Instructions for Operating the PHENIX/EMCal/BB/TOF  Laser

(Revised: 12/8/03)

    The Continuum Surelite II YAG laser is used to provide a calibration monitoring pulse to the EMCal detector as well as a T0 synchronization signal to the EMCal, TOF, and BB detectors. Under normal operating conditions the laser is a closed system and it is safe to enter the laser room in the back of the rackroom in 1008. If the “Warning”  light outside the door to the laser room  is on, the laser is being operated with the box open and no one should enter the laser room. In this case, the door will be locked from the inside to prevent accidental entry and the shift leader will be advised of the potential hazard. 

   The wavelength of the laser output is 355nm for EMCal and TOF, and 532nm for BB. 
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    The laser is inside the long blue box on the table in the laser room at the back of the rackroom in 1008. The control unit / power supply for the laser is underneath the bench.  The laser box is safety-interlocked, so opening either of the covers will close internal shutters that shut down the laser output (the flashlamp will continue to fire).  All of the shift-crew serviceable features of the laser are executed using the control unit or the PC on the bench next to the laser. The laser box should only be opened by laser trained experts. The manual and service notes for the laser can be found in a drawer on the right side of the laser bench.

To turn on the laser, using the control unit:
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1. The “AC power” toggle switch in the upper left corner of the control unit/power supply should be on (up). This switch should be left “on” at all times (except when the laser is being serviced).  If this is switched “off” there can be a delay of ~30 min before the laser will be able to fire.

2. The key should be turned to the “on” position. The laser will power up, and display some parameters on the LCD, and the cooling  pump will start circulating water.

3. To trigger the laser externally (normal Phenix running mode), verify that the LCD indicates “Eon” (external control – on). Scroll through the parameter settings using the “select” button. Do not change any of the other parameters. If the LCD indicates that the laser is in “Eof” mode, use the up/down arrow buttons to change this to “Eon”. The laser can also be operated in stand alone mode, running on its own 10Hz clock. (Eof)  The other parameters that are displayed are the lamp voltage (1.53 kV), Sof (serial control off), F9.3 (flashlamp frequency = 9.3 Hz), 190 (usec delay between the flashlamp and fire pulse when the laser is running in Eof mode), P01 (scale factor for the laser firing frequency – F9.3/P01 = 9.3 Hz)

4. The “Start/Stop” button  should be pressed (the red LED on the button will light when this is activated). This will start the flashlamp firing (audible 10 Hz click). If the button lights but the flashlamp does not start firing, the laser is probably not receiving a trigger signal from run control. 

5. To start the laser firing, press the “shutter” button. Its red LED should come on. The flashlamp fires at 10 Hz, but the laser output pulse typically fires at 1 Hz. While in external mode, these rates are determined by run control. 

6. Once in this state, the laser can be controlled from Run Control.

7. There is a photodiode inside the laser box that can be used to verify that the laser is firing. On the right side of the laser box there is a BNC connector labeled “biplanar”. This photodiode is powered by the HV supply on the bench next to the laser box. This should be switched on to + 1000V. Connect an oscilloscope to the BNC connector if you need to verify that the laser is firing. At the minimum intensity setting (set on the PC), you should see a pulse of about - 10 mV.

8. The PC on the bench closest to the laser box (running LabView) is used to control the laser intensity seen by the EMCal. The intensity of the laser light going to BB and TOF is not affected by this setting. The BB and TOF laser intensity is set by changing filters inside the laser box (laser trained experts only!).  

9. There is a metal box on top of the laser power/control unit labeled “TTL Booster”. This should always be “on”.

Error Codes:

     Occasionally, the laser will trip off due to an error condition. The control unit will issue an audible beep and an error code will be flashing on the front LCD display. 

The following error codes may be displayed:

E02 – Water Flow Interrupt

E03 – Cooling Water temp to high

E05 – Interlock  opened

E06 – external interlock opened

E07 – No End of charge

E08 – Simmer not detected

E09 – Flow switch stuck
     When an error condition exists, note the error code, date, time and any relevant run control conditions into the error log on the clipboard hanging above the laser box on the wall of the laser room. Then try restarting the laser by turning the key to the “standby” position (wait 3 seconds) then turn it to the “on” position again. Press the “start/stop” button and then the “shutter” button. If the laser comes back on and seems to run normally please note that in the error log.  Check on it again in 10-15 minutes to see that it is running normally.  Please send an email listing the error code info to stoll@bnl.gov. 

   The most frequently occurring  error code is “E07”. This is caused by communication errors, or triggering sequence errors. This error may occur frequently during run control development work. It usually means that the control unit has received a laser “fire” trigger before (or out of sequence with) a flashlamp “fire” trigger. 

    If the laser does not stay on after restarting for error codes other than “E07” call an expert. If the laser trips off repeatedly with “E07” errors, while run control development is not in progress, notify an expert. Otherwise wait until run control is running in a stable state and then restart the laser. You can cycle the key to clear the error code (and stop the beeping), and then wait to press the “start/stop” and “shutter” buttons.

Call list for laser experts:

Sean Stoll       :  x5331 or x3310 ,  home: 929-0625  stoll@bnl.gov
Craig Woody:    x2752,  home:  751-6571  woody@bnl.gov
Edward Kistenev:  x7502,   home:  369-7265   kistenev@bnl.gov
For EMCal users:

    The intensity of the laser light going out to the EMCal detector is regulated by a rotating polarizer inside the laser box. The remote controlled polarizer is controlled via the program Labview which is running (or should be) on the PC next to the laser. 

 To adjust the laser intensity using the Labview interface, start the PC in Windows (3.1). Start the Labview program, and then go to the directory:  c:\labview\vi.lib\user\yag\. Then click on the file yagscanx.vi .  This gui should come up. 
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    Without changing or enabling any of the settings, click on the arrow (run)  button in the toolbar above the gui (not visible in this screenshot) to execute the program and initialize communication between the PC and the polarizer motor controller. The program will read back the current angle and/or intensity value and display it in the “angle setting” and “read intensity setting” windows.  The dial display on the right displays the current intensity setting of the polarizer only during intensity scans.  The intensity varies from min to max over 45 degrees. To set the intensity, type the desired value into the “Set polarizer intensity” window. Then click on the gray on/off button in that box until it displays the  “on” text.  Then click the arrow (go) button in the toolbar to execute the change. When the polarizer has moved, the value displayed in the “read intensity setting” window will update to the new value. To return to zero (the minimum setting) click on the “reset polarizer to zero” button and then the “run” button. 

      It  is important to return the angle setting to zero before exiting the Labview program. If the PC crashes (like during a power outage), it may be necessary to restablish the absolute zero position of the polarizer. 

    To run an intensity scan, as we do when taking EMCal calibration data,  first reset the polarizer position to zero. Then select the desired parameters in the “Intensity Scan“ and  “Do N scan cycles” windows. Each “scan cycle” means a min to max to min cycle. Next, enable the “on” button in the “Intensity Scan” window and hit the “run” button in the toolbar. The right panel (with the dial) will display the scan status. If the Scan-O-Matic stops before completing the scan, try resetting the position to zero and then reactivating the scan. 

    If  the polarizer setting does not appear to agree with the value displayed on the Labview gui it may be necessary to re-zero the polarizer. Try resetting the value to zero using the gui, then check the physical position of the polarizer. First close the laser shutter (push the “shutter” button on the power supply/control unit). Then open the right side cover of the laser box. Check to see if the line marking on the inner central ring of the polarizer lines up with the “0” marking (12 o’clock position) on the outer ring. 
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To reset the zero position:

1. enable  the “reset polarizer to zero” button and then hit “run”

2. Close the yagscanx.vi   Labview virtual instrument gui and the Labview program. 

3.   Open a DOS window on the windows desktop.

4.   In that window, type:  cd  mm2000\startup  and then mm2000  to start the program.

5.   hit the right arrow button and then “enter” to open the “controller” menu

6.   enter to select mm2000, enter to select PC Bus

7.   use the right arrow button to change “340” to “380” then hit enter
8.   type “5”  for the interrupt value and then enter, and then esc 

9.   pull down the terminal menu, hit enter to select “keyboard”

10. In the <<keyboard command entry>>  window, type  TP (tell position) and then enter  This will display what the controller thinks the current position is.

11. Type  pr-1000 to rotate the polarizer 1 degree in the negative direction (1000 steps = 1 degree) pr+1000 rotates the polarizer 1 degree in the opposite direction.

12.  Once the polarizer appears to be close to the true zero degrees setting, connect an oscilloscope to one of  the photodiodes in the laser box, close the laser box cover, and start the laser firing again. Make sure that the supply voltage for the photodiode is “on”.  Tune the polarizer position to minimize the signal from the photodiode. 

13. Once the minimum setting is found, type: dh (designate home) to reset the polarizer coordinate to zero.  Type TP to verify this. The value “0 counts “ (+/- 5 counts) should be displayed. Hit escape, and then exit to close the program.

14. Restart the Labview program by clicking on the Labview icon on the desktop, and then open the yagscanx vi in the directory:  c:\labview\vi.lib\user\yag\.  
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