Big2MASS Computer Installation
12/04/12
1. Place Big2MASS computer on counter in warm room.
2. Connect monitor, mouse and keyboard. Install power cable and plug in.
3. Remove orange fiber optic cable from CCD jacks on gray cable tray behind computers and connect to back of Big2MASS computer. Note: this will change to “move orange fiber optic cable from CCD jacks to 2MASS jacks on gray cable tray behind computers.
4. Run Ethernet cable from empty port on networking switch in UPS room and plug into Big2MASS ethernet card indicated by arrows on back of computer (do not use port on motherboard). Note: this will change as this step will be deleted when Big2MASS is mounted in rack underneath counter and has a dedicated Ethernet cable.
5. Make sure GPS unit “Brandywine” is plugged in and on in UPS room. Check for 4 green lights.

6. Turn on the WWVB clock on the top of the blue rack on the warm room. It may take a few minutes for the clock to lock in and start. You do not have to wait for it to give a reading to proceed.
7. Turn on TCS computer but do not start TCS. If TCS computer is already on and TCS program is running - make sure the scope is at stow, hit F10 to disable the servos, flip the “servo enable” switch on the TCS rack down to disable the servos, shut off RA and DEC servo amps switches in UPS room and then shut off 2pole servo breaker in UPS room.

8. Exit TCS.

9. Verify AboutTime (globe icon) and Wftpd.exe (Red Devil icon) programs are running. Look for icons on bottom right of screen. If not running, go to “start” menu, select “accessories” and start them.
10. Update TCS computer time:

a. Single click AboutTime (globe) icon.

b. Select “set time”. Verify that time updates by looking at sync date, time and error in milliseconds.

c. IMPORTANT!! Click “Hide” to close icon. DO NOT hit “Exit”.

d. Verify program still running. Globe icon on bottom left of computer screen should be visible. If not then program not running.

11. Start TCS 61 by double clicking icon. Hit f10 to disable servos.
12. Check UT on TCS computer against WWVB clock. If not synced then exit TCS, wait 10 seconds or more and restart TCS.

13. Turn on Bigguider computer located in blue TCS rack and wait for it to boot.
14. Note that these steps will be deleted when Matt Nelson fixes his software:
a. Click on Networking symbol in bottom right of computer screen. Open “Network and Sharing Center”. Click on Local Area Connection. Click on Properties. Highlight “Internet Protocol Version 4(TCP/IPv4)” by clicking on it. Click Properties. Under “Use the following IP address:” change the “IP address:” to 128.196.209.116 and then click OK. Close all windows.
b. Right click the “Telcom 150 Server” icon. In the drop down menu select “Edit” which opens a Notepad file. Change the IP address in the line “start/min_telcom150.exe_Big61_1_128.196.210.156” to 128.196.209.116
c. Save the changes and close the window.
15. Start “Telcom 150 Server” by double clicking icon. When started the program automatically minimizes to the bottom left of the screen. Click on it to bring up and hit backspace. Check RA, DEC and Julian date in Telcom against TCS to make sure they are correct. Minimize window. Turn off monitor.
16. Go upstairs and turn on the Controller power supply and the IR camera power supply.

17. Turn switch ON in back of Big2MASS computer then turn on using on/off switch inside front panel.
18. Login using Username: “observer” Password: “irgrp$2mass”

19. Verify Fiber Optic Connectivity: When the instrument and computer are both on the light by the fibers on the back of Big2MASS should be green. If the fibers are swapped incorrectly there will be a green and a red light on.

Camera Checkout:

1. Open a terminal window. To do so right click on the main screen and select Konsole.

2. In terminal window type “ds9” then hit enter. A new ds9 GUI will open.

3. In the terminal window go to “View” then “Rename Session” and label window “ds9”. Click OK then minimize window.

4. Open a terminal window.

5. In terminal window type “astrocam” then hit enter. This starts the camera software and astrocam GUI.

6. In the terminal window go to “View” then “Rename Session” and label window “astrocam” BUT DO NOT minimize window.

In Astrocam:

1. Astrocam software should open up with the Set-up Tab selected at the top of the GUI. If not, select it.

2. Make the Astrocam window a little bigger by stretching it from the bottom right corner.
3. Select “Open Device”. Watch the readout in the “astrocam” terminal window.  The program will run through diagnostics and end with statement “Utility card not ok”; this is normal.

4. Press the “Load DSP file” button. Watch the readout in the “astrocam” terminal window. The program will run through various scripts and report “Number of frames per read 1(2) is 1, setting SNR”

5. Minimize the astrocam terminal window.

6. Select the “Power On” button in lower left of the window. You are now communicating with the camera upstairs called the Focal Plane Array (FPA). Note that the button switches to read “Power Off”.

7. Select the “Expose” tab to switch to the expose window.

8. Change “N Fowler” sampling from 1 to 8 using the up arrow next to number displayed.

9. Click the “Set Fowler” button below that box to send the command to the FPA controller. The “Set Fowler” button should change from red to blue gray. If it stays red it was not set. 

10. Change the data directory from the default “./” to “mtnops”. Click in the Data Dir box and select the Mountain Operations directory “mtnops”. Click “Open”. It should read “/home/observer/mtnops” in the Data Dir box. (If a new directory is desired first create one using “mkdir name”, where name is the name if the directory you want to create, at the command line in an open konsole terminal.)
11. Make sure that the ds9 box is checked.  If unchecked, then the control software will not update the images in the ds9 window.
12. Make sure the Inc. File # box is not checked during checkout. This way it will write over test images each time during the checkout procedure. If you want to save an exposure, check the Inc. File# box and Astrocam will automatically label the images in increasing order (i.e. – test001, test002, test003)

13. Make sure “object” is selected.
14. Make sure “Single Exposure” is selected and that the N Exp. (number of exposures) is 1. Astrocam will only take one exposure when single exposure is selected.

15. Make sure that the Exp. Time(s) is 1.

16. Open a terminal window.

17. In the terminal window type “xeif” then hit enter. A small gui window labeled “xephem TCC I/F” will open. This starts the program which allows astrocam to querry TCS via telcom server 150 on BigAG. .

18. In the terminal window go to “View” then “Rename Session” and label terminal window “xeif”. Minimize window.

19. In the small GUI window labeled “xephem TCC I/F”, check that Az and Alt readings are the same El: and Az: on TCS.

20. There should be three windows now open:

a. Astrocam

b. ds9

c. xephem TCC I/F

21. Verify that lights are off in dome.

22. Take a single exposure by clicking on the Expose button.

23. An image should appear in the ds9 window.

24. View the whole image. In ds9 click Zoom button located about center and a third of the way down the screen. Then click “to fit” button below Zoom button to display whole image. 

Telescope Balance

1. Let system stabilize for one hour. Balance telescope and clean up while waiting.
IR Camera Log:

1. Print out 2MASS Camera IR Camera Log off of BigAUX computer in warmroom.

2. In dome:

a. Record dome temp and humidity.

b. Set Focus and IRIS. Record values.

c. Set Guide rate to 2 and Drift rate to 40

d. Record “setpoint” and “actual” temp values for detector heaters. They should all read -196C. If not then unplug, pause and plug back in unit. Wait 20 minutes and check again. May take several iterations of cycling to get to work.
3. Test Jog:
a. Turn on 2pole servo amp breaker and RA and DEC servo amps in UPS room. Turn on “Servo Enable” toggle switch on blue rack. Hit F10 if TCS disabled.

b. In Astrocam, click on Jog.
c. Input window opens with 3000 mSec for Post Jog Delay. Click OK.

d. Select Multiple Exposures.

e. Set N. Exp to 4 (number of exposures)

f. Click in drop down box (reads 3X3 Box 4exp./Station) under Expose button and select 3X3 Box

g. Click expose and watch TCS RA and DEC blink from blue to red as Astrocam moves the scope very small amounts. RA and DEC values should change as well.

h. Turn jog off by unchecking the jog box.

i. MOVE SCOPE BACK TO STOW!!!

j. Hit F10 to disable TCS and record in Camera Log.
4. Test Xephem software:

a. Look at the Next line in TCS and remember what is there. It may be empty or there may already be coordinates there.

b. In the small GUI window labeled “xephem TCC I/F”, click File, then click Enable Goto. The File window closes.

c. Open a terminal window and type “xephem” then enter. Minimize terminal window.
d. Once software loads click on the View tab. In the drop down menu select Sky View.
e. In the Sky View window that opens move mouse over an object (objects appear in white) and hold right mouse button down. A drop down menu appears. With right mouse button down, drag mouse down to select Telescope Goto and let go. The RA and DEC coordinates of that object should appear in the Next line in TCS.
f. Close out of Sky View window by hitting X. Exit Xephem program by selecting Quit under File menu, then Exit.
g.  IMPORTANT!! In the small GUI window labeled “xephem TCC I/F”, click File, then click Disable Goto. The File window closes.

h. Record in Camera Log.

5. Test system time:

a. Open a terminal window

b. Type “date” 

c. Hit enter while watching WWV clock to make sure times are the same. Note that the computer clock is set to is mountain standard time which is UT time minus seven hours.
d. Record in Camera Log.

6. Set Astrocam back to single exposure and number of exposures to 1.

7. Take a single exposure and watch it display on ds9. Compare to reference Image #1.
8. Test Header Information:

a. In ds9 window click on File in top left corner of screen.

b. Click on Display Fits Header.
c. Verify that date/time, TELRA and TELDEC are correct by comparing them to the date, time of observation, RA and DEC off of TCS.

d. Close out of image header window by hitting X.

e. Record in Camera Log.

Examine 1 Second Test Exposure Structure:
1. REMEMBER!!! - For every exposure taken in Astrocam, three images are taken simultaneously and displayed in the ds9 window which are stacked vertically; the top third of the exposure is the K filter or K band, the middle third of exposure is the H filter or H band and the bottom third of exposure is the J filter or J band.

2. Make sure that the lights are off and the mirror covers are closed in the dome.

3. Take a 1 second exposure.

4. View the whole image. In ds9 click Zoom button located about center and a third of the way down the screen. Then click “to fit” button below Zoom button to display whole image.

5. View K band features. In the ds9 window click on “Scale” at the top on the screen. Under “Scale” select “Scale Parameters”. A box displaying a graph with a movable red and green line will appear.

6. Move the green line to the right edge of the large curve on the right of the graph.
7. Move the red line to the left edge of the large curve.

8. In ds9 click the “In” button below “Zoom” button to zoom in on the image.

9. Move the blue box up in the smaller display window (upper right corner of the ds9 window) and center it over K band (top image).

10. Hold right mouse button down and adjust contrast on K band. Note features and compare to reference Image #2.

11. View H and J band features. In the “Scale” box move the red line to the left edge of the tall thin peak on the far left of the graph.

12. Move the green line to the right edge of the tall thin peak on the far left of the graph.
13. Move the blue box down in the smaller display window (upper right corner of the ds9 window) and center it over H band (middle image).

14. Hold right mouse button down and adjust contrast on H band. Note features and compare to reference Image #3.

15. Move the blue box down in the smaller display window (upper right corner of the ds9 window) and center it over J band (bottom image).

16. Hold right mouse button down and adjust contrast on J band. Note features and compare to reference Image #4.
17. Record if visual inspection of structure looked normal for K, H and J on camera log.

1 Second Test Exposure Counts:

1. Open a terminal window.

2. Type “cd iraf” and hit enter.

3. Type “xgterm –sb” and hit enter. Minimize this terminal window.
4. In new window that opens type “cl” and hit enter. Iraf loads.

5. Type “cd ..” with a space between “cd” and “..”
6. Type “cd mtnops” to get into the mountain operations directory.

7. Type “imheader Image.fits longheader=yes”.
8. Image header information displays. Check to make sure you are working with the image you just took by confirming the correct date and exposure time are listed.

9. Type “imstat Image.fits[103:153,617:667]
10. Record the “mean” pixel value for K.

11. Type “imstat Image.fits[103:153,360:410]”

12. Record the “mean” pixel value for H.

13. Type “imstat Image.fits[103:153,103:153]”

14. Record the “mean” pixel value for J.

Dome Flat, Lights at 5%, 2second exposure: 
1. Move dome to flat field screen.

2. Open mirror covers.

3. Move telescope to 24.5 elevation, 180 azimuth.

4. Turn flat field lights up to 100% and verify they all work.

5. Turn flat field lights down to 5%. Turn off lights in dome.

6. Set exposure time to 2 seconds.
7. Take single exposure.
8. Compare K structure to reference Image #5.

9. Compare H structure to reference Image #6.

10. Compare J structure to reference Image #7.
11. Type “imstat Image.fits[103:153,617:667]
12. Record the “mean” pixel value for K.
13. Type “imstat Image.fits[103:153,360:410]”
14. Record the “mean” pixel value for H.
15. Type “imstat Image.fits[103:153,103:153]”

16. Record the “mean” pixel value for J.

Dome Flat, Lights at 5%, 4second exposure:
1. Set exposure time to 4 seconds.

2. Take exposure
3. Type “imstat Image.fits[103:153,617:667]
4. Record the “mean” pixel value for K.
5. Type “imstat Image.fits[103:153,360:410]”
6. Record the “mean” pixel value for H.
7. Type “imstat Image.fits[103:153,103:153]”

8. Record the “mean” pixel value for J.

9. Verify that counts approximately double from 2 second exposure
Dome Flat, Lights at 15%, 1second exposure:
1. Set dome flat lights to 15%.

2. Set exposure time to 1 second.

3. Take exposure.
4. Type “imstat Image.fits[103:153,617:667]
5. Record the “mean” pixel value for K.
6. Type “imstat Image.fits[103:153,360:410]”
7. Record the “mean” pixel value for H.
8. Type “imstat Image.fits[103:153,103:153]”

9. Record the “mean” pixel value for J.
Big2MASS Computer Memory Check:
1. Open a terminal window.

2. Type “df -h” with a space between “df” and “-h”

3. Record % memory used on /dev/md1 in camera log. 
4. If greater than 50% memory used, notify appropriate staff to have oldest data deleted to free up space.
Read Noise Calculation
1. Stow telescope.
2. Close mirror covers.

3. Turn off flat field lights

4. Stow dome

5. Turn off lights.

6. Set “Exp. Time(s)” to 1.

7. Set Astrocam to “Continuous Exposures” by clicking in drop down window which reads “Single Exposure”.
8. Hit “Expose”. Repeated exposures will be taken, counting down from 10,000 (see exposure counter readout between “Continuous Exposures” and “N Exp.” boxes).

9. Wait for at least 10 exposures to finish.

10. While exposures continue, click “No Back. Sub.” button which turns on Background Subtraction.

11. Let 10 more exposures finish.

12. Stop “Continuous Exposures” mode by hitting “Stop” below “Continuous Exposures”.
13. Move the green line to the right edge of the large bell shaped curve on the right of the graph.

14. Move the red line to the left edge of the large bell shaped curve.

15. Compare final background subtracted image displayed in ds9 window to reference Image #8.
16. In Iraf type “imstat Image_bsub.fits[103:153,617:667]

17. Record the “stddev” value for K.

18. Multiply the “stddev” for K by 8.6 (the gain for K).

19. Record this value as the “readnoise” for K in the IR Camera Log.

20. Type “imstat Image_bsub.fits[103:153,360:410]”

21. Record the “stddev” value for H.

22. Multiply the “stddev” for H by 10.1 (the gain for H)

23. Record this value as the “readnoise” for H in the IR Camera Log .

24. Type “imstat Image_bsub.fits[103:153,103:153]”

25. Record the “stddev” value for J.

26. Multiply the “stddev” for J by 9.3 (the gain for J)
27. Record this value as the “readnoise” for J in the IR Camera Log.
Alternative Read noise calculation (optional):
1. Stow telescope.

2. Close mirror covers.

3. Turn off flat field lights

4. Stow dome

5. Turn off lights.
6. Set “Exp. Time(s)” to 1.

7. Check “Inc. File#?” box which turns off image overwriting.

8. Click in box under “Object Name:” and write in “Calculation” as an object title.

9. Take a 1 second exposure.
10. Take another 1 second exposure

11. Use spacebar where “_” is shown in following command: In Iraf type “imarith_Calculation2.fits_-_Calculation1.fits_CalculationSub.fits”

12. In Iraf type “imstat CalculationSub.fits[103:153,617:667]

13. Record the “stddev” value for K.

14. Take this value and multiply it by the square root of 8.

15. Take this value and multiply it by 8.6 (the gain for K).

16. Record this value as the “readnoise” for K in the notes section.
17. In Iraf type “imstat CalculationSub.fits[103:153,360:410]

18. Record the “stddev” value for H.

19. Take this value and multiply it by the square root of 8.

20. Take this value and multiply it by 10.1 (the gain for H)

21. Record this value as the “readnoise” for H in the notes section.

22. In Iraf type “imstat CalculationSub.fits[103:153,103:153]

23. Record the “stddev” value for J.

24. Take this value and multiply it by the square root of 8.

25. Take this value and multiply it by 9.3 (the gain for J)

26. Record this value as the “readnoise” for J in the notes section.
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Image #1: First image displayed should look like this.
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Image #2: K band detail with scale parameters set around curve on far right of graph.
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Image #3: H band detail with scale parameters set around tall thin peak on far left of graph.
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Image #4: J band detail with scale parameters set around tall thin peak on far left of graph.
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Image #5: Two second K band image zoomed in to show detail with flat field lights at 5%.
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Image #6: Two second H band image zoomed in to show detail with flat field lights at 5%.
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Image #7: Two second J band image zoomed in to show detail with flat field lights at 5%.
Image #8: Background subtracted image with K band showing the most noise. H and J are [image: image8.png]o
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smooth and uniform.
