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PS: I was here last time in 1999 talking about HERMES… 
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spatial projection 

Example of a Wigner function  
(a particle passing an interferometer)  

The Wigner function contains the  
most complete (one-body) info  

about a quantum system.   € 

W (x, p) = ψ* x −η /2( )∫ ψ x +η /2( )eipηdη
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GPDs describe e.g. correlations of 
transverse position and 
longitudinal momentum 
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First non-zero DVCS SSA (2000) 
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m 
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BH: LARGE 
+ known 

DVCS: small 
+ unknown 

Interference: medium 
+ non-zero azimuthal 
   asymmetries 

Direct access to DVCS matrix elements 
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longitudinal  
beam spin 

unpolarized 
target spin 

Asymmetry of 
DVCS  

Asymmetry of 
interference term  
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Recoil fibre detector made in Giessen 
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fraction of  
ep→ep γ 

ep→eΔ γ 
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Time	  reversal	  /	  crossed	  diagrams	  

Sca$ering	   Annihila.on	  

GPD 

Generalized Parton Distributions Generalized Distributions Amplitudes 

Transition Distribution Amplitudes 
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€ 

pp →γγ

€ 

pp →γπ 0

Predictions and simulations  
in the QCD handbag approach 
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pp →γγ* →γ e+e−

Whatever the theory is … 

€ 

pp →π 0γ * →π 0 e+e−

… PANDA should measure it 

and  
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Disc DIRC is designed in Giessen 
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Highest luminosities needed for GDAs … not before …  202X 



Now 
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1/3 of events at LHC are diffractive: rich physics 
– more effort is needed to understand it 
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0.09 mrad 100 mrad 
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JINST 4 2009 t10001  

Moveable beam pipe with pockets 
to replace “Roman Pots” 

bellows 

pocket 
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Quartz bars Quartz fibres 
(Giessen) 
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ALFA hit map y vs x 
minimum bias trigger  

ALFA fibre detector made in Giessen 

ATLAS 

ALFA ALFA 
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beam optics: β*= 90m 
June 28th, 2011  

ALFA hit maps y vs x 
minimum bias trigger       coincidence trigger 

ALFA y-postion  
west vs east 

elastic proton scattering: 
proton stays intact  

after collision at 7 TeV 
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Good 
bye 
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