Mock Star Process Summary				Dan Clemens   2017/01/15

The purpose of this document is to summarize the steps taken to create, insert, recover and analyze mock stars in Mimir polarimetry images. Primarily this is for the Polarization Completeness paper, but secondarily it is intended to help me do this all again at some point in the future.

1. Starting Set-Up
1.1. Start by creating a PPOL analysis directory structure that will become effectively the ‘working’ PPOL workspace.
1.2. Either copy in the relevant Observation (Group) BDP/Step_12 files, or fetch them using PPOL/Step_1.
1.3. Run all normal PPOL processing through Step 7.

1.4. Create another directory structure, with one ‘Trial’ subdirectory for each different sky field and type of polarization trial to be modeled. Example, for one Trial pre-insertion of mock stars and one with mock stars inserted:
	
		\Trial_Results
			\Trial_1_GP4000_no_mock_stars
			\Trial_2_GP4000_P_0_mock_stars  (a photometric case)
1.5. Returning to PPOL processing, in Step 8, select the option to “Save PSF Models”, modify any other terms as needed (e.g., NG=1 for sparse fields), and start Step 8 processing.
1.5.1. After the deep image (first field in the perfmeter) is nearly done, a pop-up will appear asking for a directory to put the PSF models into.
1.5.2. Use the file chooser to select the correct Trial (e.g., ‘Trial_1_GP4000_no_mock_stars”), and then create a new subdirectory called “PSF Models” be sure it is selected, then click the ‘Open’ button at the bottom of the pop-up. This directs all the PSF models into that directory.
1.6. Allow normal Step 8 processing to complete
1.7. Move on to normal Step 9 processing. Start it, and allow it to complete.
1.8. Exit PPOL.
1.9. Go to the PPOL root directory, then down into the ‘S0_Analysis_Logs’ directory.
1.10. Open the last created log file.
1.11. Look in the log file (near the top 1/3 or so) to find the final 2MASS magnitude offset given right after the 6 cycles of matching to 2MASS stars. The line will look something like:
        Mean magnitude difference (2MASS - Mimir)= 2.61977+/0.00117
1.12. Save that mean magnitude difference (“Mag Offset” below)
1.13. After this first, no-mock-stars, run of PPOL is complete, copy the PPOL Step 7 files for this group (16 HWP + 1 deep) into a directory under ‘Trial_1…” called “Input_Images”



1.14. The directory structure for Trial 1 should then look like
\Trial_1_GP4000_no_mock_stars
	\Input_Images
	\PSF_Models
1.15. Copy those two sub-directories into each of the other (mock star) Trial directories for this field, so that those Trial directories have the same subdirectories as shown above.

2. Create Mock Stars
2.1. Open the Mock Star Tool project in IDL, build and launch it.
2.2. Select the first tab (“Create Mock Stars”) if not already selected and shown
2.3. Click the button labeled “Change Trial Root Directory”
2.4. When the pop-up file chooser opens, select the directory of the desired Trial that will hold the mock star catalog and inserted images (e.g., “Trial_2_GP4000_P_0_mock_stars”)
2.5. The upper right textbox will show the pathname to the directory hosting this Trial directory (e.g., the full pathname to “Trial_Results”) and the upper left textbox will show the name of the Trial directory.
2.6. In the “Run Number” textbox, swipe across the ‘0’ and type in a ‘1’ AND HIT ENTER. This last step is important, else the entry is not recognized. The history textbox at the bottom can be consulted to see if the entry was accepted. This Run Number will become the NN serial number of the “Run_NN” subdirectory that gets created under the Trial directory. This Run_NN subdirectory will contain the mock star catalog, the DS9 reg file (if desired), and subdirectories of the mock star images and of the mock+real star images (in an “Output Images” subdirectory). These latter are the files that will be returned to PPOL for processing.
2.7. Enter the desired mock star properties in the indicated textboxes (being sure to hit ENTER after each entry is complete). Typical ones are N(stars)=1000, Slope of … = 0.2, bright mag limit = 7, faint mag limit = 17. For Mag_Offset, enter the value captured from the 2MASS mag offset (step 1.12, above).
2.8. Polarization lower and upper limits and EPA lower and upper limits may be set to the needs of the mock star Trial.
2.9. The 50/50 checkbox, if selected, will set P to 0 for one half of the mock stars, so that false positives may be sampled at the same time as the mock star properties are determined.
2.10. For test purposes, the “No HWP; Deep Image Only” option may be selected. This creates the mock+real star image for the deep coadded image, but skips generating the 16 HWP images.
2.11. By default, the “Save DS9 Reg File” option is selected. This causes a DS9 region file with circles for all the mock stars generated to be written to the Run_NN directory.
2.12. The “Full Poisson Noise Included” option takes into account the noise added by the photons representing the mock star, on top of the photons already in each pixel (sky background and real star photons) to compute a gaussian noise deviate to add to each pixel to correctly model the poisson noise distribution. Useful to be able to turn on and off to see effects (minor, in tests so far).
2.13. Finally, when all options have been set, click the button marked “Create Mock Stars and Images”. This creates a catalog of mock stars, matched to the magnitude distribution characterized by the slope term and lower and upper mag limits and stores the catalog in the Run_NN directory. It then uses the PSF models to recreate the proper PSF model for the X,Y position of the mock star on the detector field of view (especially for the general case of PSFs that are allowed to vary across the FOV), scales the PSF to the mock star brightness, with the Mag_Offset scaling factor included, and adds this mock star profile to a mock star image (whether deep image or one of the 16 HWP images) being accumulated. The final mock star images are saved to the “Mock_Images” subdirectory of the Run_NN directory. These mock star images are added to the real input images to form the output (mock+real) images which are placed in the “Output_Images” subdirectory of Run_NN.
2.14. The colored perfmeter bar will show the progress of creation of the 17 final images.
2.15. At this point, the “Run Number” can be incremented and the “Create Mock Stars and Images” button clicked. This generates another Run_NN+1 subdirectory with all new mock star catalog, mock star images, and output images.
2.16. Continue until the desired number of model Runs has been generated (usually about 10).

3. Upload Mock Star Files to MSP-PPOL
3.1. On the Mock Star Tool GUI, select the second Tab (“Upload Mock Star Images to PPOL”) by clicking on it.
3.2. This tab manages the uploading of the created mock+star image files from a designated Trial/Run_NN directory into MSP-PPOL’s Step 7 directory, so the first step is to point to the desired source (Trial/Run_NN) directory. Click the button labeled “Change Trial/Run Directory” and use the file chooser to select a Run_NN subdirectory of the desired Trial directory. Note: Selecting the ‘Trial’ directory will report an error and ask you to try again. You must be pointed to a ‘Run_NN’ type subdirectory.
3.3. Selection of a proper Trial/Run_NN subdirectory will result in the list of files to be copied appearing in the textbox at right. Verify that these look like the correct files to copy.
3.4. Click the button labeled “Verify and/or Change the Step 7 Destination Directory” and use the file chooser to point to the ‘S7_Coadding’ directory in the desired PPOL directory structure. Note: Pointing to a different directory than S7_Coadding will throw an error and ask the user to try again.
3.5. If all is well to this point, click the button labeled “Start_File_Copy” and note the progress on the perfmeter and comments in the textbox to the right of the perfmeter.
3.6. Once the files are uploaded, MSP-PPOL Steps 8 and 9 may be run again, as described below.
4. Running MSP-PPOL on Mock+Real Star Images
4.1. Either launch or reenter an instance of MSP-PPOL and direct it to open the desired PPOL directory structure, if not already opened (MSP-PPOL can be left opened and operated each time a new Mock Star Tool file upload has occurred – there is no real need to exit MSP-PPOL)
4.2. Select the Step 8 tab
4.3. On the Step 8 tab, select the checkbox for “Fix 2MASS Offset (Mock Stars)”
4.4. Next to that checkbox, enter the Mag_Offset value appropriate to the no-mock-stars Trial offset found from the 2MASS-Mimir comparison in the PPOL log file, listed at step 1.11 above.
4.5. Be sure that the “Save PSF Models” checkbox is NOT checked
4.6. Modify NG or Meta vs Group, as needed
4.7. Select the Observation Group name corresponding to the uploaded files and start Step 8.
4.8. When Step 8 completes, select the Step 9 tab.
4.9. Unselect the checkbox saying “Correct with Instrumental Polarization”
4.10. Select and add to the processing queue the Observation Group from Step 8 and start processing.
4.11. When processing completes, proceed to fetching the PPOL files back to the Mock Star Tool.
5. [bookmark: _GoBack]
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