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1 Introduction

1.1 Scope

This document details the sequence and methods to be followed in performing instrument power up, Comprehensive and Limited Functional tests, and Muon Performance tests of the GLAST Calorimeter (CAL) Module Engineering Module (EM).

1.2 Outline

The Power Up procedure is in Section 3, Power Up Procedures. 

The steps to be performed in a Comprehensive Functional Test begin in Section 4.1, Comprehensive Functional Testing of AFEE and TEM Electronics.

The steps to be performed in a Limited Functional Test begin in Section 4.2, Limited Functional Testing of AFEE and TEM.

The steps to be performed in a Muon Performance test begin in Section 4.3, Muon Performance Testing.

1.3 Test Personnel

Test personnel are defined below.

1.3.1 Test Director

The Test Director will have primary responsibility for directing functional test activities.  The Test Director will be responsible for coordinating the inputs from the Test Conductor and Quality Assurance representatives, modifying the text script as circumstances dictate, and executing the as-run test approval sheet.

1.3.2 Test Conductor

The Test Conductor will be responsible for monitoring the state of instrument electronics, executing specific functional test activities, and maintaining the test data logbook.

1.3.3 Analysis Support 

The Analysis Support will be responsible for analyzing data collected during electrical functional testing and muon performance testing.

2 Process and Testing Definitions

2.1 Hardware List

The following equipment and systems will be used in the execution of this test. 

1. EM CAL Tower Module (i.e. CAL Module, TEM and Power Supply).

2. Calorimeter Test Stand data acquisition system, including network hub and ethernet connection.

3. BK Precision 1787A Programmable DC power supply and Tripp-Lite SU1000 Uninterruptible Power Supply.

2.2 Functional and Muon Testing Definitions

The CAL Tower Module Limited and Comprehensive Electrical Functional Tests and Muon Performance Test procedures are identified here, and a step-by-step guide to their execution is given.  The test scripts themselves are given in LAT-DS-01502.  The test scripts shall be configuration-controlled and archived to CDROM.  The data shall be archived to DVD-R.

2.2.1 Functional and Muon Testing File Structure

Data created during functional testing are stored in various directories:

4. Event Collections:  contains .ced files, the raw event data.

5. Plots: contains .pdf files of plots created by the test scripts.

6. Reports:  contains .html files of test reports, including links to supporting files.

7. Session Logs:  contains environmental monitoring .tlm files.

8. Snapshots:  contains .xml files of the instrument command state.

9. Test Logs: contains .rpt files.

2.2.2 Comprehensive Functional Testing of AFEE and TEM Electronics

Comprehensive Electrical Functional Testing shall provide verification of the full electrical function of the AFEE and TEM electronics.  The CFT is defined in LAT-PS-1370.  The CFT shall be comprised of the following test procedures:

10. CALU_INIT:  initialize calorimeter.

11. CALF_EXR_P01:  exercise registers.

12. CALU_INIT:  reinitialize calorimeter.

13. CALU_COLLECT_MUONS:  muon checkout; acquire muon data and screen for bond failures.

14. CALU_PEDESTALS_CI:  compute pedestals.

15. CALU_INIT:  redefine pedestal file.

16. CALF_SHP_P01:  calibrate slow shaper and determine optimal charge-injection Tack time delay under Timed Readout.

17. CALF_SHP_P02:  calibrate slow shaper and determine optimal charge-injection Tack time delay under Self-Triggered Readout.

18. CALF_GAIN_P01:  calibrate electronic gains with charge injection.

19. CALU_COLLECT_CI_SINGLEX16:  charge injection collection on one channel on each of 16 rows.

20. CALU_COLLECT_CI:  charge injection collection simultaneously on all channels.

21.  CALF_ADC_P02:  analyze charge injection calibration data to determine integral non-linearity and noise.

22. CALF_TRG_P01:  test CAL-LO and CAL-HI trigger enable/disable with charge injection.

23. CALF_TRG_P03:  characterize FLE and FHE DAC settings with charge injection.

24. CALF_TRG_P04:  characterize FLE and FHE trigger times.

25. CALF_TRG_P05:  determine optimal FLE and FHE DAC settings with charge injection.

26. CALF_SUPP_P01:  calibrate LAC DAC settings with charge injection.

27. CALF_SUPP_P02:  determine optimal LAC DAC settings.

28. CALU_INIT:  redefine lac2dac table.

29. CALF_RNG_P01:  calibrate ULD DAC settings with charge injection.

2.2.3 Limited Functional Testing of AFEE and TEM

Limited Electrical Functional Testing shall provide verification of selected elements of the electrical function of the AFEE and TEM electronics.  The LFT is defined in LAT-PS-1371.  The LFT shall be comprised of the following test procedures:

30. CALU_INIT:  initialize calorimeter.

31. CALF_EXR_P01:  exercise registers.

32. CALU_INIT:  reinitialize calorimeter.

33. CALU_COLLECT_MUONS:  muon checkout; acquire muon data and screen for bond failures.

34. CALU_PEDESTALS_CI:  compute pedestals.

35. CALF_SHP_P01:  calibrate slow shaper and determine optimal charge-injection Tack time delay under Timed Readout.

36. CALF_GAIN_P01:  calibrate electronic gains with charge injection.

37. CALU_COLLECT_CI_SINGLEX16:  charge injection collection on one channel on each of 16 rows.

2.2.4 Cosmic Muon Test

Cosmic ray muons provide patterns of energy deposition in the CAL that are analogous to the flight science data.  The muon test provides a limited end-to-end functional test of science data acquisition and science performance.  It is comprised of the following test procedure.

38. CALT_COLLECT_MUONS:  muon checkout; acquire muon data and screen for bond failures.

3 Power Up Procedures

3.1 Time Stamp Verification

Verify PC clock against standard clock.

3.2 Verify/Define Test Configuration

Several essential CAL configuration parameters are set within the file c:\LAT\CAL\Configurations\calParams.cfg.  These parameters must be defined before starting the functional tests to ensure that the test reports contain accurate text header information.  These parameters are loaded each time calu_init is executed.   Edit the calParams.cfg file to define the following parameters.

Under the "[misc]" heading, define the "activity", "site", and "orientation" items.  Activity is the reason, purpose, or context in which the test is undertaken.  Site is the facility, building, and room (if applicable) where the test is performed.  Orientation is the attitude of the Calorimeter with respect to the local zenith.  Examples are listed below. 

· activity = EM pre-delivery checkout

· site = NRL Building 209 Room 330A

· orientation = CAL +z towards zenith

Under the “[test]” heading, verify that the analog and digital voltages are set to their nominal value.  These should not be changed from their nominal values unless the Test Director instructs otherwise. 

· dac_cal_digital_3_3 = 2048

· dac_tem_voltage = 2048

· dac_cal_analog_3_3 = 2048

The other configuration parameters need not be edited specifically for functional tests, except when this procedure is superceded.

3.3 TEM Boot Procedure

Power to the CAL Tower Module is applied through the BK Precision 28V supply.  If the 28V power is cycled, the CAL TEM must be rebooted according to the following procedure.

39. First, ensure no other grounds are connected to the tower except for the one through the PDU cable.

40. Power on the VME crate; the switch is on the back near the power cord.

41. Power on the “BK Precision” power supply by toggling the green button on front.

a. Counts upwards to 10 through a power-up self test.

b. When self-test is complete, the voltage and current display on the front panel should read:   Volt = 28V, Amp = 0.30 ((0.10).  It is normal for the current to fluctuate over a range of ( 0.1 Amp.

3.4 VxWorks Boot Procedure

The interface to the TEM is provided through a VME PC running VxWorks.  The serial communications window is started with the following procedure:

42. Double-click on the GITOT icon in the upper right corner.  This displays the VME HyperTerminal window, Figure 1.

c. Wait for it to load.

d. After loading is complete, VME HyperTerminal window reads: NFS mounting gitow:/VxWorks as /VxWorks … succeeded
e. Loading may be complete before term window opens, so the above message may never appear.
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Figure 1:  VME HyperTerminal window

43. Reboot VxWorks by hitting CTRL X in the VME HyperTerminal window.  This should display VxWorks prompt.  If not, try again.

f. At the -> prompt, type:  <startuptemevt.  Be sure to include the less-than (<) sign.

g. VME HyperTerminal window will generate output messages ending with:  Creating command server on Port 2000. 

3.5 CAL AFEE Board Power Up Procedure 

The Calorimeter Test Stand data acquisition system runs a Python-based GUI.  The GUI is started with the following procedure, which applies power to the AFEE boards and defines ancillary calibration files.  It also allows the user to select Limited or Comprehensive test modes.

44. Double-click on Run Control Main icon  (upper right-hand corner of desktop).

· Two windows appear:  RunControlMain status window, Figure 2, and Run Control Main input window, Figure 3.
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Figure 2:  RunControlMain status window
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Figure 3:  Run Control Main input window

45. Enter name in User block of Run Control Main input window.

46. Click on Start Environmental Monitoring.  Environmental Quantity window opens.

· Slide Update Rate button to extreme left (lowest update rate).

· Select Channel 1 (power page); check all MONITOR buttons.

· Select Channel 2 (temperature page); check MONITOR buttons (and PLOT buttons if desired) for all AFEEs. 

Result: 
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Figure 4:  Environmental Quantity window
h. Log AFEE min and max temperatures in lab book.

47. In Run Control Main input window, click on Select Application.
· Choose an application window opens.
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Figure 5:  Choose an application window

48. Highlight calu_init.py, click Open.

49. In Run Control Main input window, Press Run  (.
· Choose a schema/configuration file window opens. 
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Figure 6:  Choose a schema/configuration file window
50. Highlight EM.xml, click Open.     

· QT Initialization window opens.
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Figure 7:  Qt Initialization window
51. Select Power ON  (it’s not necessary to modify the configuration files from the default list during Power Up.).
52. Click OK.

53. Wait 20 seconds for hv bias to settle - message in RunControlMain window when done:  calt_init_terminating __stoprun after evthandler terminate. 

54. Power supply should now read 0.60 A ( 0.1 A. 

4 Functional and Muon Testing Procedures

4.1 Comprehensive Functional Testing of AFEE and TEM Electronics

Comprehensive Electrical Functional Testing shall provide verification of the full electrical function of the AFEE and TEM electronics.  The following is a step-by-step guide to performing a Comprehensive Functional Test.

4.1.1 PreTest Preparation

55. Verify the PC clock against the standard clock.

56. Verify/Define Test Configuration.

Several essential CAL configuration parameters are set within the file c:\LAT\CAL\Configurations\calParams.cfg.  These parameters must be defined before starting the functional tests to ensure that the test reports contain accurate text header information.  These parameters are loaded each time calu_init is executed.   Edit the calParams.cfg file to define the following parameters.

Under the "[misc]" heading, define the "activity", "site", and "orientation" items.  Activity is the reason, purpose, or context in which the test is undertaken.  Site is the facility, building, and room (if applicable) where the test is performed.  Orientation is the attitude of the Calorimeter with respect to the local zenith.  Examples are listed below. 

activity = EM pre-delivery checkout

site = NRL Building 209 Room 330A

orientation = CAL +z towards zenith

Under the “[test]” heading, verify that the analog and digital voltages are set to their nominal value.  These should not be changed from their nominal values unless the Test Director instructs otherwise. 

· dac_cal_digital_3_3 = 2048

· dac_tem_voltage = 2048

· dac_cal_analog_3_3 = 2048

The other configuration parameters need not be edited specifically for functional tests, except when this procedure is superceded by the Test Director.

57. Record entry in lab book that includes date, start time, name, and type of functional testing to be done.

58. Ensure no other grounds are connected to the tower except for the one through the PDU cable.

59. If calorimeter is not powered, power up using procedure outlined in Section 3, Power Up Procedures.

60. If the VxWorks (GITOT) window has errors logged:

· exit the RunControlMain by clicking on x in upper right-hand corner of black RunControlMain status window, 

· reboot VxWorks by hitting Control X in VME HyperTerminal window, type  <startuptemevt at the -> prompt, 

· restart Run Control Main input window by double-clicking on Run Control Main icon  (upper right-hand corner of desktop),

· enter name in User block of Run Control Main input window,

· click on Start Environmental Monitoring button in Run Control Main input window.

· Slide Update Rate button to extreme left (lowest update rate).

· Select Channel 1 (power page); check all MONITOR buttons.

· Select Channel 2 (temperature page); check MONITOR buttons (and PLOT buttons if desired) for all AFEEs. 

61. Verify that the Environmental Quantity Monitor is running.  If not, refer to step 6 above (PreTest Preparations) and restart using instructions outlined in the last bulleted item.

Comprehensive Functional Test Procedure

62. calU_init:  Initialize calorimeter.

i. Write test step name and start time in logbook.

j. In Run Control Main input window, click Select Application, highlight calu_init.py, click Open.

k. Press Run   .
l. Select EM.xml, click Open.
Click on Pedestals File browse button and select most recent Pedestal File unless procedure indicates otherwise.
m. Click on LAC Setting File browse button and select most recent LAC Setting File unless procedure indicates otherwise.
n. Click on FLE DAC Setting File browse button and select most recent FLE DAC Setting File unless procedure indicates otherwise.
o. Click on FHE DAC Setting File browse button and select most recent FHE DAC Setting File unless procedure indicates otherwise.
p. Click on ULD DAC Setting File browse button and select most recent ULD DAC Setting File unless procedure indicates otherwise.
q. Click on Trigger Setting File browse button and select most recent Trigger Setting File unless procedure indicates otherwise.
r. Click on ADC to Energy Conversion File browse button and select most recent ADC to Energy Conversion File unless procedure indicates otherwise.
s. Click on LAC Setting File to ADC Conversion File browse button and select most recent LAC Setting File to ADC Conversion File unless procedure indicates otherwise.
t. Select Full test mode.
u. Select Power On.
v. Click OK.  
w. Wait while command state snapshot is generated.
x. Wait 20 seconds for HV bias to settle.
y. After completion of test:
· Black RunControlMain status window reads:  calt_init_terminating __stoprun after evthandler terminate.

· Run Control Main input window State will say STOPPED.
z. Record confirmation of test completion in logbook.

63. CALF_EXR_P01:  Exercise registers.

aa. Write test step name and start time in logbook.

ab. In Run Control Main input window, click Select Application, highlight calf_exr_p01.py, click Open.
ac. Press  Run  .
ad. Select EM.xml, click Open.
ae. Run checks:

· Green LED on Command board in VME create should be on constantly.
· Black RunControlMain status window reads:  INFO:root:collection beginning.
No other messages appear in black RunControlMain status window during collection.
af. Run Time:  A single iteration is completed in 9 minutes, and only one iteration is required.

ag. After completion of one iteration:
· Black RunControlMain status window message reads:   Iteration 0001 completed, status: passed, command count: 551129.

ah. Hit STOP in Run Control Main input window.

ai. Wait for Run Control Main input window State to read STOPPED.
aj. After completion of STOP command, black RunControlMain status window message will read:  __stoprun after evthandler terminate.

ak. No verification to be done

al. Record confirmation of test completion in logbook.

64. calU_init:  Reinitialize calorimeter.

am. Write test step name and start time in logbook.

an. In Run Control Main input window, click Select Application, highlight calu_init.py, click Open.

Press  Run   .
ao. Select EM.xml, click Open.
ap. Select Full test mode.
aq. Select Power On.  It is not necessary to modify the configuration files at this point.

ar. Click OK.  
as. Wait while command state snapshot is generated.
at. Wait 20 seconds for HV bias to settle.
After completion of test :
· Black RunControlMain status window reads:  calt_init_terminating __stoprun after evthandler terminate.

· Run Control Main input window State will say STOPPED.
au. Record confirmation of test completion in logbook.

65. CALU_COLLECT_MUONS:  Run muon checkout for optical bond failures.

av. Write test step name and start time in logbook.

aw. In Run Control Main input window, click Select Application, highlight calu_collect_muons, click Open.

ax. Press Run   (.
ay. Select EM.xml, click OPEN.
· QT Collection Parameters window opens:
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Figure 8:  Qt Collection Parameters window for muons

az. Settings for QT Collections Parameters window:

· Tack delay:

Cesium Iodide

· Gains:


LE=5,  HE=0

· Data Suppression: 
leave blank

· 4 Range Readout:

checked

· Auto Range:

leave blank

ba. Enter notes about the test configuration in the Comment block, if they are not already included in the calParams.cfg file.

bb. Unless otherwise instructed, do not change any other parameters.

bc. By eye, average the LE event rate, and enter the average in the logbook.

bd. Click OK.
be. Wait while command state snapshot is generated.

bf. Python window appears:
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Figure 9:  python window for calu_collect_muons
bg. In the python window /ScatterPlot pulldown, select:  scatter plot options. 

· QtScatterPlot Display Options window opens:
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Figure 10:  QtScatterPlot Display Options window for calu_collect_muons
bh. Settings for QTScatterPlot Display Options:

· Coord Select:
X

· Type select:
LEX8

· X component:
X Min 0, X Max 1000

· Y Component:
Y Min 0, Y Max 1000

bi. Click OK.
· The Scatter plot display window opens, see Figure 11, Scatter Plot Display window for calu_collect_muons.
NOTE:  Once the Scatter Plot Display window opens, it cannot be resized, and the range of each plot cannot be changed.  To view the other columns not shown, use the display window scroll bar to move left and right.

bj. In the python window/ScatterPlot pulldown, select:  active
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Figure 11:  Scatter Plot Display window for calu_collect_muons
bk. Collect for 240 seconds.  Use the elapsed time (sec) indicator in the scatter plot display window.
bl. Run checks:
· Green LED on Event board in VME crate flashes.
· Scatter plot window continuously logs events.
bm. In the python window/ScatterPlot pulldown, deselect active to stop updating the Scatter Plot Display window, select Draw Ratio Line, and reselect Active to display the fiducial blue calibration line and resume accumulating muons in the scatter plots.
bn. Inspect scatter plots for changes in slope of wedge with respect to the fiducial blue line, which indicates the relative gains of the two ends of each CDE from the preship verification.  If the blue line is outside the wedge, a change in optical gain has occurred.  Note this change in the test logbook.  Also look for changes in the pedestal cluster by comparing the starting point of the wedge on the screen to the reference plots in section 7.1, Muon collection scatter plots.   Note any changes more than 200 bins in the test logbook.

bo. To view the scatter plots for X LEX8, Y LEX8, X HEX8, and Y HEX8, change Coord Select and Type Select values in QtScatterPlot Display Options window and click OK.
bp. Document unusually noisy channels or other obvious anomalies in the logbook.
bq. Hit STOP in Run Control Main input window.

br. After completion of test:
· Black RunControlMain status window message reads:  calu_collect_muon terminating.
· Run Control Main input window State will say STOPPED.
bs. Delete all windows related to the muon collection.
CAUTION:  do NOT delete RunControlMain status, window, RunControlMain input window, or Environmental Quantity window.

bt. Record confirmation of test completion in logbook.

66. CALU_PEDESTALS_CI:  Compute pedestals.

bu. Write test step name and start time in logbook.

bv. In Run Control Main input window, click Select Application, highlight calu_pedestals_ci.py, click Open.

bw. Press Run  (.
bx. Select EM.xml, click OPEN.
by. Wait while command state snapshot is generated.
bz. Run checks:

· Green LED on event board in VME crate is green for ~ five seconds, then goes blank.
· After a slight pause, the intermediate results appear in the black status RunControlMain window.
· Process repeats.
ca. After completion of test:
· Black RunControlMain status window reads:  calu_pedestal terminating - stop_run.
· Run Control Main input window State reads STOPPED.
cb. Runtime:  12 minutes.

cc. Verify:

· In the Reports folder, locate and click on the most recent report. 

· In the Summary Page section, check for passed message.

· In the Associated Files section, double-click on plot file to verify data has been written to the file.  It is not necessary to examine the plots; however, the plots should show green curves that fit red data.

cd. Document problems  (e.g. even/odd, obvious bad fits) in logbook.

ce. Record pass/fail status in logbook.

67. calU_init:  Redefine pedestal file.

cf. Write test step name and start time in logbook.

cg. In Run Control Main input window, click Select Application, highlight calu_init.py, click Open.

Press  Run   .
ch. Select EM.xml, click Open. 
ci. Click on Pedestals File browse button and select Pedestal File created in calu_pedestals_ci above unless procedure indicates otherwise.
cj. Select Full test mode.
ck. Select Power On.
cl. Click OK.  
Wait while command state snapshot is generated.
cm. Wait 20 seconds for HV bias to settle.
cn. After completion of test :
· Black RunControlMain status window reads:  calu_init_terminating __stoprun after evthandler terminate.

· Run Control Main  input window State reads STOPPED.
co. Record confirmation of test completion in logbook.

68. CALF_SHP_P01:  Calibrate slow shaper and determine optimal charge-injection Tack time delay under Timed Readout.

cp. Write test step name and start time in logbook.

cq. In Run Control Main input window, click Select Application, highlight calf_shp_p01.py, click Open.
cr. Press Run  (.
cs. Select EM.xml, click OPEN.  
· QT Collection Parameters window opens: 

[image: image13.png][200 2] Samples Per Tack Delay Seting
[ 2 FLE DAC Setting

[127 2] FHE DAC Setting

[170 2] Charge Injection DAC Setting

Comment

21x





Figure 12:  QT Collection Parameters for calf_shp_p01

ct. Enter notes about the test configuration in the Comment block, if they are not already included in the calParams.cfg file.

cu. Unless otherwise instructed, do not change any settings.

cv. Click OK.

cw. Wait while command state snapshot is generated. 

cx. Run checks:

· Green LEDs on Command and Event boards in VME crate pulse.

· Tack delays are logged to black RunControlMain status window and increment up to 256.

cy. Runtime:  5 minutes.

cz. After completion of test:
· Black RunControlMain status window reads:  Event Handler terminating.  Event handler alive message is an indication of a failure.

· Run Control Main  input window State reads STOPPED.

da. Verify:

· In the Reports folder, locate and click on the most recent report. 

 In the Summary Page section, a status Failed is expected.  If the optimal Tack delay is between 80-100 clock tics, this test has passed.

· In the Associated Files section, double-click on plot file to verify data has been written to file.  It is not necessary to examine the plots; however, the plots should show smooth curves that peak near 4-5 sec and cut off near 8 sec. 

Record optimal Tack delay and pass/fail status in logbook.  A failed status is expected.

69. CALF_SHP_P02:  Calibrate slow shaper and determine optimal charge-injection Tack time delay under Self-Triggered Readout.

db. Write test step name and start time in logbook.

dc. In Run Control Main input window, click Select Application, highlight: calf_shp_p02.py, click Open.

dd. Press Run  (.
de. Select EM.xml, click OPEN.  
· QT Collection Parameters window opens:
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Figure 13:  Qt Collection Parameters window for calf_shp_p02

df. Enter notes about the test configuration in the Comment block, if they are not already included in the calParams.cfg file.

dg. Unless otherwise instructed, do not change any settings.

dh. Click OK.

di. Wait while command state snapshot is generated.
dj. Run checks:

· Green LEDs on Command and Event board boards in VME crate pulse.
· Tack delays are logged to black RunControlMain status window and increment up to 256.
dk. Runtime:  6 minutes.

dl. After completion of test:
· Black RunControlMain status window reads:  Event Handler terminating (event handler alive msg is BAD). 

· Run Control Main input window State reads STOPPED.
dm. Verify:

· In the Reports folder, locate and click on the most recent report. 

· In the Summary Page section a status failed is expected.  If the optimal Tack delay is between 30-50 clock tics, this test has passed.

In the Associated Files section, double-click on the plot file to verify data has been written to the file.  It is not necessary to examine the plots; however, the plots should show smooth curves that peak near 1 sec and break near 5 sec.

dn. Record optimal Tack delay and pass/fail status in logbook.  A failed status is expected.

70. CALF_GAIN_P01:  Calibrate electronic gains with charge injection. 

do. Write test step name and start time in logbook.

In Run Control Main input window, click Select Application, highlight calf_gain_p01.py, click Open.

dp. Press Run  (.
dq. Select EM.xml, click OPEN.

dr. Wait while pedestal table is read in.
ds. Run checks:

· Green LEDs on Command and Event board pulse every five seconds.
dt. Runtime:  1 minute.

du. After completion of test:
· Black RunControlMain status window reads:  calf_gain_p01 terminating.
·  Run Control Main  input window State reads STOPPED. 

dv. Verify:

· In the Reports folder, locate and click on the most recent report. 

· In the Summary Page section, a status failed is expected.
dw. Record pass/fail status in logbook.  (A failed status is expected.) 

71. CALU_COLLECT_CI_SINGLEX16:  Charge injection collection on one channel on each of 16 rows.

dx. Write test step name and start time in logbook.

dy. In Run Control Main input window, click Select Application, highlight calu_collect_ci_singlex16.py, click Open.
dz. Press Run  (.
ea. Select EM.xml, click OPEN.
· QT Collection Parameters window opens:
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Figure 14:  QT Collection Parameters for calu_collect_ci_singlex16
eb. Enter notes about the test configuration in the Comment block if they are not already included in the calParams.cfg file.

ec. Unless otherwise instructed, do not change any settings.

ed. Click OK.

ee. Wait while command state snapshot is generated.

ef. Run checks:
· Green LEDs on Command and Event board pulse.
· Processed steps are logged to black RunControlMain status window and increment up to fe:11.
eg. Runtime:  6 minutes.
eh. After completion of test:
· Black RunControlMain status window message reads: calu_collect_ci_singlex16 terminating.
· Run Control Main  input window State reads STOPPED.

ei. No verification to be done.  This routine merely collects data.

ej. Record confirmation of test completion in logbook.

72. CALU_COLLECT_CI:  Charge injection collection simultaneously on all channels.

ek. Write test step name and start time in logbook.

el. In Run Control Main input window, click Select Application, highlight calu_collect_ci.py, click Open.
em. Press Run  (.
en. Select EM.xml, click OPEN.
· QT Collection Parameters window opens:
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Figure 15:  Qt Collection Parameters window for calu_collect_ci

eo. Enter notes about the test configuration in the Comment block if they are not already included in the calParams.cfg file.

ep. Unless otherwise instructed, do not change any settings.

eq. Click OK.
er. Wait while command state snapshot is generated.
es. Run checks:
· Green LEDs on command and event board pulse.
· Events are logged to black RunControlMain status window.
et. Runtime:  15 minutes  - goes to:  first: 3 collected dac 4080.
eu. After completion of test:
· Black RunControl status window message reads: calu_collect_ci terminating.
· Run Control Main input window State reads STOPPED.

ev. No verification to be done.  This routine merely collects data.

ew. Record confirmation of test completion in logbook.

73. CALF_ADC_P02:  Analysis of charge injection calibration data to determine integral non-linearity and noise.

ex. Write test step name and start time in logbook.

ey. In Run Control Main input window, click Select Application, highlight calf_adc_p02.py, click Open.
ez. Press Run  (.
fa. Select EM.xml, click OPEN.
fb. Wait while command state snapshot is generated.
fc. Run checks:
· Analyzes data only.
· No green LED flashing.
· Status logged to RunControlMain  status window.
fd. Runtime:  ~2 minutes.
fe. After completion of test:
· Black RunControlMain status window message reads: calf_adc_p02.py terminated. 

· Run Control Main input window State reads:  STOPPED.

ff. Verify: 

· In the Reports folder, locate and click on the most recent report. 

·  In the Summary Page section, check for status passed message.

· In the Associated Files section, double-click on the plot file to verify data has been written to the file.  It is not necessary to examine the plots; however, the plots should show linear Mean vs DAC settings.  Ignore the plots with noise.
fg. Record pass/fail status in logbook.

74. CALF_TRG_P01:  Test CAL-LO and CAL-HI trigger enable/disable with charge injection.

fh. Write test step name and start time in logbook.

fi. In Run Control Main input window, click Select Application, highlight calf_trg_p01.py, click Open.

fj. Press Run  (.
fk. Select EM.xml, click OPEN.
fl. Wait while command state snapshot is generated.
fm. Run checks:
· Green LED on command board pulses. 
· Informational trigger messages are logged to black RunControlMain status window.
fn. Runtime:  1 minute.

fo. After completion of test:
· Black RunControlMain status window reads:  calf_trig_p01 terminating.
· Run Control Main input window State reads:  STOPPED.  

fp. Verify:

· In the Reports folder, locate and click on the most recent report. 

·  In the Summary Page section, check for a status Passed.

fq. Record pass/fail status in logbook.

75. CALF_TRG_P03:  Characterize FLE and FHE DAC settings with charge injection. 

fr. Write test step name and start time in logbook.

fs. In Run Control Main input window, click Select Application, highlight calf_trg_p03.py, click Open.
ft. Press Run  (.
fu. Select EM.xml, click OPEN.
· QT Collection Parameters window opens:
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Figure 16:  Qt Collection Parameters window for calf_trg_p03
fv. QT Collection Parameters settings:

· Fast Discriminator Settings List:  2,15,31,47,63,66,79,95,111,127.

· Enter notes about the test configuration in the Comment block if they are not already included in the calParams.cfg file.

· Type in any significant configurations

· Do not change any other settings.

fw. Click OK.

fx. Wait while command state snapshot is generated.
fy. Run checks:
· Green LEDs on Command and Event boards are on almost continuously.
· Events are logged to black RunControlMain status window.
fz. Runtime:  6 minutes.
ga. After completion of test:
· Black RunControlMain window message when done:  calf_trig_p03 terminating.
· Run Control Main window State will say STOPPED.

gb. Verify:

· In the Reports folder, locate and click on the most recent report. 

· In the Summary Page section, check for a status Passed message.

· In the Associated Files section, double-click on the plot file to verify data has been written to the file.  It is not necessary to examine the plots; however, the pedestal-subtracted plots should show a regular saw tooth pattern.

gc. Record pass/fail status in logbook.

76. CALF_TRG_P04:  Characterize FLE and FHE trigger times.

gd. Write test step name and start time in logbook.

ge. In Run Control Main input window, click Select Application, highlight calf_trg_04.py, click Open.

gf. Press Run  (.
gg. Select EM.xml, click OPEN.
gh. Wait while command state snapshot is generated.
gi. Run checks:
· Green LED on Command board pulses; green LED on Event board is solid green. 
· FeId values are logged to black RunControlMain window and increment up to 11.
gj. Runtime:  4 minutes.

gk. After completion of test:
· Black RunControlMain status window reads:  calf_trig_p04 terminating.
· Run Control Main input window State reads:  STOPPED.  

gl. Verify:

· In the Reports folder, locate and click on the most recent report. 

·  In the Summary Page section, check for a status Passed message.

gm. Record pass/fail status in logbook.

77. CALF_TRG_P05:  Determine optimal FLE and FHE DAC settings with charge injection. 

gn. Write test step name and start time in logbook.

go. In Run Control Main input window, click Select Application, highlight calf_trg_p05.py, click Open.
gp. Press Run  (.
gq. Select EM.xml, click OPEN.
· QT Collection Parameters window opens:
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Figure 17:  Qt Collection Parameters window for calf_trg_p05
gr. Enter notes about the test configuration in the Comment block, if they are not already included in the calParams.cfg file.

gs. Do not change any other settings.

gt. Click OK.

gu. Wait while command state snapshot is generated.
gv. Run checks:
· Occasional pulses on green LEDs on Command and Event board.
· Events are logged to black RunControlMain status window.

gw. Runtime:  <15 minutes.

gx. After completion of test:
· Black RunControlMain status window reads:  calf_trig_p05 terminating.
· Run Control Main window State reads:  STOPPED.

gy. Verify: 

· In the Reports folder, locate and click on the most recent report. 

·  In the Summary Page section, check for status Passed/Failed. 

gz. Record pass/fail status in logbook.

78. CALF_SUPP_P01:  Calibrate LAC DAC settings with charge injection.

ha. Write test step name and start time in logbook.

hb. In Run Control Main input window, click Select Application, highlight calf_supp_p01.py, click Open.
hc. Press  Run  (.

hd. Select EM.xml, click OPEN.
he. Wait while command state snapshot is generated.
hf. Run checks:
· Green LEDs on Command and Event board are on continuously.  
· Lacdac settings are logged to black RunControlMain status window and increment up to 127.
hg. Runtime:  8 minutes.

hh. After completion of test:
· Black RunControlMain status window reads:  cInfo: root: rc transitions_evt Handler:  calif_supp_p01 termination   here _stoprun after.
· Run Control Main input window State reads: STOPPED.
hi. Verify: 

· In the Reports folder, locate and click on the most recent report. 

·  In the Summary Page section, check for status Passed/Failed. 

· In the Associated Files section, double-click on the plot file to verify data has been written to the file.  It is not necessary to examine the plots; however, the pedestal-subtracted plots should show a saw tooth pattern of the two linear ramps.

hj. Record pass/fail status in logbook.

79. CALF_SUPP_P02:  Determine optimal LAC DAC settings. 

hk. Write test step name and start time in logbook.

hl. In Run Control Main input window, click Select Application, highlight calf_supp_p02.py, click Open.
hm. Press Run  (.
hn. Select EM.xml, click OPEN.
ho. Wait while command state snapshot is generated.

hp. Run checks:

· Green LED on Command board pulses and green LED on Event board are on continuously.
· Lacdac settings are logged to black RunControlMain status window and increment up to 50.
hq. Runtime:  6 minutes.

hr. After completion of test:
· Black RunControlMain status window message reads:  cInfo: root: rc transitions_evt Handler:  calif_supp_p02 termination   here _stoprun after.

· Run Control Main input window State reads:  STOPPED
hs. Verify:

· In the Reports folder, locate and click on the most recent report. 

·  In the Summary Page section, check for status Passed/failed.  The Corresponding Energy Thresholds (MeV) should be less than 5 MeV.

ht. Record pass/fail status in logbook.

80. calU_init:  Redefine lac2dac table.

hu. Write test step name and start time in logbook.

hv. In Run Control Main input window, click Select Application, highlight calu_init.py, click Open.
hw. Press  Run   .
hx. Select EM.xml, click Open.
hy. Click on LAC Setting File browse button and select LAC Setting File created in calf_supp_p02 just run unless procedure indicates otherwise.
hz. Select Full test mode.
Select Power On.
ia. Click OK.  
ib. Wait while command state snapshot is generated.
ic. Wait 20 seconds for HV bias to settle.
id. After completion of test :
· Black RunControlMain status window reads: calt_init_terminating __stoprun after evthandler terminate.

· Run Control Main input window State reads STOPPED.
ie. Record confirmation of test completion in logbook.

81. CALF_RNG_P01:  Calibrate ULD DAC settings with charge injection. 

if. Write test step name and start time in logbook.

ig. In Run Control Main input window, click Select Application, highlight calf_rng_p01.py, click Open.
ih. Press Run  (.
ii. Select EM.xml, click OK.
ij. Wait while command state snapshot is generated.

ik. Run checks:
· Green LEDs on command and event board in VME crate are on continuously.

· Ulddac settings are logged to black RunControlMain status window and increment up to HEX1: 127.

il. After completion of test:
· Black RunControlMain status window message reads:  cInfo: root: rc transitions_evt Handler:  calif_rng_p01 termination   here _stoprun after.

· Run Control Main input window State reads:  STOPPED.
im. Runtime:  8 minutes.

in. Verify:

· In the Reports folder, locate and click on the most recent report. 

·  In the Summary Page section, check for status Passed message.

io. Record pass/fail status in logbook.

4.1.2 Post Testing Status

After the Comprehensive Functional Testing is complete, write an entry in the logbook that reflects the following:

82. completion of Comprehensive Functional Testing and a list of steps failed or had problems.

83. the state of the Calorimeter upon completion:

· TEM and AFEE boards powered up?

· VxWorks running?

· RunControlMain GUI running?

· Environmental monitors logging?

4.2 Limited Functional Testing of AFEE and TEM Electronics

Limited Electrical Functional Testing shall provide verification of selected elements of the electrical function of the AFEE and TEM electronics.  The LFT shall be comprised of the following test procedures:

84. CALU_INIT:  initialize calorimeter.

85. CALF_EXR_P01:  exercise registers.

86. CALU_INIT:  reinitialize calorimeter.

87. CALU_COLLECT_MUONS:  muon checkout; acquire muon data and screen for bond failures.

88. CALU_PEDESTALS_CI:  compute pedestals.

89. CALF_SHP_P01:  calibrate slow shaper and determine optimal charge-injection Tack time delay under Timed Readout.

90. CALF_GAIN_P01:  calibrate electronic gains with charge injection.

91. CALU_COLLECT_CI_SINGLEX16:  charge injection collection on one channel on each of 16 rows.

4.2.1 PreTest Preparation

92. Verify the PC clock against the standard clock.

93. Verify/Define Test Configuration.

Several essential CAL configuration parameters are set within the file c:\LAT\CAL\Configurations\calParams.cfg.  These parameters must be defined before starting the functional tests to ensure that the test reports contain accurate text header information.  These parameters are loaded each time calu_init is executed.   Edit the calParams.cfg file to define the following parameters.

Under the "[misc]" heading, define the "activity", "site", and "orientation" items.  Activity is the reason, purpose, or context in which the test is undertaken.  Site is the facility, building, and room (if applicable) where the test is performed.  Orientation is the attitude of the Calorimeter with respect to the local zenith.  Examples are listed below. 

activity = EM pre-delivery checkout

site = NRL Building 209 Room 330A

orientation = CAL +z towards zenith

Under the [test] heading, verify that the analog and digital voltages are set to their nominal value.  These should not be changed from their nominal values unless execution of the test requires otherwise. 

· dac_cal_digital_3_3 = 2048

· dac_tem_voltage = 2048

· dac_cal_analog_3_3 = 2048

The other configuration parameters need not be edited specifically for functional tests, except when this procedure is superceded.

94. Record entry in lab book that includes date, start time, name, and type of functional testing to be done.

95. Ensure no other grounds are connected to the tower except for the one through the PDU cable.

96. If calorimeter is not powered, power up using procedure outlined in Section 3, Power Up Procedures.

97. If the VxWorks (GITOT) window has errors logged:

· exit the RunControlMain by clicking on x in upper right-hand corner of black RunControlMain status window, 

· reboot VxWorks by hitting Control X in VME HyperTerminal window, type  <startuptemevt at the -> prompt, 

· restart Run Control Main input window by double-clicking on Run Control Main icon  (upper right-hand corner of desktop),

· enter name in User block of Run Control Main input window,

· click on Start Environmental Monitoring button in Run Control Main input window. 

· Slide Update Rate button to extreme left (lowest update rate).

· Select Channel 1 (power page); check all MONITOR buttons.

· Select Channel 2 (temperature page); check MONITOR buttons (and PLOT buttons if desired) for all AFEEs. 

98. Verify that the Environmental Quantity Monitor is running.  If not, refer to step 6 above (PreTest Preparations) and restart using instructions outlined in the last bulleted item.

4.2.2 Limited Functional Test Procedure

99. calU_init:  initialize calorimeter.

ip. Write test step name and start time in logbook.

iq. In Run Control Main input window, click Select Application, highlight calu_init.py, click Open.

ir. Press Run   .
is. Select EM.xml, click Open.
Click on Pedestals File browse button and select most recent Pedestal File unless procedure indicates otherwise.
it. Click on LAC Setting File browse button and select most recent LAC Setting File unless procedure indicates otherwise.
iu. Click on FLE DAC Setting File browse button and select most recent FLE DAC Setting File unless procedure indicates otherwise.
iv. Click on FHE DAC Setting File browse button and select most recent FHE DAC Setting File unless procedure indicates otherwise.
iw. Click on ULD DAC Setting File browse button and select most recent ULD DAC Setting File unless procedure indicates otherwise.
ix. Click on Trigger Setting File browse button and select most recent Trigger Setting File unless procedure indicates otherwise.
iy. Click on ADC to Energy Conversion File browse button and select most recent ADC to Energy Conversion File unless procedure indicates otherwise.
iz. Click on LAC Setting File to ADC Conversion File browse button and select most recent LAC Setting File to ADC Conversion File unless procedure indicates otherwise.
ja. Select Full test mode.
jb. Select Power On.
jc. Click OK.  
jd. Wait while command state snapshot is generated.
je. Wait 20 seconds for HV bias to settle.
jf. After completion of test:
· Black RunControlMain status window reads:  calt_init_terminating __stoprun after evthandler terminate.

· Run Control Main input window State will say STOPPED.
jg. Record confirmation of test completion in logbook.

100. CALF_EXR_P01:  Exercise registers.

jh. Write test step name and start time in logbook.

ji. In Run Control Main input window, click Select Application, highlight calf_exr_p01.py, click Open.
jj. Press  Run  .
jk. Select EM.xml, click Open.
jl. Run checks:

· Green LED on Command board in VME create should be on constantly.
· Black RunControlMain status window reads:  INFO:root:collection beginning.
No other messages appear in black RunControlMain status window during collection.
jm. Run Time:  A single iteration is completed in 9 minutes, and only one iteration is required.

jn. After completion of one iteration:
· Black RunControlMain status window message reads:   Iteration 0001 completed, status: passed, command count: 551129.

jo. Hit STOP in Run Control Main input window.

jp. Wait for Run Control Main input window State to read STOPPED.
jq. After completion of STOP command, black RunControlMain status window message will read:  __stoprun after evthandler terminate.

jr. No verification to be done

js. Record confirmation of test completion in logbook.

101. calU_init:  reinitialize calorimeter.

jt. Write test step name and start time in logbook.

ju. In Run Control Main input window, click Select Application, highlight calu_init.py, click Open.

Press  Run   .
jv. Select EM.xml, click Open.
jw. Select Full test mode.
jx. Select Power On.  It is not necessary to modify the configuration files at this point.

jy. Click OK.  
jz. Wait while command state snapshot is generated.
ka. Wait 20 seconds for HV bias to settle.
After completion of test :
· Black RunControlMain status window reads:  calt_init_terminating __stoprun after evthandler terminate.

· Run Control Main input window State will say STOPPED.
kb. Record confirmation of test completion in logbook.

102. CALU_COLLECT_MUONS:  Run muon checkout for optical bond failures.

kc. Write test step name and start time in logbook.

kd. In Run Control Main input window, click Select Application, highlight calu_collect_muons, click Open.

ke. Press Run   (.
kf. Select EM.xml, click OPEN.
· QT Collection Parameters window opens:
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Figure 18:  Qt Collection Parameters window for muons

kg. Settings for QT Collections Paramaters window:

· Tack delay:

Cesium Iodide

· Gains:


LE=5,  HE=0

· Data Suppression: 
leave blank

· 4 Range Readout:

checked

· Auto Range:

leave blank

kh. Enter notes about the test configuration in the Comment block, if they are not already included in the calParams.cfg file.

ki. Unless otherwise instructed, do not change any other parameters.

kj. By eye, average the LE event rate, and enter the average in the logbook.

kk. Click OK.
kl. Wait while command state snapshot is generated.

km. Python window appears:
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Figure 19:  python window for calu_collect_muons
kn. In the python window /ScatterPlot pulldown, select:  scatter plot options. 

· QtScatterPlot Display Options window opens:
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Figure 20:  QtScatterPlot Display Options window for calu_collect_muons
ko. Settings for QTScatterPlot Display Options:

· Coord Select:
X

· Type select:
LEX8

· X component:
X Min 0, X Max 1000

· Y Component:
Y Min 0, Y Max 1000

kp. Click OK.
· The Scatter plot display window opens, see Figure 11, Scatter Plot Display window for calu_collect_muons
NOTE:  Once the Scatter Plot Display window opens, it cannot be resized, and the range of each plot cannot be changed.  To view the other columns not shown, use the display window scroll bar to move left and right.

kq. In the python window/ScatterPlot pulldown, select:  active.  Events will start logging to the screen.
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Figure 21:  Scatter Plot Display window for calu_collect_muons
kr. Collect for 240 seconds.  Use the elapsed time (sec) indicator in the scatter plot display window.
ks. Run checks:
· Green LED on Event board in VME crate flashes.
· Scatter plot window continuously logs events.
kt. In the python window/ScatterPlot pulldown, deselect active to stop updating the Scatter Plot Display window, select Draw Ratio Line, and reselect Active to display the fiducial blue calibration line and resume accumulating muons in the scatter plots.
ku. Inspect scatter plots for changes in slope of wedge with respect to the fiducial blue line, which indicates the relative gains of the two ends of each CDE from the preship verification.  If the blue line is outside the wedge, a change in optical gain has occurred.  Note this change in the test logbook.  Also look for changes in the pedestal cluster by comparing the starting point of the wedge on the screen to the reference plots in section 7.1, Muon collection scatter plots.   Note any changes more than 200 bins in the test logbook.

kv. To view the scatter plots for X LEX8, Y LEX8, X HEX8, and Y HEX8, change Coord Select and Type Select values in QtScatterPlot Display Options window and click OK.
kw. Document unusually noisy channels or other obvious anomalies in the logbook.
kx. Hit STOP in Run Control Main input window.

ky. After completion of test:
· Black RunControlMain status window message reads:  calu_collect_muon terminating.
· Run Control Main input window State will say STOPPED.
kz. Delete all windows related to the muon collection.
CAUTION:  do NOT delete black RunControlMain status, window, Run Control Main input window, or Environmental Quantity window.

la. Record confirmation of test completion in logbook.

103. CALU_PEDESTALS_CI:  Compute pedestals.

lb. Write test step name and start time in logbook.

lc. In Run Control Main input window, click Select Application, highlight calu_pedestals_ci.py, click Open.

ld. Press Run  (.
le. Select EM.xml, click OPEN.
lf. Wait while command state snapshot is generated.
lg. Run checks:

· Green LED on event board in VME crate is green for ~ five seconds, then goes blank.
· After a slight pause, the intermediate results appear in the black status RunControlMain window.
· Process repeats.
lh. After completion of test:
· Black RunControlMain status window reads:  calu_pedestal terminating - stop_run.
· Run Control Main input window State reads STOPPED.
li. Runtime:  12 minutes.

lj. Verify:

· In the Reports folder, locate and click on the most recent report. 

· In the Summary Page section, check for passed message.

· In the Associated Files section, double-click on plot file to verify data has been written to the file.  It is not necessary to examine the plots; however, the plots should show green curves that fit red data.

lk. Document problems  (e.g. even/odd, obvious bad fits) in logbook.

ll. Record pass/fail status in logbook.

104. CALF_SHP_P01:  Calibrate slow shaper and determine optimal charge-injection Tack time delay under Timed Readout.

lm. Write test step name and start time in logbook.

ln. In Run Control Main input window, click Select Application, highlight calf_shp_p01.py, click Open.
lo. Press Run  (.
lp. Select EM.xml, click OPEN.  
· QT Collection Parameters window opens: 
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Figure 22:  QT Collection Parameters for calf_shp_p01

lq. Enter notes about the test configuration in the Comment block, if they are not already included in the calParams.cfg file.

lr. Unless otherwise instructed, do not change any settings.

ls. Click OK.

lt. Wait while command state snapshot is generated. 

lu. Run checks:

· Green LEDs on Command and Event boards in VME crate pulse.

· Tack delays are logged to black RunControlMain status window and increment up to 256.

lv. Runtime:  5 minutes.

lw. After completion of test:
· Black RunControlMain status window reads:  Event Handler terminating.  Event handler alive message is an indication of a failure.

· Run Control Main  input window State reads STOPPED.

lx. Verify:

· In the Reports folder, locate and click on the most recent report. 

·  In the Summary Page section, a status failed is expected.  If the optimal Tack delay is between 80-100 clock tics, this test has passed.

In the Associated Files section, double-click on plot file to verify data has been written to file.  It is not necessary to examine the plots; however, the plots should show smooth curves that peak near 4-5 sec and cut off near 8 sec. 

ly. Record optimal Tack delay and pass/fail status in logbook.  A failed status is expected.

105. CALF_GAIN_P01:  Calibrate electronic gains with charge injection. 

lz. Write test step name and start time in logbook.

In Run Control Main input window, click Select Application, highlight calf_gain_p01.py, click Open..

ma. Press Run  (.
mb. Select EM.xml, click OPEN.

mc. Wait while pedestal table is read in.
md. Run checks:

· Green LEDs on Command and Event board pulse every five seconds.
me. Runtime:  1 minute.

mf. After completion of test:
· Black RunControlMain status window reads:  calf_gain_p01 terminating.
·  Run Control Main  input window State reads STOPPED. 

mg. Verify:

· In the Reports folder, locate and click on the most recent report. 

· In the Summary Page section, a status failed is expected.
mh. Record pass/fail status in logbook.  (A failed status is expected.) 

106. CALU_COLLECT_CI_SINGLEX16:  Charge injection collection on one channel on each of 16 rows.

mi. Write test step name and start time in logbook.

mj. In Run Control Main input window, click Select Application, highlight calu_collect_ci_singlex16.py, click Open.
mk. Press Run  (.
ml. Select EM.xml, click OPEN.
· QT Collection Parameters window opens:
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Figure 23:  QT Collection Parameters for calu_collect_ci_singlex16
mm. Enter notes about the test configuration in the Comment block, if they are not already included in the calParams.cfg file.

mn. Unless otherwise instructed, do not change any settings.

mo. Click OK.

mp. Wait while command state snapshot is generated.

mq. Run checks:
· Green LEDs on Command and Event board pulse.
· Processed steps are logged to black RunControlMain status window and increment up to fe:11.
mr. Runtime:  6 minutes.
ms. After completion of test:
· Black RunControlMain status window message reads: calu_collect_ci_singlex16 terminating.
· Run Control Main input window State reads STOPPED.

mt. No verification to be done.  This routine merely collects data.

mu. Record confirmation of test completion in logbook.

4.2.3 Post Test Calorimeter Status

After the Limited Functional Testing is complete, complete an entry in the logbook that reflects the following:

107. completion of Limited Functional Testing and list of steps that failed or had problems.

108. the state of the Calorimeter upon completion:

· TEM and AFEE boards powered up?

· VxWorks running?

· RunControlMain GUI running?

· Environmental monitors logging?

4.3 Muon Performance Testing

Muon performance testing shall provide a reference of changes in the AFEE and TEM electronics during environmental fluctuations.  The following is a step-by-step guide to performing a muon checkout.

4.3.1 Pre Test Preparation

109. Verify the PC clock against the standard clock.

110. Verify/Define Test Configuration.

Several essential CAL configuration parameters are set within the file c:\LAT\CAL\Configurations\calParams.cfg.  These parameters must be defined before starting the functional tests to ensure that the test reports contain accurate text header information.  These parameters are loaded each time calu_init is executed.   Edit the calParams.cfg file to define the following parameters.

Under the "[misc]" heading, define the "activity", "site", and "orientation" items.  Activity is the reason, purpose, or context in which the test is undertaken.  Site is the facility, building, and room (if applicable) where the test is performed.  Orientation is the attitude of the Calorimeter with respect to the local zenith.  Examples are listed below. 

activity = EM pre-delivery checkout

site = NRL Building 209 Room 330A

orientation = CAL +z towards zenith

Under the [test] heading, verify that the analog and digital voltages are set to their nominal value.  These should not be changed from their nominal values unless execution of the test requires otherwise. 

· dac_cal_digital_3_3 = 2048

· dac_tem_voltage = 2048

· dac_cal_analog_3_3 = 2048

The other configuration parameters need not be edited specifically for functional tests, except when this procedure is superceded.

111. Record entry in lab book that includes date, start time, name, and type of functional testing to be done.

112. Ensure no other grounds are connected to the tower except for the one through the PDU cable.

113. If calorimeter is not powered, power up using procedure outlined in Section 3, Power Up Procedures.

114. If the VxWorks (GITOT) window has errors logged:

· exit the RunControlMain by clicking on x in upper right-hand corner of black RunControlMain status window, 

· reboot VxWorks by hitting Control X in VME HyperTerminal window, type  <startuptemevt at the -> prompt, 

· restart Run Control Main input window by double-clicking on Run Control Main icon  (upper right-hand corner of desktop),

· enter name in User block of Run Control Main input window,

· click on Start Environmental Monitoring button in Run Control Main input window. 

· Slide Update Rate button to extreme left (lowest update rate).

· Select Channel 1 (power page); check all MONITOR buttons.

· Select Channel 2 (temperature page); check MONITOR buttons (and PLOT buttons if desired) for all AFEEs. 

115. Verify that the Environmental Quantity Monitor is running.  If not, refer to step 6 above (PreTest Preparations) and restart using instructions outlined in the last bulleted item.

4.3.2 Muon Performance Testing Procedure

116. CALU_COLLECT_MUONS:  Run muon checkout.

mv. Write test step name and start time in logbook.

mw. In Run Control Main input window, click Select Application, highlight calu_collect_muons, click Open.
mx. Press Run  (.
my. Select EM.xml, click OPEN.
· QT Collection Parameters window opens, Figure 24. 
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Figure 24: QT Collection Parameters for muon collection

mz. Settings for QT Collection Parameters window:

· Tack delay:

Cesium Iodide

· Gains:


LE=5,  HE=0

· Data Suppression: 
leave blank

· 4 Range Readout:

checked

· Auto Range:

leave blank

na. Enter notes about the test configuration in the Comment block, if they are not already included in the calParams.cfg file.

nb. Unless otherwise instructed, do not change any other parameters.

nc. Log average LE event rate.

nd. Click OK.
ne. Wait while command state snapshot is generated.
nf. Python window appears.
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Figure 25:  python window

ng. In the python window/Histogram pull down, select Histogram options.

· QtHistogram Display Options window appears.
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Figure 26:  QtHistogram Display Options window

nh. Settings for QtHistogram Display Options window:

LE/HE:

  LEX8

Face:

  Negative

Y Display Range:
  Logarithmic

  Y min = 0.1

  Y max = 10000

X Display Range:
  X min = 0

  X max =1200

ni. Unless otherwise instructed, do not change any other parameters.

nj. Click OK.

nk. In the python window/Histogram pull down, select show.
· This pops up the histogram window display.
nl. In Histogram pull down, select active.
· This starts logging data to the histogram window display.  The header of this window contains the instant rate meter.
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Figure 27:  Muon collection window
nm. Run checks:
· Green LEDs on command and event board in VME crate are on continuously.

· Event count in histogram window will update continuously.

· Instant rate in histogram window will record something other than zero.

nn. To stop muon run, click STOP button in the Run Control Main input window.

no. After completion of test:
· Black RunControlMain status window reads:  root: rc transitions_evt Handler:  calt collect muons terminating here _stoprun after evthandler terminate.

· Run Control Main input window State reads:  STOPPED
np. Delete all windows related to muon collection.

CAUTION:  do NOT delete black RunControlMain status window, RunControlMain input window, or Environmental Quantity window.

5 Power Down Procedures

117. Exit black RunControlMain status window by clicking on X in upper righthand corner.

118. Exit GITOT HyperTerminal window by clicking on Files, Exit.  Click on yes in window that pops up to verify you want to disconnect.

119. Turn off power on BK Precision power supply and VME crate.

6 Recovery Procedures

6.1 Muon Collection Crash

If muon collection crashes (green LEDs on command and event boards in VME crate aren’t on; event count in histogram window doesn’t update; plots in histogram window don’t update), restart by following these steps:

120. Click STOP button in the Run Control Main input window

· Black RunControlMain status window message reads:  cInfo: root: rc transitions_evt Handler:  calt collect muons termination   here _stoprun after.
· Run Control Main input window State reads:  STOPPED
121. Delete all windows related to muon collection.

CAUTION:  do NOT delete  black RunControlMain status, window, Run Control Main input window, or Environmental Quantity window.

122. Exit black RunControlMain status window by clicking on X in upper righthand corner.

123. Reboot VxWorks; 

· refer to  Section 3.4, VxWorks Boot Procedure, step number 3.

124. Restart RunControlMain; refer to Section 3.5, CAL AFEE Board Power Up Procedure, steps 1 through 11.

125. Restart muon collection, refer to 4.3.2, Muon Performance Testing Procedure.

7 Appendix

7.1 Muon collection scatter plots
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