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!
What have we learned so far at LHC? 

What will we learn from new data, including so far unpublished 
measurements at 7,8,13 TeV? 

http://arxiv.org/pdf/1604.03469v2.pdf


Inward Bound
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Early History*

• post WWI: Rutherford and Chadwick continue alpha  
scattering experiments with light targets- ie Lithium 
• find a “region of anomalous interaction” 
• in 1929 annual Royal Society lecture Rutherford  

proposes continuing to higher energies w. artificial 
accelerators

*see B. Cathcart “The Fly in The Cathedral”



Fixed Target Techniques(1)
“The electron scattering method” 

e+N->e’+X

excellent momentum resolution  
needed to  

resolve elastic part



Complementary Technique: 
recoil method

h+p(at rest)->X+p(recoil)

USA-USSR Collaboration



these techniques translated well to elastic scattering at high 
energy colliders 

eg. high precision of 7 TeV TOTEM 

but picture less clear in related inelastic diffraction

in this talk emphasize what we can learn from high precision 
elastic data about proton profile 

more inelastic diffraction data could help



1980 Review by Amaldi and Schubert

what is consequence for this picture of higher “survival 
Probability” at 7TeV? 

we follow a similar analysis



Geometry in impact parameter,b, space:

Unitarity condition in b-space:



With these reasonable approximations the inelastic profile 
simplifies to a function of 2 parameters:

and, in particular at b=0:

when comparing the value at different energies we find ISR 
was at a shallow minimum

have we reached an asymptotic value at 7 TeV?



How might this evolve with Energy?



2 basic approximations 
made simplification to:

•which is plotted in previous slide 

• small real part->~2% effect @LHC near t=0. 

• dominant exponential behavior in t 

• we check this latter numerically below









Thank You for Your Attention!


