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Overview of interactions to date

ÅFP420 presenters & experts 

ïCMS: Michele Arneodo, Albert De Roeck, Krzysztof Piotrzkowski, 

Marta Ruspa, Mike Albrow, Monika Grothe 

ïATLAS: Cinzia Da Via, Sherwood Parker, 

ï LHC:  K. Potter (contact), F Roncarola, Perrot and Swoboda

ÅSome initial meetings (all held at CERN)

ï16/7/07: (confId=18942) - 3h of presentations and discussion

ï14/9/07: (confId=21160) - CMS session of FP420 Collaboration

ÅThe Review

ï8/4/08:    (confId=31507) ïPart I

ï28/4/08:  (confId=32561) ïPart II

http://indico.cern.ch/conferenceDisplay.py?confId=18942
http://indico.cern.ch/conferenceDisplay.py?confId=21160
http://indico.cern.ch/conferenceDisplay.py?confId=31507
http://indico.cern.ch/conferenceDisplay.py?confId=32561


Review Process

ÅTimeline

ïApril 5: Draft R&D Report circulated to panel.

ïApril 8: Half day of talks by representatives

ïApril 14: Questions provided to reps by panel

ïApril 28: Public presentations followed by breakout 

sessions on: 

ÅCost and Schedule 

ÅCryostat and mechanics

Å3D Silicon

ÅTiming & triggers

ïMay 29: Final draft of R&D Report circulated 

ÅPanel has not had time to review changes yet



Review Part I



Review Part II



R&D Report

Released  May 29, 2008

176 pages

http://cmsdoc.cern.ch/~dde/fp420_v8.pdf

http://cmsdoc.cern.ch/~dde/fp420_v8.pdf


Key items under review

ÅPhysics potential

ïEstimates of potential for Higgs and New Physics

ÅPotentially the only way to access portions of BSM Higgs space

ÅMany other New and SM physics possibilities presented

ÅMain feasibility issues under scrutiny

ïTiming 

ïTracking

ïCryostat

ïSchedule and Cost

ÅThe physics program starts when TWO arms are available 

ïThis is anywhere from 2010 to 2012

ÅOther Issues

ïSafety (Impact on beam conditions), Collaboration strength,é 

etc.



FP420

Detectors at 420 m from the IP to detect forward protons

Replace empty cryostat with Arc Termination Modules (ATMs) 

and ñFP420ò beampipe described in the document



Detectors at 420m

Low b*: (0.5m): Lumi 1033-1034cm-2s-1

215m:           0.02 < x< 0.2

300/400m: 0.002 < x< 0.02

Detectors in the cold region are    

needed to access the low xvalues

TOTEM

(ATLAS/RP220)
FP420

FP420 R&D Study



Acceptance and Resolution

420m+220m

Hector simulation included in CMSSW



Exclusive Central Production (ECP)

ÅppÏp + f + p where + Ý Gap

Å fcan also be SUSY/Exotica

ï Selection Rules Ý central system Jz
PC=0++

ïCan produce any object that is 0++ and 

couples to gluons or photons

ÅPin down quantum numbers

ÅLO QCD backgrounds suppressed 

ïMass resolution per event (~ 2-3 GeV) 

ÅIrrespective of the decay products

ïDiscovery channel in regions of MSSM
ï Particularly bb final states

ï CP properties via azimuthal asymmetries 

ïUnique access to some QCD processes

ñBy tagging both outgoing protons, the LHC is effectively turned into a gluon-

gluon, photon-proton, and photon-photon colliderò

H, h é

22 )''( ppppMH --+=

 dM = O (2-3) GeV potentially

See V. Khoze et al; ADR et al. M. Boonekamp et al. B. Cox et al. V. Petrov et aléBrodsky et al.



CEP THEORY

ÅM t50 GeV states calculable 

in perturbative QCD

ïSudakov suppression factors: 

gluons which fuse to make the 

central state do not radiate

ïBut some contribution from 

other parton-parton interactions

ÅSoft gap survival S2 ~ 3%

ïUncertainties: 

ÅPDFs and calculation of S2

ïCDF: 

Å6sexcess in dijets

ïwell described by theory

ÅCouple CEP ggcandidates: 

ppÏp + gg+ p



FP420 Physics Program 

ÅProgram starts when TWO arms are available 

ïQCD and Diffraction  Ý Accessible from 1032 onwards

ÅCEP mass states 60-180 GeV Ý from 1033 onwards  
ñépenalty for demanding 2 forward photons makes the discovery of SM 

Higgs [sCEP~ 1 to 9 fb for MH=120] in bbchannel unlikelyéò

ïSM  HÏWW* :mass, width etc. may be accessible

ïMSSM enhanced H Ïbb

ñé MSSM CP-even H over large region of MAïtanbplane; discovery for 

all tanbfor MA ~ 140; 5sdiscovery to MA = 200 for tanb>30éò 

ïCP properties of the MSSM Higgs via azimuthal asymmetries of 

outgoing protons or correlations of decay products

ïExclusive nMSSM  h ­ aaÏtttt

ïRadion production, Split SUSY

Å gg, gp interactions Ý accessible from 1033 onwards 

ïSUSY slepton and chargino

ïAnomalous couplings



MSSM Scenario Studies

Contours of ratio of signal events in the MSSM over the SM

No-mixing scenario

Point studied in detail and 

documented in R&D report


