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responsible for confinement?
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Big Questions
a

What is the 
structure of hadrons in 
terms of quarks and 

gluons?

for U(1) symmetry 
breaking?

What are the degrees of 
freedom and mechanisms 

responsible for confinement?

What are the degrees of 
freedom and mechanisms 

responsible for chiral 
symmetry breaking?
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• Accurate determination of the 
parameters of QCD: 

• ΛQCD, or αs, which sets the scale for all strong 

interaction phenomena;

• the QCD vaccum Θ parameter, controlling the 

violation of CP symmetry; 

• masses of quarks, in particular the ratio (md-
mu)/(md+mu), which ultimately control details of 
hadron spectroscopy 

Fundamental Problems in Strong Interactions 
and Hadron Physics
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• Understand the origin and dynamics of 
confinement. Whereas lattice calculations 
clearly indicate the formation of tubes of 
gluonic fields connecting colored charges, 
we need to understand:

• why flux tubes are formed;

• how they relate to the confinement               
of color charges;                             

• what is the role that they play in the structure 
and dynamics of hadrons
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• Understand the origin and dynamics of 
chiral symmetry breaking,          
responsible for the existence of          
light pions, in particular:                              

• we need to understand the physical          
origin of the quark zero modes         
generating  the chiral condensate;  

• we need to understand the relationship between 
the deconfinement and chiral phase transitions 
at finite temperature
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• Understand the quark and gluon             
structure of hadrons based on QCD.                                                                            
We need to develop a quantitative   
understanding of how quarks and            
gluons provide: 

• the binding of hadrons; mesons,            
baryons and exotic states

• the spin of the nucleon                                    

Texto
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• Understand the relation between parton 
degrees of freedom in the infinite 
momentum frame and the structure of 
hadrons in the rest frame:                                        

• deeply inelastic scattering experiments measure 
correlation functions along the light cone and 
determine probability distribution of partons in 
the infinite momentum frame;

• we need to develop physical insight and 
quantitative tools to relate parton distributions 
to the structure of hadrons in their rest frame
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experimental talks theoretical talks posters

36 19 ~40

a

Strong Interactions and 
Hadron Physics Session

a

Hadron structure
QCD parameters

Parton distribution functions
Single/Double parton scattering

Strangeness in the nucleon
Nucleon form factor

QCD under extreme conditions
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How can I do it?
What should I include?

quarta-feira, 10 de agosto de 16



How can I do it?
What should I include?

This is my personal view 
I apologize for not 

including some 
contributions that are as 
important as the ones I 

have included

all figures were taken from the oral presentations in the SIHP session
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I will try not to 
fall!!!
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Hadron Structure: exotics

III

X+(5568) , Z-(4430), Pc+(4380), Pc+(4450), X(4140),  X(1835), 
Y(4260), X(3872), Zc+(3900), Zc+(4020), Zb+(10610), Zb+(10650) ...

from L. 
Zhang talk

normal hadrons

pentaquark ?
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X+(5568) 

from D. Zieminska talk
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X+(5568) 

from D. Zieminska talk
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ChristopherThomas
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ChristopherThomas

David Wilson

also did a coupled 
channel analysis looking 
for poles of t-matrix
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also did a coupled 
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for poles of t-matrix

not a q-qbar state? It has a q-qbar 
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ChristopherThomas

David Wilson

also did a coupled 
channel analysis looking 
for poles of t-matrix

not a q-qbar state? It has a q-qbar 
component, but also a ππ component

} scalars as 4-quark states

in LQCD all non stable (in QCD) states will mix!
Real question: how big are the components?
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Hadronic Structure
PDF, vector boson production, 

Z + jets

from N. Neumeister talk
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from Peter Skands talk
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Alexander Huss
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Peter Skands

Texto
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QCD parameters αS, mQ
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Paul Mackenzie
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Santiago Peris
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Hadronic Structure spin of the nucleon, 
strangeness in nucleon

contributes to the spin of the nucleon

from  B. Surrow talk

Phiala Shanahan
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QCD parameters CP violation

Jorge A. Nogueira
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CPT
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CPT

Hadron Physics working!
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Chiral Symmetry

Abdel N. Tawfik
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Modeling

Tim Martin

from R. Field talk

T
e
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Conclusions

SIHP

We are 
doing an 
excelent 

job!
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Questions?
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