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What are the goals of this talk:

Outline the main reasons for variability.

Examples of what science can be achieved by Iarge
numbers of amateur observations.

- “What is necessary in order to measure the brightness of
- astar accurately

Tools and systems for obseNing and findihg variables
Qrganisations that collect data and produce plots.
Quick example of the process | use.



First — just a bit about star names

Some cryptic notations are used to name variables and
in fact stars may have many names! -

Most common -
“AM Cas”

First two letters or just one, are an identifier

Second three are the constellation — Cassiopeia
Another common form-

- V0245 Cas

The identifier is just V for variable and a 4 digit
number.

-



Why are some stars variable?

Two common reasons:
The star. itself is changing (intrinsic)
.The star is rotating or is in a binary pair (extrinsic)

i




Why are some stars variable?

* Variable stars are frequently divided into five main classes:

" pulsating, -

cataclysmic,

eruptive variables,

_eclipsing binary

rotating stars.




How important are amateur |
. .Mmeasurements?

What the readings of one observer look like?
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Volume of data is critical to science

*

The understanding of the mechanics of binary systems
can be calculated from this data.

AAVSO DATA
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What can we derive from light cu rves?

.~ Rotation rates of the binary pair.”
- Size of each of the 'stars orplanets
S_ebaratjondistance | |

- Relative mass |

- Possible exchange of material between the™ .
components he 5




My particular interest, binaries
; - Type EA EB & EW -
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Type EA Binary

Tetal Brightness
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How easy is it to take measurements?

Visual by jusf comparing twe or
- three stars using bmoculars or a
telescope ~

"Using a SLR or CCD Camera or
- webcam on your telescope

Usmg one af the many robotlc
telescopes like: '

Faulkes
Liverpool telescope
Bradford robotic scope




v ~ Siding Spring,,Aus'-traIia. !
. Faulkes- | +9 hrs ~' ‘

* South:




Basics of magnrtude measurement

Photometry IS the ooIIeotlve term for measurement of star
bnghtness |

To decide what sort of measurement you WI|| make in what
colour Spectrum

LI

what ooIours and.what optloal response .

. F|Iters filters Compllance with a standard

® CCD response ‘ ®
* Telescope non linearities
» Calibration .

* Decide on a small seleotion of variable stars. to study

* Decide if you just want to produce your own light curve or
contribute to scienrce as a wider group. ' . :




. Information sources

- BAA has a variable star section
- AAVSO has a complete aytomated data
- collection and display process. -
~* To'obtain access to existing data
» To get well calibrated reference stars . -
* To manage your input SElE '




LI Ar‘ld| AAVSO
Magn: 11.2-14.2% UU AND Chart

Period: 1.486233 (2000) 004345068 +30:56:19.6

Type: EA i
Spec  ABIVIV B579RK

FOW = 30 10
Pleass use the phaom ary table for CTCD observations.

WHp W W AET0 0 IQuIpS CopyrightD 2012 AANSD




Variable Star Plotter (VSP)

s Printable Version

s Retumn & Replot

Field Photometry for UU AND From the AAVSO0 Variable Star Database

Data includes all comparison stars within 0.25000° of RA: 0:43:45.06 (10.93775) & Decl.: 30:56:19.61 (30.93878).
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~ Making the firststep!



0 Making the first step!

“ You look thro.ugh your telescope and find the star _
.you have selected to measure. You may need to find it
In a finder scope in low power first by star hopping.



* The way to estimate magnitude visually is by comparison
with known similar magnitude stars.
* Where do you get this data from?
BAA Variable star section
- American. Assoc of Variable star observers AAVSO
< All mformatlon IS ava|lable on the web.






~.CCD or Camera measurements:

.Much.mo.re sehsitive than the human eye.

Comparing stars of dlffe,rent colour will require a
- correction

CCD images are never completely flat across the chip

If filters are used they need to match the reference
- star filter colour (Called Johnson V)

The thickness of the atmosphere needs to be taken

into account i reference Stars are far apart or <
- 30deg. |

L Standard correction processes are used to ensure accuracy.




Star Colour

* Ranges from Blue to Red

* The reference V (Green) values are:

s JohrisonVfiter = o0 .
. CI_o_sé (0 thg spectrum centre of the human eye

Transmission Curve Astronomik I.-RGB Color filter set

100

Transmission [%]

Wellenlange [nm]




A 'Flat' taken using a flat Iight,source_'ih front of the 'tell'es,col_ﬂp_e and5 second exposure




S&T Illlustration
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8| Observation Mgr

Hewalsfizld Ohservatory

Target Information:

7 UUAnd RA . 729 DEC 30.939 A
Alt 40.1 deg Az 0668.9 degqg
Moon 4 days Phase(0 to 1)= .14

0 -[180 az/20 160 EL FOV_| Move Up | Delete Object | Copyto File

Calculate Target Files Log Files AAS Startlp

Buttons take actions Look for files Execute AAD scripts
an current targets: in default directon: Connecttt & Cmd tt

C:fUsersflohn/DeskiopndG 16det-varlist b




8| Observation Mgr (V3.01 copyright John Mallett - astrojohn)
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Filters Arnthmetic ¢ Tools Plug-in ! v Help
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American‘Association of Variable Sta r Observers

Home Contact Us FAQ Donate Amazon

Home » Light Curve Generator (LCG) Print

This Page

Light Curve Generator (LCG)

s Plot another light curve m Search Quick Look for EPS AUR
s Create star chart for EPS AUR m Search VSX for EPS AUR

AAVSO DATA FOR EPS AUR - WWW AAVSO.ORG
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Des Loughney — October 2009

- 2

Made hundreds of measurements over 2 years to assist the
diseovery of the structure of Eps Aur binary.
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