
Superfast Quarks in the Nuclear Medium  

Misak Sargsian

Florida International University

Kim Egiyan Memorial workshop SRC2006  
 JLab, Newport News 20-21-October,  2006



GE =
1

(1+ q2

R2

0

)2
ρ(r) = R

3

0

8π
e
−R0r

ρ0 = 0.17fm−3

R0 ≈ 4.27fm−1

Rc ≈ 0.3fm Rc ≈
1

R0

Nuclear Matter

Electromagnetic Interaction

Strong Interaction

rN ≈ 0.86fm



ρ(r) = R
3

0

8π
e
−R0r

R0 ≈ 4.27fm−1

ρ(r=0)
ρ0

= 18.2

ρ(r=0.3fm)
ρ0

= 5.1

ρ(r=0.68fm)
ρ0

= 1

Quark Degrees of Freedom

Neutron Stars

r ≤ ∼ 0.3

ρ ≥ ∼ 10ρ0



1

50

100

150

200

250

early universe

LHC

RHIC

SPS

AGS

SIS

atomic
nuclei neutron stars

chemical freeze out

thermal freeze out

hadron gas

quark gluon

plasma

deconfinement

chiral restoration

JLAB12

2 50.3

ρ/ρ

8

te
m

p
er

a
tu

re
 T

 (
M

eV
)

0

ρ(r=0)
ρ0

= 18.2

RBH ≤ 4km



How to get nucleons close together

Probing at large relative momenta
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Signatures
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Deep Inelastic Scattering at x>1
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Two processes driving nucleons close together

First: Kinematics
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Second: Dynamics

Consider: Deuteron
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Convolution Model
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Quark-Cluster - 6q - Model
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Hard Gluon-Exchange Model
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-This softening of x distribution

-This may be unique to DIS

 

-May not happen to QE scattering
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6q cluster

HG model2N SRCs+F2-Mod
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Summary

- QE scatterings show a sizable 2N 
and finite 3N  SRCs in Nuclei

- DIS reactions at x>1  may allow to
       probe the  content of the nuclear core 

- They allow to study the hadron-quark transition 
at short space time separation in nuclei   

- Our study shows that within fast quark picture
nuclear core is more accessible than within

 standard hadronic picture   


