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The CMS forward muon upgradeThe CMS forward muon upgradeThe CMS forward muon upgradeThe CMS forward muon upgrade

Restore the TDR version of CMS  ME4 CSC’s and RE4 RPC’s
on Yoke YE3

High eta part foreseen in Phase 2 (2017 ?)

When ? During first long shutdown (2013 ?)

 Who ? CSC’s US groups @ CERN

RPC’s China,Korea,Pakistan + Belgium,India,Italy…

 What ? 144 chambers + 56 spares (also for stations 2 & 3)

 Need to be backward compatible !

 Where ? Ghent (~30),India (~30),CERN 904 (~140)
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Restoring the TDR low Restoring the TDR low ηη systemsystemRestoring the TDR low Restoring the TDR low ηη systemsystem

 Use identical chamber design ; modest integration required

 Build station RE4 i.e.144 RPC of the low  type + spares (~56)

 Install on YE3 behind CSC’s (off the CSC mounting posts)

 All services to the RE4 station (in UXC) ex.:

- HV ombilical in YE1 cable chains

- Extra Patch Panel space on YE1

- Rackspace on YE3 and services in mini cable chains

- Gas distribution rack on YE3

- Cooling off YE3 manifold (modification) or extra manifold

- Link system

... 

Price tag ~ 4 Mio CHF
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RERE--2 station2 stationRERE--2 station2 station
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RE4/3RE4/3RE4/3RE4/3
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RE4/2RE4/2RE4/2RE4/2
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RE4: 10 degree preassembled moduleRE4: 10 degree preassembled moduleRE4: 10 degree preassembled moduleRE4: 10 degree preassembled module
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Interface frameInterface frameInterface frameInterface frame

Spring loaded 
fixation
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Full set of Ir. Drawings @Full set of Ir. Drawings @
https://rpchttps://rpc--cmscms--re4re4--upscope.web.cern.ch/rpcupscope.web.cern.ch/rpc--cmscms--re4re4--

upscope/RPC/Chamber%20production/Components/Mechanics/LucDrawings/REtype3/29Aprilupscope/RPC/Chamber%20production/Components/Mechanics/LucDrawings/REtype3/29April
2011/2011/

Full set of Ir. Drawings @Full set of Ir. Drawings @
https://rpchttps://rpc--cmscms--re4re4--upscope.web.cern.ch/rpcupscope.web.cern.ch/rpc--cmscms--re4re4--

upscope/RPC/Chamber%20production/Components/Mechanics/LucDrawings/REtype3/29Aprilupscope/RPC/Chamber%20production/Components/Mechanics/LucDrawings/REtype3/29April
2011/2011/
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ME4 on Yoke YE3ME4 on Yoke YE3ME4 on Yoke YE3ME4 on Yoke YE3
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Interface RPC frameInterface RPC frameInterface RPC frameInterface RPC frame

RPC standoff



W.Van Doninck May 2011

RE4 near yokeRE4 near yokeRE4 near yokeRE4 near yoke
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RE4 near yokeRE4 near yokeRE4 near yokeRE4 near yoke
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And “Off Yoke”And “Off Yoke”And “Off Yoke”And “Off Yoke”

Clearance to YE4:

12 mm

Clearance 
alignement



W.Van Doninck May 2011

Integration issues: GasIntegration issues: GasIntegration issues: GasIntegration issues: Gas

 New Gas rack being constructed (gas group)  36 Channels

 2 Channels/10 degree sector (top & bottom; reverse flow)

 36 bulkheads with 2 channels in parallel

 2 chambers in desy chain instead of 6 
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Integration issues: CoolingIntegration issues: Cooling
New circuitNew circuit

Integration issues: CoolingIntegration issues: Cooling
New circuitNew circuit

 Improved circuit to ALSO cool RPC chamber

 Keep backward compatibility !
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Integration issues: Cooling %Integration issues: Cooling %
FE analysis FE analysis ( Luc Van Lancker )( Luc Van Lancker )

Integration issues: Cooling %Integration issues: Cooling %
FE analysis FE analysis ( Luc Van Lancker )( Luc Van Lancker )

Rule of tumb: T inside ~ average between ambient and coolant
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Integration issues: Cooling %Integration issues: Cooling %
MeasurementsMeasurements

Integration issues: Cooling %Integration issues: Cooling %
MeasurementsMeasurements

Enviromental box @ ISR lab.

Water @ 17.5 0C
T sensor locations inside 

chamber

3  4  5  6  7

On top gap

On bottom gapCourtesy Yasser Assran

8    9   12
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Integration issues: Cooling %Integration issues: Cooling %
ResultsResults

Integration issues: Cooling %Integration issues: Cooling %
ResultsResults

In box 

In ISR 

Courtesy Yasser Assran
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Integration issues: Cooling %Integration issues: Cooling %
ResultsResults

Integration issues: Cooling %Integration issues: Cooling %
ResultsResults

Courtesy Yasser Assran
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Integration issues: CablingIntegration issues: Cabling
SignalSignal

Integration issues: CablingIntegration issues: Cabling
SignalSignal

Position LBB to be agreed with CSC
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Integration issues: CablingIntegration issues: Cabling
Signal cable lengthsSignal cable lengths

Integration issues: CablingIntegration issues: Cabling
Signal cable lengthsSignal cable lengths
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Integration issues: CablingIntegration issues: Cabling
HVHV

Integration issues: CablingIntegration issues: Cabling
HVHV
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RE YE+1 Near (+x) HV PP as seen from IP
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Integration issues: CablingIntegration issues: Cabling
HVHV

Integration issues: CablingIntegration issues: Cabling
HVHV

 HV patch panels on YE1 includes ENTIRE TDR system (hi+lo η)

 HV ombilical include high eta  enough for RE4 low eta

No need to open YE1 main 
cable chains !


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Summary and conclusionsSummary and conclusionsSummary and conclusionsSummary and conclusions

 RE4 low eta chamber design ready 
 PTY assembly exercise done in ISR with all teams involved
 Mechanics validated and being produced (China)
 Assembly procedures established

 Full set of signed off drawings on web sides:
/ https://rpc-cms-re4-upscope.web.cern.ch/rpc-cms-re4-

upscope/RPC/Chamber%20production/Components/Mechanics/LucDrawings/REtype3/29April2011/

https://rpc-cms-re4-upscope.web.cern.ch/rpc-cms-re4-
upscope/RPC/Chamber%20production/Components/Mechanics/LucDrawings/REtype2/29April2011/

 Only 2 chambers in gas desy chain (instead of 6)
 Improved cooling circuit to ALSO cool the chamber itself 
 Backward compatibility stations 2 & 3 maintained (spares!)
 Cabling layout and lengths being determined
 Assembly sites (India,Ghent) ready by summer; CERN 904 by fall ? 

The RE4 upgrade project is well on its way
Mainly awaiting the order of the Bakelite
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