
Overview  
consolidation & upgrade Roman Pots  

           

          Consolidation  program : TOTEM    
           

          Upgrade program :  TOTEM+CMS  ->  CMS-TOTEM Precision Proton Spectrometer (CT-PPS) 
             

                 
 
              ->  Layout of  RP stations - combination of consolidation program with upgrade program 

 
 

 

          Work packages & ECR related to consolidation & upgrade  during LS1 
 
          

           

 

               -> Status of work packages and schedule – issues on critical path 
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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, 
     integration of RF fingers 
    
 
UPGRADE - Roman Pot station –> LS1 
  
- Installation of additional new  RP stations  (horizontal) in +/-220 m region  
    (1 or 2 new 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 -> LS1 and beyond  
  - Integration of new pixel detectors in the (relocated RP147m) RPs in 210 m region 
 - Integration of new timing detectors in the new horizontal RPs   
 - Integration of new timing detectors in the vertical RP (220m) 
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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) 

TDR –TOTEM 
Timing 
measurement in the  
vertical RP 

TDR  
CT-
PPS 



ECRs  related to consolidation & upgrade @LHC ip5 
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Roman Pot consolidation & upgrade - LS1  
overview (schematic) 

1 horizontal 
RP  

TIMING 
Detector 

1 horizontal 
RP  

TIMING 
Detector 

Near 
2 vertical RP 
top/bottom 
1 horizontal 

RP 

 
2 vertical RP 
1 horizontal 

RP 
 TRACKING 
Detector 

 

 
 

Far 
2 vertical RP 
top/bottom 
1 horizontal 

RP 

 

2 vertical RP 
1 horizontal 

RP  
TRACKING 
Detector 

Existing TOTEM RP-220 m (near-far) 

New   
timing detectors 

TCL-6 

CMS ip5   
~ 220 m  

outgoing  
beam 

New 
Si pixel tracking detectors 
in horizontal RPs + RP - RF shield  

Q6 
~ 5-10 m ~ 5 m 
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shielding 

New 
LHC component 

New 
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New RP 
stations 

TCL-4 

New 
LHC component 

All RPs  can be 
operated 
simultaneously !  

Relocated stations 
from 147 m 

consolidation & upgrade 



CONSOLIDATION & UPGRADE 
Sharing of work overview 

with CERN groups (not complete) 

EN-MEF-LE (coordination, synchronization  with LHC planning  & scheduling) 

PH-DT  (RP mechanics, vacuum, motor, services, cable production .. ..)  

PH-ESE (electronic issues, fibers, HV cables…) 

EN-CV-DC (RP cooling system) 

EN-MEF-SI (cables) 

EN-MME-DI   (new RP production)  

EN-MME-FS (new RP production/purchase) 

EN-MEF-DC   (ECR) 

EN-ICE-SIC (FESA) 

TE-VSC-LBV  (ferrite – vacuum measurements, beam pipe) 

TE-MPE-PE  (LHC machine protection) 

DGS-RP-AS (radiation protection) 

PH-UCM (RP engineering, integration,…) 

BE-BI-BL (BLM) 

BE-ABP-HSC (RP – RF study & optimization)  

BE-RF-BR (RF study & measurements) 

BE-OP-LHC  (Operation of  RP – CCC) 

BE-ABP-LCU (collimators) 
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TOTEM 
CMS-

TOTEM 



 
 

UPGRADE of Roman Pots  ->  RP operation  at high luminosity and low β*  
performance & operation limitation -> LHC  and  Roman Pot 
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BLM signal 
increase due to sec. 
particles produced in RP 
material & LHC gas  

Eff  Z – 
Transverse 
 Impedance 

RF - heating 
RP electronics impact 
RP housing impact  
 

RF RP heating : ferrite performance 
temp increase  - out gassing – Curie temp. 
thermal run away 

Eff Z-
Longitudinal 
Impedance 

Insertion  
of RP: 
Distance to beam   
Beam optics 
Luminosity 
Collimators 

Local LHC vacuum 
 degradation 

LHC beam 
stability 

Operation limitation 

Performance limitation 

Roman  Pot  development: 
multi parameter optimization 
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RP optimization started in fall 2012 
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Impedance comparison of  different RP designs & conclusion 
TOTEM collaboration meeting  on  June 2013 (E. Metral) 
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proto type production started with this design  for  cylindrical RP and  RF shield 
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RF test of new Roman Pot design  
combination of new bellow & beam pipe & circular ferrite  with new cylindrical RP or RF shield  

February 2014  
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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 

First results show agreement 
with simulation 
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Wire measurement 
 

A thin wire is used to create an electrical 
line and the reflection and the 
transmission are measured using a 
Network Analyzer. 
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RF test with RF shield & RP cylinder 
(with and without ferrites)  
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INCREMENTAL APPROACH 

•  RP 220 & RP 210 (consolidation) 
 
 
 
 
 
 
 

•  RP RF_upgrade 
 
 
 
 
 
 
 
 

•  RP CY_upgrade 
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Consolidation of Roman Pots 
 
- New ferrite TT2 
- Ferrite lifter 
- Anti-collision 
 
Relocation 
- relocation of 147m at 210m    

Integration of RF shield 
in horizontal RP 210 m  
 
- RF shield  
- Circular Ferrite 
- New bellow with flange 

Installation of new horizontal cylindrical RP 
 
-     Cylindrical Roman Pot 
-  Circular Ferrite 
-  New bellow with flange 
-  New RP station (motor etc.) 
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Roman Pots 210 m (two stations per sector). Upgrade & consolidation 

The same stations as 220 m (two 

vertical pots and one horizontal. 

For horizontal pot new circular 

ferrite and faraday cage due to 

impedance improvement (for high 

lumi and low β* beam). 
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Present (rectangular) housing with new Faraday cage (RF shield) 

Cu 

2mm 

0.5mm 

316LN 

316LN 

For the 210m stations, just for horizontal detectors 

Ferrites 
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Roman Pots with timing detector (one station per sector). Upgrade. 

Duplicate timing detector (complete variant) 
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0.3mm 

0.3mm 

2mm 

2mm 

2mm 

2mm 

Cylindrical Housing (316LN) 

0.2 -0.3 mm 

The design and technology were created with help of 

 D. Perini and F. Bertinelli (CERN). 
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Full metrology control (EDMS.1375622; CRNHZMW_2027) 

CERTIFICAT DE CONTRÔLE 

Material certificate 

Pressure test (+40%), test of cyclic loading, He-leak 

tests (vacuum test) for each housing; EDMS №1340920 
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Assembly of new Roman Pot station 
at bat 186 (TIF)  

• Material arrived for production of 4 RP stations (17.3.2014) 
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Moving tests (in steps of 100 um) 

with and without vacuum; 

checking of safety mech., 

compensation mech., stoppers. 

 Housing calibration laser test 

(Mirko) 

Bake out, vacuum test, outgassing test. 

Started at 19 May for both Timing stations 
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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-220 m (near-far) 

CMS ip5   
~ 220 m  

outgoing  
beam 

TOTEM RP-147 m (near-far) 

Q6 ~ 1.5 m ~ 5 m 
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CMS ip5   
~ 147 m  

Status & schedule 



Status  tunnel sector 5/6-220m &  5/6-
210 m – May 2014 

 
• Almost complete  

missing :  
cooling patch panel  
vacuum line from alkov 
radiation limiter 
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Status & schedule 



p. 22 

The Upgraded Roman Pot Spectrometer 
ECR upgrade 

TCL6 

ECR upgrade : 

2 new horizontal pots 

(only 1 during LS1) 

RP147 relocated to 203-214m 

(ECR LHC-XRP-EC-0010 approved) 

timing detectors 

(first year: only temperature 

sensors for insertion tests) 

existing RP220 Sector 4-5 
(Sector 5-6 analogous) 

Q5 

Q6 

ECR upgrade : 

horizontal pots at 203 m and 214 m to be 

equipped with Faraday cages (RF shields) 

6/5/2014 
J. Baechler   TOTEM  Roman Pot                                                        

LHC Working Group on Forward Physics and 
Diffraction  June, 5. 2014 



LHC Planning 

  

 

A6R5(5/6) 
 220m far    :    219.384   <->   220.314  -> XRPT2.A6R5.B1 
 220m near :    214.3 14  <->  215.244  ->  XRPT1.A6R5.B1 
210m  far    :    212.384   <->  213.314  -> XRPT2.B6R5.B1  (relocated 147m) 
210m near  :    203.063   <->   203.993  -> XRPT1.B6R5.B1 (relocated 147m) 
New XRPT   :    215.544    <->  215.876   -> XRPTT.A6R5.B1   (new Timing – single horizontal) 

 
A6L5 (4/5) 
220m far    :    -220.314   <->   -219.384 ->  XRPT1.A6L5.B2 
220m near  :    -215.244  <->  - 214.314 -> XRPT2.A6L5.B2 
210m far      :   -213.314  <->  - 212.384 -> XRPT1.B6L5.B2  (relocated 147m) 
210m near   :   -203.999  <->  - 203.063  -> XRPT2.B6L5.B2 (relocated 147m) 
New XRPT    :    -215.876 <->   -215.544 -> XRPTT.B6L5.B2 
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Status & schedule 



Conclusions 

• All Roman Pots are assembled  

• Installation is ongoing  
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