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Roman Pot  
consolidation & upgrade strategy 

 
  
  
  CONSOLIDATION -> LS1 
 
-  Remove RP147 m stations & patch panel (allows installation of TCL4)  
 - Relocation of RP147 m stations (including Si strip detectors) in +/- 210 m  region 
-  Exchange of ferrites of all RPs, Integration of ferrite  support spring 
      
-----------------------------------------------------------------------------------------------------------------------------------------------------    
 
UPGRADE - Roman Pot station –> LS1 
  
- Installation of additional new  RP stations  (horizontal) in +/-220 m region  
    (1  RP stations in each sector  (4/5), (5/6)) 
- Integration of RF optimized horizontal Roman Pots  
   in relocated  horizontal stations in +/- 210 m region 
 
 
 UPGRADE – new movable beam pipe devices –> after LS1                       
- Development of new movable beam pipe devices  
 
 
 
UPGRADE  detector -> after LS1 
 
 - Integration of new pixel detectors in the (relocated RP147m) RPs in 210 m region 
 - Integration of new timing detectors in the new horizontal RPs 
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Consolidation 
RP147&RP220 
->  during  LS1 

Upgrade 
Roman Pot station 
-> during  LS1  or   

In end of year  technical 
stops  after LS1  

(break of vacuum) 

Upgrade  
Roman Pot detector 

->  during LS1 or 
in short technical stops 

after LS1 

consolidation & upgrade 

Upgrade 
movable beam pipe 

devices 
-> after   LS1  

(break of vacuum) 
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ROMAN POT: Milestones during LS1 
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June 2013 
consolidation 
& upgrade 

January 2014 
CMS-TOTEM 
MoU 

September 2014 
TOTEM timing TDR 
CT-PPS TDR 

March 2015 
Restart LHC 
Run 2 

DP Si operation  
&  RP movement & 
calibration & interlock LHC 

RP operation with DAQ 
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LHC LS1 access for RP installation 

All Components integrated in 
the LHC beam line by August 
2014 
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Cooling & vacuum 
tests 

RP operation from CCC 

Timing detector R&D 
Test beams at  CERN (PS,SPS)  & PSI 
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ECRs  related to consolidation & upgrade @LHC ip5 
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RP installation at IP5 (before LS1) 

Near 
2 vertical RP 
top/bottom 
1 horizontal 

RP 

Far 
2 vertical RP 
top/bottom 
1 horizontal 

RP 

 
 

Far 
2 vertical RP 
top/bottom 
1 horizontal 

RP 

 

Near 
2 vertical RP 
top/bottom 
1 horizontal 

RP 

       TOTEM RP-220m (near-far) 

CMS ip5   
~ 220 m  

outgoing  
beam 

TOTEM RP-147m (near-far) 

Q6 ~ 1.5 m ~ 5 m 
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CMS ip5   
~ 147 m  
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Roman Pot installation in LHC tunnel completed 
(consolidation)  during  LS1 

November 2014 



R&D of new ROMAN POT  (2013-2014) 
RF test of new Roman Pot design with thin window of 300 µm 

combination of new bellow & beam pipe & circular ferrite  with new cylindrical RP or RF shield  
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Horizontal RP test station 

New bellow & beam  pipe with circular ferrites & 
ferrite support ring –> integrated  in horizontal RP test station 

New cylindrical Roman Pot & 
RF shield for box Roman Pot 
 
 

Movement of 
horizontal RP 

 in steps of 100 um  

Measurements  
with and without 

ferrites 
Results show 

good agreement 
with simulation 

Old box design 
without RF shield 

New design  
Cylindrical  or RF 

shield 
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New timing and tracking detectors 
to be installed in Roman Pots 2015 & 2016 (CTP-PPS) 

RP with RF shield and 
tracking detector 

Cylindrical RP and 
timing detector 
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timing detector or other type of timing  detector 



Building & testing & installation& 
calibration of new Roman Pot 
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TOTEM 
Physics program - R&D and detectors 
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R&D timing detectors  
50 ps 

Precision clock 
distribution 

Timing detector 
to be  integrated  

in vertical Roman Pots 
+/- 220  m region of  ip5  

(2015-2018) 

LHC 
β* = 90m 

Physics program  
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Physics  program 

Rad. Hard 
pixel  

New Roman Pot &  movable  
beampipe 

Tracking detector integrated in standard Roman 
Pots with  RF shield 

Timing detector 
to be integrated  

in new cylindrical horizontal Roman Pots 
+/- 220m ip5  

(2015-2018  + x) 
 

CT-PPS project 

LHC 
standard 

optics 

Timing detector 
baseline (Cerenkov) and R&D 
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Commissioning of cylindrical RP (timing) at LHC 
Integration of flange equipped with temperature sensors 

RadMon and heat exchanger   

RadMon fixed to DCS PCB 

VORTEX cooler  
heat exchanger 
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2. Setup for first Runs 
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R&D Timing detector  

• In 2014 several test beams at CERN and PSI 
were used  to: 
- test & develop solid state detectors in 
combination with amplifier 
- perform measurements with Scope and 
SAMPIC 

• Timing detector infrastructure  
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2015 Q1/Q2 
FIRST BEAM 
 9th MARCH 

SCRUBBING 
 FOR 50 ns 

SCRUBBING 
 FOR 25 ns 

Status report  
LHCC LHC nov 14 
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2015 Q3/Q4 
Status report  

LHCC LHC nov 14 
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Summary 

 
• The consolidation program was completed during LS1 
• All goals as outlined in the upgrade proposal were achieved during LS1 
• MoU of the CT-PPS project was signed by  CERN – CMS – TOTEM management 
• 2 TDRs were presented in LHCC – September  2014 (TOTEM, CT-PPS) 
• R&D on timing detectors has started  
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