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Motivations (extraction of crossMotivations (extraction of cross--sections)sections)

Model dependent Model dependent →→ independent extractionindependent extraction

ξξ=0.1   =0.1   
M(CE)~3 TeVM(CE)~3 TeV
M(DM(DCCE)~1 TeVE)~1 TeV



HistoryHistory
Extracted Extracted σσ((π ππ π)) at low energies at low energies 

[[W.J. Robertson, W.D. Walker, J.L. Davis, Phys. Rev. DW.J. Robertson, W.D. Walker, J.L. Davis, Phys. Rev. D77 (1973) 2554(1973) 2554]]



CrossCross--sectionssections

max(ξ) 0.05 0.1 0.2 0.3

σσ(s(sCECE), ), µµbb 8.6 38 130 213

σσ((DDCCEE), ), µµbb 0.01 0.3 4.8 15.5

CE and DCE and DCCE cross sections, correspondingE cross sections, corresponding
to elastic to elastic ππ+p +p and and ππ++ππ++ scattering scattering 
at 10 TeV for the BSW parametrizationat 10 TeV for the BSW parametrization

in the region: |qt|<0.5 GeV, 0 < in the region: |qt|<0.5 GeV, 0 < ξ < max(ξ)
[C. Bourrely[C. Bourrely, , J. SofferJ. Soffer, , T.T. WuT.T. Wu, , Eur. Eur. Phys. Phys. JJ. . C 28C 28 ((2002003) 3) 97]97]



Signal and Backgrounds for CESignal and Backgrounds for CE
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Some conclusions Some conclusions 

• SCE (pp-> nX) and DCE (pp -> nXn) processes measured at LHC could provide us 
with unique information  of  π+p and π+π+  elastic cross sections at very high 
c.m. energy (up to several TeV)

• cross-sections for SCE and DCE with π+p and π+π+ scattered elastically are 
estimated at 10 TeV:

σ (pp -> n π+p ) ~ 360 µb at ξ<0.4

σ (pp -> n π+π+ n ) ~ 24 µb at ξ<0.4

• generator  for such event simulation  is developed and included to EDDE v.3

• on the generator level we have studied  possible background for CE and DCE

• Information from all CMS Calorimeters and  t of the leading neutron, measured by  
ZDC, could be used for effective background  suppression

• Extraction of π+ p  and π+ π+  elastic cross-sections is possible with t of neutrons
measurement by ZDC. Uncertainties: absorption can benormalized to pp, 
tends to 1 at t~0.



Physics potentialPhysics potential

Hard π+p  (pp → n jet jet X ) and π+π+ (pp → n jet jet X n ) interaction
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σ ~ 20 nb

σ ~ 0.5 nb
pt(jet)>40 GeV
ξ<0.2

gives access to a
•parton distributions in a pion in a still unexplored domain of Q² and x 
•possible extraction of effective strangeness, charm, and beauty content of the pion
•study of the  d-u asymmetry in the pion



Measurement of  t neutron with  ZDCMeasurement of  t neutron with  ZDC

At  140 m for 5 TeV neutron t ~ 0.128 R^2: t < 0.3 =>R<1.5 cm ATLAS ZDC

CMS ZDC

Central cell (2x10 cm) of EM  ZDC: t<1.2 GeV-2

We suggest to change fiber layers by THGEM plates

1. A Concise review on THGEM detectors.
Nucl.Instrum.Meth.A598:107-111,2009. 
e-Print: arXiv:0807.2026 [physics.ins-det]

2. Development of detector active element based on thgem.
e-Print: arXiv:0906.4441 [physics.ins-det] 

• cheap
• fast
• high rad. resistance
• coordinate and energy measurement
• upgrade HE CMS
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