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Hardware Description

The detector system consists of several pieces of hardware:

1. Detector head

2. Vacuum pump

3. Chiller

4. 19-inch rack system.

The 19 inch rack system contains the following:

1. 1 to 4 Lakeshore temp controllers

2. Interlock box

3. Detectpr Power supply

4. 2 pulizzi switches

5. PC

6. Optional computer monitor.
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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. It can run colder, but do not do it. CCD may delaminate. We are working on a way to run the CCD colder.
6. Do not bypass the interlock system of the detector.

7. Do not run the Chiller with no vacuum.

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

9. If the Lakeshore does not show the CCD temperature, and Cooling block temperature, there is a connection problem. Do not attempt to cool the detector.
10. 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.

11. Do not attempt to cool CCD, by running chiller, with the Heaters OFF on the Lakeshore controller. The Heaters should be set to 100W.
Software 
1. On the Detector PC, logon, and hit on the desktop, PLATINUM. It starts the EPICS IOC and two log windows.
2. On the Linux box, logon as bessrc. Type ./platccd. The GUI comes up.

3. The main detector control window is shown below:
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More MEDM windows can be opened by selecting the “More” button, circled in Red.
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4 Open MEDM window by clicking next to “More” above, and selecting Image Plugin. The following window opens, called NDStdArrays. [image: image4.png]NDStdArrays.adl

PLATSINGDP: imagel:

asyn port PLATSINGDPInage
Array port [FLATSINGIP  PLATSINGDP
frray address b 0
Enable Yes
Min. time 000
Callbacks block
Array counter

fArray rate 0.0

Dropped arrays o

# dimensions 0
fArray Size 0
Data type Int§
Color mode lono

Bayer pattern RGGE
Unique ID 0
Time stamp 0,000

Hore =]





Set the “Enable” to “Yes” this allows viewing images.

5. Close the NdStdArrays window. You are done.
6. On main window (platinum2.adl) set Frame type to Background.

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

8. You should get a frame, as seen in the “image Counter” on platinum2.adl.

9. Set Frame type to Normal.

10. Take a shot.

11. Find the window that looks like this: [image: image5.png]J EPI
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12. Hit “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, come up. Use Image J menus to adjust color map. In Image J, Hit Image(Adjust(Brightness/Contrast. Here is Image J window. [image: image6.png]. ImageJ.
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13. the image should look like this: [image: image7.png]



14. If you don’t get a frame like above, call detector pool. Something is not configured correctly. 

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, simple 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 xray generates about 25e- on the CCD. Type in the number from 1 to 8 in the Gain box.  The detector works best in the gain setting 2 for most applications.
Header Data
Header data can be included in the TIFF files. To include header data, open the header data screen. When you type text into the text box, the text is appended to the header when you hit enter. 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. Now all files are saved to D:/examples/base_filename_xxxxx.tif as tiff files. 

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 NDStdArrays screen. 

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

Plugins(EpicsCA(Epics ca

Enter the PV names in the long window. Probably you should only enter the left most one as Plat1. It should already be entered for you. Hit Start to start displaying images.

Taking frames

Type in number of frames to take in #images. Type in acquire period, or time between shots, in sec. The minimum for the Platinum is 200ms. Type in exposure time in sec. Hit Acquire. Hit Stop to interrupt acquisition.

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

Hardware  Trigger:

The 1st Lemo connector on dector (left most) is the expose trigger input. It will always be turned on so it can respond to TTL signals to trigger an expose. If the HWExp is not checked, the expose time is determined by the time set in the GUI box. If HWExp is checked, the expose time is determined by the length of the TTL pulse entering the Lemo.

.
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. Now 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.

Detector will automatically display images on Image J. There is a plugun called Server_Socket.java that is automatically loaded when Image J starts up. This plugin listens for the detector software to send images for display. Detector images display in a window called LatestImg.

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 send 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-downloading 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 compiled as a command line program for windows and Linux. At a DOS prompt (actually it is better to use a Cygwin prompt for ease of use).

apsx_calibrations.exe myfile mydarkDARK_02000.tif  2001 2020

This will apply dark, spatial, flood 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 sotred in the directories: (windows only)

D:/MADDOG/silabViewer/bin1x1

D:/MADDOG/silabViewer/bin2x2

D:/MADDOG/silabViewer/bin4x4

There must be soft link 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 actually be in 

/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 stat 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. 

Routines on the detector Tcl console (callable from SPEC when it controls the detector) exist to set up the header. Also, there exist two command line programs for Windows and Linux to insert and extract header data into images.

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

Dusplays 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. 







































Chiller





Rack System









































[image: image12.jpg]LRI R
| LR eE

|l A &M
| LERELERE

{EuEag af
| e uE uE U
|

10u0 il il
-0 0
|40 -DuE im
«f -Ouded

£y
o
=
0
N
-

710.3401 «

BlLakeShore




[image: image13.jpg]


[image: image14.jpg]


