreciate your input about the
technical sessions, the workshops, the
hotel, the banquet, the lunchtime discussions, and anything else that might
help us improve the future SAS Symposia.

A New Small-Telescope
Spectroscopy Initiative
The German Workshop for Variable
Stars (BAV) has initiated a webmagazine “BAV Magazine Spectroscopy”, available at the BAV website.
The plan is to publish twice per year.
The main focus of the magazine is
pure spectroscopic observations and
the link to photometric observations.
The publication will consider articles
about apparatus/technical considerations, evaluation methods for spectra,
and the physics of the stars and their
atmospheres, the latter especially for
variable stars. The articles are written
in either German or English.
The July-2017 issue has three interesting articles in English.
Dr. Steve
Shore discusses some aspects of outflows (or mass exchange) in binary
star systems.
Dr. Ernst Pollman reports on a longterm project to search for periodicity of
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the emission-line flux in P Cyg. The
project combines photometry (to understand continuum brightness variations) and spectroscopy (to calculate
the line’s Equivalent Width). By combining these, the project finds a 310
day period in the line flux.
Finally, Dr. H. Kawakita describes a
project to search for diatomic molecules in novae, to which amateurspectroscopy data is welcomed. Part
of the idea is to see if the isotope ratios (e.g. 14N/15N) match those in “preSolar grains” found in meteorites; this
would add strength to the hypothesis
that these grains represent input to the
solar nebula from earlier novae.

Report from Woody Sims:
On the subject of “what did you do on
your summer vacation?” here are two
photos from Forrest (“Woody”) Sims.
The first shows him meeting François
Teyssier at his home observatory in
Rouen France. (Francois is one of the
well-recognized experts who have
made
the
French
amateurspectroscopy community wonderfully
productive in supporting research projects).

The second shows a spectrum of LT
Del that Woody recently acquired at
his home observatory in Arizona. The
star is a 14th magnitude cataclysmic
variable of type ZAND.

You can get the magazine (free) from
the website of the BAV:
http://www.bavastro.eu/index.php/veroeffentlichungen/b
av-magazine-spectrocopy/issues-ofmagazine
The direct link to the June 2017 issue
is:
http://www.bav-astro.eu/images/BAVMagazin.pdf

Woody (left) and Francois (right) at Francois’
backyard observatory.
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Report from George Robinson (Palmia Observatory,
southern California):
We had a wonderful time at the Gravity Wave and Astrophysics symposium in Baton Rouge and the tour of
LIGO Livingston Observatory. Here,
I report on the LLO tour and some of
the
symposium
discussion
of
GW170817 and the beginning of the
new multi-messenger era in astronomy.
One of the benefits of attending the
symposium in Baton Rouge was a
chance to have a tour of the LIGO
Livingston Observatory (LLO). The
other US based LIGO observatory is
located in Hanford, WA and the Virgo
LIGO just came on line near Pisa, Italy. There are other LIGO facilities under construction, KAGRA in Japan,
and another one in India.

Two arms of LIGO Livingston Observatory meet at the laboratory hall (Source:
Palmia Observatory)

The LIGO stainless steel vacuum
tubes are installed in a protective concrete tube mounted on the land surface.
We did get to go into the control room
and see some of the displays used to
monitor the status of this very complex
scientific machine.

George Robinson (Palmia Observatory)
at LIGO Livingston Observatory tour

The LLO observatory has been shut
down for installation of scheduled improvements in sensitivity so they didn't
mind all of us wandering all over the
place. Actually, they have tours all the
time, but even we serious enthusiasts
and scientists were not allowed into
the heart of the interferometer and
vacuum arms, which are maintained
as a super clean-room type of environment.
Inside the LLO control room as LSU
Professor Joe Giaime leads the tour
(Source: Palmia Observatory)
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Remember that LIGO is short for Laser
Interferometer Gravity-wave Observatory, and the 4-kilometer arms form a
very sensitive optical interferometer.
We had dinner with some of the scientists who maintain the system and they
told of the many disturbances that can
throw the machine out of alignment.
The LIGO has something like 65%
availability duty cycle and various
events, not just equipment failure, but
storms, earthquakes, nearby logging
operations, the usual freight train that
passes nearby, all can cause the interferometer to loose lock and have to be
shut down and then re-aligned and
restarted. Pretty complicated stuff to
measure such small strain signals
caused by the passing gravitational
wave.
LIGO has been under development for
close to 40 years and those folks that
argued on behalf of continuing the
development at NSF and elsewhere
are certainly to be congratulated.
Many key technological advances in
optics had to be invented and developed and installed in LIGO in order to
keep the quantum optical noise low in
the system. Even a new technique
involving "squeezed light" is used in
combination with the Heisenberg Uncertainty Principle to increase the
noise in one direction while minimizing
it in phase, which is the key measurement parameter. Another major noise
source which must be controlled is
seismic noise which is generated by
storms, earthquakes and vehicles.
One example of the seismic isolation
necessary is shown in this photo of the
mirror suspension and isolation system.
This photo does not show
enough of the detail and the fine fiber
suspension that is used to suspend the
mirrors in a nearly free-falling reference frame.
Just in case you haven't seen any of
the images of the location identified for
the neutron star merger event, the
image on the next page shows the
neighborhood around NGC 4993. You
can see the transient nature of the
merger in the sub images before and
after the event on August 17, 2017.
This image shows what is identified as
AT2017gfo, which is the near-infrared
counterpart of the gravitational wave
source, GW170817 and gamma ray
burst
counterpart,
identified
as
GRB170817A.
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Advanced LIGO quad-suspension mirror prototype for seismic isolation

When LIGO detected the gravitational
waves from the binary neutron star
merger, many other observatories
were alerted and the beginning of multi
messenger astronomy began. Gamma ray emission from the merger was
detected just 1.7 second after the arrival of the gravitational wave from the
40 Mpc distant merger. This event
was relatively close by and might not
have been heard if it were, say, twice
as far away. But with the new improvements being installed in LIGO
now it should be easy to hear similar
sized events at that distance. Keep in
mind too as the sensitivity to GW is
doubled, the size of the universe that
can be studied goes up as the cube of
the distance, or eight times.

The other electromagnetic counterparts, including x-rays, showed up
many hours and even days later than
that, which is why the advanced event
notice from GW is such a key new tool
in astronomy. Neutrinos also can be
studied as a counterpart of the merger
event through land based observatories like ICECUBE in Antarctica.
The image below shows the optical
spectra of the merger beginning on
August 18 and continuing through August 27. You can see the transient
nature of the electromagnetic signature and how important it is to point the
optical telescopes at the event as soon
as it is detected.
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Image of neutron star merger in NGC
4993 (Image courtesy: N.R. Tanvir
athttps://arxiv.org/pdf/1710.05455)

The previous spectra are thought to be
the result of radioactive decay of all of
the new elements formed during the
merger, which is often dominated by
the ejection of elements heavier than
Lanthanide, and are therefore described as lanthanide-rich ejecta. One
of the more interesting astrophysical
findings was further confirmation that
most of the heavier elements are
made in neutron star mergers rather
than as previously supposed in massive star supernovae. A key concept
in nuclear physics that describes this
process involves the density of neutrons that are available and the
amount of time during which the neutrons are confined during these very
explosive astrophysical events. The
key nuclear process is called the "rprocess" for rapid process as compared to the "s" or slow process.
One of the best presentations that
gave an overview of this new multimessenger era of astronomy was the
one provided by Brian Metzger, Columbia University. The following cartoon from his paper illustrates how the
physics of the merger and the resulting
element formation and emitted radiation depends on the orientation with
the orbital plane of the binary neutron
stars. Without the detection of gravity
waves, which enables the orientation
of the orbital plane to be identified, it
has been much harder to understand
what is seen in the optical wavelengths
because what you will see depends on
the observer’s orientation.

Time evolution of spectra (Courtesy:
INAF,
see https://arxiv.org/1710.05858.pdf)

Note how the merger process itself
generates different levels of light rnuclei or heavy r-nuclei depending on
the physical orientation with respect to
the orbit of the binary stars. Note how
the times at which the multi-

messengers appear to the observer,
from seconds to days to weeks, can all
be explained by the process and the
direction of where the ejecta appears
and how it interacts with the environment around the merger location.
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The impact of how GW will affect the
growth of astronomical understanding
is just now starting to occur and the
combination with multi-messenger
data collection will allow deeper insight
and understanding of what goes on in
these very energetic processes. Also
since gravity waves fall off in amplitude
inversely with distance and not with
distance squared as light does, they
offer new more independent methods
to determine basic astronomical parameters like Hubble's constant. Pretty neat! If you want to get more into
the details, look up any of the referenced papers.

GW170817 is the start of the multi messenger era (Source: Courtesy, Brian
Metzger,
https://arxiv.org/pdf/1710.05931.pdf)
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Symposium Sponsors
The Society for Astronomical Sciences thanks the following companies for their participation and financial support. Without them, our Symposium would not be possible. We encourage you to consider their fine products
for your astronomical needs.

Sky & Telescope Magazine
The Essential Magazine of Astronomy
http://www.skyandtelescope.com/

DC3 Dreams Software
Developers of ACP Observatory Control Software
http://www.dc3.com/
PlaneWave Instruments
Makers of the CDK line of telescopes
http://www.planewaveinstruments.com/
Woodland Hills Camera & Telescopes
Providing the best prices in astronomical
products for more than 50 years
http://www.telescopes.net/
Sierra Remote Observatories
Hosting telescopes for remote imaging
and data acquisition
http://www.sierra-remote.com/
QHYCCD
Innovative imaging and observatory
products
http://www.qhyccd.com/
SBIG Imaging Systems
Award winning imaging systems for astronomical and laboratory use.
http://www.sbig.com/
Software Bisque
Enriching your astronomy experience
since 1983.
http://www.bisque.com/
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Small-Telescope Science in the News
Here are notes on several recent publications that
show the surprising results that can be gotten with modestsize telescopes and modern photometric and spectrographic
equipment.
Atmospheric Refraction Predictions Based on Actual
Atmospheric Pressure and Temperature Data by Michael
Nauenberg, PASP, 2017 April
Most calculations related to atmospheric refraction are
based on standard models of the temperature and pressure
(vs. height). Obviously the situation on a particular night at a
particular observatory will be different from the standard
model; this paper explores the impact of the variability of the
real atmosphere on the calculated atmospheric refraction.
Not surprisingly, the “real” vs “model” atmospheres create
noticeably different refraction at large zenith angles. One
example done for a zenith angle of 80 degrees shows that
the “real” atmosphere creates 0.71 arc-min of refraction, vs.
the “model” atmosphere creating a refraction deviation of
only 0.31 arc-min. So, the difference can be significant. On
the other hand, most of us try to follow the guideline to not
observe above air mass of 2 (zenith angle ≈ 60 deg), where
the effect is much smaller.
The authors don’t deal with spectral effects (e.g. differential
atmospheric refraction for double-star observations, and
atmospheric spectral dispersion in spectroscopy), so it might
be interesting to evaluate the magnitude of these for your
observing site and conditions. A really wonderful resource
for that is the database of daily atmospheric soundings maintained
by
the
University
of
Wyoming,
at
http://weather.uwyo.eu/upperair/sounding.html.
Resynchronization of the Asynchronous Polar CD Ind by
Gordon Myers, et al, PASP (2017 April)
The author list here includes several people who will be familiar to SAS members: Joe Patterson, Franz-Josef Hambsch, Berto Monard, and Jennie McCormick, all of whom are
active in the Center for Backyard Astrophysics (CBA).
Cataclysmic variables are binary pairs (a white dwarf and a
more-or-less normal star) in which the donor is transferring
mass to the WD. The “polars” are cataclysmic variables that
display a large magnetic field (mostly on the WD). In most
polars, the stars are synchronized – their orbit and rotations
have the same period. This makes sense because of the
strong magnetic and gravitational forces that tend to drive
close pairs into synchronicity.
The asynchronous polars aren’t synchronized – you can
distinguish both the rotation (of the white dwarf) and the orbit
period in long runs of CCD photometry done by CBA observers, with backyard-scale telescopes (ranging from 10- to
16-inch aperture in this study). The conventional notion is
that a recent eruption on the WD disturbed the binary system, creating the asynchronous rotation; and that the magnetic forces will rapidly drive the system back into synchronicity (in a few hundred years). But there’s only one solid
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data point of a star that had an outburst that drove it from
synchronous into asynchronous rotation V1500 Cyg).
The subject of this paper is the asynchronous polar CD Ind,
for which CBA observers have gathered a large set of
dense time-series photometric data spanning tem years.
This data set (plus a limited number of earlier light curves)
shows that the system is heading toward synchronous rotation, but that the indicated time scale is long – 6400 ± 800
years. Why the resynchronization time scale is so long is a
mystery. Maybe it has to do with the relatively weak magnetic field of CD Ind, maybe the spin-down doesn’t happen
at a constant rate, maybe it’s something else.
The world of Cataclysmic Variables continues to be a fruitful
subject for research with small-telescope photometry. For
more information, go to http://cbastro.org/

The β-Pictoris Association: Catalog of Photometric Rotational Periods of Low-Mass Members and Candidate
Members by S. Messina, et al, A&A 600, A83 (2017), preprint available at https://arxiv.org/pdf/1612.04591.pdf
This is a really impressive collaboration of small-telescope
photometry. Much of the data was taken by private researchers with modest telescopes (ranging from 5- to 40inch aperture). Some of these observers (and authors) may
be familiar to SAS participants – Berto Monard (South Africa), F.-J. Hambsch (using his remote observatory in Chile).
The general idea was to collect long-time-series photometry
on the stars of the β-Pic association, to detect the smallamplitude near-sinusoidal variation that displays the stars’
rotation period. The data-collection procedure followed normal practice (good SNR, dark-and flat-correction). Photometric analysis used aperture photometry with an ensemble
of comp stars, followed by visual examination to detect possible flare events, and 3-sigma clipping to eliminate outlier
data points. The period-determination procedure for each
star began with periodogram analysis of each individual observer/season, then merging of series from different observers and different seasons (with vertical offsets as indicated
between observers), and finally collation into a single
lightcurve phased at the determined period.
The resulting lightcurve amplitudes range from 0.008 to 0.36
magnitudes, and rotation periods found range from 0.2 to 20
days. In total, the team identified the rotation periods of 112
stars in the association.
A Cautionary Tale of Interpreting O-C Diagrams: Period
Instability in a Classical RR Lyr Star Z Cvn Mimicking as
a Distant Companion by M. Skarka et al, (MNRAS, 2017),
pre-print available at https://arxiv.org/abs/1710.06709v1
Here’s an interesting mystery (still unresolved). The RR
Lyra star appears to be a normal RRab, with a pulsation
period of 0.65 d, and a Blazhko modulation period of 22.75
d. However, a long record of times of maximum light appears to show a periodic modulation with a period of about
78 years. Such periodic O-C curves are often interpreted as
displaying the orbit of the star around an invisible companion, via the light-travel-time-effect. This observation has led
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to suspicion that Z Cvn might be a (rare) case of an RR Lyra
in a binary system.
The authors compiled and extended the history of ToMax
measurements both backward (by using the DASCH project’s data) and forward (by making their own new observations), and confirmed the appearance of the 78-year period
in the O-C curve. Their model of this in terms of a binary
system puts Z Cvn in a very eccentric orbit around a 53solar-mass object, presumably a black hole since it seems to
be invisible at all wavelengths.
They then use the putative 78-year orbit to calculate the implied radial-velocity curve, and find that available RV measurements (spanning 90 years) do not support the “orbit” notion at all. Therefore, there is no evidence for Z Cvn being in
a binary system, but there does remain the mystery – what is
causing the 78-year “period”? Nobody knows, but the authors suspect that there is something going on inside the star
itself (some sort of 78-year cycle in the pulsation period).
Continued observations, both photometric and spectroscopic, are certainly warranted, and the star is well within the
range of SAS photometrists. It might also be worthwhile to
check the spectra for radial-velocity signatures, since the
putative orbit (if real) should be showing quite high radial
velocity right about now (> 30 km/sec).
Emission Activity of the Be Star 60 Cygni by K. Sejnov´a
& V. Votruba (Serb. Astron. J.183 (2011), pre-print available
at https://arxiv.org/abs/1709.08984v1
Here’s a neat example of the use of the BeSS database of
stellar spectra collected mostly by non-professional astronomers, mostly using backyard-scale instruments and commercial spectrographs.
The Be stars are characterized by emission in one or more
Balmer lines (e.g. Hα), and the emission can be quite variable. In the case of 60 Cyg, Hα is sometimes seen in absorption, sometimes in emission, and sometimes in a sort of
double-hump profile. The standard picture is that the star’s
rapid spin yields a decretion disk that creates the emission
lines. This disk apparently grows and dissipates (loss of the
disk lets the normal photospheric absorption lines appear).
The authors used data from the BeSS archive as well as
targeted spectral observations from Ondrejev Observatory’s
2m telescope, to study the evolution of the Hα line over a
span of more than 20 years. The data shows two things that
small-telescope spectroscopists will appreciate.
First, the BeSS data (taken with modest instruments) is very
consistent with the Ondrejev data, which lends good confidence in the quality of the BeSS data.
Second, the accumulated results, summarized in the form of
Hα Equivalent Width vs time, shows a pretty compelling 16year period in which the disk gradually grows (increasing
emission strength) and then rapidly dissipates (emission
fading, and absorption appearing).
This result also begs for continued ongoing spectral monitoring of this star, and other Be stars, to provide a longer timebase to monitor the spectral changes.
Finally, there is (to my eye) quite a bit of scatter from one
EW data point to the next. Is this just normal “noise” in the

EW measurement, or does the spectral line display rapid
changes, that demand faster observation cadence to be
properly displayed?
,
Neptune long-lived atmospheric features in 2013-2015
from small (28-cm) to large (10-m) telescopes by R. Hueso, et al, Icarus 295, 89–109 (2017). Pre-print available at
https://arxiv.org/ftp/arxiv/papers/1709/1709.08854.pdf
Here’s an optimistic report, if you’ve ever wondered about
the value of small-telescope observations of the outer planets. The authors report on taking advantage of both the
high-resolution, slow-cadence imaging from space-based
and large ground-based telescopes, with the poorerresolution but much more rapid cadence and continuous
monitoring provided by excellent amateur planetary imagers,
to follow atmospheric features on Neptune.
Bottom line? It works nicely. The combination of the “professional” and “amateur” images was able to monitor longitude changes in some bright spots, and the authors encourage pro-am collaborations for similar monitoring of dark vortices on Neptune.
First observation of Hα redshifted emission in RR Lyr:
Evidence of a supersonic infalling motion of the atmosphere, by D. Gillet et al, A&A Sept 2017, preprint available
at arXiv:1709.03556v2.
As an RR Lyr star pulsates, shock waves can create Hα
emission apparitions in the spectrum; these occur at three
characteristic parts of the lightcurve. The third of these, the
so-called “third emission” was discovered in 2011. It occurs
on the falling portion of the lightcurve, and is observed as a
tiny emission feature, redshifted a bit from the center of the
Hα absorption line.
The purpose of this report was to search for this “third emission” in RR Lyra itself. It was first seen in spectra taken with
the 2-meter telescope at the Observatoire de HauteProvence (spectra R≈ 22,700). One of the eye-catching
aspects of this report is that some of the follow-on observations to monitor this emission through the star’s Blazhko
cycle were made using a much smaller – 14-inch -- telescope and Shelyak E-Shel spectrograph (R≈ 11,000). The
small-telescope data shows the tiny emission feature quite
clearly, and demonstrates that it changes little (if at all) over
the Blazhko cycle of the star. During the pulsation phase
interval where Hα “third emission” is seen, the Na lines are
also seen to double. This is probably telling us something
useful about the nature and evolution of the shock wave.

Artificial light at night as a new threat to pollination by
Eva Knop, et al, Nature v. 548, p 206 (10 August 2017)
This report has no direct bearing on astronomy, but since
most of us prefer dark skies, here’s a less-self-interested
reason to argue for light control. We all know about the service bees and other insects do to pollinate plants. It turns
out that there are nocturnal pollinators, too, and assessing
their importance to plant pollination must consider two effects: first, if light pollution reduces the effectiveness of nocturnal pollinators, that’s not good; but second, there are
complex networks in the web of life, and reduction in noctur-
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nal pollinators might create adverse effects on daytime pollinators. The authors’ experiments’ provide evidence for concern regarding both effects. They report, “In artificially illuminated plant-pollinator communities, nocturnal visits to
plants were reduced by 62% compared to dark areas. Notably, this resulted in an overall 13% reduction in fruit set ...
even though the plant also received numerous visits by diurnal pollinators”.
So you might be able to convince the local gardeners
to support your efforts to minimize light pollution.
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