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1. I NTRODUCTION - Best wishes for the year ahead and al ways!

As promised in the previous issue of Eyepiece Views, we continued to include
talks in this one fromthe Visual Cbserving Wrkshop conducted at the annual
fall meeting, held in Newton, MA on Cctober 14-15 2005.

You will enjoy reading “Observing Variable Stars with Binocul ars” from our
president David WIllians while “The Story of a Variable Star Cbservation” by
A en Chaple will take you through a single observation's journey from

subni ssi on on.

" St ar
Menali’s talk presented at one of his Toastmasters’

Partying 101" is a lively piece which is an unedited version of Hal dun
meeti ngs towards science

teachers, students who are al so amateur astrononers and general public. Qur
finale is spectacular, as always, with a piece fromour avid contributor

M ke

Si monsen. Qur pieces are both educational and fun to read which is what we

think is making our publication worthwhile to read.

Now sit back, relax and enjoy the ride!

We wi sh you a wonderful 2006 ahead with the best dark, clear skies.
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Thanks and good observi ng!

Ganze Menal i, AAVSO Techni cal Assistant (M3Q

2. OBSERVI NG VARI ABLE STARS W TH BI NOCULARS - David B. WIIlians

The meani ng of the word binocular says it all: tw eyes. There are two
types of binoculars, field glasses and prismatic binoculars. Field glasses
(and the | ow power version, opera glasses) are “straight-through” optica
systems with only objectives and eyepieces. Prisnmatic binoculars include a
set of prisns that fold the Iight path between the objectives and eyepi eces,
creating a nore conpact optical system

My first optical instrunent was a pair of 6x30 binoculars. These revealed
many Messier objects and | al so used themto nake ny first variable star
estimates. Many amateurs begin with binocul ars, because they are often
avail able in the household when the initial interest in astronony is born

The Sky and Tel escope web site has a feature titled “Binoculars, Halfway to
a Tel escope.” This is a calumy, because binoculars are actually twice a
tel escope! Binoculars aren’t second-choice substitutes for “real”

tel escopes, they are sinply small tel escopes.

What's good about binoculars? They are snall, elinmnating considerations of
storage and transportation. And they can be put to use quickly — no set-up
time! Wien the tenperature is far below freezing, | can step outdoors with

ny binocul ars and make several estimates of familiar variables and junp back
indoors in less than five mnutes.

Bi nocul ars are inexpensive. Reasonably good binocul ars can be purchased for
just a few dollars on eBay (I bought ny secondhand 7x35s for $17). They are
mul ti-use instrunents that can be used for sports and nature view ng as well
as astronony. And binocul ars are wide-field, erect-image instrunents
making it easy to find your way around the night sky.

What’'s bad about binoculars? Not much. They have smal|l apertures and | ow
magni fications, but these characteristics are al so advant ages when you are
observing bright variables and need a wide field of view

Best of all, binoculars let you use both eyes! Since the evolutionary
devel opnent of the eye 600 million years ago, vision has been based on the
conbi nation of two visual signals. Your brainis wired to process two

vi sual channel s, enhancing resolution and contrast. Wen you think about
it, looking at anything with just one eye is a very strange thing to do.
Monocul ar tel escope users are sonetines advised to keep both eyes open,
covering one with a hand or eye patch, to relieve the deficiencies of
viewing with just one eye.

Bi nocul ars are designated by their magnifying power and their aperture in
mllimeters. Thus, ny first pair of 6x30 binoculars provided a magnifying
power of 6 with an aperture of 30 nm Most binoculars conme in

power -aperture ratios of 1:5 (6x30, 7x35, 10x50) or 1:7 (7x50, 9x63, 11x70).

Dividing the aperture of binoculars in mllimeters by the magnification

gi ves you the dianeter of the optical systemis exit pupil. Thus, 1:5 ratio
bi nocul ars produce an exit pupil of about 5 mm while the 1.7 ratio produces
an exit pupil of about 7 nm The maxi num aperture of the dark-adapted hunman
eye is about 8 nm which shrinks with advancing age (that’'s why children can
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usual ly see fainter stars with the unai ded eye than adults, another exanple
of how youth is wasted on the young). Their larger exit pupil is why 1:7
rati o binoculars are sonetines called “night glasses,” because they provide
the largest exit pupil that the human eye can accommodate, and therefore the
bri ght est i mages.

This neans that 1:7 ratio binoculars give the brightest views of nebul ae and
star fields in a dark sky. (Binoculars with a ratio greater than 1:7 would
produce an exit pupil larger than the human eye can accomobdate and sone of
the collected light could not enter the eye.) But in a moonlit or
light-polluted sky, 1:7 binoculars also provide the brightest sky
background, drowning out faint stars and nebulosity. So for variable star
observers, a power-aperture ratio of 1:5 or smaller is preferable. W want
to darken the sky background and see fainter stars.

Nonet hel ess, all types of binoculars are useful for variable star

obser vi ng.

Use what ever bi nocul ars you have! M own working set includes 4x30, 7x35,
10x50, and 20x60, and | occasionally use a pair of 25x100 at a club
observatory. It should be noted that binoculars can magnify too little for
opti mum astronom cal use. | can't see stars nuch fainter than about

magni tude 6.0 with ny 4x30s, because they don’t magnify enough to fully
exploit the avail able aperture, but these small binoculars are excellent for
estimating variables in the 4th to 5th magni tude range. These variables are
alittle too faint to estinate easily with the naked eye in a bright sky and
too bright for easy observation in nore powerful binoculars. The 7x35s
reach magnitude 8.0, the 10x50s magnitude 9.0, and the 20x60s magni tude 10.0
ina fairly dark sky.

Sone observing tips can inprove the observation of variable stars with

bi nocul ars. First and forenost, many nodern bi nocul ars are now produced
wi th orange or green objectives to penetrate haze — do not use binocul ars
with colored |l enses to estimte variable stars!

Al so keep in mind that binoculars are altazimuth instruments (with hand-hel d
bi nocul ars, you are the nount). This neans that field rotation effects
cannot be avoided. To minimze errors caused by the changi ng angl e between
the vari abl e and each conparison star, bring each star to the center of the
field of view before deciding on your estinate.

Bi nocul ars are intended for hand-held use, which is fine for stars wel
above your binoculars’ limting nmagnitude (though one di sadvant age of

hand- hel d binoculars is that you have to reacquire the field every tinme you
| ook away to check a chart). Wen observing di mer stars, you can increase
your faint limt by at |east 0.5 magnitude by resting an el bow on a fence
post or bracing the binoculars against the side of a utility pole or the
corner of a building.

Mount i ng bi nocul ars on a photo tripod produces an even steadier view, but it
is difficult to use tripod-nounted binocul ars when observing high in the
sky. The best observing investnent | ever nmade was the purchase of one of

t hose “parall el ograni binocular nmounts for ny 20x60s. It allows ne to
effortlessly raise and | ower the binoculars, lets me get underneath to
observe near the zenith, and stays fixed on the field of view when I | ook

away to consult a chart.

Unl ess you observe froma desert location, dewis the greatest eneny of

bi nocul ar observers. Binoculars should be kept capped whenever they aren't
bei ng used. Styrof oam cups make excellent insulating caps. | pop them over
t he objectives whenever | amnot actually | ooking through my nmounted 20x60
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bi nocul ars. | keep smaller binoculars in a covered storage tub when I’ m not
actually using them Sinple dew shields for each objective can be made from
roll ed cardboard and adhesive tape. During the warm hum d sumer nonths, |
have found that electric anti-dew heaters are essential during |ong
observing sessions (and dew heaters keep frost fromformng in cold
weather). Alternatively, a hair dryer is noisy and has to be used again and
again, but it will do the job.

The AAVSO program i ncl udes hundreds of variables that can be observed
through all or part of their range with binoculars. Sonme of our top
observers have never used any ot her instrunent.

Can variable star estinmates nade with binoculars contribute to “rea

sci ence”? Binocul ar observations are just as useful as estinates nmade with
| arge tel escopes. A variable of a particular type has exactly the sane
scientific potential whether it is 6th magnitude or 16th. |If you observe
stars that are appropriate for your aperture, quality of the estimates is
the only consideration.

3. THE STORY OF A VARI ABLE STAR OBSERVATI ON - G enn Chapl e
THE MAG C OF WEB OBS

On a cool evening in late October, | placed a reflecting tel escope in an
open area of ny back yard. Peering into the finder, | ained the scope
towards the wide stellar pair zeta and theta Usae Mnoris in the Bow of
the Little Dipper. A star-hop fromzeta and theta brought ne to ny quarry —
the Mra-type variable S Ursae Mnoris.

Al ternating gl ances between the eyepiece and an S UM “b” chart (illuninated
by a red flashlight), | selected a conparison star brighter (mag 7.8) than S
UM and two that were fainter (mags 8.5 and 8.9). Several quick glances
between S UM and the conparison stars, plus an out-of-focus study of the
field convinced me that S UM was slightly brighter than the magnitude 8.5
conparison star. On a specially-nmade data sheet, | recorded the follow ng
information: TIME/ JD: 30 Cctober 2005 at 9:44 pm EDT (= J.D
2453674.6), STAR S UM, MAGNI TUDE: 8.4, COW STARS: 7.8, 8.5, 8.09.

Early the next norning, | accessed the AAVSO website on nmy home conputer.
Clicking on “Wb Qbs,” then logging in with ny AAVSO observer code and a
password, | was ready to report my observations for S UM and the 56 other
variable stars | viewed that evening. Wen finished, | carefully checked the
accuracy of ny entries, nade the appropriate corrections, and then pressed
“Logout & Subnit Observations.” A “Thank-you” nmessage neant that ny data had
been recei ved by AAVSO Headquarters.

Every ten mnutes, all newy received data are downl oaded into the AAVSO s
mai n dat abase. While | waited, | explored other parts of the AAVSO website.

| |1 ooked for updates under the “News and Announcenents” section. A request
to “Help us create a map of AAVSOrs” piqued ny curiosity. That heading
brought me to an outline map of the world, covered with little balloons -
each representing an AAVSO nenber. By clicking on a balloon, | got the nane
and address of that nmenber, plus a “shoutout” nessage, and, in nany cases, a
photo. Filling in the info in the “Add Yoursel f” box, | added ny own little
ball oon to the map. If you haven't yet joined this “Map of AAVSOrs,” do it

t oday!

Once ten minutes had passed, it was tine to see the fruit of nmy labors. From
the menu on the AAVSO nmain page, | selected “Quick Look.” In the appropriate
box, | typed in “S UM ,” then clicked on the “SEARCH pronpt. Wthin
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seconds, | was | ooking at a chronological listing - nost recent, mne! - of
all S UM observations forwarded within the previous few weeks. It was
gratifying to see that nmy magnitude estinmate was conparable to those of

ot her AAVSO nenbers who viewed S UM around the time | did. But the best was
yet to conme! | clicked on the “Lightcurve” pronpt, located to the right of
my S UM data. In less than a minute, a light curve of S UM dramatically
showi ng the star’s behavior for the previous 18 nonths appeared on the
screen. Each observation was denoted by a red dot, except for mne, which
appeared blue. Every observation of S UM | had rmade since the spring of
2004 showed on the light curve (thankfully, they fit nicely with all the
others!). And there, at the recent end of the light curve was ny observation
fromthe previous night. Like a solitary note froma nusician, ny one single
observation, conbined with those from dozens of AAVSO nenbers, had produced
this beautiful synphony of a light curve!

Think of it. Thanks to Wb Cbs, you can nake a brightness estinate of a

vari able star, go indoors to your conputer and inmediately forward the data
to the AAVSO. Then, within minutes you can see that observation plotted on a
light curve for that star. That, ny Friend, is i mediate feedback

4. STAR PARTYING 101 - Hal dun Menal

Did you know that scientists estimate the planet Earth is honme to
approximately 1.8 nmillion species? The npbst dom nant species is of course,
Hono Sapi ens, neaning all of us! Today | will talk about a little | ess known
speci es, nanely Homo Nocturnalis or night dwellers, analyze their kind of
ritualistic behavior called ‘star partying’, and provide with sone hel pful
hints to any other people considering to attend one. Hono Nocturnalis nay
not be a scientific classification, but they are there for real. In sone
circles these species are called ‘amateur astrononers or stargazers’ and
they are believed to be sonehow nutated from Hono Sapiens by the call of

nat ure.

Let ne begin by nentioning the main characteristics of a star party:

1) First, it is a gathering of night sky lovers in groups rangi ng between a
dozen to several hundreds, generally held annually.

2) Second, star parties can be at local, regional or national level, in the
order of increasing attendance.

3) Lastly, these gatherings usually take place nmany niles away from urban
centers where the sky is washed out with bright Iights. Further you go away
fromcities, darker gets the sky, and in a minute we'll see why this is

i mportant in star partying.

| can al nost hear you saying ‘why star partying in the first place’?

1) Mainly, star parties allow stargazers observe cel estial objects under
quite dark skies. Mist of the night-tine objects are faint, and darker the
sky, the better the contrast and the details one can see. Sone places are so
dark that MIky Way (our own gal axy) |ooks like a colorful chandelier
hanging in the sky! Recently, | read a story about a young stargazer and his
first star party. This novice fellow, after observing a while, started to
pack up his scope suddenly. Wen a veteran observer asked to why, he
answered that clouds started to nove in fromthe east. The ol d hand chuckl ed
and told himthat this is the MIky Way rising over the horizon!

2) Also, say, you are willing to buy a tel escope, but not sure which one to
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pi ck. As many stargazers bring their arnada of telescopes to star parties,
t hese gat herings offer a chance to check out a great variety of tel escopes
bef ore you buy one. Menbers of Honmpb Nocturnalis are eager to |let you ‘test
drive’ their scopes which will give you hands-on experience in using one.

3) The saying goes: ‘happiness grows by sharing’. Enjoying the night sky

al so grows when it is shared at star parties by fellow stargazers. During
these gatherings, you will have a chance to nake new friends, find nentors
who will guide you into the hobby, or just plainly share the joyful noments

Finally, you may ask ‘what do | need to bring to a star party’?

1) wWell, nost and forenost, a flashlight covered with a red filter. Honp
Nocturnalis are very easygoing and friendly creatures, except when disturbed
by intense white floodlights! Since they hunt, err...observe in the dark,
their dark-adapted eyes becone very sensitive to any kind of |ight except a
red one.

2) In addition, sinple star maps will be helpful to find your way in the
sky. Especially after |eaving suburban skies where |ess stars are visible,
in a darker location where literally thousands of sparkling jewels tw nkle
up there, you'll be |ost wthout sky maps.

3) Next, bring a scope or binoculars if you can: any size is good for a
first-tinmer. If you don’t have one, don't worry. Your eyes alone are what
you will need to engulf the vastness of space. Alternatively, feel free to
peek through fell ow stargazers’ scopes

Consi deri ng what we have just heard, star parties are fun places to be. Sone
of their benefits are simlar to canping out: to mingle with Mdther Nature,
flee away fromour busy day-to-day lives, and enjoy the beautiful night sky.
Since it can be very dark around, don’t forget to have a flashlight handy.
But beware to cover it with ared filter, not to scare Homo Nocturnalis, who
are out there in the jungle with several telescopes hunting for ..faint

obj ect s.

Remenber: night sky belongs to everyone. And veteran stargazers al ways have
open arnms to newconers to share the wonders of the night sky.

5. Cv COWENTS - M ke Sinonsen

The ol d adage “you can't believe everything you read” was never truer than
for cataclysnic variables of the type UGZ. Naned after the prototype Z
Canel opardal i s, the nost distinguishing property of UG type CVs are the
“standstills” they occasionally undergo in their cycles. This is described
in the definition fromthe General Catal og of Variable Stars (GCVS): “Z
Camel opardal i s-type stars. These al so show cyclic outbursts, differing from
UGSS variables by the fact that sonetines after an outburst they do not
return to the original brightness, but during several cycles retain a
magni t ude between naxi mum and ni ni num The val ues of cycles are from10 to
40 days, while light amplitudes are from2 to 5 mag in V.” Do all UG&s
exhibit standstills? Are objects that don't exhibit standstills therefore,
not UGZs? It would seemfairly straightforward fromthe GCVS definition, but
things are seldomas sinple as they seemin the world of variable stars.

Since this article is intended for visual observers, we w |l discuss only
obj ects that have outburst nmagnitudes of 13.5V or brighter. Qur prinary
sources for information on type, position, magnitude range, period, etc.,
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are the GCVS http://ww. sai.nsu. su/ groups/cluster/gcvs/gcvs/ and the Catal og
and Atlas of Cataclysmic Variables
http://icarus. stsci.edu/ ~downes/cvcat/index.htm . As you will see, even
these two wel |l -respected sources don’'t always agree on the facts, and in
some cases both are w ong!

RX And- (0058+40) Wth a nornmal range of 10.3-14.0V, this star is easy to
follow at all tinmes during its cycle in nodest sized tel escopes. A quick

| ook at the AAVSO light curve for this star for the |ast 700 days will show
two obvious standstills after outbursts. ( http://ww.aavso.org/data/lcg/ )
The cycles are fairly short and the anplitude of the curve is 3-4

magni tudes. This is a typical U&, showing all the normal characteristics
defined in the GCVS

TW Tri- (0130+31) CQutbursting to 13th magnitude a little less often than the
40 days defined in GCVS, the case for TWTri’'s U&-ness is less clear. There
are no obvious standstills in the AAVSO |ight curves, possibly because the
magni tude at which it mght rest before returning to quiescence (15th nmag?)
is too faint for nost visual observers to record. Another very simlar star
is VWWul (2053+25). Qutbursting as bright as 13.1 at tinmes and having a
mnimumin the 16th magni tude range, short standstills occur in the md-14's
and can be difficult to foll ow visually.

KT Per- (0130+50) Listed as UGZ+ZZ in the GCVS, this suffix to the
classification is explained in GCVS as “ZZ Ceti variables. These are

nonradi ally pulsating white dwarfs that change their brightnesses wth
periods from30 s to 25 min and anplitudes from0.001 to 0.2 nmag in V. They
usual Iy show several close period values. Flares of 1 nag are sonetines
observed; however, these nmay be expl ained by the presence of close W Ceti
compani ons.” Anot her expl anation for dwarf nova oscillations (DNGs) and
qguasi -periodic oscillations (QGCs) observed in cataclysnmic variable stars is
proposed by Brian Warner in 2004PASP..116..115W- Publ. Astron. Soc. Pac.,
116, 115-132 (2004) - February 2004, Rapid oscillations in cataclysmc
variables. http://sinbad.u-strasbg.fr/cgi-bin/cdsbhi b?2004PASP. . 116. . 115W The
interpretation of these nodulations is that they are “magnetically channel ed
accretion fromthe inner accretion disk for DNOs” and “magnetically excited
traveling waves in the disk for QPGs”.

TT Ari- (0201+14) GCVS lists this star as UGZ. Downes online CV catal og
lists the type as vy/dq: In other words, they are not sure if it is a VY Scl
type, which exhibit sudden fades, or a magnetic variable, specifically an

i ntermedi ate pol ar, whose accretion disk is interrupted by the presence of a
strong magnetic field. Mdst other references describe it as nova-like (NL).

As far back as 1979 this star is referred to as a NL object. An early IBVS
from 1979, I1BVS 1622, TT Ari; describes fast photoelectric photonetry on
this NL. http://ww. konkoly. hu/cgi-bin/l|BVS?1622

More recently, |BVS 5664, Decenber 2005, describes the recent fading of this
star. Again TT Ari is described as a NL variable, in spite of the VY
Scl-like fading. TT Ari: Qut fromthe Positive Superhunp State
http://ww. konkol y. hu/ cgi - bi n/ 1 BVS?5664

This fading episode is apparent in the ASAS |ight curve for this star.
http://ww. astrouw. edu. pl / cgi - asas/ asas_vari abl e/ 020653+1517. 7, asas3, %R0%20%

204. 292588, 0, 1000, 0

It is also visible in any recent |ight curve from AAVSO data. No obvi ous
outbursts are shown in the long-termlight curve of TT Ari, certainly not
every 40 days or less, so why is this one listed as UG in GCVS?

http://www.aavso.org/publications/eyepieceviews/0106.shtml (7 of 11)1/26/06 4:10:13 PM


http://www.sai.msu.su/groups/cluster/gcvs/gcvs/
http://icarus.stsci.edu/~downes/cvcat/index.html
http://www.aavso.org/data/lcg/
http://simbad.u-strasbg.fr/cgi-bin/cdsbib?2004PASP..116..115W
http://www.konkoly.hu/cgi-bin/IBVS?1622
http://www.konkoly.hu/cgi-bin/IBVS?5664
http://www.astrouw.edu.pl/cgi-asas/asas_variable/020653+1517.7,asas3,%20%20%204.292588,0,1000,0
http://www.astrouw.edu.pl/cgi-asas/asas_variable/020653+1517.7,asas3,%20%20%204.292588,0,1000,0

AAVSO: Eyepiece Views: January, 2006

TZ Per- (0206+57A) Plot a light curve for this star going back 500 days and

you' Il see a standstill episode centered on nagnitude 13.5, begi nning around
JD 2453375. It appears to last at |east 100 days, but the end of the
standstill is ambiguous due to the seasonal gap in the curve. This is pretty

typical for TZ Per, making it a great star for visual observers to nonitor.
Varying between 12.0 and 15.6, it is visible nore often than not.

AQ Eri- (0501-04) This variable is listed as a suspected UX in GCVS
however |BVS 5107 describes AQ Eri as a UGSU based on superhunp
observations. ‘Superoutburst Observation of AQ Eri: Evidence for an
Anonal ous Superhunp Excess?’ http://ww. konkoly. hu/ cgi-bin/|BVS?5107. The
Downes catal og does not include AQEri inits listings of U&s. Is this
nerely outdated information in GCVS? Does the presence of superhunps
preclude classification as a UxZ? Maybe not; read on

CN Ori- (0547-05) This is a very active star, with a range of 11.0-16. 2,

out bursti ng about every other week. But the |light curve | ooks very much |ike
a USSS to ne. Try as | may, | don’t see evidence of standstills in the data.
Perhaps, as with TWTri, the standstills occur below the threshold of nobst

vi sual observers. But | would expect to see gaps in the outburst frequency
if this were happening, and | just don’t see it. Wat magnitude does it park
at when in standstill? Are the standstills short-lived, or do they exist at
all? This star also seens to be at or beyond the anplitude limt described
in GCVS. Is this a UxZ?

Two nore variables fit this nmold SV CM (0725+06) and AB Dra (1953+77). They
are both active stars and interesting to follow visually, but they appear to
be nore UGSS-Iike than U&Z. AB Dra in particular, is so active | can't
believe it has time to go into standstill between its frequent outbursts.

Z Cam (0814+73) This is the prototype of this class, and a great star for
visual nonitoring. It ranges from 10.0-14.5V and will sonetines get stuck on
the way down to mininmumat or around 11.5. The last standstill was
relatively short, and not very stable. However, the one before that |asted
al nost a year!

AT Cnc- (0822+25) AT Cnc is included as UXZ in Downes et al, but not GCVS

Thi s unusual variable has been spending nore tinme in standstill than in
out burst or quiescence in recent tines. It is therefore not surprising to
find a great nunmber of papers on AT Cnc in standstill, including this recent

paper co-authored by AAVSO s Elizabeth Waagen. 2005PASP.. 117..931S - Publ
Astron. Soc. Pac., 117, 931-937 (2005) - Septenber 2005 A recurrence tine
versus orbital period relation for the Z Canel opardalis stars.
http://sinbad. u-strasbg. fr/cgi-bin/cdsbi b?2005PASP. . 117. . 931S

It was surprising to find this paper describing superhunps in AT Cnc in
standstill. Apparently, superhunps do not preclude inclusion in the UX
classification! 2004A&A...419.1035K - Astron. Astrophys., 419, 1035-1044
(2004) - June(l) 2004 Detection of superhunps in the Z Camel opardalis-type
dwarf nova AT Cnc at standstill.

http://sinbad. u-strasbg. fr/cgi-bin/cdshi b?2004A%6A. . . 419. 1035K

More papers on AT Cnc in standstill seemto make it clear that this variable
is a UXZ. Unusual Slow Fading of Standstill in AT Cnc
http://ww. konkol y. hu/ | BVS/ 5001. ht m #5099

1999PASJ. .. 51..115N - Publ. Astron. Soc. Jap., 51, 115-125 (1999)
Spectroscopi ¢ and photonetric observations of a Z Camtype dwarf nova, AT
Cancri, in standstill.
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