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	STR Number ??

	Part 1 – Test Definition Section

	Test Title: CAL re-Trigger Threshold Scans and TKR trigger tests 
	Test Requestor: Su Dong

	Test Purpose and Justification:

This STR proposal has four separate parts: 
    1)  CAL retriggering threshold scan  
    2)  TKR trigger stretchOR efficiency test
    3)  TKR diagnostic data latency test    
    4)  TKR trigger jitter for short inclined tracks

The   justifications for the various tests:

1. CAL retriggering threshold scan:  The CAL retriggering at low thresholds could potentially limit the usable range of the CAL HE trigger at the lower energy range. This test is aimed at a scan of  CAL LE and HE thresholds to map out the safe operation ranges for the CAL thresholds for avoiding the retriggering. In addition, a brief test of the sensitivity of the retriggering to CAL frontend electronics gain settings will hopefully help further isolating the source of the retriggering.  

2. TKR trigger stretchOR efficiency test:  The STR8 StretchOR/Oneshot test has established a coarse dependence of TKR trigger efficiency on the StretchOR value. To refine the knowledge of the dependence of efficiency on the StretchOR value, a more precise determination is required. A proposed test will give x8 statistics compared to STR8.  
3. TKR diagnostic data latency test :  Among the recent discussions of TKR diagnostic data latching, one test which will help directly verify the effective latency of the TEM diagnostic data on the flight hardware is to run TKR trigger on a subset of TKR layers with minimal GEM window and TKR stretch to verify the latching of TKR trigger due to these layers. 

4. TKR trigger jitter for short inclined tracks: We are currently planning to use the TKR trigger as a timing reference to time in the ACD. For both this purpose and a better understanding the TKR trigger jitter, it is important to obtain a well controlled data sample of short inclined tracks to measure the TKR trigger timing for them. 


	Test Description:

These tests are proposed to be performed on the 6 towers in the grid and hopefully fit in the time available before the forthcoming 8 tower tests. The LAT is expected to be facing vertically up for the tests 1-3, and muon telescope place vertically above one of the middle towers among the 6 (say tower at bay 5). For test 4, the LAT should be rotated by 45 degrees around X axis, while the muon telescope is placed vertically over the center of gravity for the tower at grid point 5. The  procedures for these tests:

1. CAL retriggering threshold scan:   Based on  the trigger efficiency test script for cosmic muon data taking, with EXT, TKR, CAL LE and HE enabled in addition. The CAL thresholds will be scanned from just above the noise floor to the flight settings and observe the dependence of the level of CAL retriggering on the thresholds. Different CAL frontend gain settings will also be tested at a few selected threshold settings to help underestanding the crosstalk location.  Estimated time: 4 hours.       

2. TKR trigger stretchOR efficiency test:  Based on the trigger efficiency test script, but only enable exactly 3 XY-pairs of layers at the bottom of each tower for a single TKR 3-in-a-row trigger combination per tower. Enable EXT, CAL LE and  TKR triggers for cosmic muon data taking for 60min, which will give 60min*6 towers compared to previous STR8 test of 15min*3 combos. The datataking will be done for 6 StretchOr settings: 0, 10,12,14,16,31   Total time: 6 hours.      

3. TKR diagnostic data latency test :   Based on the trigger efficiency test script, but only enable exactly 3 XY-pairs of layers at the bottom of  each tower for a single TKR 3-in-a-row trigger combination per tower. GEM window will be set to=1 and TKR stretchOR=1 (actually means=2).  Take cosmic muon data with TEM diagnostic data enabled and only the single tower TKR trigger. Scan diagnostic data latching ‘shape’ (means delay) values with ~5min data per point, then run ~30min on the best point for high statistics test. Total time 1 hour.           
4. TKR trigger jitter for short inclined tracks:  Based on the trigger efficiency test script, but again only enable TKR trigger for a subset of XY-pairs of layers at the bottom of each tower. With the LAT inclined at 45 degrees and muon telescope over the middle tower at bay 5, take cosmic muon data with EXT, TKR and CAL LE triggers. Two runs of 30min each: first with only bottom 3 XY pairs enabled for TKR trigger, and second with bottom 5 XY pairs enabled. Total time: 1 hour.  
 

	GSE Configuration: 

GASU based teststand and the muon telescope at building 33. Muon telescope is placed vertically over tower at bay 5 for test 1-3 and vertically over the center of gravity for the bay 5 tower in the inclined LAT.  


	LAT Configuration:

All 6 towers in the LAT are required. The test is to be run with LAT facing vertically up for test 1-3 and LAT rotated around the X axis by 45 degrees for test 4. 


	Expected Results/Acceptance Criteria:

 Expected results: 1) CAL trigger threshold  for retriggerd on/off. 2) Refined knowledge of TKR trigger efficiency dependence on StretchOR.  3) TKR diagnostic data latching  latency  4) TKR trigger jitter for short inclined tracks. 


	Expected Duration:

 Approximately 12 hours.  


	Expected Analysis Duration:

Some crude results will be available online. Offline results mostly 1 week after test completion.


	Test Procedure:

Similar procedure to official trigger efficiency tests, with some adjustments of  CAL trigger thresholds,  TKR trigger layer enable settings and diagnostic data latching parameters online, by Martin Kocian.   


	Test Script:

Test script is the official trigger script: TRG/Scripts/triggerdata.py 



	Part 2 – Impact Assessment Section

	Procedure development:

The procedure is the similar to existing trigger tests for test, only a few configuration parameters need to be altered for each test.   
 

	Script development and checkout:

Test scripts are the standard trigger test scripts already in place.


	Impact to schedule:

The total testing time is ~1 shift. The order of the tests could be switched to fit in shift schedule.  
 

	Risk Assessment:

Procedure does not have additional risks beyond the standard trigger tests.  


	Required Resources:

GASU based teststand, muon telescope and the 6 towers in the grid at building 33. Muon telescope is needed for all tests. Needs Martin Kocian to be present for parameter changes. Needs presence of an operator for equipment power on/off at start and end of the test.  


	Other Affected Parties:



	Part 3: Signature Approval:

	Required Authorizations
	Printed Name
	Signature
	Date

	Quality
	Joe Cullinan
	
	

	I&T
	Elliott Bloom
	
	

	Program Office
	Lowell Klaisner or Dick Horn
	
	

	Systems Engineering
	Pat Hascall
	
	

	Affected S/S managers
	N/A
	
	

	Instrument Scientist
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	DAQ
	Mike Huffer
	
	

	Other
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	Other
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