Chapter 4 – ABOUT VARIABLE STARS
The Naming of Variable Stars
Variable Star Naming Conventions

The name of a variable star generally consists of
one or two capital letters or a Greek letter, followed
by a three letter constellation abbreviation. There
are also variables with names such as V746 Oph
and V1668 Cyg. These are stars in constellations
for which all of the letter combinations have been
exhausted. (i.e. V746 Oph is the 746th variable to
be discovered in Ophiuchus.) See the panel at
right for a more detailed explanation of variable
star names.
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Variable star names as published in the General
Catalog of Variable Stars (GCVS) are determined
by a team at the Sternberg Astronomical Institute
in Moscow. The assignments are made in the
order in which the variable stars were discovered
in a constellation. If one of the stars that has
a Greek letter name is found to be variable,
the star will still be referred to by that name.
Otherwise, the first variable in a constellation
would be given the letter R, the next S, and so on
to the letter Z. The next star is named RR, then
RS, and so on to RZ; SS to SZ, and so on to ZZ.
Then, the naming starts over at the beginning
of the alphabet: AA, AB, and continuing on to
QZ. This system (the letter J is omitted) can
accommodate 334 names. There are so many
variables in some constellations in the Milky
Way, however, that additional nomenclature is
necessary. After QZ, variables are named V335,
V336, and so on. The letters representing stars
are then combined with the genitive Latin form
of the constellation name as given in Table
4.1. For all but the most formal usage, and for
reports you submit to the AAVSO, the three letter
abbreviations should be used.

SS Cyg
Z Cam
alf Ori
V2134 Sgr

Table 4.1 (page 23) lists all of the official
constellation name abbreviations.
There are also some special kinds of star
names. For instance, sometimes stars are given
temporary names until such time as the editors of
the General Catalogue of Variable Stars (GCVS)
assign the star a permanent name. An example
of this would be N Cyg 1998—a nova in the
constellation of Cygnus which was discovered in
1998. Another case is of a star that is suspected
but not confirmed to be variable. These stars are
given names such as NSV 251 or CSV 3335. The
first part of this name indicates the catalogue in
which the star is published, while the second part
is the catalogue entry number for that star.

This system of nomenclature was initiated in
the mid-1800s by Friedrich Argelander. He
started with an uppercase R for two reasons:
the lowercase letters and the first part of the
alphabet had already been allocated for other
objects, leaving capitals towards the end of
the alphabet mostly unused. Argelander also
believed that stellar variability was a rare
phenomenon and that no more than 9 variables
would be discovered in any constellation (which
is certainly not the case!).

Many new variable stars have been discovered
in recent years through large photometric sky
surveys, data mining, and other means. Such
stars may eventually be assigned a GCVS name,
but they can also be referred to by the designator
they have been assigned in the catalog created
by the survey. A listing of many of these catalogs
and the syntax used for their designations is given
in Appendix 4 of this manual.

The GCVS is available online at: http://www.sai.
msu.su/gcvs/index.htm.

AUID

17,576,000,000 possible combinations. Every
star in the AAVSO International Database has
had an AUID assigned. As new stars are added,
new AUIDs will be assigned.

The AAVSO Unique Identifier (AUID) is in an alphanumeric “license plate”: 000-XXX-000 where
the 0’s are 0-9 and the X’s A-Z. This allows for
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Table 4.1 – Constellation Names and Abbreviations
The list below shows the I.A.U. conventions for constellation names. Given for each constellation is
the Latin name, nominative and genitive, as well as the approved three-letter abbreviation.
Nominative
Andromeda
Antlia
Apus
Aquarius
Aquila
Ara
Aries
Auriga
Bootes
Caelum
Camelopardalis
Cancer
Canes Venatici
Canis Major
Canis Minor
Capricornus
Carina
Cassiopeia
Centaurus
Cepheus
Cetus
Chamaeleon
Circinus
Columba
Coma Berenices
Corona Austrina
Corona Borealis
Corvus
Crater
Crux
Cygnus
Delphinus
Dorado
Draco
Equuleus
Eridanus
Fornax
Gemini
Grus
Hercules
Horologium
Hydra
Hydrus
Indus

Nominative
Lacerta
Leo
Leo Minor
Lepus
Libra
Lupus
Lynx
Lyra
Mensa
Microscopium
Monoceros
Musca
Norma
Octans
Ophiuchus
Orion
Pavo
Pegasus
Perseus
Phoenix
Pictor
Pisces
Piscis Austrinus
Puppis
Pyxis
Reticulum
Sagitta
Sagittarius
Scorpius
Sculptor
Scutum
Serpens
Sextans
Taurus
Telescopium
Triangulum
Triangulum Australe
Tucana
Ursa Major
Ursa Minor
Vela
Virgo
Volans
Vulpecula

Genitive
Abbreviation
Andromedae
And
Antliae
Ant
Apodis
Aps
Aquarii
Aqr
Aquilae
Aql
Arae
Ara
Arietis
Ari
Aurigae
Aur
Bootis
Boo
Caeli
Cae
Camelopardalis
Cam
Cancri
Cnc
Canum Venaticorum
CVn
Canis Majoris
CMa
Canis Minoris
CMi
Capricorni
Cap
Carinae
Car
Cassiopeiae
Cas
Centauri
Cen
Cephei
Cep
Ceti
Cet
Chamaeleontis
Cha
Circini
Cir
Columbae
Col
Comae Berenices
Com
Coronae Austrinae
CrA
Coronae Borealis
CrB
Corvi
Crv
Crateris
Crt
Crucis
Cru
Cygni
Cyg
Delphini
Del
Doradus
Dor
Draconis
Dra
Equulei
Equ
Eridani
Eri
Fornacis
For
Geminorum
Gem
Gruis
Gru
Herculis
Her
Horologii
Hor
Hydrae
Hya
Hydri
Hyi
Indi
Ind
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Genitive
Abbreviation
Lacertae
Lac
Leonis
Leo
Leonis Minoris
LMi
Leporis
Lep
Librae
Lib
Lupi
Lup
Lyncis
Lyn
Lyrae
Lyr
Mensae
Men
Microscopii
Mic
Monocerotis
Mon
Muscae
Mus
Normae
Nor
Octantis
Oct
Ophiuchi
Oph
Orionis
Ori
Pavonis
Pav
Pegasi
Peg
Persei
Per
Phoenicis
Phe
Pictoris
Pic
Piscium
Psc
Piscis Austrini
PsA
Puppis
Pup
Pyxidis
Pyx
Reticuli
Ret
Sagittae
Sge
Sagittarii
Sgr
Scorpii
Sco
Sculptoris
Scl
Scuti
Sct
Serpentis
Ser
Sextantis
Sex
Tauri
Tau
Telescopii
Tel
Trianguli
Tri
Trianguli Australis TrA
Tucanae
Tuc
Ursae Majoris
UMa
Ursae Minoris
UMi
Velorum
Vel
Virginis
Vir
Volantis
Vol
Vulpeculae
Vul

Within the databases that the AAVSO maintains,
each different object has its own AUID number.
As far as the database is concerned, this AUID
is the object’s name. This name, or key, is used
to uniquely identify objects across various databases.

The International Variable Star Index
The International Variable Star Index (VSX) is a
tool which can be used to learn more about a
particular variable star. To use VSX, simply type
the name of a star into the text box labelled “Star
Finder” located in the upper right-hand corner of
the AAVSO home page and click “Search VSX”.
By clicking on the name of the star on the resulting
list, you can obtain accurate position information,
alternative names for the same star, information
about the star’s period and spectral type, a list of
references, and other useful information about
the star you selected.

As an observer you may never come across
an AUID or really need to know what, for
example, is the AUID of SS Del (000-BCM129). As astronomy moves increasingly toward
data mining, however, the knowledge of what
“glues” our various databases together may
be increasingly important, especially to those
writing utilities to access or reference various
databases.

Courage! Each step forward brings us nearer the goal, and if we can not reach it, we
can at least work so that posterity shall not reproach us for being idle or say that we
have not at least made an effort to smooth the way for them.
– Friedrich Argelander (1844)
the “father of variable star astronomy”
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Greek Letters and Star Names in the AAVSO

by Elizabeth O. Waagen and Sara Beck, AAVSO Staff
When searching for a star in the International
Variable Star Index (VSX) or reporting
observations to the AAVSO International
Database via WebObs, it is not possible to
enter a Greek letter if the star has a Greek
letter as part of its name – one cannot search
for “µ Cep” or “ν Pav”. There has been ongoing
confusion about how to spell out some of
the Greek letters used in star names, and in
particular about how to spell out µ and ν.

the light curve of the star, or creating a chart.
However, for data submission we prefer that
you use the abbreviated GCVS spelling “miu
Cep” because it is simple, unambiguous, and
looks less like a typographical error than some
of the other aliases.
One more thing
On a parallel issue, there has been the ongoing
problem of “u Her” versus “U Her”. Since our
database cannot distinguish upper from lower
case letters, please report “u Her” as “u. Her”
or “68 Her”.

Why does it matter how they are spelled?
There are stars whose Argelander names
look the same as those with Greek names,
especially to case-independent software.
Thus, to VSX or WebObs “mu Cep” (µ Cep)
looks the same as “MU Cep” (M-U Cep), and
“nu Pav” (ν Pav) looks the same as “NU Pav”
(N-U Pav).

α
β
γ
δ
ε
ζ
η
θ
ι
κ
λ
μ
ν
ξ
ο
π
ρ
σ
τ
υ
φ
χ
ψ
ω

So how do I keep them straight?
The AAVSO has decided to use a three-letter
version of the the Russian General Catalog of
Variable Stars (GCVS) Team spellings for the
Greek letters as shown in the table to the right,
in the column labelled “AID”. With this system, µ
becomes “miu”, ν becomes “niu” and “chi Cyg”
becomes “khi Cyg”. Please use these GCVS
abbreviations for Greek letters and “MU” and
“NU” for Argelander names. Otherwise, your
data may wind up assigned to the wrong star
or you may not get the chart you thought you
were requesting.
Just to add a little confusion…
When you use the VSX, you may notice that the
“primary name” given for a star like “µ Cep” is
“mu. Cep” (note the period after the “u”). There
are also other ways to denote this star such
as “* mu Cep”, “HR 8316”, or “SAO 33693”.
These are known as “aliases” and technically it
is OK to use them for data submission, plotting
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AID
alf
bet
gam
del
eps
zet
eta
tet
iot
kap
lam
miu
niu
ksi
omi
pi
rho
sig
tau
ups
phi
khi
psi
ome

GCVS
alfa
beta
gamma
delta
eps
zeta
eta
teta
iota
kappa
lambda
miu
niu
ksi
omicron
pi
rho
sigma
tau
upsilon
phi
khi
psi
omega

English
alpha
beta
gamma
delta
epsilon
zeta
eta
theta
iota
kappa
lambda
mu
nu
xi
omicron
pi
rho
sigma
tau
upsilon
phi
chi
psi
omega

relationship. Cepheid variables may be good
candidates for student projects because they are
bright and have short periods.

Types of Variable Stars
There are two kinds of variable stars: intrinsic,
in which variation is due to physical changes
in the star or stellar system, and extrinsic, in
which variability is due to the eclipse of one
star by another or the effect of stellar rotation.
Variable stars are frequently divided into five main
classes: the intrinsic pulsating, cataclysmic, and
eruptive variables, and the extrinsic eclipsing
binary and rotating stars.

What is a Light Curve?
Observations of variable stars are commonly
plotted on a graph called a light curve, as the
apparent brightness (magnitude) versus time,
usually in Julian Date (JD). The magnitude scale is
plotted so that brightness increases as you go from
bottom to top on the Y-axis and the JD increases
as you go from left to right on the X-axis.

Brightness →

A brief description of some of the major types of
variables in each class is given in this chapter.
For a more complete listing of all the classes and
subclasses of variable stars visit the website for
the General Catalog of Variable Stars (GCVS) at
http://www.sai.msu.su/gcvs/gcvs/iii/vartype.txt.
Included in each description, is the star’s spectral
type. If you are interested in learning more about
stellar spectra and stellar evolution, you can find
information on these subjects in basic astronomy
texts or in some of the books mentioned in
Appendix 3.

Time →
Information about the periodic behavior of stars, the
orbital period of eclipsing binaries, or the degree
of regularity (or irregularity) of stellar eruptions,
can be directly determined from the light curve.
More detailed analysis of the light curve allows
astronomers to calculate such information as the
masses or sizes of stars. Several years or decades
of observational data can reveal the changing
period of a star, which could be a signal of a change
in the structure of the star.

Generally, long period and semiregular pulsating
variables are recommended for beginners to
observe. These stars have a wide range of
variation. Also, they are sufficiently numerous that
many of them are found close to bright stars, which
is very helpful when it comes to locating them.
PULSATING VARIABLES
Pulsating variables are stars that show periodic
expansion and contraction of their surface layers.
Pulsations may be radial or non-radial. A radially
pulsating star remains spherical in shape, while
a star experiencing non-radial pulsations may
deviate from a sphere periodically. The following
types of pulsating variables may be distinguished
by the pulsation period, the mass and evolutionary
status of the star, and the characteristics of their
pulsations.

Phase Diagrams
Phase diagrams (also known as “folded light
curves”) are a useful tool for studying the behavior
of periodic stars such as Cepheid variables and
eclipsing binaries. In a phase diagram, multiple
cycles of brightness variation are superimposed on
each other. Instead of plotting magnitude versus JD
as with a regular light curve, each observation is
plotted as a function of “how far into the cycle” it is.
For most variable stars, a cycle starts at maximum
brightness (phase=0), runs through minimum and
back to maximum again (phase=1). With eclipsing
binary stars, phase zero occurs at mid-eclipse
(minimum). An example of a phase diagram is given
on page 30 of this manual to show the characteristic
light curve of beta Persei.

Cepheids – Cepheid variables pulsate with
periods from 1 to 70 days, with light variations
from 0.1 to 2 magnitudes. These massive stars
have high luminosity and are of F spectral class
at maximum, and G to K at minimum. The later
the spectral class of a Cepheid, the longer is
its period. Cepheids obey the period-luminosity
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RR Lyrae stars – These are short-period
(.05 to 1.2 days), pulsating, white giant stars,
usually of spectral class A. They are older and
less massive than Cepheids. The amplitude of
variation of RR Lyrae stars is generally from 0.3
to 2 magnitudes.

Semiregular – These are giants and supergiants
showing appreciable periodicity accompanied
by intervals of semiregular or irregular light
variation. Their periods range from 30 to 1000
days, generally with amplitude variations of less
than 2.5 magnitudes.

RV Tauri stars – These are yellow supergiants
having a characteristic light variation with alternating
deep and shallow minima. Their periods, defined
as the interval between two deep minima, range
from 30 to 150 days. The light variation may be
as much as 3 magnitudes. Some of these stars
show long-term cyclic variations from hundreds
to thousands of days. Generally, the spectral class
ranges from G to K.

Irregular variables – These stars, which include
the majority of red giants, are pulsating variables.
As the name implies, these stars show luminosity
changes with either no periodicity or with a very
slight periodicity.
CATACLYSMIC VARIABLES
Cataclysmic variables as the name implies, are
stars which have occasional violent outbursts
caused by thermonuclear processes either in
their surface layers or deep within their interiors.
The majority of these variables are close binary
systems, their components having strong mutual
influence on the evolution of each star. It is often
observed that the hot dwarf component of the
system is surrounded by an accretion disk formed
by matter lost by the other, cooler, and more
extended component.

Long Period Variables– Long Period Variables
(LPVs) are pulsating red giants or supergiants
with periods ranging from 30-1000 days. They are
usually of spectral type M, R, C or N. There are
two subclasses; Mira and Semiregular.
Mira – These periodic red giant variables vary with
periods ranging from 80 to 1000 days and visual
light variations of more than 2.5 magnitudes.
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eta Car

Recurrent Novae – These objects are similar to
novae, but have two or more slightly smalleramplitude outbursts during their recorded
history.

A huge, billowing pair of gas and dust clouds are
captured in this stunning NASA Hubble Space
Telescope image of the supermassive star eta
Carinae. This star was the site of a giant outburst
about 150 years ago, when it became one of the
brightest stars in the southern sky. Though the
star released as much visible light as a supernova
explosion, it survived the outburst.

Supernovae – These massive stars show sudden,
dramatic, and final magnitude increases of 20
magnitudes or more, as a result of a catastrophic
stellar explosion.

Dwarf Novae – These are close binary systems
made up of a red dwarf–a little cooler than
our Sun, a white dwarf, and an accretion disk
surrounding the white dwarf. The brightening
by 2 to 6 magnitudes is due to instability in
the disk which forces the disk material to drain
down (accrete) onto the white dwarf. There are
three main subclasses of dwarf novae; U Gem,
Z Cam, and SU UMa stars.

Novae – These close binary systems consist
of an accreting white dwarf as a primary and
a low-mass main sequence star (a little cooler
than the Sun) as the secondary star. Explosive
nuclear burning of the surface of the white dwarf,
from accumulated material from the secondary,
causes the system to brighten 7 to 16 magnitudes
in a matter of 1 to several hundred days. After
the outburst, the star fades slowly to the initial
brightness over several years or decades. Near
maximum brightness, the spectrum is generally
similar to that of A or F giant stars.

U Geminorum – After intervals of quiescence at
minimum light, they suddenly brighten. Depending
on the star, the eruptions occur at intervals of 30
to 500 days and last generally 5 to 20 days.
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Z Camelopardalis – These stars are physically
similar to U Gem stars. They show cyclic
variations, interrupted by intervals of constant
brightness called “standstills”. These standstills
last the equivalent of several cycles, with the star
“stuck” at the brightness approximately one-third
of the way from maximum to minimum.

U Geminorum
Below are 20-second exposures of U Gem
before outburst and after the start of an outburst.
Images were taken by AAVSO Director Arne
Henden, USRA/USNO, using a CCD with a
V filter on the U. S. Naval Observatory 1.0-m
telescope in Flagstaff, AZ. Beneath the photos
is the artist, Dana Berry’s, rendition of the U
Gem system (note the sun-like star to the
right, the white dwarf, and the accretion disk
surrounding the white dwarf).

SU Ursae Majoris – Also physically similar to U
Gem stars, these systems have two distinct kinds
of outbursts: one is faint, frequent, and short, with a
duration of 1 to 2 days; the other (“superoutburst”)
is bright, less frequent, and long, with a duration
of 10 to 20 days. During superoutbursts, small
periodic modulations (“superhumps”) appear.

Symbiotic stars – These close binary systems
consist of a red giant and a hot blue star, both
embedded in nebulosity. They show semi-periodic,
nova-like outbursts, up to three magnitudes in
amplitude.
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ECLIPSING BINARY STARS
These are binary systems of stars with an orbital
plane lying near the line-of-sight of the observer.
The components periodically eclipse one another,
causing a decrease in the apparent brightness of
the system as seen by the observer. The period of
the eclipse, which coincides with the orbital period
of the system, can range from minutes to years.

ERUPTIVE VARIABLES
Eruptive variables are stars varying in brightness
because of violent processes and flares occurring
in their chromospheres and coronae. The light
changes are usually accompanied by shell
events or mass outflow in the form of stellar winds
of variable intensity and/or by interaction with the
surrounding interstellar medium.
R Coronae Borealis – These rare, luminous,
hydrogen-poor, carbon-rich, supergiants spend
most of their time at maximum light, occasionally
fading as much as nine magnitudes at irregular
intervals. They then slowly recover to their
maximum brightness after a few months to a
year. Members of this group have F to K and R
spectral types.

ROTATING STARS
Rotating stars show small changes in light that
may be due to dark or bright spots, or patches on
their stellar surfaces (“starspots”). Rotating stars
are often binary systems.
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