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Outline

• Detector configuration for spring run

• Calibration

• first look at spring data

• CW bases

• overall health

• control and monitoring

• Summer action items for the FCAL group
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FCAL Detector Configuration

• Maintain gain at setting of 
600 units that was used in 
the fall (still dead reckoned)

• 0.27 MeV/FADC integral 
unit

• Raise trigger threshold to 
165 to reduce triggers on 
switching noise

• DAQ threshold at 108 or 
about 16 MeV/block

• about double what it was 
for the fall run
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(from Mark Dalton in the Fall)

pedestal DAQ treshold Trigger treshold
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Calibration Strategy

• No complete calibration available 
for fall run

• Best strategy so far:

• use constant to smooth 
detector response to LED 
monitoring system

• iterate from there to minimize 
π0 mass resolution

• Use those constants in DB for 
spring run to modify same dead-
reckoned HV settings
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First Fall/Spring Comparison
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Fall 2014
2-track skim
run > 1770

≈ 36,000 π0

Spring 2015
all events

all field ON runs

≈ 18,000 π0
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Energy Dependence
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Eγ cut [GeV] Mass [MeV] Width [MeV] Yield [103]

0.5 111 13.4 96

1.0 117 12.5 18

1.5 123 11.1 2
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Preliminary Conclusions

• Fall calibration provides similar results for spring data

• statistically independent check

• gain stability

• For comparable cuts, spring data appear cleaner

• Yield of π0’s:

• same order of magnitude:  1/2 of fall for similar cuts

• likely peaked at lower energies where backgrounds are larger

• Much more analysis and calibration work to do
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CW Base Health and Control
• Most alarming concern is bases that develop a high-current condition

• consistent with short developing on the HV generating board

• suspect:  conducting grime underneath of components and conformal 
coating

• examination/test/repair ongoing at IU by Paul Smith

• need database to log repairs

• need to monitor failure rate:  are we getting rid of the bad bases now?

• Variety of other issues — suspect some issues with control but also some an 
artifact of EPICS

• HV randomly turning off

• pulser randomly turning on

• “jam bits” (diagnostic, tool for unregulated HV) randomly set

• some bases with anomalous temperatures

• Some improvements made by Hovanes and Manuel to control framework
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(A slide from the last meeting)
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CW Base Health
• O(40) bases with high current

• some still have satisfactory HV performance

• Replaced 21 bases last week, most with 
fluctuating HV
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2 CURRENT ISSUESWHERE CURRENT READS GREATER THAN 14.5 MILLIAMPS7

Cathode
1st Dynode
HV drops

Time

Temperature
Rises

Current
Hits
Limit

2 CURRENT ISSUESWHERE CURRENT READS GREATER THAN 14.5 MILLIAMPS4

2 Current issues where current reads greater than

14.5 milliAmps

The bases in this section are ranked by the number of times the current is greater
than 14.5 mA and all show some serious issues with the current. Normally the current
will get locked at values around 15mA and cause detrimental e↵ects to the hv. In some
cases the HV is never set properly and in others it is highly unstable.
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Fall and Spring High Current Comparison
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Fall 2014 Spring 2015

Most high current bases still function properly.
Not an accelerating problem?
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Typical (?) High Current Failure
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Solder “antennae” under 2 kV capacitor 
encourage conduction — a repairable failure.
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CW Base Repair/Spare Pool

• Current status of FCAL

• 20 channels with unstable HV (not necessarily high current)

• 6 channels with communication problems

• Repairs

• 68 bases considered failed during the fall run

• those plus 60 others (uncertain status) returned to IU for testing

• some tested OK; about 30 repaired by Paul and tested

• 49 sent back to Jefferson Lab

• Spare pool:  121 total

• 25 in counting house; 47 in EEL for base testing; 49 in box from 
IU on Adesh’s desk
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Base Tracking 
with JInventory

• Track individual components in detector at 
JLab and at IU

• Log failures and repairs

• Remotely accessible via web

• Minimal assembly/testing QA data 
imported:  DB for future maintenance

• Thanks to Serguei Pozdniakov for help
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JInvetory  
Web Interface

• perform DB consistency/integrity checks

• search for duplicates

• missing data

• incomplete records

• graphical access to an element in the DB
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Base Control:  EPICS

• Run multiple EPICS I/O controllers in parallel

• order of magnitude longer time between reboots

• order of magnitude faster reboot time

• Enable EPICS broadcast HV on/off:  speedup (half hour → seconds)

• Some remaining issues:

• random rare activation of unregulated HV mode:  > 2000 V 
affected 10 bases this spring — DANGER!

• need alarms

• mesh EPICS operational theory with design/vision for firmware
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Counting Room Interface

16

shift taker screen
(physical layout)

expert screen
(electronics layout)
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FCAL Detector Health

• No alarming signs of accelerating failure with age; still needs 
careful monitoring

• EPICS control/monitoring needs improvement

• coupled with compatible firmware changes

• Infrastructure for monitoring, documented failure modes of bases 
has been developed and is being exercised
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FCAL Summary and Action Items

• Complete analysis of spring data to calibrate energy

• EPICS and base firmware improvements

• Examine F250 signal processing

• best pedestal determination

• peak or integral?

• Evaluate clusterizer performance using electrons

• Study F250 timing algorithm

• Improve FCAL hit model and noise simulation on MC
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