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Overview of interactions to date-

A FP420 presenters & experts

I CMS: Michele Arneodo, Albert De Roeck, Krzysztof Piotrzkowski,
Marta Ruspa, Mike Albrow, Monika Grothe

I ATLAS: Cinzia Da Via, Sherwood Parker,
I LHC: K. Potter (contact), F Roncarola, Perrot and Swoboda

A Some initial meetings (all held at CERN)
I 16/7/07: (confld=18942) - 3h of presentations and discussion
T 14/9/07: (confld=21160) - CMS session of FP420 Collaboration

A The Review

T 8/4/08: (confld=31507)71 Partl
T 28/4/08: (confld=32561)1 Part Il



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

CMS,

Review Process -

A Timeline

April 5: Draft R&D Report circulated to panel.
April 8: Half day of talks by representatives
April 14: Questions provided to reps by panel

April 28: Public presentations followed by breakout
sessions on:

A Cost and Schedule

A Cryostat and mechanics

A 3D Silicon

A Timing & triggers

May 29: Final draft of R&D Report circulated
A Panel has not had time to review changes yet
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R&D Report

May 29, 2008

The FP420 R&D Project: Higgs and New Physics with
forward protons at the LHC

M G. Albrow', R. B. Appleby?, M. Ameodo®, G. Atoian®, R. Barlow®, W. Beaumont®,

L. Bonnet®, A, Brand(’, P. Bmseyg, C Buitar®, J M. Butterworth®, M. Carter', B.E. Cox®",
D. Dattola"!, C. Da Via'?, J. de Favereau®, D. d'Enterria'®, P De Remigis'!, A. De Roeck!>5*,
EA De Wo[fﬁ, P Duarte™!, J R Ellis'®, B. Florins®, J. R. Forshaw'?, J. Freestone'?,
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S. Koiyam, N. Konsiantinidis®, H. Kowalski?!, F Lanni®, HE. Larsen®, S.-L. Lin**,

A Lyupineg, FK. Loebinger', R. Marshall', A. D. Martin®®, J. Monk®, I. Nasteva'?,
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FP420 R&D Collaboration

Fermilab, *University of Manchester and the Cockceroft Institute, “Universita del Piemonte
Orientale, Novara, and INEN, Torino, *Yale University, SUniversiteit Antwerpen, fUniversité
Catholique de Louvain, "University of Texas at Arlington, *University of Glasgow, “University
College Londen (UCL), 'Mullard Space Science Laboratory (UCL), INEN Torino,

P University of Manchester, '*CERN, PH Department, "“Rockefeller University, N,
SLawrence Livermore National Laboratory (LLNL), 16Univaarsity of Wisconsin, Madison,
1TUC Davis, BIFCA (CSIC-UC, Santander), YMolecular Bioclogy Consortium, Stanford
University, 2 Institute for Particle Physics Phenomenology, Durham, 2 DESY, 2 Brookhaven
National Lab {BNL), **Universita di Torino and INEN, Torine, **University of Alberta,
“iHelsinki Institute of Physics, 2*CERN, TS/LEA, *ITEP Moscow, > Universidade do Estado
do Rio De Janeiro (UERJ), *Institute of Physics, Prague

*Contact persens: Brian.Cox@manchester.ac.uk, Albert.de.Roeck @cern.ch
TNow at Rice University

http://cmsdoc.cern.ch/~dde/fp420 v8.pdf

Released May 29, 2008
176 pages


http://cmsdoc.cern.ch/~dde/fp420_v8.pdf
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Key items under review -

A Physics potential

I Estimates of potential for Higgs and New Physics
A Potentially the only way to access portions of BSM Higgs space
A Many other New and SM physics possibilities presented

A Main feasibility issues under scrutiny
I Timing
I Tracking
I Cryostat

I Schedule and Cost

A The physics program starts when TWO arms are available
I This is anywhere from 2010 to 2012

A Other Issues

I Safety (Il mpact on beam conditio
etc.



FP420 |

Detectors at 420 m from the IP to detect forward protons

Replace empty cryostat with Arc Termination Modules (ATMs)
and AFP4200 beampipe described



y. Detectors at 420m |

M=5E,S

Central Detector System
7/ Where g, ,are the fractional momentum

losses of the outgoing protons
Leading proton

’ .Le%dir.lﬂ'é)rotoé‘l_- I ) k Fmﬂ ETﬁmm

#HLL " 4 detector
420m  308m 215 m
FP420 TOTEM
(ATLAS/RP220)

Low £*: (0.5m): Lumi 1033-103%4cm=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

mmm) FP420 R&D Study



CMS

Acceptance and Resolution

o 0.6 = ) Q i
g [ Silicon at3mm +Smm € ol IP1 Acceptances 420+420
B 0.5 — 4204420 e 1P14204220 -E_ I Sifcon distanca
3 IPS 4204220, @ 04 [ s
Q o 0. = 3mm
< 0.4 -
0.3l 0.3 o AN 7mm
: 9mm
0.2 0.2
0.1} 0.1
0.0l busat Lt L — .. |...f'.:..;|....|...|...|..|.. l
40 60 80 100 120 140 160 180 200 220 240 0.0 30 60 80 100 120 120 160 180 200 220 240
Mass of Higgs (GeV) Mass of Higgs (GeV)
6 6
% - (@) 420+420 (1) no smearing ﬁ i \ 420m+220m
U] (2) smear primary beam g o
E St (3) + smear primary vertex E St
= (6) — (4) + smear meas. dx 10um E
% 4+ — (5) + smear meas. ang. lurad =2 3
0 ) T (6) + smear meas. ang. 2urad o
o Q |
c c 3
w
@ @ |
|
= s 2 i
i
ufﬂl..-. T T T T i, o R R L
40 60 B0 100 120 140 160 180 140 160 180 200 220

Mass of Higgs (GeV) Mass of Higgs (GeV)

Hector simulation included in CMSSW



® Exclusive Central Production (ECP)E
App/p+Ff+p where+Y Gap
A f can also be SUSY/Exotica
Ps i Selection Rules Y central system J,PC=0**
I Can produce any object that is 0** and
couples to gluons or photons
Q H, h &

A Pin down quantum numbers
A LO QCD backgrounds suppressed
P, I Mass resolution per event (~ 2-3 GeV)
A Irrespective of the decay products
I Discovery channel in regions of MSSM

M El — (p + p - pl- p')z i Particularly bb final states

I CP properties via azimuthal asymmetries

M = O(2-3) GeV potentially I Unique access to some QCD processes

nNBy tagging both outgoing protons,-
gluon, photon-proton, and photon-p hot on col I i der o

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



CEP THEORY |

A Mt 50 GeV states calculable
In perturbative QCD

I Sudakov suppression factors:
gluons which fuse to make the
central state do not radiate

I But some contribution from
other parton-parton interactions
A Soft gap survival S2~ 3%
I Uncertainties:
A PDFs and calculation of S2
I CDF:
A 6s excess in dijets
I well described by theory
A Couple CEP g gandidates:

ppl p+gep

o (fb)
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FP420 Physics Program -

A Program starts when TWO arms are available
i QCD and Diffraction Y Accessible from 1032 onwards

A CEP mass states 60-180 GeV Y from 1032 onwards

ARépenalty for demanding 2 forward ph
Higgs [Scep~ 1 t0 9 fb for My=120] inbbc hann e | unl i kel yé

i SM HI WW* :mass, width etc. may be accessible

i MSSM enhanced HI bb

né MSS Meved P over large region of M, i tanb plane; discovery for
all tanb for M, ~ 140; 5s discovery to M, = 200 for tanb> 3 0 € 0

I CP properties of the MSSM Higgs via azimuthal asymmetries of
outgoing protons or correlations of decay products

i Exclusive nMSSM h- aal t t t t
I Radion production, Split SUSY

A g gp interactions Y accessible from 1033 onwards
I SUSY slepton and chargino
I Anomalous couplings




MSSM Scenario Studies -

Point studied in detail and
documented in R&D report

No-mixing scenario

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



