AAVSO: Eyepiece Views: March, 2006

Eyepiece Views: March, 2006

EYEPI ECEVI EWS #313

March, 2006

Tabl e of Contents

1. Introduction

2. Recurrent Novae

3. Astrophysics from Visual Observations

4. Manual for Visual Observing of Variable Stars - New Transl ati ons Underway
5. A Date with U Gem —An amateur's hunble contribution to the world of

Spring is around the corner... A nost! For the AAVSO, quite a bit is in
store. First, there is the spring neeting in Rockford, Illinois (Muy
4-6, 2006). W& have many interesting events planned for this neeting.
For nore detailed information, please visit the URL bel ow

http://ww. aavso. or g/ aavso/ neet i ngs/ spri ng06. sht i

Arne has a full schedule this spring/sumer. He is scheduled to give a
talk at the British Astronom cal Association (BAA)'s annual neeting in
May. He is giving another talk in New Plynmouth, New Zeal and, in June at

t he Royal Astrononical Society of New Zeal and's annual conference.

August was not going to be left without a neeting, so Arne decided to fly
to Prague, Czech Republic, for the International Astronom cal Union

(I AU) General Assenbly! On that trip he will also get together with
Hungari an amat eur astrononers.

This issue al so stands out for the guest authors it welcones. You w ||
enjoy reading Dr. Matthew Tenpleton's contri bution, "Astrophysics from
Vi sual QObservations” while appreciating the wonderful piece from our
avid contributor Mke Sinonsen, "Recurrent Novae". Approximately 150
years 3 nonths ago, U Gem was di scovered! In U Genls honor, we are

i ncluding a nenorable article fromour observer Hal dun Menali to
enphasi ze the fact that you can participate in science through variable
star observing. You will read a little wite up regarding the nost
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recent status of the translations of our Visual Observing Manual .
Until next tinmeE
Thanks and good obser vi ng!

Ganze Menal i, AAVSO Technical Assistant (M3

2. RECURRENT NOVAE - M ke Sinonsen

Wth the recent outburst of RS Ophiuchi still underway, nowis a great tine
to discuss recurrent novae. These cataclysm c variables grab our attention
and spark our inmagi nati ons because of the incredible anplitude of their

out bursts, typically 8-12 magnitudes, and the rarity of these spectacul ar
events. Many of these outbursts are once-in-a-lifetine events. Like an
apparition of Halley's conet, wtnessing an outburst of T B twce in a
l[ifetinme would be a matter of uncommon [ uck, |ongevity or both.

In the General Catalog of Variable Stars (GCVS) recurrent novae are included
in the sanme category as novae, with the main distinction being the features
of their |ight curves.

"According to the features of their |ight variations, novae are subdivided
into fast (NA), slow (NB), very slow (NC), and recurrent (NR) categories.

NR Recurrent novae, which differ fromtypical novae by the fact that two or
nore outbursts (instead of a single one) separated by 10-80 years have been
observed (T CB)."

This inplies that the outburst nmechanism orbital periods, spectra and the
nature of the conponents of these close binaries are the sane or very
simlar. To understand recurrent novae we need to understand novae first,
and then make distinctions.

Novae are close binary systenms with orbital periods from0.05 to 230 days.
The primary of the systemis a hot white dwarf star while the cooler
secondary conponents may be giants, subgiants, or dwarfs of K-Mtype.

Al t hough few novae have been caught in the very act of rising to eruption,
it is generally accepted that the tinme it takes to go fromrestl ess

gui escence to full max is 1- 3 days. The sane is probably true for recurrent
novae.

The cause of a nova eruption is a thernonucl ear reaction on the surface of
the white dwarf. After years of nass exchange between the binary pair,
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tenperature and pressure at the surface of the white dwarf build
sufficiently to cause the |layer of accreted material to explode |ike a

hydr ogen bonb. This bonb, however, can have the mass of 30 Earths! Once the
t enperature becones hi gh enough, this |ayer begins to expand. Mnutes into

t he process the shell can be radiating at 100,000 solar [umnnosities and
expandi ng outwards at 3000 km's. Eventually the shell envel opes the entire
binary and the orbital notion of the pair acts |like a propeller to whip

t hi ngs up. After 1000 days or so the envel ope expands to the point it can be
seen as nebulosity surrounding the pair. Over hundreds of years the shel

di ssipates into the interstellar nedium

Most novae probably erupt nore than once in their lifetime, wth the mass of
the white dwarf determ ning the anpbunt of accreted material that needs to
accunul ate before triggering on outburst. Systenms with a white dwarf of 0.6
sol ar masses mght take as long as 5 mllion years between eruptions. A
systemwith a 1.3 solar nmass white dwarf m ght only take 30,000 years

bet ween erupti ons.

So are recurrent novae sinply the sane type systens with even nore nassive
white dwarfs? The accretion rate of a systemwith a 1.4 solar nass white
dwarf coul d have a recurrence tine of |less than 100 years. T Pyx may be one
such system but it is unclear at present if the outburst nechanismfor all
recurrent novae is the sanme as novae, or if sonme are the result of accretion
by Roche-|obe overflow or stellar winds, or a result of disc instabilities.

Even nore interesting is the possibility that recurrent novae nmay actually
be progenitors of Type |la supernovae. Cbservations of novae eruptions and
the resulting nebulae indicate the m xing of the accreted layer with the
outer |ayers of the white dwarf nmay cause the white dwarfs to | ose mass over
time and repeated eruptions. The heaviest white dwarfs, with their higher
accretion rates, may actually gain mass over tinme! Although a |arge part of
the envel ope mass is blown away in the wind, these prinaries may retain a
substantial part of the envel ope nmass after hydrogen burning ends. The white
dwarfs in sone recurrent novae have now grown up to near the Chandrasekhar
mass Iimt and m ght soon explode as a Type |a supernova.

Wth so few known exanples and the rarity of these events it is no wonder
that recurrent novae eruptions are extrenely interesting to astrononers.
Monitoring these stars for outbursts over decades of relative inactivity is
still one of the extrenely valuable contributions visual observers can
provide to science.

Finding the stam na and determ nation to follow such stars is no small task
Even Leslie Peltier, one of the greatest AAVSO observers of all tinme, had an
“unhappy affair” with T C&B that can serve as a lesson to us all. In
"Starlight Nights' he wites:
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"From 1920 on | watched it closely at every opportunity. For nore than
twenty-five years | looked in on it fromnight to night as it tossed and
turned in fitful slunber. Then one night in February 1946 it stirred, slowy
opened its eyes, then quickly threw aside the draperies of its couch and
rose!

Full| eighty years had passed since the star had shattered the symetry of
the Northern Crown. And where was |, its self-appointed guardian on that
once-in-a-lifetime night when it awke? | was asleep!"

Peltier had set the alarmfor 2:30 AMto observe norning vari ables. Wen he
got up the sky was clear and the stars were shining, but feeling he m ght
have a cold com ng on he decided to go back to bed. He goes on to descri be
his personal relationship with the star, one that many of us feel for our
favorite variables, and how it changed after that.

"I alone amto blanme for being remss in ny duties, nevertheless, | still
have the feeling that T could have shown ne nore consideration. W had been
friends for many years; on thousands of nights |I had watched over it as it
slept and then, it arose in ny hour of weakness as | nodded at ny post. |
still amwatching it, but nowit is with wary eye. There is no warnth

bet ween us any nore."

In nore recent tinmes, Cl Agql had been suspected of being a recurrent nova
even though only one recorded outburst had occurred in 1917. As such it was
i ncl uded in the BAAVSS Recurrent Cbjects Progranme for nany years. For

reasons he still will not discuss with even the best of friends, Gary
Poyner, coordinator of the program decided to drop CI Agl fromthe list in
2000; literally weeks before it erupted again for the first time in over 80

years! Sorry Gary, but its just too good a story not to recount.

Below is a table of known recurrent novae.
Try not to sleep through the next eruption of any of these unpredictable
stars.

Name

RA/ Dec (2000)

Magni t ude range

Years of known out bursts
Chart availability

T Pyx

09 04 41.53 ?32 22 47.2

6.5v - 15.3 v

Qut bursts in 1890, 1902, 1920, 1944 and 1966
AAVSO charts

file:/lllIMiralwww/publications/eyepieceviews/0306.shtml (4 of 12)3/16/06 3:31:27 PM



AAVSO: Eyepiece Views: March, 2006

| M Nor
15 39 26.47 ?52 19 18.0
7.8V - 22.0j

Qut bursts in 1920 and 2002
AAVSO charts

T CB

15 59 30.19 +25 55 12.1
2.0p - 11.3 p

Qutbursts in 1866 and 1946
AAVSO charts

U Sco

16 22 30.80 ?17 52 44.0
8.8 V- 19.5V

Qutbursts in 1863 and 1999
AAVSO charts

RS Oph

17 50 13.12 ?06 42 28.2

4.3 v - 12.5 v

Qutbursts in 1898, 1933, 1958, 1967, 1985, 2006
AAVSO charts

V745 Sco

17 55 22.27 ?33 14 58.5
11.2 p - 21 |j

Qutbursts in 1937 and 1989
No AAVSO charts

V394 CrA

18 00 25.97 ?39 00 35.1
7.2 V- 18.8 V

Qutbursts in 1949 and 1987
No AAVSO charts

V3890 Sgr

18 30 43.32 ?24 01 08.6

8.4p- 17.2 p

Qut bursts in 1962 and 1990

Very poor AAVSO chart; |ettered sequence only

Cl Aql

18 52 03.57 ?01 28 39.4
8.8 V- 15.6p

Qutbursts in 1917 and 2000
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AAVSO charts

3. ASTROPHYSI CS FROM VI SUAL OBSERVATI ONS - WMatt hew Tenpl et on

The primary way we cone to understand the physical world is through
observation. W tie together many different pieces of nethodically
gat hered and anal yzed evidence to build a coherent picture of the
nature of things. In astronony, we're nostly limted to gathering
light fromthe objects under study, but |ight can provide |ots of
clues into the nature of our universe. Wth light, we can take the
tenperatures of stars, and neasure their chem cal makeup. By | ooking
at the properties of stars in clusters -- all born at al nost the sane
time -- we gain sonme insight into the |lives of stars, the workings of
stellar evolution, and even the age of the universe. But there is a
[imt to how nuch we can |l earn from neasuring the behavior of things
at a given nonent in tine.

One of the reasons why variable stars nmake such excell ent subjects
for study is because we often |earn by studyi ng how thi ngs *change*
over tinme. Physics is partly the study of the dynam cs of systens,
and we can | earn about what goes on in the universe in the sane way
that we study the behavior of things here on Earth. However, the
time-scales for evolutionary changes in stars and gal axies is nuch,
much | onger than a human lifetinme, so we have to | ook to variable
stars as objects that can change on observably short tinme-scales.

When observers estimate the brightnesses of stars, they're really
guanti fying a physical change in the star they're | ooking at, as

mani fested in the light that's given off. And there's a | ot we can

| earn just by studying changes in |ight. For exanple, by neasuring
the depths of and tines between eclipses in eclipsing binary stars,
we can determne the orbital period of the binary, and begin matching
physi cal nodels of the conponent stars to what we see. O when we
nmeasure the changes in |light of a pulsating variable star like a Mra
or an RR Lyrae, we can neasure the pulsation period (which tells us
sonet hi ng about the star's physical size) and the overall change in
bri ght ness and the shape of the light curve (which tells us about the
changes in radius, tenperature, atnospheric structure, and on and
on) .

What nmekes the observational records of the AAVSO archive so val uabl e
is that they often extend for decades, even a century in a few cases.
This is inportant because with variable stars, we sonetines get to
study the way a star that changes... changes! W try to understand
variable stars in terns of easily neasurable quantities, the nost
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obvi ous being the tinme-scale on which the star varies (i.e. the
period). Al though nost stars in the universe evolve on tine-scales

| onger than we can observe, sonme of them can undergo neasureabl e
changes on human tinme-scales. In sone cases, these changes are very
subtl e, and can only be seen through very careful neasurenents
undertaken for decades at a tine. For exanple, the periods of many
pul sating stars |i ke Cepheids and RR Lyrae stars do actual ly change
with time. By neasuring the nonment at which these stars reach maxi num
bri ght ness and conparing these tines to those predicted by a previous
epheneris, we can sonetines see trends energe. Sonetines these trends
are wel | -behaved and wel | -under st ood, such as the very slow, steady
peri od changes seen in Cepheids as they evolve through the Cepheid
instability strip. In other cases, the period changes have strange
glitches in rate and direction, indicating sonething other than
evol uti onary changes are goi ng on. Such changes are sonetines
observed in RR Lyrae and delta Scuti stars.

Recently, | worked with Lee Anne WIlson of Ilowa State University to
study period changes in another class of star -- the Mra vari abl es.
The AAVSO has an enornous anount of data obtained by our observers for nmuch
of

the last century, giving us a very clear record of the behavior of
these stars for all that tinme. As a result of nonitoring by variable
star astrononers, it's well-known that Mras don't have well -behaved
periods, but instead have periods that wander a few percent up and
down over the years. Wat we went |ooking for were the stars that
underwent bi g changes -- those that changed by tens of percent over
t he course of the observational record. Afew Mra stars, like T
Ursae Mnoris and LX Cygni, have changed their periods by severa
tens of days over the |ast three or four decades, changes

wel | - docunent ed by the work of the observational community. \Wat we
think is happening is that deep inside the star, the dense shell of
hel i um surroundi ng the carbon-oxygen core undergoes an epi sode of
rapi d thernonucl ear burning, known as a thermal pul se, that then
changes the interior structure of the star. These structural changes
mani f est thensel ves as a change in period that lasts for a few

t housand years. After the heat generated by the thermal pulse is

di ssipated, the star returns to its equilibriumstate and resunes
nore regul ar pul sations. Thermal pul ses were predicted by theoretical
and conputational nodels of stars and stellar evolution, and these
peri od changes are a good confirmation that this process is actively
happening in sone Mra stars. And it's a confirmation that cones
directly from observati ons by amateur observers; w thout data
archives such as those of the AAVSO and ot her variable star

organi zati ons around the world, such studies would be nearly

i npossi bl e.
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Bi nari es, too, can undergo changes over tine. The dwarf novae are
wel | known to undergo outbursts over irregular intervals having
varying durations. Mnitoring of these systens can tell us quite a

| ot about the physics of accretion disks; often, amateur observations
of these systens are used to trigger professional observations with

| ar ger ground-based or space-based observatories that can neasure

t hese systens over the entire spectrumof light they emt, telling us
even nore about their underlying physics.

Amat eur nonitoring of eclipsing binaries has al so been inportant over
the years. Like the pulsating stars, we can neasure the tines of
eclipse mnim over many thousands of cycles and conpare the observed
times with those predicted by ephenerides. Oten, we see strange
changes in the orbital period -- sonething rather strange for things
as large as stars to do! Such changes often indicate there are unseen
physi cal processes at work, including magnetic fields, stellar w nds,
and even gravitational radiation. Sonetinmes these changes only becone
apparent after many years of observations, and it is in large part
due to the observational community that our know edge of the physics
of such binaries has grown.

|"ve only nentioned a few different types of variable star in this
article -- dozens of different classes have been described in the
GCVS, and an uncount abl e nunber exist in our galaxy alone. But in

| arge part, our understanding of these stars has advanced *onl y*

t hrough the work of the amateur comrunity, including those whose

equi pment consists of their own eyes. (bservations of variable stars
have a long and inportant history in variable star astronony, and the
contributions of visual observers to the science of astronony have
been invaluable. They will remain so for the foreseeable future.

4. MANUAL FOR VI SUAL OBSERVI NG OF VARI ABLE STARS - NEW TRANSLATI ONS
UNDERVAY!

As nost of you nay al ready know, we have currently |aunched a project to
transl ate our Visual Cbserving Manual into other |anguages. The
French translation is al ready done.

http://ww. aavso. or g/ publ i cati ons/ manual / #f r ench

We have received nost of the chapters in Spanish and in Turkish and
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are currently finalizing the translations in both |anguages.

O her volunteers are working passionately to send us chapters in
Russi an, Greek and hopefully in Hungari an.

As you can see, thanks to the assistance of several anbitious AAVSO
vol unteers in various countries, the project is well on its way.

Hopefully our efforts to nmake the AAVSO Manual nore useful to our
menbers and observers world-wide will show sone results to get nore
people interested in vari abl e star observing.

The AAVSO Manual for Visual Observing of Variable Stars is a val uable
and conprehensive guide to variable star observing for observers of al
skill levels. This manual provides up-to-date information for making
vari abl e star observations and reporting themto the AAVSO The nost
recent revision occurred in January, 2005.

5. A DATE WTH U GEM — AN AVMATEUR S HUMBLE CONTRI BUTI ON TO SCI ENCE - Hal dun
Menal

(Originally published in Turkish in Cumhuriyet Bilim Tekni k on Decenber
22, 1990)

Have you ever dreant for years w shing that something special happened
to you? Most probably you had. Everybody has sonme dreans in their life
to make it nore joyful.

As an anmmat eur astrononer, | had a dream since the day | started
observing the skies. To observe a special celestial event that no one
has ever w tnessed that day (rather, that night!). My astronom cal
observi ng endeavor | have been carrying on for el even years has been
focused on variable stars since 1983 (I have been observing the heavens
for nore than 21 years in 2000). After having started to estimate their
ever - changi ng brightness using a pair of 8x30 binoculars and currently
observing with a honebuilt 8" reflector, nore than 1000 of ny vari able
star observations have been published by several astronom cal

organi zations around the world (As of January 2000 they reached 2000
too!). Even though I was aware that ny observation results contri buted
to a rich database accessed by nunerous professional astrononers, |
wanted to get sonething nore tangible out of ny observations. | have
waited with patience for so nany years. Until that night..

My luck turned around when ny phone rang on the night of Novenber 23rd
(1990). Wien | answered | recogni zed the voice of Janet Akyuz Mattei,
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the long-tinme Director of the Anerican Association of Variable Star
(bservers (AAVSO) |ocated in Canbridge, MA the clearinghouse for the
vari abl e star observations of amateurs around the world. Janet told ne
that the cataclysmc star U Gem norumwas in outburst for a couple of
ni ghts al ready. These kinds of events are the nost interesting ones for
astrophysi ci sts who want to unveil the nysteries of stellar evolution.
They try to observe these enigmatic stars on the whol e el ectronagnetic
spectrumduring their outbursts (or mnim) to find answers to their
guestions. Visual amateur observers who closely nonitor these stars

i ssue war ni ngs when sonet hi ng unexpected happens. Janet expl ai ned that
US scientists were planning to observe U Gemin the ultraviolet using
the International Utraviolet Explorer (1UE) satellite.

The vari abl e had been observed at visual nmagnitude 9.7 fromthe US the
previ ous norning. The observing prerequisite for the I UE was that the
vari abl e shoul d have been brighter than magni tude 10.5. W had about
three hours before the start of an | UE observing session that night. It
woul d have been inpossible for the satellite to observe the variable if
there weren't any observation to confirmits brightness within this tine
frame.

| was the only one anong 500 or so AAVSO observers in 40 countries
around the gl obe, geographically the best |ocated to observe the star
within that tight tinme frane. It was just after civil twilight in Turkey
and the star had already started to rise over the northeastern horizon.
The observers in the Far East m ssed that opportunity as the norning was
getting near there. Telling to Janet that the skies were clear and |
coul d observe the variable, | jotted down the phone nunber of the
astrononmer who woul d make the ultraviolet observing in California (He
was Dr. Chris Mauche whom | net in person at the AAVSO Second European
Meeting in Sion, Switzerland in May 1997 and presented himw th a signed
copy of my original article).

Wthin the next half hour after Janet's call | was ready to observe.
Havi ng bundl ed up agai nst the cold weather, | grabbed ny reflector,
eyepi eces, sky charts, red flashlight and 7x50 bi nocul ars and went out
into the backyard. | was deeply disappointed to see that the sky, which
was clear half an hour ago, was covered with a thick |ayer of haze and
cl ouds. We the amateur astrononers are ready to face this kind of
annoyi ng and unexpected surprises. So | set up ny tel escope and started
to wait for the sky to be cleared up.

Al nost two hours had already fled and | was still waiting outside. | was

exhausted standing up and started shivering because of the decreasing
tenperature. There was no sign of a clearing up.
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Wen a police patrol car stopped by the backyard gate "Yeah, that was
the perfect timng" | nmunbl ed! Another comon issue for the amateur
astrononers is their weird working hours. Because the darkness of the
ni ght makes it al nost inpossible to distinguish between a bazooka and a
tel escope! Despite the suspicious ski mask | put on to stay warm

woul d have been so convincing to the police officers that they left at

| ast, by wi shing ne good luck and with a grin on their face!l (They nust
have thought | was the crazy ONE in the nei ghborhood!)

Yet the clouds stayed where they were!

Waiting for that special nonment innmy life after so many years and
hours, it was really saddening not to realize it. But | started to
di ssassenble nmy instrunents by uttering to nyself "don't worry, next
time".

Ch ny goodness! Wre stars really getting brighter or was it just ny
i magi nati on because of cold and fatigue? | swept the sky with ny

bi nocul ars at once. Boy, | was right! The haze and cl ouds were al nost
conpl etely di ssi pat ed!

The tel escope and other stuff had been set up again in a matter of

m nutes, ten tinmes faster than di ssassenbl ed! Another 30 seconds and
there it was! 15 nore seconds and | was estimating U Gemi s nmagni tude as
9.7. As soon as | made ny estimation | rushed inside the house to the
phone. At the other end of the line in California was Dr. Mauche who

t hanked and told ne that they were waiting for ny call and they wll be
ready to start observing in half an hour.

Wien | returned to the backyard to take ny instrunents back inside |

| ooked up to the sky. | was thinking about the | UE satellite. | was
imagining the satellite, up there sonewhere in the orbit, to be oriented
toward U Gem | was happier than ever, because | had realized ny

| ong-time dream and because anmateurs had proved their contribution to
astronony once agai n!

| have anot her dream these days... To be one of these amateurs to see a
nova or a conet for the first time and becone its only discoverer!
Maybe, one night, you never know. ..

(I amgetting there step by step! | was one of the just ten observers
around the world (2) confirm ng the discovery of Nova Aquilae 1999
Nunber 2 on Decenber 1, 1999; and one of the seven observers worl dw de
confirmng the discovery of Nova Ophiuchi 2003 on July 18, 2003. | keep
| ooki ng up...)

Not es:

file:/lllIMiralwww/publications/eyepieceviews/0306.shtml (11 of 12)3/16/06 3:31:27 PM



AAVSO: Eyepiece Views: March, 2006

(1) My location as of Decenber 1990.
(2) Based on observations published in the rel ated AAVSO Newsf | ashes.

EYEPI ECE Views is published binonthly and when circunstances warrant
via e-mail. An archive is available at http://ww. aavso. or g/ eyepi ecevi ews/
Pl ease send comments and suggestions to ganze@avso. org.

To receive EYEPIECE Views via e-nmail send a nessage to
maj or dono@avso. org with "subscri be eyepi eceviews"” in the body of the
e-mail. To unsubscri be, place "unsubscribe eyepi eceviews" in the e-mail.

The AAVSO has many free online publications including "CCD
Views", a simlar newsletter intended for ccd observers. To |learn
nore and subscribe visit: http://ww. aavso.org/ mailinglists.stm

Good obser vi ng!

Ganze Menal i, AAVSO Techni cal Assistant (M3Q
Aaron Price, AAVSO Technical Assistant (PAH)
M ke Si nonsen, AAVSO Cbserver (SXN)

THE AMERI CAN ASSCCI ATI ON OF VARI ABLE STAR OBSERVERS
25 Birch Street, Canbridge, MA 02138 USA

Tel . 617-354-0484 Fax 617-354-0665

http://ww. aavso. org
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