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	STR Number 21.a

	Part 1 – Test Definition Section

	Test Title: ACD Treq arrival time measurement
	Test Requestor:  Su Dong, Martin Kocian and Eric Grove

	Test Purpose and Justification:

This test is aimed at establishing the trigger time alignment for ACD ROI triggers and examining the ACD trigger timing resolution. The ACD trigger time-in is essential for the usage of the ACD as a cosmic veto and as a muon telescope trigger.      

A portion of this test may be performed prior to integration of the ACD with the LAT.  See Description.

	Test Description:

Either before or after integration of the ACD with the LAT, perform the following test.  Because the results of this test should be equivalent whether it is performed before or after integration, the choice of execution time should be made based on other schedule constraints.
1. Run trigger time-in procedure for a small subset of the ACD tiles, following a procedure similar to that used for the towers, using the muon telescope trigger as a reference and observe the GEM ROI signal arrival time.  This is to check the Treq time for a few tiles, and use the good timing precision of the muon telescope to measure or constrain the ACD trigger timing resolution. 
With the ACD installed on the LAT and connected to the GASU, perform the following test:

2. Use TKR trigger as a reference to measure the mean GEM arrival time for delayed ACD ROI triggers and characterize the time alignment for each tile, from cosmic muons. Although there may not be enough statistics for some tiles with just 8 towers, it should still allow measurements for a large number of tiles.     

	GSE Configuration: 

Current configuration with the addition of the BPU and with LATTE 4.x installed. 

	LAT Configuration:

Eight Towers in the Grid, EM GASU, EM PDU, and ACD installed with flight cables.  

	Expected Results/Acceptance Criteria:

1) GEM ACD ROI trigger time resolution for a few tiles.

2) GEM ACD ROI trigger time alignment for a large fraction of the tiles.

	Expected Duration:

 1 hr of data acquisition for muon telescope test.  1 hr of data acquisition for TKR-triggered test.

	Expected Analysis Duration:

Results will be available online.

	Test Procedure:

For concreteness, this procedure is written assuming that the muon telescope test is performed after the ACD has been integrated with the LAT.

1) Place muon telescope vertically over a cross point where the corners of 4 top ACD face tiles meet, to simultaneously record data for these 4 tiles in coincidence with muon telescope. 
2) Power on GASU and ACD, and the towers.
3) Follow the current trigger Time-In script, enable only the undelayed muon telescope trigger to open the GEM window to measure ROI arrival time with only the 4 tiles under the muon telescope enabled.  Examine the mean Treq time and time resolution for each tile. 

4) All tile Treq alignment:  Enable only the undelayed TKR trigger to open the GEM window to measure (with a fixed delay if necessary) GEM ROI arrival times with all ACD tiles enabled and grouped into ROIs.  Use GEM veto tile list to determine the tile to which this timing measurement corresponds.  For tiles with statistics above a defined minimum, report the mean Treq alignment result. 

5) If SVAC runs are taken with the LAT tilted toward the horizontal, repeat test 4) to obtain more statistics for the ribbon tiles.                 

	Test Scripts:

To be named  (Being developed by Martin Kocian, moderate extension of existing triggerTimeInNew.py )




	Part 2 – Impact Assessment Section

	Procedure development:

 

	Script development and checkout:

Martin Kocian



	Impact to schedule:

 

	Risk Assessment:



	Required Resources:

.  

	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
	Steve Ritz or Eduardo do Couto e Silva
	
	

	ACD
	Dave Thompson
	
	

	CAL
	Eric Grove
	
	

	DAQ
	Mike Huffer
	
	

	TKR
	Hiro Tajima
	
	

	Trigger
	Su Dong
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