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•  Fundamental diffracAve physics@HERA 

 Much more difficult and less fundamental diffracAve 
physics @LHC: when/if we solve the issue of pileup,               
we are leN with rescaOering effects 

•  Roman Pot experience:  
 a nightmare@HERA, a miracle@LHC 

•  Proton‐lead collisions: a great laboratory for exclusive 
photoproducAon. A pity not to have the possibility to tag 
the proton… 

•  Playing with the LHC opAcs take us to different lands/
physics 



Challenging diffracAon@LHC 



Challenge to tag the LRG at the LHC 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•  The rapidity gap(s) maybe very forward and outside CMS‐ATLAS 
acceptance 

•  Pileup events destroy the gap(s) 

•  The gap(s) survival probability is low 

  LRG not always/really usable  proton tracking (and +ming) detectors 

  CMS‐TOTEM joint data (2012‐2015) 

  CT‐PPS, “CMS‐TOTEM Precision Proton Spectrometer”, (>2016) 



Diffrac+ve measurements 
–  Inclusive single and double diffracAon 
–  Central diffracAon  
–  Low mass DPE resonances 
–  Exclusive χc producAon 
–  Single diffracAve dijet producAon 
–  Single diffracAve W/Z producAon 
–  Single diffracAve J/psi 
–  Exclusive dijet producAon 

 (Inelas+c) cross sec+on 

 Exclusive analyses based on tracking onl 
–  Exclusive dilepton, diphoton  
–  Exclusive upsilon, rho  
–  Exclusive WW 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Accessible physics menu (so far) 



How we tag protons/diffracAon 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figure adapted from                                             
Risto Orava                                             
(Diffraction 2006) 

Unprecedented  
η coverage! 

In terms of pseudorapidity 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CMS detector forward instrumentaAon 

  Hadron Forward calorimeter (HF): 2.9 < |η| < 5.2 (10 m from IP)  

  Beam Scintillator Counters BSC : 3.2 < |η| < 4.7 (in front of HF)  

  CASTOR calorimeter: -6.6 < |η| < -5.2  (14.4 m from IP, one side only )  

  Forward Shower Counters FSC: 6 < |η| < 8 (59-114 m from IP )  

  Zero Degree calorimeter: |η| > 8.1 (140 m from IP)  

+ TOTEM  
 detector 



Courtesy of TOTEM Collab.  



Courtesy of TOTEM Collab.  



Courtesy of TOTEM Collab.  



The CT‐PPS project  



Experimental challenges 



CT‐PPS project status 

During last pp collisions: 

‐  Silicon and Diamonds RP detectors on each LHC sector  

‐  fully integrated in the CMS global run 



Playing with opAcs 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t: 
ξ: 

Courtesy of TOTEM Collab. 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Backup 



Reference Aming system 



HL‐LHC and phase 2 





•  Total room for parAcle producAon @LHC: Δη≈ln(s/mp
2) 

•  Rapidity range effecAvely populated by parAcles: Δη≈ln(mX
2/mp

2) 

     Depends on MX,  e.g. with MX= 500 GeV: Δη≈ 12 

•  The resulAng gap size depends on the process, e.g. in central 
diffracAon, assuming two symmetric gaps, each will have a size of Δη 
≈ ½(20-12) ≈ 4 

     i.e. very forward, oSen outside CMS‐ATLAS acceptance 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Where is the rapidity gap at LHC ? 


