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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations Ideol ogy

Ideology: RPC

Barrel DB ConstructionDB
(Bari)

The database stores all construction period data for the CMS Resistive Plate EndcapDB
Chamber (RPC) detector, provides order and relation between objects: (Pakistan) RE4
) UpscopeDB
- Chamber Components *  Production Endcap Data
- Chamber Construction } e  Validation (Files)
- Chamber Certification *  Certification

Home Page- https://apex.cern.ch/pls/htmldb_cmsr/f?p=125:1

RE3/1 & RE4/1
UpgradeDB

Full history of each chamber:

RPC Construction DB web Interface

(3 o5 | evocer | cowronets | upscore | uromce et | asour )

< Construction period: chamber components &
tests — bakelite, gaps, chambers, (super modules)

<« Cosmic test period: efficiency, cluster size, noise,
occupancy

> Commissioning period: current monitoring in
time, noise rate

CMS RPC CONSTRUCTION DATABASE

>

L)

L)
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https://apex.cern.ch/pls/htmldb_cmsr/f?p=106:1

The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations Features

Main Features:

< The RPC Construction DB isa CERN IT based ORACLE database hosted on CMSR instance with ORACLE
APEX web interface
**» GU Interface realized in 6 main tabs
— HOME, BARREL, ENDCAP, COMPONENTS, UPSCOPE, UPGRADE
% CERN User Single Sign-On (SSO) authentication
% User Privileges — administrator, expert, public user

m BARREL | ENDCAP | COMPONENTS | UPSCOPE | UPGRADE | ADMINISTRATION | HELP | ABOUT \

CMS RPC CONSTRUCTION DATABASE
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* RPC chambers in RPC Construction DB are linked to the RPC chambers in CMS Equipment
Management Database (EMDB).
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations

Main Concept:

RP

Construction

DB

1:1 relation between object “chamber”
in RPC Construction DB & CMS EMDB!

Concept

m
| EMDB |

Chambers in EMDB are not black Bakelite/HPL ®)
boxes, but have their contents © 0O
Essential for object Traceability Strip PCB -g D
Make sense to have both databases FER >’g g
stay on the same physical Oracle g @
DB instance: CMSR Gaps 7
- 10”
Chambers
“W+2/RB3/1-”

Chamber Tests
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations

CMS RPC Quality Certification Levels

Quiality Certification (QC) Level is being incremented after any chamber component or chamber transport

Component qualification

Gas-gap qualification

Chamber assembly

Final chamber validation

Installation

HPL, Strip PCB, front-end boards (FEB), fiber optic sensors (FOS), cooling
components

Visual, gas leak, resistivity, dark current 1 (DC1), DC2 tests, global QC2 test
result, gap passport

Component integration, QC3.1 assembly tests, QC3.1 test results, chamber
passport

Gas leak/cooling, long-term current stability, cosmic/FEB/DC1/connectivity tests

Construction ID mapped to the physical CMS detector location
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations QCl

QC1 - High Pressure Laminate (HPL) Resistivity Validation

Normalized resistivity values for improved-RPC (iRPC) HPL production batches 39-41

[ Home | sarreL | enocar [EIEUGUENEN uPscoPE | UPGRADE | ADMINISTRATION | HELP | ABOUT |

HOME QC1 BAKELITE QC1 GAPS QC2 GAPTESTS QC1 STRIP PCB QC1 FEB QC1 FOS QC1 COOLING

| PRODUCTION BATCH ” PURICELLI DATA " PAVIA DATA H KODEL DATA " KODEL RESISTANCE MEASUREMENT " EXTENDED BAKELITE VIEW " BAKELITE MEASUREMENTS " BAKELITE USAGE ” GRAPHICAL PRESENTATION

| Color Code - All Batches | [ Color Code by Bateh | | RESOLUTION by BATCH | [ RESISTIVITY by BATCH | (BN LGS T | TRENDS _J|

BAKELITE RESISTIVITY PER PRODCUTION NUMBER IN BATCH : 39,4041

—_—

/‘-"i\-. "

1
o
S
/
/
g
S
\,\}\
.
~
/
)
<

BAKELITE PRODUCTION NUMEER

XVIIl Conference on Resistive Plate Chambers RPC 2026 Conference, 14-18 September, Rio de Janeiro (Brazil)



The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations

QC1 - Gas-gap passport

HOME GC1 BAKELITE IIHEIH QC2 GAP TESTS ‘ QC1 STRIP PCE ‘ QC1 FEB ‘ QC1 FOs ‘ QC1 COOLING ‘

(e | ewmnes | evocar JETTGRIEIY urscore | uronwoe | Advsrwanon | e | Aoour )

BAKELITE SUMMARY VIEW | REGISTER NEW GAP [eligd L Higv gl GAP OVERVIEW | GAP TYPES | ‘GAS MIXTURES | HW TOOLS ‘

NEW SEARCH

GAF SERIAL NUMBER
CMS5-KODEL-RE31-027
GAP TYPE

RE3-1/Ring 1

Size : Volume/ Active area
Size 1: 1776/ 1.282
GROUND HPL BAKELITE
2R3BE220477311595

AVG RESISTANCE GND HPL
412 Ohm per square

HV HPL BAKELITE
0B38E220477331586

AVG RESISTANCE HV HPL
393 Ohm per square
MANIFACTURED BY
KODEL
PRODUCTION DATE
25/10/2022

Shipment Date (Assembly)
07/i112022
Reception Date {Assemly)
26/01/2023
Assembly Site
304
GAP TEST RESULT
ACCEPTED
CHAMBER DC TEST RESULT
NOT TESTED
GAF STATUS
OPERATIONAL

VISUAL INSPECTION - Latest Test

( TESTDATE  $ITE  TESTRESULT GRNBAKLABEL HVBAKLABEL HVCable ©ndCable HVblock  GNDConn. MY Giaphils Layer  GND Graphite Leyer  HWPET Coating  GNDPET Coating  Edges & Gas Comer  Gaslnlsts & Outists  BENDING  COMMENTS ]

{ 26-JAN-Z3 Ghenl  ACCEFTED GOO0D G00D G000

E00D @ooD GOOD GOOD GOOD

@ooD G00D - J

LEAK TEST - Latest Test

[ TESTDATE SITE TESTRESULT  Test Pressure [mbar] Hardware Tool

Overpressure [mbar]  Bad Spacers  Slope [mbarims]  Pressure drop [mbarii0min]  Leak Rate [mbar.ih] coumsnrs}

{ 0B-APR-26 a04 ACCEPTED 20 BARC Leak ADC

3.83E-07 23E-01 2 45E+00 -

)

RESISTIVITY - NOT TESTED | Bakelite ResistivityTrend |

IRPC mixture: Freon 85.2% + Iscbutan 4.5%

DARK CURRENT TEST |
+SFG0.3%
0.18 822
KODEL
015 25-NOV-2024
14NCV-2024 14:18
012 _/
b= !
E 0.080
008 !
E 0.140
S mez [ DC1 test after DC2 for CMS-KODEL-RE31-
027, RE31-028, REZ1-073, RE31-083,
RE31-086, RE31-108, RE31-123, RE21-124,
0 RE31-127, RE31-128, RE31-130
200 TEST RESULT : ACCEPTED | View Imon Trend |
1000 2000 3000 4000 5000 6000 B200 6900 7000 7100 7200 7300 7400 7500 7800 7700 -
HVapgp [V]
DARK CURRENT TEST Il
. v o Ar
522
.-“‘\ KODEL
\“N\ IRPC mixture: Frean 95.2% + [sobutan 4.5%
"y + SFE0.3%
H LT 18-NOV-2024 17:00
- 25-NOV-2024 14:00
- DC2 fest for CMS-KODEL-REZ1-027, RE3-
028, RE21-073. RE31-082, RE31-028,
RE31-105, RE31-123, RE21-124, RE31-127,
= + - = 3 =

RE31-128, RE21-120

TEST RESULT: ACCEPTED

XVIII Conference on Resistive Plate Chambers RPC 2026 Conference, 14-18 September, Rio de Janeiro (Brazil)

QC1



The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations

QC2 - Gas-gap quality control sequence

Visual, gas-leak, resistivity, dark-current, and current-stability testing

HOME QC1 BAKELITE QC1 GAPS QC2 GAP TESTS GIC1 STRIP PCE ‘QC1 FEB QC1 FOS QC1 COOLING

NEW VISUAL TEST SRR Lap==g) | NEW RESISTIVITY TEST | NEW DARK CURREMT TEST | | NEW DARK CURRENT TEST Il

QC2

[HDME EARREL | ENDCAP COI-PCINENTS UPSCOPE | UPGRADE | ADMINISTRATION | HELP | REDUT]

LIST OF GAPSWITH VISUAL TEST CARRIED OUT

Q- Go FRows 15 <~  Actionsv | NEW VISUAL TEST |

1-150f2.034 >

- ~ - - - GND BAK. HVBAK. GND HV Graphite GND Graph.
Gap Serial Number Test Date Site Certification LABEL LABEL HY Cable GHND Cable HV Block Connection e e
m CMS-MODEL-DM-RE31-001  15-FEB-21 KODEL ACCEPTED GooD G000 GO0oD GooD GOoD SooD [clate ] GooD
WS-HODEL-DM- - = e
m CME-HODEL-DM-REZ1-001 22-AFR-21  Ghent ACCEPTED GOOD GOOD GOOD GODOD GOOD GOOD GOOD GOooD
CMS-KODEL-DM-RE31-002 15-FEB-21 HKODEL ACCEPTED GOOD GOOD GOOoD GOOD GOOD [clee n] GOOoD GOOD
@&I» cuskopsLouRE3100Z
CMS-HKODEL-DM-RE31-002 22-APR-21 Ghent ACCEPTED GOOD G000 GOoD GOOD GOOD [cleen] G000 GOOoD
CERS] EL-DM-RE31.002
g EL-DM- 002 L
m CMS-HMODEL-DM-RE31-002 2B-S5EP-22 KODEL ACCEPTED GoOoD GOOoD GOOoD GooD GOooD GooD GOoD GooD
WS- EL-Di- -003 -, &
m CME-HODEL-DM-RE31-003  13-JAN-22 Ghent ACCEPTED GO0OD GOOD GOOD GDOD GOOD GODOD GOOD GOOD
m CMS-KODEL-DM-RE31-002 20-5EP-22 HKODEL ACCEPTED GOOD GOOD GOOoD GOOD GOOD [clee n] GOOoD GOOD

HV Pet
Coating

[eleleln)
GOOD
GOOD
GOOD
So0D
GOOD

GOoD

GHND Pet
Coating

felsleln]

GOoD

GOoD

GOoD

GOCD

GOoD

Edges and
Gas Comer

GOoD

GOOD

GOOD

GOOD

GO0D

GOOD

GOOD

Gas Inlets.
and outlets

GO00D

GOOoD

GO0D

[clalaln]

GO0D

GOOoD

GO0D
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Bending

fcisleln]

GOOD

GOOD

GOOD

fcisleln]

GOOD

BAD

Comments

miner scratch, accepiable
minor scratch, accepisble
minor scratch, acceptable
minor scratch, accepiable
Generally acceptable

~ 1.5 cm bending. but no problem for assembly




The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations QCZ

QC2 summary and gas-gap certification status

Graphical summary of individual QC2 tests and global QC2 qualification

( Home | BARREL | ENDCAP | comPONENTS | upscore [IISPYTl ADMINISTRATION | HELP | ABOUT |

( | | I | | |
‘ HOME QC3 CHAMBER ASSEMBLY ‘ QC3.1 CHAMBER ASSEMBLY TESTS ’ QC31RESULTS | QC3.2 CHAMBER COSMIC TESTS QC3.2 RESULTS QC4 FINAL CHAMBER TESTS QC4 FINAL CHAMBER TEST RESULTS cMS
‘ iRPC GAP TEST RESULT SUMMARY H iRPC GAP TEST RESULT DETAILS | DOWNLOAD RAW DATA
=P oty VIl  PRODUCTION ONLY
' B £ ™\
GAP G[OBM._, GAP VISUAL TEST GAP LEAK TEST
REJECTED - 7% (17) REJECTED - 10% ( 25)
REJECTED - 23% NOT TESTED-0% (1) ‘
NOT TESTED - 1% (3)
ACCEPTED - 83% ( 234 ) ACCEPTED - 90% ( 225 )
ACCEPTED ED ACCEPTED |l REJECTED ACCEPTED |l NOTTESTED W REJECTED
- J J
' = Y R R
GAP DARK CURRENT I TEST GAP DARK CURRENT Il TEST GAP RESISTIVITY TEST
REJECTED - 5% (12) REJECTED - 4% (10)
NOT TESTED - 1% (2) ‘ NOT TESTED - 1% (3 ) ‘
ACCEPTED - 94% ( 237 ) ACCEPTED - 85% ( 238 ) NOT TESTED - 100% ( 251)
ACCEPTED | NOTTESTED [l REJECTED ACCEPTED |l NOTTESTED W REJECTED W NOT TESTED
" P\ VAN J
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations

QC3 — Chamber assembly and component integration

HOME. QC2 GAPRESULTS. QO3 CHAMEER ASSEMBLY @C3.1 CHAMEER ASSEMBLY TESTS

@C3.1 RESULTS

[ Houe | manse | enocar

cowrorents | uracors somnigrranon | weir | asour |

GC3.2 CHAMEER COSMIC TESTS

LS Ll | CHAMESR OVERMIEW || REGISTER NEWIRPC CHAMBER || CHAMBER COMPONENTS | CHAMBER PRODUCTICON CHARTS

Q033 RESULTS @04 FINAL CHAMBER TESTS

@CA FINAL CHAMBER TEST RESULTS cMS

ALLRPC CHAMBERS

Chamier Hame
CMS-RE3-1-CERN-200

Chamoer Type
RE3-1

Q031 Production Resut
ACCEPTED

QL1 Conmis Result
ACCEPTED

G0 Global Reault
ACCEPTED

BC4 Global Reault
ACCERTED

Assambly sita
CERH

Azsembly Dats
OBAUL-ZS

Batiom Gap
M EKODEL-RES-044

Top Gap
CME-KODEL-RE31-045
Couling 1D 214

iRPC CHAMBER PASSPORT : CMS-RE3-1-CERN-200

COSMIC RATE CHAMEBER VALIDATION

TRIGGER COINCIDENCE : LEFT

CM$-RES-1-CERH-200, Triggsr Caincldencs : LEFT, Ref. Pressure 950 mbar

/

/

ety

EFFICIENGY [%]

MEAN CLUSTER SIZE

TRIGGER COINCIDENCE : RIGHT

EFFICIENCY [%]

CM3-RES-1-CERN-200, Trigger Colncidence | RISHT, Ref. Prasaurs 530 mbar

——t———t—a—y

- " w -
MEAN GLUSTEER SIZE

+

Rpp— o ET0 0 G oo 7D T A Te
LeftFES: 40 HVeff [V] HVeff [V]

Rignt FEB - 65

Left strip FCE

it - GC3.1 CHAMBER ASSEMBLY TESTS

Rign stng PCE - Visual Test

062

‘snipmant Dats to CERN
Recaption Date at CERN

|Gclw¢ STE TESTDATE TESTRESULT GaePiping  CoolingPiping  FES Connéction  Cables & Grounding  Cover & Final Inspschon  Labsling  Created by Crastsd on cmmm|

|oc11 CERN  (3-MUGZ3  ACCEPTED =] =501

G000

G000 ANTON  11-0CT-2¢

Leak Test

QClewsl STE TESTOATE TESTRESULT TestPressurs  Hardware Tools COverprsssurs Gasline  Siope PressursDrop  LeskRate Cresfedby Crestedon  Comments |

Qcal  CERN  0BAUGZ3  ACCEPTED 3
QCa1  CERN  0SAUGEI  ACCEFTED 5

CERN Leak ADC 544
CERN Leak ADC 500

BOTTOM
TOP

[T ZHOF| 08 FEB 24
QOIE0 ZHOF| OBFEB-24

QC3.2 COSMIC TESTS WITH PORTAELE FEB

@C3.2 DARK CURRENT TEST |

CM$-RE3-1-CERN-200
_,/‘

-~ HV LAYER

Imon [uA]
s

= up

= oW

£

i, /‘,..."7[ "‘N._,“__‘_w_‘_,_,
v i

¢ et
00 W00 wee N0 e 7me  f2m  re
HVeff [V]

TRIGGER COINCIDENCE : LEFT

CME-REZ-1-CERN-200, Trigger Caincldencs - LEFT, Ref. Pressura

—

AT

N

B —

950 mbar

HV LAYER

TRIGGER CONCIDENCE : RISHT

CM$-RE3-1-CERN-200, Trigger Colncidence : RIGHT, Ref. Prasaurs 550 mbar

EFFICIENCY [%]

,/ HV LAYER
+ DoUBLE
-ur
F i o
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QC3

QC3 Chamber Passport

Contains basic information about
chamber type and name

Contains information about
chamber components, including
links to gas-gap passports
Contains the latest QC3.1 chamber
assembly test result

Contains QC3.2 cosmic results,

if available

10



The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations

IRPC chamber production by type and assembly site

Produced chamber distribution across participating assembly centers

HOME QC2 GAP RESULTS QC3 CHAMBER ASSEMBLY QC3.1 CHAMBER ASSEMBLY TESTS

CHAMBER PASSPORT “ CHAMBER OVERVIEW H REGISTER NEW iRPC CHAMBER H CHAMBER COMPONENTS ‘ CHAMBER PRODUCTION CHARTS

QC3.1 RESULTS

QC3.2 CHAMBER COSMIC TESTS QC32.2 RESULTS QC4 FINAL CHAMBER TESTS

QC4 FINAL CHAMBER TEST RESULTS

Production

l HOME | BARREL | ENDCAP | COMPONENTS | UPSCOPE WRUZel7li 38 ADMINISTRATION | HELP | ABOUT

CcMms

r

~

e

Total iRPC Chambers Assembled : 91 RE3M Pri ion Chamb. A bled : 41 RE4/M Pr o Chamb A bled : 40
RE3/1 DEMO -6 MEXICO - 1
MEXICO - 8 poe
CERN- 14 e .
RE4/1 PRODUCTION - 40 ) )
RE3/1 PRODUCTION - 41 3
CERN-26
RE4/1 DEMO - 4 GHENT - 18
RE31 DEMO [ RE3/1 PRODUCTION [ RE4/1 DEMO [ RE4/1 PRODUCTION CERN = GHENT  MEXICO CERN " GHENT = MEXICO
. 2\ J
7 N N
iRPC CHAMBERS ASSEMBELD AT CERN : 41 iRPC CHAMBERS ASSEMBLED IN GHENT : 40 iRPC CHAMBERS ASSEMBLED IN MEXICO : 10
RE3/1 DEMO -6 RE4/1 PRODUCTION - 1
RE2/1 PRODUCTION - 14 RE4/1 PRODUCTION - 13
RE4/1 PRODUCTION - 28
RESIDEVCLL RE4/1 DEMO -3 RE3/1 PRODUCTION - 18
RE3/1 PRODUCTION - @
REZ1 DEMO | RE3/1 PRODUCTION ' RE4/1 DEMO [ RE4{1 PRODUCTION RE3/1 DEMO ' RE31 PRODUCTION 1 RE4/1 DEMO [l RE4/1 PRODUCTION RE3/1 DEMO = RE3/1 PRODUCTION @ RE4/1 DEMO [l RE4/1 FRODUCTION
- J L J
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations QC3

QC3.1 — Chamber assembly quality-control results

Graphical representation of QC3.1 test outcomes across assembled chambers

( HomE | BARREL | ENDCAP | coMPONENTS | upscore [IIZLEYI] ADMINISTRATION | HELP | ABOUT

‘ HOME 1 QC2 GAP RESULTS ‘ QC3 CHAMBER ASSEMBLY ‘ QC3.1 CHAMBER ASSEMBLY TESTS QC3.2 CHAMBER COSMIC TESTS ‘ QC3.2 RESULTS 1 QC4 FINAL CHAMBER TESTS QC4 FINAL CHAMBER TEST RESULTS { cms ’

| summary | PRODUCTION RESULT || VISUALTEST RESULTS || LEAK TEST RESULTS

QC3.1 CHAMBER VISUAL TEST QC3.1 CHAMBER LEAK TEST QC3.2 CHAMBER CONNECTIVITY TEST

NOTTESTED -1% (1)

NOT TESTED - 48% ( 40 ) ACCEPTED - 51% ( 41)

ACCEPTED -99% (80) ACCEPTED - 100% (81)

ACCEPTED | NOTTESTED ACCEPTED ACCEPTED || NOT TESTED

12
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations QC4

QC4 — Final iIRPC chamber validation

Final chamber status after QC4.1, QC4.2, and QC4.3 validation stages

[ nowe | earreL | enpcap | components | urscore [TV ADMINISTRATION | HELP | ABOUT

HOME QC2 GAP RESULTS GC3 CHAMEER ASSEMBLY GQC3.1 CHAMBER ASSEMBLY TESTS QC3.1 RESULTS ‘QC3.2 CHAMBER COSMIC TESTS GC3.2 RESULTS QC4 FINAL CHAMBER TESTS QCA FINAL CHAMBER TEST RESULTS CM35

SUMMARY || QC# GLOBAL RESULT || QC4.1 COOLING RESULTS || QC4.1 LEAK RESULTS || QC4.2 CURRENT STABILITY RESULTS || 0C4.3 DARK CURRENT RESULTS || QC43FEERESULTE | Qc4.3 conMECTVITY RESULTS ([ERT T2 TREM wiEwW COSMIC DATA |

iRPC CHAMBERS IN CONSTRUCTION PHASE
Q~ Go  Rows 100 - Actionsw
v Chamber 1D = 193 X
Chamber ID Chamber Mame Chamber Type Assembly Date  QC 3.4 Result QC 3.2Result GQC3 Global Result QC44Result GC42Result QC 4.3 Result QCd Global Result Final Result

184 CMS-REZ-1-Ghent-184 RE3-1 22-MAY-23 ACCEFTED  NOTTESTED NOT TESTED ACCEPTED  ACCEPTED  ACCEFTED ACCEPTED INSTALLED
125 CMS-REZ-1-Ghent-185 RE3-1 03-JUN-23 ACCEFTED  NOTTESTED NOT TESTED ACCEPTED  ACCEPTED  NOTTESTED NOT TESTED INSTALLED
125 CMS-RE2-1-Ghent-188 RE3-1 20-JUN-23 ACCEPTED  ACCEPTED ACCEPTED ACCEPTED ~ ACCEPTED  ACCEPTED ACCEPTED INSTALLED
187 CMS-RE3-1-CERN-187 RE3-1 20-JUN-23 ACCEFTED  NOTTESTED NOT TESTED ACCEPTED ~ ACCEPTED  ACCEPTED ACCEPTED READY FOR INSTALLATION
128 CMS-RE3-1-CERN-182 RE3-1 04-JUL-23 ACCEFTED  NOTTESTED NOT TESTED ACCEPTED  ACCEPTED  ACCEPTED ACCEPTED READY FOR INSTALLATION
128 CMS-RE-1-Ghent-188 RE3-1 08-JUL-23 ACCEFTED  NOTTESTED NOT TESTED ACCEFTED ~ ACCEPTED  NOTTESTED NOT TESTED INSTALLED
200 CMS-RE3-1-CERN-200 RE3-1 08-JUL-22 ACCEFTED  ACCEPTED ACCEPTED ACCEPTED  ACCEPTED  ACCEPTED ACCEPTED INSTALLED
201 CMS-RE3-1-CERN-201 RE3-1 1M-JuL-22 ACCEFTED  NOTTESTED NOT TESTED ACCEPTED  ACCEPTED  NOTTESTED NOT TESTED NOT TESTED
202 CMS-RE3-1-CERN-202 RE3-1 14-0UL-23 ACCEFTED  NOTTESTED NOT TESTED ACCEPTED  ACCEPTED  NOT TESTED NOT TESTED NOT TESTED
203 CMS-RE3-1-Ghent-203 RE3-1 27-JUL-23 ACCEFTED  NOTTESTED NOT TESTED ACCEFTED ~ ACGEPTED  AGGEPTED AGGEPTED INSTALLED
204 CMS-RE4-1-CERN-204 RE4-1 03-JUL-23 ACCEFTED  NOTTESTED NOT TESTED ACCEPTED  AGGEPTED QN WAIT NOT TESTED NOT TESTED
205 CMS-REZ-1-Ghent-205 RE3-1 27-JUL-23 ACCEFTED  NOTTESTED NOT TESTED ACCEFTED  ACCEPTED  ACCEFTED ACCEPTED INSTALLED
208 CMS-RE4-1-CERN-208 RE4-1 04-AUG-23 ACCEFTED  NOTTESTED NOT TESTED ACCEPTED  ACCEPTED  ACCEPTED ACCEPTED READY FOR INSTALLATION
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations Summ ary

IRPC chamber QC and certification summary

Global table combining QC-level test results and final chamber status

( Home | BARREL | ENDCAP | compoNeNTs | upscore [T | HELP [ ABOUT |

‘ HOME ‘ QC2 GAP RESULTS ‘ QC3 CHAMBER ASSEMBLY | QC3.1 CHAMBER ASSEMBLY TESTS l QC3.1 RESULTS | QC3.2 CHAMBER COSMIC TESTS 1 QC3.2 RESULTS | ‘QC4 FINAL CHAMBER TESTS CMS \ ‘

QC4 GLOBAL RESULT || QC4.1 COOLING RESULTS || QC4.1 LEAKRESULTS | QC4.2 CURRENT STABILITY RESULTS | QC4.3 DARK CURRENTRESULTS | ac43FEBRESULTS | QC4.3 CONNECTIVITY RESULTS || Qc43 cosmic REsULTS || viEw cosmic DATA |

l FULL PRODUCTION l RE3/1 PRODUCTION ] RE4/1 PRODUCTION

QC4.3 CHAMBER DARK CURRENT TEST I

REJECTED-1%(1)
NOT TESTED -5% (4 )

ACCEPTED - 04% (76 )

ACCEPTED | NOTTESTED [ REJECTED

QC4.1 CHAMBER GLOBAL RESULT

ONWAIT-1%(1)

NOTTESTED-Z*!Z) NOTTESTED-9% (7).

HEJecrEn»m(iE

ACCEPTED -98% (80 ) ACCEPTED - 04% (77)
ACCEPTED | NOT TESTED ACCEPTED [ NOT7TESTED [ REJECTED
- - AN
e N N )
QC4.3 FEB-ON-CHAMBER TEST QC4.3 CHAMBER COSMIC TEST QC4.3 CHAMBER CONNECTIVITY TEST

ONWAIT-1% (1)

NOTTTED»T%(G)‘ -

ACCEPTED - 94% (76 ) ACCEPTED - 91% (74 ) ACCEPTED - 05% (77)

NOTTESTED-6% (5) NOTTESTED-5% (4)

ACCEPTED [l NOT TESTED ACCEPTED |l NOTTESTED [ ONWAIT ACCEPTED | NOT TESTED

L 0 N J 14
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations QC4

QC4 — Chamber passport

QC4 FINAL CHAMBER TESTS

Cooling Test

R i e e v' Contains the latest QC4 chamber test
results

o ¢ QC4.1-cooling and gas leak test

E—————————— * QC4.2 - current stability test (DC2)

Test Test Measure Recult FEB 2V Imon 4V Imon 2V Imon 4V Imon Pedestal Loaded Loaded
Level MName TestID 1D Chirality 10 Location Date Mounting Before Init Before Init After Init After Init Calibration by on

aCTR R Ry 1 40 200 LEFT 4 1 07-0CT-24  ACCEPTED 1 7 8 625 23 1 anton FPDEC hd QC4.3 - dark Current (DC1 ), LV FEB,
e SRR 2 v meT e e e 0 T R e e B Cosmic and Connectivity tests
ot o v" Contains QC4.3 cosmic results - dark

Created On  COMMENTS |
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations Conclusions

Conclusions

» The RPC Construction Database remains the reference repository for RPC chamber construction, assembly,
testing and quality-control history.

% It provides complete traceability at chamber level, preserving the link between each detector element and its
production data.

» A well-structured iRPC construction database will provide the long-term traceability needed for installation,
commissioning, maintenance and future interventions.
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations

QC1 - IRPC Strip PCB production data

Component-level record for the readout plane of the IRPC detector

HOME QC1 BAKELITE QC1GAPS QC2 GAP TESTS QC1 STRIP PCB Qc1FEB

QC1 FOS QC1 COOLING

| STRIF PCB BATCH DATA STRIP [T STRIF PCE CONMNECTIVITY TEST | STRIF PCE IMPEDAMCE MEASUREMENTS: | STRIP PCB PROPAGATION MEASUREMENTS | STRIP PCB ATTENUATION MEASUREMENTS | STRIF PCB MEASUREMEMNT TEST SETS

QC1

[ Home | BARREL [ ENDCAP m UPSCOPE | UPGRADE | ADMINISTRATION | HELP [ ABoUT |

STRIP PCB DATA VIEW
O~ Go Rows 50 e Actions
v PRODUCTION BATCH = 3 bt
1-500f172 >

PCEID | PCE BEARCODE Manufacturer Code PRODUCTION BATCH
30 3082100105000031042 - 4
31 3062100105000031037 - 4
3z 3062100105000031038 - 4
33 3062100105000031028 - 4
34 2082100105000031041 - 4
35 2082100105000031040 - 4
£ 3082100105000032052 = 4
T 3062100106000032063 - 4
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TYPE
RE3-1
RE3-1
RE3-1
RE3-1
RE3-1
RE3-1
RE3-1

RE2-1

GUGARDE

GUGARDE

GUGARDE

GUGARDE

GUGARDE

GUGARDE

GUGARDE

[ IMPORT STRIP PCB DATA |
CHIRALITY STATUS UsedinCH COMMENTS
LEFT 1 198
LEFT 1 185
LEFT 1 200
LEFT 1 21
LEFT 1 2198
LEFT 1 202
RIGHT 1 21
RIGHT 1 182

GUGARDE

Loaded on

08-APR-23

06-APR-23

06-APR-23

06-APR-23

08-APR-23

08-APR-23

06-APR-23

06-APR-23
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations

QC1 - IRPC Front-End Board (FEB) production data

HOME

Production and integration information for chamber front-end electronics

QC1 BAKELITE

QC1 GAPS

QL2 GAP TESTS

QC1 STRIP PCE QC1 FEB QC1 FOS

QC1 COOLING

| IRPCROGC | FEB DELIWVERY BATCH | FEBMAF TAELE | FEB CHANNEL MAPFING WSS:NiILACY FEB VALIDATION | FEB DOCUMENT LIBRARY

A~

- = FEB Version ="V2.3"

1-50of17

FEEI

20

1

D

>

Barcode |
3062100101000023025
3062100101000023028
3062100101000023027
3062100101000023028
3062100101000023028
3062100101000023030
3062100101000023031
3062100101000023032
3062100101000023033

3062100101000023034

3062100101000023035

Manufacturer Code

24

BatchlD MaplD FEB Version

4

3

V23

Va2

vaa

V23

V23

V23

vaa

Va3

V23

V23

V23

CMS
904
CMS
CMS
CMS
IP2I-Lyon
CMS
004
IP2I-Lyon

GIF++

804

| IMPORT FEB DATA |

FEE Location Golden FW

V4.5

V4.5

4.5

V4.5

V4.5

V4.6

4.8

4.6

V4.8

V4.6

Silver FW

26-JAN-24

26-JAN-Z4

15-0CT-24

8 8 8 8 8 8 8 8 8 8

FEGA Type
Cyclone-V
Cyclone-V
Cyclone-V
Cyclone-V
Cyclone-V
Cyclone-V
Cyclone-V
Cyclone-V
Cyclone-V

Cyclone-V

Cyclone-V

FEE Status
OPERATIOMAL
QFERATIOMNAL
OPERATIOMAL
OPERATIOMAL
OPERATIOMAL
OFERATIONAL
OPERATIOMAL
OPERATIOMAL

DEFECTIVE

OFERATIONAL

REPAIRED

Used In Chamber

199

100

185

185

255

218

220

IRPCROCOE

2535
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IRPCROCOT

IPRCROC1E

QC1

[HDME BARREL | ENDCAF COWONENTS UFSCOPE | UPGRADE | ADMINISTRATION | HELP | RBDUT]

IRPCROCAT

iRPCROCZE

2552

2263

04-MAR-25

28-JAN-24

28-JAN-24

23-0CT-24

Reception At Assembly Site
04-MAR-25
26-JAN-24
23-0CT-24
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The CMS RPC Construction Database — Lifecycle Traceability and Quality Assurance Across Detector Generations CMS Installation

CMS installation and chamber location traceability

Mapping the construction chamber identifier to the installed CMS detector location

[ Home | BarreL | Enncap | components | upscore [JIEECIANSN ADMINISTRATION | HELP | ABOUT |

HOME QC2 GAP RESULTS QC3 CHAMBER ASSEMBLY QC3.1 CHAMBER ASSEMEBELY TESTS QC3.1 RESULTS QC3.2 CHAMBER COSMIC TESTS QC3.2 RESULTS QC4 FINAL CHAMBER TESTS QC4 FINAL CHAMBER TEST RESULTS CM5

INSTALLATION

IRPC CHAMBERS INSTALLED IN CMS DETECTOR
Q wr Go Rows 50 - Actions
# CMS Location Disk Sector ChamberID Barcode Intervention Date Status User Name Last Mod Comments
1 RE-3/141 -3 1 225 3062180500030100225 16-JAN-25 INSTALLED ANTOM 19-APR-25
2 RE-3/142 -3 2 222 3062180500030100222 16-JAN-25 INSTALLED ANTON 19-APR-25
3 RE-3/1/3 -3 3 196 3062130500030100196 17-JAN-25 INSTALLED ANTON 19-APR-25
4 RE-3/1/4 -3 4 251 3062180500030100251 17-JAN-25 INSTALLED ANTOM 18-APR-25
3 RE-3/1/5 -3 5 213 3062180500030100213 17T-JAN-25 INSTALLED ANTON 19-APR-25
-] RE-3/1/6 -3 [ 203 3062180500030100203 17-JAN-25 INSTALLED ANTON 18-APR-25
7 RE-3/1/7 -3 T 200 3062130500030100200 17-JAN-25 INSTALLED ANTON 19-APR-25
& RE-3/1/8 -3 8 205 3062180500030100205 16-JAN-25 INSTALLED ANTOM 19-APR-25
g RE-3/1/8 -3 5 217 3062180500030100217 16-JAN-25 INSTALLED ANTON 19-APR-25
10 RE-3/1/10 -3 10 209 3062180500030100209 16-JAN-25 INSTALLED ANTOM 19-APR-25
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