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Agenda

1)What Are Variable Stars

2) Why Observe Them  

2) Why Amateurs Are Needed

4) Observing VSO both Visually 

& With a CCD

5) Envisage Demo



What Are Variable Stars?
Stars That Simply Vary Their 

Light Output Over Time

They May Be Part Of A Double

Star System Or They May Be A 

Single Star



2 Percent Of All Stars Show A 

Measurable Change In 

Brightness

Hubble: Supernova 1987A

Visualization by Andy Beardmore



Why Observe Variable Stars?

The Data Is Very Important to 

Astronomers & Astrophysicists

Variable Star Data, 

Dependent Upon 

Type, Can Be Used To Determine: 

Luminosity, Temperature, Radius, 

Mass Composition, Rotational 

Period & Distance



There Is Also a Critical Need

For Us To Understand & Monitor The 

More Nasty High Energy Eruptive  

Variables Such As GRB’s (Gamma Ray 

Bursts), Supernovae & BL Lac Objects 

(Blazars).

Our Survival May Depend On These 

Observations!

GRB Art Work, NASA



Why Are Amateurs Important 

To The Process?

The Big Scopes Are 

Over Whelmed With 

Projects & Requests For Their 

Limited Observing Time.  Then 

There Is The Humongous Size Of

Our Universe With So Many Stars



The American Association 

Of Variable Star Observers 

www.AAVSO.org
Has About 10,000 Stars In Their 

Data Base & Approximately 

4,500 Charts 

Available 

On Line.



AAVSO Members & 

Observers Are Often Asked 

To Support Scientific Projects

Professional Observers, 

Whether Using Land or 

Space Based Equipment,

Will Request Observations 

Of Specific Targets 

By AAVSO Observers



10 Requests 1/1/06-5/31/07 - 3 Examples

Monitor CV’s In Support 

of the VLA & Jodrell Bank’s 

MERLIN For Phd @ Univ. 

Of Southhampton, England

Monitor HMXB’s In Support

Of 1.85 Meter Dominion Ob.

(Victoria, BC) for Phd @ Univ.

of Saskatchewan, Canada

Monitor  AR Uma In Support

Of Spitzer Space Telescope

For Two Phd’s, One @ NOAO &

One @ Spitzer Science Center



The AAVSO Receives Frequent Requests for 

Variable Star Data From It’s Data Base

Star Requestor Purpose
SS CY Amateur Astronomer education

W COM Professional Astronomer dataanalysis

MARK 421 2 Professional Astronomer dataanalysis

MRK 501 Professional Astronomer dataanalysis

3C 279 VIR Professional Astronomer dataanalysis

SS CY Other figure

AM HER Professional Astronomer correlate

AM HER Professional Astronomer figure

BL LAC Educator education

TU CAS Educator education

U GEM Educator education

U GEM Student dataanalysis

V838 MON Professional Astronomer dataanalysis

U GEM Professional Astronomer observingrun

U GEM Other basicanalysis

SS CY Student dataanalysis

AM HER Professional Astronomer correlate

AM HER Professional Astronomer correlate

GK PER Professional Astronomer observingrun

SU UMA Student dataanalysis

SU UMA Student dataanalysis

AM HER Professional Astronomer dataanalysis

“Typical” 2 Month AAVSO Data Requests For 

Single Observer



Variable Star Observing  Is An 

Adventure That Lets You Make 

Valuable Scientific 

Contributions

Plus You Can Also Do Some Fun

& Really Neat Stuff With Your

Own Observations As Well As 

The Observations of Others



Light Curve:  Mira Class Star

A Pulsating Variable: RR Boo

Approximately 300 Days Shown

Light Curves Are Made From Multiple Individual 

Observations!



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.

Light Curve: Eclipsing Dwarf 

Nova - Single Observer

~ 4 Hours Data



Light Curve: Dwarf Nova 

Outbursts - Multiple Observers

Approximately 200 Days Shown

SS CYG



Supernova Are A
Blast



Compute Temperature Example
Black Dots: = V Filter     Blue Dots = B Filter

Red Dots = R Filter         Purple Dots = I Filter

Average B-V Difference = .616
Tu Cas: Cepheid Variable (Yellow Giant Star)

V Filter

B Filter



With a “B-V” of .616
Star is Most Likely a G1 or G2 Spectral Type

& is Actually Classified As a “Yellow Giant”

Temperature Range:  5700-6000 K



3.6 Hour Light Curve Of DW Cnc

Peranso Software

DW Cnc Is An Intermediate Polar  CV 

Consisting Of A White Dwarf & A Cool 

Companion & We Can Analyze The Data 

Below For Additional Information

Tim Crawford 1/29/07



Example Of Computing The Spin Period

Of The White Dwarf Portion Of The DW 

Cnc System

Peranso Software

P = .0268 Day = 38.6 Minutes

Using The Previous Slides Light Curve Data & 

Software That Can Analyze That Data Using 

What is Called the CLEANest Method



Minimum Tools For Making 
Visual Observations

Your Eyes & an

AAVSO Chart

OptiOptically:
Binoculars & an 
AAVSO Chart



Charts

To Make Observations

We Need Charts Which

Show Us Known 

Values Of Non-

Variable Stars.

We Call These 

“Comp”Values and 

Use Them To Estimate 

The Value Of

The Target Variable.

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



Variable & Comp Stars 

Chart Segment
The variable is shown between the four focus 

lines.  The magnitudes of the comparison 

(“comp”) stars are shown on the chart next 

to the stars (64,51,91, etc.).

Variable
Note Absence

Of Period! Mags

Are Actually

6.4, 5.1 7.5, etc.



A Big Magnitude Number Is 

Faint, A Big Dot Is Bright!

Variable

The Brighter the Star Is, the Smaller 

Its Magnitude Number. 5.1 Is Brighter 

Than 6.4. On the Chart, Notice That 

the Dot Is Bigger For the Brighter 

5.1 Star Than the 6.4 

Star to Its Left.



Making Your First Estimate

Variable

Is The Variable Brighter Or 

Fainter Than The 5.1 Star

Obviously It is 

Fainter



Making Your First Estimate

Variable

Is The Variable Brighter Or 

Fainter Than The 6.1 Star

It is Fainter



Making Your First Estimate

Variable

Is The Variable Brighter Or 

Fainter Than The 6.4 Star

Obviously It 

Is Brighter



Making Your First Estimate

Now Requires Some 

Interpolation

Variable

Is Your Estimate Then Going to Be 

6.2 or 6.3



Whatever Your Estimate

6.2 or 6.3

Congratulations on 

Your First Variable 

Star Observation!

I Told You It Was Easy To Do!



This Time, Estimate the Same 

Variable but in Frames B and C.  

These Frames Could Be the 

Variable Star at Different Times in 

Its Light Curve.



Write Your Estimates Down

Remember To Try & Locate Two Comp 

Stars That The Variable Best Fits 

Between or The One Comp It May Match



How Did You Do?

For B Your Estimate Should Be Near 6.4

For C Your Estimate Should Be Near 9.1



All You Need To Do Now

Is to Make A Visual Estimate Of A Real 

Variable  Star (Which You Will Do In A Moment)

& You Are Ready To Down Load AAVSO

Charts and Begin Your Own Adventure 

Of Making Contributions To Science 

As Well As Having Some 

Fun Along The Way



Down Loading Charts Is 

Easy

www.AAVSO.org



Now Take 

The SS 

Cyg 

Chart 

That Was 

Handed 

Out & 

Match It 

To This 

FOV 96

85

SS Cyg 7/18/05 11:07:54

Tim Crawford



Now Make 

Your 

Visual

Estimate 

Of The 
Magnitude 

Of 

SS Cyg

96

85

SS Cyg 7/18/05 11:07:54

Tim Crawford



Your 

Answer 

Should Be 

Real Close 

To 11.9

As This Is 

Actual 

Value

96

85

119

123

98
109

SS Cyg 7/18/05 11:07:54

Tim Crawford

SS Cyg



Now Wasn't That Easy!

However…. A Lot Of Times There Will 

Not Be A Comp Star With The Same 

Magnitude As The Variable Star.  When 

This Happens You Just 

Have To Interpolate Your 

Estimate As Best As 

You Can.



SS Cyg 7/8/06 09:41:44

Tim Crawford

Make An 

Estimate 

Of SS 

Cyg At A 

Different 

Time
Locate     

The

Closest 

Two 

Comps



SS Cyg 7/8/06 09:41:44

Tim Crawford

You 

Should 

Have 

Picked 

The 98 & 

109 

Comps

As Being 

Closest

109
98

What Is

Your

Estimate?



SS Cyg 7/8/06 09:41:44

Tim Crawford

While 

The 

Actual 

Answer Is 

10.5 

Anything 

Between 

10.4 & 

10.6 

Would Be 

OK

109
98

To My Eyes The Variable 

Star Looks About 1/2 Way 

Between The 9.8 and the 10.9

Comps

SS Cyg



Down Load A Free 

Observing Manual:  

www.AAVSO.org



Visual Vs CCD Observing

Visual

×Quicker 

Observations

×Easier To Learn

×Lower 

Equipment 

Costs

CCD
×Can Target 

Fainter Stars

×Can Do Time 

Series

×Can Use Filters 

For Color/Temp 

Information



CCD Observing Requires A 

CCD Camera - Preferably One

Designed For Photometry & A 

Telescope

SBIG ST-402ME SBIG ST-7XME
ST-402ME

ST-7/8/9/10XME



Different Models of CCD Chips 

Have Different Spectral 

Responses
Each of the three popular

chips shown has a different 

Spectral response in the 

region of a Star’s Light. 

If unfiltered observations

were made with each then 

the reported magnitudes 

would be wildly different.



V Filter

The 

Johnson-

Cousins 

Filter

Standard 

System

One of the Strengths of CCD’s Is That 

When We Use the “Right” Filter We Can 

Equalize the Passbands of the Various 

Types of CCD’s. Observe With V Filter!



Integration Software Is 

Required For Imaging (CCD 

Control) - A Few Options

• Meade Envisage (Autostar)

• CCDOPS (SBIG)

• CCDSOFT (Software Bisque)

• MAXIM DL (Diffraction Limited)



Lastly You Need Software For 

The Differential Photometric 

Analysis Of Your Images -

Some Options

• Autostar IP

•AIP4WIN          

• CCDSoft

• IRAF (free on 

web)

• MaximDL

• Mira

• MPO Canopus
• jImage



Download A Free CCD Manual 
www.AAVSO.org



Minimal CCD Setup

• 4”-8” w/ decent tracking mount

•Cheap $125 camera (mono)

•$60 V filter

•Free software



Gord’s Hardware

• C8S On ASGT mount 

• Orion Accufocus / 

Shoestring FCUSB

• Meade DSI Pro (stock)

• V filter in ATIK filter wheel 

w/Meade f3.3 FR

• 80mm Refracter / DSI-C / 

Shoestring GPUSB ST4

• P4 2.8 ghz PC w/ 1 gb 

Ram in hotbox

• Roll-off roof shed



Gord’s Software

• Astroplanner / 

Cartes du Ciel / 

Maxpoint

• Meade Autostar 

Envision (imaging)

• Meade Autostar 

Image Processing 

(diff. photometry)

• VNC remote 

desktop


