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Qutline

® Detector configuration for spring run
e C(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

(from Mark Dalton in the Fall)
FCAL FADC rates versus threshold (no beam)
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Calibration Strategy

FCAL Hit Average Energy [MeV]
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First Fall/Spring Comparison

Fall 2014
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Spring 2015
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el > 0.5 GeV
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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 T1s:
® same order of magnitude: 1/2 of fall for similar cuts
® |ikely peaked at lower energies where backgrounds are larger

® Much more analysis and calibration work to do
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(A slide from the last meeting)

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 |U 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

® HYV 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

IIJ ' DEPARTMENT OF PHYSICS U FCAL Group
INDIANA UNIVERSITY 8 GlueX Collaboration Meeting
g?ilocrﬁ?"ogft(ﬁ]rts and Sciences February 20/ 20 ]5




P

CW Base Health

® O(40) bases with high current

® some still have satisfactory HV performance

® Replaced 21 bases last week, most with

fluctuating HV

Number of times Current > 14.5 mA
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Fall and Spring High Current Comparison

Fall 2014 Spring 2015
Number of times Current > 14.5 mA Number of times Current > 14.5 mA
3 3
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Most high current bases still function properly.
Not an accelerating problem?
| DEPARTMENT OF PHYSICS M. R. Shepherd
INDIANA UNIVERSITY 10 GlueX Collaboration Meeting

College of Arts and Sciences MOy ’2, 20 ]5

Bloomington



Typical (?) High Current Failure

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 |U 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
lU on Adesh’s desk
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5/8/2015 Hall D Component Inventory Database

B as e Trac ki n g £ JInventory database in use by CUE user 'manlara’ with 'read/write' access

Newltem ~ ItemslList = Iltems SmallList &- People ' Companies ~ Brands B\ Advanced Search... & pelisa's DB Paginate One Page

°
Edit Item (step 1/2) _
W I t h J I n ve n to ry Fields marked with  are required. Save As New

General information

* Property Tag F_23373

Short name FCAL Base 23373

® Track individual components in detector at
Description The BaselD is a bar code label on the end panel of the base. This is the only ID visible when a P
J La-b and a-t I U * Brand-Format-Model IU - FCAL Base - N/A :

Select or enter brand-format-model - Enter new brand-format-model:

Part num. - Serial num.

® |og fail d repai
0 a'l ures an re alrs * Location _ 1| IU Physics DEPT 4 2| IU Base Testing Room % |3/ n/a N
Select or enter a new location

GeomLoc

i RemOtely acceSSible via Web Purchase date - Location - Price | -~ & |( - & [ —- & - - PR%
® Minimal assembly/testing QA data —
imported: DB for future maintenance —
Comment "No entry in logbook" 4.6 mA @ 2000V. ReTest. p
® Thanks to Serguei Pozdniakov for help ST e
Status @Normal ()Action Needed | Operational 4 | Status Notes:

Maintenance History

----- Original Information -----

> Property Tag: F_23373

> Short Name: FCAL Base 23373

> Description: The BaselD is a bar code label on the end panel of the base. This is the only ID visible when a base is installed in the wall.
> Brand-Format-Model: IU-FCAL Base-N/A

> Housing Parent: IU Physics DEPT (1679) | IU Paul Worshop (1680)

> Comment: "No entry in logbook" 4.6 mA @ 2000V. ReTest.

> Custodian: Paul Smith

> Replacer: Manuel Lara

> OnSite Eval: Adesh Subedi installed in the wall.
> OffSite Repair: IU

> State: Normal

> Status: Operational

===== 2015-04-28 16:34:17 modified by ptsmith =====

> Housing Parent: IU Physics DEPT (1679) | IU Base Testing Room (1681)

===== 2015-04-28 16:34:17 modified by ptsmith =====
> Housing Parent: IU Physics DEPT (1679) | IU Base Testing Room (1681)
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J I nveto ry FCAL Looking Upstream

Legend:

- There are too many or too few boards associated with the base in this cell
e n e r a‘ e - The can id is missing

|
B - The board ids are missing

. - This cell is missing a base or pmt

. - The base id, can id, or pmt id in this cell does not match with the IU db
[l - The cell has a base, with the correct number of boards, and a pmt

® perform DB consistency/integrity checks
® search for duplicates
® missing data
® incomplete records

® graphical access to an element in the DB

JInventory database in use by CUE user 'manlara’ with 'read/write' access

Newitem ° ltemslList * ltems SmallList & People Companies * Brands =\ Advanced Search... 2\ Delisa's DB Paginate One Page

ttem10:
Housing Parent | Ancestor: |

o
@ Ttems  proveryTor:

Short name and description: Total Items meet Search Criteria = ;
Brand-Format-Model: Reset >> Search >>

Delete selected Toggle All Show selected Edit selected

Property Tag

F_52672 20161 FCAL TranBoard TRAN board connects the MULT board to Hall D (1) Adesh 2015-04-09

FCAL_18_23

52672 the SOCK board D2 (576) Subedi 14:59:46 )
O FCAL (1688) J B’ 2/
FCAL Cell (18,23) (20155) .
FCAL Base 21434 (20157)
F_61434 20160 FCAL SockBoard SOCK board has the PMT socket and the Hall D (1) Adesh 2015-04-09
61434 test pulser. D2 (576) Subedi 14:59:46 |
O FCAL (1688) J Bf 2z/
FCAL Cell (18,23) (20155) -
FCAL Base 21434 (20157)
F_42788 20159 FCAL MultBoard MULT board produces the high voltage Hall D (1) Adesh 2015-04-09
42788 with a Greinacher multiplier. D2 (576) Subedi 14:59:46 |
O FCAL (1688) J B’ 2/
FCAL Cell (18,23) (20155) -
FCAL Base 21434 (20157)
F_31745 20158 FCAL CommBoard COMM board contains the STM8 processor Hall D (1) Adesh 2015-04-09
(7565715) 31745 which handles the CAN communication D2 (576) Subedi 14:59:46 -
= and also contains the CAN ID. FCAL (1688) J E’ Z/
FCAL Cell (18,23) (20155) -
FCAL Base 21434 (20157)
F_21434 20157 FCAL Base 21434 The BaselD is a bar code label on the end Hall D (1) Adesh 2015-04-09
] panel of the base. This is the only ID D2 (576) Subedi 14:59:46 J B, -
— visible when a base is installed in... FCAL (1688) L
FCAL Cell (18,23) (20155)
F_1548 20156 FCAL Pmt 1548 FCAL PMT Hall D (1) Adesh 2015-04-09

g EczA(LSngss) Subedi  14:59:46 ] B, 2 M. R. Shepherd

FCAL Cell (18, 23) (20155)
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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: > 2000V
affected 10 bases this spring — DANGER!

® need alarms

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

shift taker screen
(physical layout)

i1 FCALDetector_lookingDown.opl &3

FCAL view from upstream looking downstream

FCAL Expert Voltages
SAVE/RESTORE

HV CONTROL

Turn ON ALL Turn OFF ALL
HV HV
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expert screen
(electronics layout)

Electronics
Perspective of the
FCAL HV Channels

Totel Bases With Hv .
NOT Connected - 15

Laft Side of Rack Right Sute of Rack

"
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w

Expert Operations
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Platform Rack: Melght

D2:4:42

D2:4:38

D2:4:34
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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

® |[nfrastructure for monitoring, documented failure modes of bases
has been developed and is being exercised
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FCAL Summary and Action ltems

® Complete analysis of spring data to calibrate energy
e 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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