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1.0 Introduction  

A step by step example using WASP-12b images downloaded from 

https://www.astro.louisville.edu/software/astroimagej/examples/ AstroImageJ software and a 

user guide can be downloaded from https://www.astro.louisville.edu/software/astroimagej/  

This tutorial is based on; 

Ref. 1 - A Guide to AstroImageJ Differential Photometry Version 2.06, 21 October 2018 by 

             Richard Lee 

Ref. 2 - Plate solving/Track and Stack in AIJ by Richard Lee  

Ref. 3 - AstroImageJ 2.4.1 User Guide plus Getting started with Differential Photometry 

Ref. 4 - The AstroImageJ Cookbook by Grady Bryce, Edited by Dennis M. Conti 

Ref. 5 - A Practical Guide to Exoplanet Observing by Dennis M. Conti 

Ref. 6 - BAA Photometry Database Help and User Guides 

Ref. 7 ï BAA Photometry Spreadsheet Notes ï The VSS CCD photometry spreadsheet 

An example using images that are not plate solved is included in Appendix A 

2.0 Installation  and Set-up 

2.1 Installation  

Download and install AstroImageJ plus the Java runtime engine as highlighted in Ref. 1 

Appendix E. Running Windows 10 I have found that installing the software and images in an 

AstroImageJ folder on the C Drive rather than in the Program Files (x86) folder prevents 

access problems. 

https://www.astro.louisville.edu/software/astroimagej/examples/
https://www.astro.louisville.edu/software/astroimagej/
https://britastro.org/sites/default/files/Tutorial_AIJ_Photometry_v2.06.pdf
https://britastro.org/sites/default/files/Plate%20solving%2C%20Track%20and%20Stack%20in%20AIJ_0.pdf
https://www.astro.louisville.edu/software/astroimagej/guide/AstroImageJ_User_Guide.pdf
http://astrodennis.com/AIJCookbook.pdf
http://astrodennis.com/Guide.pdf
https://britastro.org/photdb/help/Help_Contents.htm
https://www.britastro.org/photdb/help/PhotometrySpreadsheetNotes.pdf


Update AstroImageJ to the latest level by opening the application and accessing Help/Update 

AstroImageJ/Upgrade to; down arrow/Scroll up to ódaily build/OK 

Download and unzip; Uncalibrated images, Biases, Darks and Flats and unzip to the file 

directories as shown below (Appendix A in Ref. 1); 

AstroImageJ  

  WASP-12b 

    Calibration Files 

      Bias 

      Darks 

      Flats 

    Master Calibration Files 

    Raw Science Files 

    Reduced_Science_Files (note underscores) 

    radec.txt (See 2.2 (b) below) 

    standard_transit.plotcfg.txt (See Appendix B below) 

After unzipping all the files you should have; 

- 11 each of Bias, Darks and Flats 

- 230 Raw Science Files (also known as Uncalibrated images)  

Configure AIJ and VSS_Photometry as per Appendix B in Ref.1. 

2.2 Set-up 

a) SIMBAD Coordinates 

Open AIJ, Figure 2.1, and click on the   icon, enter WASP-12b in the SIMBAD Object ID 

text box and press enter to populate the Standard Coordinates fields with WASP RA and Dec 

data - Figure 2.2. Make sure you have selected the DP icon and not the adjacent Divider like 

icon. 

If the SIMBAD Object ID and Observatory ID drop-downs are greyed out check that the 

Target Coordinate and Observatory Location Source drop-downs in the CCD Data Processor 

window, Figure 3.1, are both set to Coordinate Converter manual entry. 

 
Figure 2.1 AstroImageJ window 



 
Figure 2.2 DP Coordinate Converter window 

Clicking on the   icon accesses the SIMBAD web page for WASP-12b ï Figure 2.3. 

Similarly, the icon produces an image or chart of the target area depending on which 

survey is selected ï Figure 2.4. Stellarium is the only planetarium software I have found 

which will display exoplanets and will be the subject of a later tutorial. Figure 2.5 shows a 

similar field of view to Figure 2.4 with the WASP-12 data displayed and the star itself 

circled.  



 
Figure 2.3. SIMBAD data for WASP-12b 

 
Figure 2.4. Image of target area. 



 
Figure 2.5 Stellarium field of view showing WASP-12 

b) Aperture File 

Create radec.txt aperture file by copying the data shown in Ref 1, Appendix C into a text 

editor, Notepad in this example - Figure 2.6, and then saving in the WASP-12b folder. The 

first line in each block is the data for the target star and the following are the data for the 

comparison stars. 

 
Figure 2.6. Aperture file copied into Notepad 

 



3.0 Image Calibration 

3.1 Building Master Calibration Files 

Select the AIJ/CCD Data Processor window by clicking on the   icon (this also opens the 

DP Coordinate Convert window which can be closed).  

Configure this window as follows; 

- deselect Science Image Processing/Enable 

- Select Build and Enable for Bias Subtraction, Dark Subtraction and Flat Division and  

  median combine for all three 

- Select the folders from which the Bias, Dark and Flat frames are to be imported by clicking,  

  in turn, on the bias_, dark_ and flat_folder icons on the respective lines, navigating to  

  and selecting, in turn, the AstroImageJ/WASP-12b/Calibration Files/Bias, Darks and Flats  

  folders 

- Identify the file type by clicking on the folder icon to the right of each of the bias_, dark_  

  and flat_ boxes and selecting the first file in each, Bias, Dark and Flat folders 

- Select the folder which will store the master calibration files by clicking on, in turn, the 

  mbias.fits, mdark.fits and mflat.fits folder icons and navigating to and selecting  

  AstroImageJ/WASP-12b/Master Calibration Files folder in each case 

The configured window is shown in Figure 3.1. 

 

 
Figure 3.1. Configured CCD Data Processor window 

Click on the START button to process the calibration files. If you are scratching your head, 

as I was, as to the whereabouts of this button then scroll down!!! Progress is shown in the 

Log window, Figure 3.2. The totals on the right-hand side of the page will now read 11 and 

1for each set of configuration files indicating the number of each processed and that a master 

file has been saved. 



If you get a message indicating lack of memory go to the AstoImageJ toolbar and select 

Edit/Options/Memory and Threads and set Maximum memory to 2000MB. 

 

 
Figure 3.2. Log window 

3.2 Science File calibration 

In the CCD Data Processor window; 

- Deselect Bias, Dark and Flat Build boxes 

- Select the Enable Science image processing checkbox 

- Select the Raw Science File directory and file type as for the calibration files (boxes at top  

  of screen) 

- Enable Save Calibrated images and 32 bit option 

- Specify directory for saving calibrated images; Reduced_Science_Files and Suffix; _bdf 

- The Plate Solve option is not required as WASP-12b files are already plate solved 

 

Click on the START button to process the science images. The AIJ Image Display, Figure 

3.3, window opens and shows each image as it is processed. Similarly, the Log window, 

Figure 34, shows progress and indicates óFinishô when the calibration sequence is complete. 

It is advisable not to do anything else on the computer when this, and any other, sequences 

are running as some applications can óthrow a wobblyô if you do so. Whether this is the case 

with AIJ I cannot say but best to be careful.  



 
Figure 3.3. AIJ Image Display window 

 

 
Figure 3.4. Log window indicating calibration sequence is complete. 



The calibrated science files are created in a sub-folder in the Raw Science Files folder. When 

processing is finished close AIJ and move this folder to C:\AstroImagJ/Wasp-

12b/Reduced_Science_Files. 

4.0 Photometry ï generating a transit light curve 

4.1 Set up 

Select the calibrated images - AIJ Tool bar/File/Import/Image Sequence, navigate to the 

Reduced_Science_Files folder and open the first image listed. The Sequence Options window 

opens ï Figure 4.1. Select Sort names numerically and Use virtual stack then OK. 

 
Figure 4.1. Sequence Options window 

The selected image, WASP-12b_00040_bdf.fits, opens ï Figure 4.2. Ensure north is up and 

east to the left ï adjust using View/Invert X and/or Y as required. 



 
Figure 4.2. Image Display window showing first reduced science image. 

Select the  icon to open the Aperture Photometry Settings widow ï Figure 4.5. Set; 

- Radius of object aperture    = 20  

- Inner radius of background annulus  = 24 

- Outer radius of background annulus  = 30 

Then OK to close window. 

Toggle the aperture display icon  to de-select the background apertures. You will need to 

zoom in to see the apertures clearly ï Figure 4.4. 

 



 
Figure 4.4. Background apertures deselected 

 

Alt/Left click on a bright, non-saturated star to display the Seeing Profile ï Figure 4.4.  



 
Figure 4.4. Seeing Profile  

 

Click on Save Aperture in the Seeing Profile window to select the suggested aperture sizes,  

on  in the Image Display window to confirm these settings ï Figure 4.5 ï and then OK to 

close the Aperture Photometry Settings window. Select  to clear apertures and click  

to toggle display of sky apertures. 


