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Hardware Description

The detector system contains the following hardware:
1. Detector head

2. Cart

3. Vacuum pump

4. PC

5. Chiller

6. Rack system

The Rack system contains the following items:

1. Lakeshore 340 Temp controller

2. Detector electronics power supply.

3. Interlock electronics

4. Pulluzi remote power strip.
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Cart with Single CCD system. 

Warnings

1. The detector head is designed to be evacuated permanently. Do not open vacuum valve on back of detector head and let air rush into detector. The system will lose calibration. The quad system CCDs can come delaminated. Only service engineers should allow the detector head to come up to air pressure.

2. Do not remove vacuum hose, or allow detector head to come to air pressure while CCD is cooled. The CCD chips will be destroyed with ice.

3. Follow CCD cool – down procedure carefully. READ the instructions.

4. Do not cool the CCD too fast. Always use the Lakeshore controller to slowly RAMP the setpoint temperature down to operating level. 

5. Do not run the CCD colder than -25C. CCD may delaminate. 
6. Do not bypass the interlock system of the detector.

7. Do not run the Chiller without vacuum pump operating.

8. Do not run the Chiller if the Lakeshore is turned off.

9. Do not run the Chiller if the Lakeshore does not show the CCD temperature, and Cooling block temperature; there is a connection problem.
10. Do not run the Chiller with the Heaters OFF on the Lakeshore controller. The Heaters should be set to 100W.

11. Do not disconnect the vacuum hose or vent the vacuum pump when CCD is cold, or at vacuum. Always close Gate Valve on Detector head before venting or disconnecting the vacuum pump.

Setup of the CCD System Hardware
1. Make sure gate vacuum valve is CLOSED on the detector head. It should be in the DOWN position. To find the vacuum valve, the back fan is on a hinge. Open the fan and reach in and make sure valve is closed. See diagram below.
2. Connect vacuum hose between pump and detector.

3. Plug 2 cords into 120V outlet:

a. White cord marked “Detector”

b. Black cord marked “Vacuum”

4. Turn on white power strip at botton of cart. Switch is marked “Main Detector Power.”

5. Turn on PC

6. Log into PC

7. Verify that Lakeshore controller, Interlock box, Detector power supply, and Pulizzi PDU are turned on.

8. Double click on Shortcut (2) to Singplatinumst_win.cmd, on Desktop.

9. Wait until software starts up. Takes about 2 min. 

10. Verify that the vent valve above the vacuum pump is closed. Start vacuum pump. The switch is on the pump near the vacuum pump power cord. 
11. Verify the pressure on the MKS A900 controller, the little black box with red numbers sitting next to the pump on the cart.. When the pressure is less than 1 Torr, slowly open the gate valve on the detector. Note that the numbers are in E notation, so make sure it is not 1E1Torr, or 10 Torr! See figures to find Gate Valve
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Back of detector showing Fan and Vacuum ports. Access vacuum shutoff valve through Fan port. 
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ADD PICTURE
Vacuum valve is visible through the Fan port. Above shows the closed and open positions of the valve. Do NOT allow air to rush into the detector or it will lose calibration.

12. Note the CCD System Interlock window on the PC screen. It shows CCD temp and Pressure. See below:

[image: image5.png]SingplatTemps. adl

CCD System Interlock

Pressure (Torr) 0.00662

CCD Temp (deg C) 19.08
Circuits Temp (deg C) 26.25
CRTempSensor? (deg C) 26.23





If the EPICS PVS are dead, i.e. the numbers white, then you cannot start the cooling system. Call 2-9490. Otherwise, read on. 
13. When the pressure shown on the SingPlatTemps.adl window is below 0.005 Torr,  the Chiller can be started. The interlocks will not allow the Chiller to start above .005 Torr. The switch for the Chiller is on the side of the Chiller facing the PC.
14. On the Interlock box, press the following buttons:

a. Round black button called Interlock Reset

b. Green button called Heater Fault Reset.

c. Orange button called Cooler Fault Reset

d. Red button called Board Fault Reset.

15. If the Chiller does not start, call the Detector Pool at 2-9490. 
16. If you see a window that says “Interlock IOC Dead” then there is something wrong with the Interlock IOC. Call the Detector Pool at 2-9490. ADD PICTURE
17. The Lakeshore controller should regulate the CCD temperature to +20C. Find the window on the PC that looks like this: 
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AFTER you have successfully started the chiller, press “CoolDown” on the window. This tells the Lakeshore to slowly ramp down the temperature to -25C. Minimize this window. You are done with it for now until you shut down the system. 
The main detector control window is shown below:
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18. Open the Image Plugin MEDM window by clicking “More” button circled above, and selecting Image Plugin. The following window opens, called NDStdArrays. [image: image8.png]NDStdArrays.adl
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Set the “Enable” to “Yes”; this allows viewing images.

19. Close the NdStdArrays window. 
20. On the Lakeshore controller, verify that the temperature has reached -25C.  On main window (platinum2.adl), set Frame type to Background.

21. Hit Start, next to “Acquire” (this takes a shot)

22. You should get a frame, as seen in the “image Counter” on platinum2.adl. ????
23. Set Frame type to Normal.

24. Take an exposure; press Start, next to “Acquire”.

25. Find the window that looks like this: [image: image9.png]J EPI
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Press “Start” on that window. This tells ImageJ, the image viewer, to connect to EPICS PVs that have live image data. You should see a window called “Latest Img”. Use Image J menus from the window below to adjust color map; select: Image(Adjust(Brightness/Contrast. Select an area in the image and press “auto”.[image: image10.png]. ImageJ.
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26. The image should look like this: [image: image11.png]



27. If you don’t get a frame like above, call Detector Pool 2-9490. 
Shutting down the Detector System

1. Hit Warmup on the window on the PC: [image: image12.png]=)
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a. If you have already closed the window, just proceed to step 2.

2. Turn OFF the chiller by hitting the on/off switch on the side of the Chiller facing the PC.

3. Shut gate valve on back of detector head.

4. Turn off Vacuum Pump using the power switch on the pump.

5. Wait 5 min to let turbo pump spin down.

6. Vent the pump/hose via the vent valve above the vacuum pump.

7. Wait for the system to reach -15C (see Lakeshore Controller), then shut down the PC.

8. When the PC is shut down, power off the system by using the white power strip (Detector Main Power) on the back of the cart, on its floor.

Details of taking data

Setting bin rate and image size

Setting the bin rate on the detector allows setting the image size. Available bin rates are:

1. 1x1

2. 2x2

3. 4x4

Entering the number 1,2,or 4 in the BinX field in the MEDM screen sets the bin rate. The detector takes about 1min to set the bin rate, as it reconfigures the frame grabber and takes a test image. For the single CCD the bin rates correspond to image sizes of 

1. 2048x2048

2. 1024x1024

3. 512x512

On the quad detector, simply double the image sizes. ???? Image Mode is unsupported in the Platinum.

Detector Gain
The Platinum has gain settings indexed from 1 to 8. These gains correspond to 10e-/ADU to 3e-/ADU in 8 steps. A single 10keV x-ray generates about 25e- on the CCD. Type a number from 1 to 8 in the Gain box to select the corresponding gain.  The detector works best for most applications with a gain setting of 2.
Header Data
Header data can be included in the TIFF files. To include header data, open the header MEDM screen under the “More” button. The text from the input field is appended to the header. To clear header, hit the clear button. The header data is put into memory and used whenever a file is saved. 
To access header data, see below.
File Saving

Enter path (D:/examples) and base filename in the boxes. Turn on Autosave. All files are saved as D:/examples/base_filename_xxxxx.tif. Because detector driver saves the files, no NDFile plugin is needed in the IOC.
Image Display
To see images, ArrayCallbacks must be enabled on the primary MEDM screen. Also Image Callbacks must be enabled on the Image Plugin screen. 

Image J, with Epics CA plugin, is used for image display. Though the plugin should run as soon as Image J is opened, it can be run by using the pull down menu:

Plugins(EpicsCA(Epics ca

Enter the PV names in the Image J EPICS CA Plugin window fields. You should only enter the left most one as “SING:PLATINUM:”. It should already be populated for you. Hit Start to start displaying images.

PVS NEED TO BE SPECIFIED
Taking frames

Enter number of frames in #images. Enter the acquire period, the time between exposures, in seconds. The minimum for the Platinum is 200ms. Enter exposure time in seconds. Press “Acquire”. Press “Stop” to interrupt the acquisition.

The Platinum supports normal frames and background frames in “Frame Type.” The background frame, a dark image, is buffered to memory and used in dark subtraction.
Shutter Output

Hardware  Trigger:

The 1st Lemo connector on the detector (left most) is the expose trigger input. It will always be turned on so it can respond to TTL signals to trigger an exposure. If HWExp is not checked, the exposure time is determined by the time set in the GUI box (???). If HWExp is checked, the exposure time is determined by the length of the TTL pulse entering the Lemo.  Make sure HWExp button exists, and explain how to find it.
The 4th Lemo is the Shutter Output. It is a 5V TTL signal used to drive a shutter.

Image J

Image J is a free program in Java that runs on pretty much every platform. It is available at 

http://rsb.info.nih.gov/ij/
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Image J main window.

A few useful things:

Open a file: FILE( Open

Adjust brightness:  IMAGE(Adjust(BrightnessContrast

Page through Data Files: FILE—>OPENNext

Line Selection, Plot profile


Press button on main window that looks like a line, under “Image”.


Draw line on image- press left mouse, and drag on image.


Do Analyze( Plot Profile

Zoom in:

Hit button on main window that looks like a magnifying glass. Left click/right click on image to zoom in/out. 

Drag Image:

To drag image to see different parts of it, click on button that looks like hand. Left click and drag on image.

Applying Corrections
Corrections are necessary to account for non-linearity of the CCD, the optics, phosphor, DC bias, and dark noise. They are enabled by default. The only reason to turn off corrections is to use the camera at more than 1fps. In this case, corrections are done after data has been taken.

The MEDM control is shown below:
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The top box allows turning on and off the CCD (making it sensitive or not) and sends a test image, testing the detector electronics. The middle box is for resetting the detector. If the detector is unresponsive, then hit RESET. If that does not fix it, then hit REBOOT. The Init Buttons re-download the detector settings.

The bottom box is to turn on and off corrections. To correct after the fact, turn Autocorrect OFF. For real-time correction, turn Autocorect ON (default)

To correct after the fact, use Cygwin, a UNIX-like shell on Windows.
Correction software is compiled as a command line program for windows and Linux. At a DOS or Cygwin prompt:
apsx_calibrations.exe myfile mydarkDARK_02000.tif  2001 2020

This will apply dark, spatial, and flood corrections to files myfile_02001.tif to myfile_02020.tif, using mydarkDARK_02000.tif as a dark file. If the corrections are already done in the images, they will not be done again. 

The calibration tables must be stored in Windows directories: check this
D:/MADDOG/silabViewer/bin1x1

D:/MADDOG/silabViewer/bin2x2

D:/MADDOG/silabViewer/bin4x4
There must be soft links, as below, in Windows boxes:
/usr/local/bin/ccdcalibration/bin1x1 -( D:/MADDOG/silabViewer/bin1x1

/usr/local/bin/ccdcalibration/bin2x2 -( D:/MADDOG/silabViewer/bin2x2

/usr/local/bin/ccdcalibration/bin4x4 -( D:/MADDOG/silabViewer/bin4x4

On the Linux box, the calibration files should be in directories:
/usr/local/bin/ccdcalibration/bin1x1 

/usr/local/bin/ccdcalibration/bin2x2 

/usr/local/bin/ccdcalibration/bin4x4 

On the Windows box, the executable apsx_calibrations.exe resides in D:/MADDOG/silabViewer

On Linux the exe is in /usr/local/bin/ccdcalibration

Header Data in Image files
The system stores images as little endian TIFF files. Header data is stored in a 4kbyte area in the file. To find the header data, TIFF TAG 6000 points to the start of the header data. Alternatively, one can simply count bytes to find the start of the header data.

File format is as follows:

TIFF Header 8 bytes

IMAGE DATA unsigned shorts, raw image data.

HEADER Data 4k bytes

TIFF Directory rest of the file, about 50 bytes.

To read in a file without a TIFF library:

1. Skip 8 bytes

2. Read in image data. One unsigned short per pixel. (16 bit words)

3. Read in header data. A 4k block. It can be whatever you like.
On Linux or Cygwin

apsx_disp_head.exe myfile 2000 2020

Displays header info, and TIFF tag information, if file is calibrated, etc.

apsx_disp_head.exe myfile 2000 2020 h

Displays header data only.
apsx_disp_head.exe myfile 2000 2020 h > header.txt
Dumps header data in the images into a text file called header.txt

apsx_file2header.exe myfile 2000 2020 mytextfile.txt

Inserts the text file into the header of all the files from 2000 to 2020.

The text file is not inserted exactly as it exists in the file. Rather, each line of the text file is inserted as a C string into the header. A \0 character is between all the strings. In this way, strings can be appended to the header one by one.
If many frames are taken at 5fps, it is best to do the following:

Take the frames, save to disk.
After the fact, use the command lines or spec to add header data.

CCD Amplifier Glow
For exposures over 5s, the CCD output amplifier is turned off to stop amplifier glow. The CCD amplifiers in this case are only on during readout. Because it takes time to stabilize the amplifiers when turned on, the readout time has an extra 0.5s added. This is not a problem because the expose time is already greater than 5s. For expose times less than 5s, the amplifier is on all the time, and maximum readout speed is achieved. 






Vac port





Detector





Resets





Interlock pwr.





Main Detector Power (in back)





Pulluzi Strip





Det Power





Interlock





Temp Ctrl.





Vac Pump





Cryo-chiller





Vac port





PC


























Vac Port





Fan Port





Closed





Open








