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Definitions



Years
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(1967)           (1972)              (1980)           (1990)        (1985)   (2010)
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P+O

P-O

Протон протонные столкновения

Ускорители протонов, антипротонов и ядер

Протон антипротонные столкновения

Р-померон; О-оддерон
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 Double Diffraction Dissociation

 One central gap

 Double Pomeron Exchange

 Two forward gaps

 SDD: Single+Double Diffraction

 One forward  gap+ one central gap

Central and Multigap Diffraction

Rate for second diffractive gap is not suppressed!



Total Cross-Section
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Luminosity-independent measurement 
via optical-theorem  simultaneous 

evaluation of forward elastic and 
inelastic rate (TOTEM)
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Inversely:

(tot + dN/dt|t=0)   (DL/L > ~ 2 Dtot/tot)       

(L    + dN/dt|t=0)                (Dtot/tot > ~ ½ DL/L)
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tot (LHC) ~ 110 mb (=2; best-fit)

tot (LHC) ~ 95 mb (=1)

 elastic rate down to |t|=10-3

GeV2 to  keep extrapolation 
error small (1-2%)

 Sufficient h coverage to 
access Nel+Ninel 
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Elastic Scattering

s

2

2

||

totEM2
)(

4t

2
tb

NC

CNIt

eiLffL
dt

dN 



 





momentum transfer -t ~ (pq)2 

q = beam scattering angle     
p = beam momentum

= 14 TeV prediction of BSW model
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L, tot , b, and 
from FIT in CNI 

region  (UA4) 

CNI region: |fC| ~ |fN| @ LHC: -t ~ 6.5 10-4 GeV2;  qmin~3.4 mrad

(qmin~120 mrad @ SPS)  
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“break”

Im h
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pion clouding

“atmosphere”

absorptions
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Geometrical scaling (GS), saturation and unitarity
1. On-shell (hadronic) reactions (s,t, Q^2=m^2);

t  b transformation:

and dictionary:
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Does GS imply saturation? Not necessarily!
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