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XY rear tracker layer



Overview:

1. Purpose and description of the GEMs in BigBite
2. Status of Hardware
3. Manpower

: I’ll try to highlight
4. Plans for install come “homework”
5. Software items in red!

6. Documentation status
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tracking at high rates!

cover the large acceptance,

GEM trackers on BB

UVa XY rear tracker

* <100 um position resolution

e Capable of rates > MHz/cm?

INFN GEM planes, front tracker

54 APVs per layer
40 x 150 cm?
3 modules

88 APVs per layer
60 x 200 cm?
4 modules

Cable trays have since been swapped

60 APVs per layer

40 x 150 cm?
1 big module



Service Frame

APV25 on chamber backplanes I T T

UV GEMs 15400 120
* 128 analog ch / APV25 ASIC
. o INFN GEMs 14000 108 8
* 3.4 ps trigger latency (analog pipeline)
* Capable of sampling signal at 40 MHz UVa rear tracker 11300 88 7

=

* Multiplexed analog output (100 kHz readout rate)

Holding Bar

Optical fiber to VTP

Spacer secior

-
MPD Main Block

Arriga GX FPGA
128 MB DDR2-RAM

Firmware V4.0 (74%
resources): ( )

# Finite-Impulse- See DAQ talk by Alexandre

Response Filter (16 MPD-VTP VTP- Aurora
param) Interface Protocol Protocol (4:50 Ppm tOdHY)
| , # Zero Suppression
O : ; # Common mode

. -
and pedestal \ \ See Ben’s talk on GEM high rate
subtraction

# Remote config, MPD readout (5:30pm today)
# =2 ns trigger time

resolution
\_ 4

Elecyoncs




Schematic of Hall Setup with components highlighted
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GEM Front End
electronics
shielding hut
(location and
shielding) is being
coordinated with
Jack Segal



VME crate

7 UVa MPD

VME crate

16 INFN MPD

BB Weldment

VTP + SD + Tl




Hardware Component Status

1 VXS crate In hand
2 VME crates In hand
1Tl In hand
1 VTP To be identified ( HCal or SoLID )
23 MPDs In hand
3 slots HV In hand
Trigger supervisor In hand
3 VME CPU In hand
6 long 10 Gbps optical fibers In hand
130 HDMI cables, 10 m long In hand

Gas system In hand but being modified



Gas system: prototype in TEDF

Pressure sensors

Regulator panel @ & - AN
Flow meter panel * ‘ —:ﬁ Manifolds

Relief Valve

I Regulator
o
Raspberry Pi Station - Main input

Gas flow sensor chassis
(output)

BB GEM Flow Readout

Prototype in TEDF working well

Std Flow Ch01  Std Flow Ch02  Std Flow Ch03  Std Flow Ch04  Hi Flow Ch05 Hi Flow Ch06 Hi Flow Ch07 Hi Flow Ch08

Advancements in remote FlOW
. . S ensor Status: Status: Status: Status: Status: Status: Status: Status:

monitoring of regulator pressures Status/

and exhaust readout is progressing




DSG developing gas system for Hall A

(slides from G. Jacobs) 25

Gas From Mixing System /2" 0D

}__( Wanltld 1-1 |

Flow Meter and Transducer Sizing H

Supply -15 psi :
FT1to FT4 - 500cc Flow Transducer Ve 6o L5 %'; - ;::s q ;P
M M FTS to FT10 - 750cc Flow Transducer S Vi 0D gi:: MV : FT: High Flow
Portable High Density 2 rack layout: e e
.

FMV1to FMV4 - 500cc Flow Meter Paﬂe{ 1 o BB

FMV5 to FMV 1000cc Flow Meter

* Front Panel Location For all Pressure and Flow Controls

| vantatd

H H . Panel 2 r/\ v I
* Rear Panel Location For all Gas Line Connections i i Gt Eu B
* Layout Minimizes Tubing and Cable Lengths ( Minimizes Cost) =& &l == ez 2 c .o

i _— FMVIS & FT15
S T ’7:—‘_:' FMV16 <t FT16
= F.wm <: ET17 Standard Flow

Provides 50 Total Gas Supply Channels = ""::, e I S
6 High Flow (100-1000 sccm) Channels e ) i
« 4 on BB Panel and 2 on SBS =
e 44 Standard Flow (50-500 sccm) Channels e R BT
* 4 0n BB Panel and 40 on SBS s sas sk

Standard Fl FIi % =
FTS0 on<,  FMVS0 oy

m; Standard Flaw
726

a[7|n|
2

BB GEM Gas Distribution Rack:

Standard Flow

Hall A GEM BB Gas Distribution FRONT Panel Hall A GEM BB Gas Distribution REAR Panel
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External FRONT Panel  tongencr:  Internal FRONT Panel External BACK Panel ~ [™!!-BB Internal BACK Panel

George Jacobs
JLAB Physics DSG JLAB Physics DSG
17 Feb 2020
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Manpower

UVa GEMs: FTE

Kondo Gnanvo
Nilanga Liyanage
Michael Kohl
John Boyd

Sean Jeffas

Xinzhan Bai

Salina Ali

Vimuthi Gamage
Bhashitha Dharmasena
Anu Rathanyake
Malinga Rathnayake
Thir Gautam

Manjukrishna Suresh

student (1)

student (1)

postdoc (0.5)

postdoc (0.5)

student (1)
student (1)
student (0.1)
student (0.1)
postdoc (0.1)
Student (0.5)

leading
supporting
supporting

UV layer production, testing,
and commissioning

DAQ, monitoring, analysis,
commissioning

DAQ, analysis, commissioning,
monitoring

UV layer production, testing,
and commissioning

Starting June
Starting June
supporting
supporting
supporting

DAQ, monitoring, analysis,
commissioning

JLab-side coordination of

install efforts: Holly (0.6)
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I R

Roberto Leading and supporting
Evaristo Leading and supporting
Ezekiel Wertz student (1) Analysis, tracking, hardware, and

commissioning

Total:
Andrew Puckett user (0.3) tracking
Sean Jeffas student online monitoring, event displays Students =7
Postdocs =3
Weizhi Xion 0.4 tracking and simulation
8 18 antd SimHiat Staff = 4

GEM readout and DAQ; FTE _ Other Users =7
Alexandre staff (0.3) Leading all DAQ
Paolo Musico Leading design and developer,

MPD support
Holly staff Leading GEM DAQ
Ben Raydo staff (0.3) High rate, VTP
Bryan Moffit staff (0.25) High rate, DAQ
Xinzhan Bai postdoc DAQ, data quality

Sean Jeffas student DAQ, data quality



A: Let’s look at how far we still have to go....(by May 15)

Vertical tests with INFN chambers (by end of Feb)

Install 2 INFN chambers (JO and J2) into TEDF stack, cable
(by March 5)

INFN+UVa: LV testing during nitrogen flush (by March 12)
INFN+UVa: HV testing with cosmics (by April)

Install 2 UV chambers into TEDF stack (available to install
mid-March)

UV: LV testing during nitrogen flush (by March 12)

UV: HV testing with cosmics (by April)

B: Looking at where we’ve come from since January 2021 .....

Developed procedure to replace drilled carbon fiber
boards on INFN chambers with minimal electronics
disruption
Completed assembly of BB GEM frame
Horizontal tests with INFN and UV frames
Installed BB GEM frame in TEDF
Reconnected and verified readout of INFN GEM chambers
Setup DAQ readout of UVa chamber
* Backup VME readout
* LV testing: APV readout, pedestal and common
mode subtraction, debug MPD firmware
* HV + cosmic testing: analysis in progress, improve
cosmic trigger

How are we doing?

If A =work to be completed before May 15 for Hall and
B = work accomplished since Jan 2021

Assembly and HV test and evaluation on cosmic stand of
UVa UV layers at UVa:
A=4,B=2->A/B=2

Install INFN and UVa chambers in TEDF:
A=2,B=2,A/B=1

Test INFN chambers in TEDF with cosmics:
A=2,B=1,A/B=2

Test UVa chambers in TEDF with cosmics:
A=2,B=1,A/B=2

We increase effort due to increased number of
chambers, but we have spent this past month setting up
install procedures and de-bugging TEDF setup so there’s
some cancellation here.

12



Plans for detector movement to Hall (a.k.a. What are we doing in the imminent future?)

Hall
installation R el

TEDF install TEDF : Beam!
and testing

Prior to Testing in

13



Plans for detector movement to Hall (a.k.a. What are we doing in the imminent future?)

A Hall

installation
and testing

Ready for
Beam!

Testing in
TEDF

Prior to
TEDF install

4

* INFN testing and noise reduction, cosmics
(now)

e UV testing at UVa with DAQ and cosmics (now —
mid March)

Third sling attached to the brass hoop
on the side of the chamber that will

be inserted first.
Trianglur Trusse, long side on back

Two slings attached to
top of GEM chamber

* Chamber installation plan to be tested with
dummy frames and cranes. Jessie developing a
load plan and coordinating safety with us. el ralls e on e fucig

14



Plans for detector movement to Hall (a.k.a. What are we doing in the imminent future?)

Hall

Prior to Testing in ‘
TEDF install TEDF

Ready for

installation
Beam!

A and testing

e Install INFN chambers (Feb 22+)
e Test procedure and check frames by first installing a dummy frame

* Install UV chambers (mid-March projected)
* Installs require crane use and 1 day of install followed by 1 day of cabling

* TEDF testing plans: (ideally 1 month)
e 1 day nitrogen
e LV
e Tests on DAQ and APVs-MPD setup
 Ar/CO2 flow
e HV tests to study cosmics

* DAQrate studies throughout
15



Plans for detector movement to Hall (a.k.a. What are we doing in the imminent future?)

Hall A

installation
and testing 4

Prior to Testing in Ready for

TEDF install TEDF Beam!

* De-cable the GEMs

e Remove GEMs from frame

* Transport frame to Hall and stack

* [Install GEMs in frame

e Cable all GEM layers

* Run optical fibers in Hall and setup DAQ

* Testing:

* Nitrogen flow, LV, APV-MPD checkout
* Ar/CO2 flow, HV, cosmics (ideally 1 month)
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Commissioning and calibrating the GEMs with beam

Low luminosity runs with magnet off (straight tracks, low rate)
Low luminosity runs with magnet on (nominal tracks, low rate)

Benchmarks for moving toward high rate tracking:
* Tracking accuracy
* Pedestal and common mode subtraction
» Zero suppression

17



Software

Low level decoding software and monitoring (ongoing effort):
e Xinzhan Bai and Sean Jeffas

slot 6 fiber 4 apv 2
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Software

Tracking software (ongoing effort):

Online monitoring and event displays:
* Sean developing event displays
* Need to think about online monitoring

z-x Projection

60}
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401~
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-60  -40  -20 0 20

40 60
x global (cm)

z global (cm)

z-y Projection

Andrew Puckett’s “legacy” tracking code
Ezekiel is developing and improving

Tracking requires more layers installed
Implement GEM decoding in Podd-Analyzer

100:
BO:
60:
40:

20

50 100
y global (cm)

Track X residual (mm)

2

rrack Y residual (mm)

Track X residual (mm)

Track Y residual (mm)

layer module

x10°

2= nat 580.4/48
Constant  1.105e+04 + Z417e=01
Mean  -0.0005854 +0.0002683
Sigma 0.1155  0.0004

,“,_L 4 Lk i R

N

Track X residual (mm) * fdof<

x10°

xF I naf 535.7/30
Constant 13432404 + 7 807e+01
Mean 0.001522 +0.000218
Sigma 0.09605 +0.00032

10

1*.
ii
13
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Track Y residual (mm) *3 fdof« 50

Tracking residuals courtesy of Ezekiel

(see talk tomorrow 9:10)

Excerpt from Sean’s event display (see talk tomorrow 11:45) .




Documentation Status

Link to GEM operations manuals:
* INFN GEMs: https://pandora.infn.it/public/3b9827

 UVa GEMs (in progress):
https://www.overleaf.com/project/60280700719b746¢

97e92524

THA and OSP for GEMs (submitted):
https://misportal.jlab.org/mis/apps/mis forms/o

Person: Srusuls-Vesce Holly (Rasailadjlab cop)

Org: PHALLA

Stanes: WAFFR

Saved: 2152021 104921 AM

Subminad: 2157021 10:49:21 AM

perational safety procedure form.cfm?entry id=113037

Still in development:
e Established benchmarks for beam commissioning

* How-to for shift workers

4&._'\;9_'199_._' —— Cs)f:tbcud Safery le‘ﬁl.uﬂ: Review md Approval Fum-‘= 1 I?q%’
Wla T tadm)

Click for OSP/TOSP B ture Form

Click fiue LOSP Procedase F
Type: asrF Click fiar LT T-keulividuad kaf

Click fur LTT-G Lk
Senal Nussher I Aasigned sicr Sral appecsal)
Tasse Dt 1 Aanigmad s8cr Sral appesvally
Esperanon Dale: < Appracisately 271 52824 >
Tile GEM desiciors for the SBS experiment
Location:
Pwhare wark w being Locateon Detul: BigBisr and SBS
performsad ) 10 - Experi | Hall A ) {spociics sbout where wnthe sdecaed —

baatatds) the mork b boing pertersed)
Teakding Vieor Flags
Withoul mtggation metsures (3 or 4) 3

Thes e usscnl is wramen b milighte Tared lssucs that are

N Desrrwined b huve an unmitipated Risk code of 3 or 4
i PHALLA

Ohryanizaten:

Docsssenl Owaes(s) | Soumio-Vance, Folly (aousileg ok orgd Prunacs

Supploscais] Techmieal Validatioss g
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https://pandora.infn.it/public/3b9827
https://www.overleaf.com/project/60280700719b746c97e92524
https://misportal.jlab.org/mis/apps/mis_forms/operational_safety_procedure_form.cfm?entry_id=113037

Summary

* UV chambers in testing at UVa
 Rear tracker installed in TEDF and being
studied with cosmics

* INFN chambers will be moved to TEDF soon

e TEDF setup will allow us to further refine
the DAQ setup and understand detector
signals with cosmics, pulser rate studies

Noted items:
e Clearly define benchmarks and plans for commissioning and calibration
* Develop monitoring software and implement in Analyzer

* Develop documentation for shift crews



