


















Baryon Number Compression
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Consider a scalar field example

Un-scattered scalar field are 
“quarks” approximately at 
rest with spatial momenta 
small compared to mass 



Infinitesimally on the other side of the sheet

So that the scattered field is

This allows for a computations of the induced current after scattering. 
It is simplest after averaging over transverse fluctuations

After this averaging the scattered current density is uniform 





The induced gamma factor and the local rest frame baryon density are

Results are in accord with Anishetty-Koehler-McLerran
We can compute local fluctuations

The gamma factor and compression is no longer fixed and can 
increase with energy

Results are more complicated to derive but same with 
fermion fields
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Coordinate space rapidity: h

t=0.30 fm/c
t=0.60 fm/c
t=0.90 fm/c
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t=1.80 fm/c
t=2.10 fm/c

Can compute baryon density as function of times and 
momentum and coordinate space rapidity.  At late times 

coordinate space and momentum space rapidity
Aare tightly correlated



General comments about the distribution of the gluon fields:

Expect a steady state rate of gluon production

There will therefore be a spatial gradiant in the produced distribution since 
the number density of produced gluons will be proportional to the n umber 

of struck nucleons and this increases as time increases.

The deposition of energy will therefore be different for baryons and gluons

The interactions of these two fluids will therefore might have a singifiant
amount of shear



Defining a problem (with Kajantie and Paatelainen)

Consider a classical colored test particle at rest. 

It classically hits a sheet of colored glass at x^+ = 0 and is accelerated

Compute the velocity and coordinates of the colored test particle after the collision

dpµ

d⌧
= T · Fµ⌫u⌫

Compute spatial and momentum space distribution of gluon in region where gluon-field is weak

Set up problem for large number of classical colored test particles,  both in region where field is weak 

and strong.  Two sources:  the current of particle and interaction of colored fields at x^+ = 0.

Provides initial conditions for the ba-glasma



To solve the problem simply, choice of gauge is very important:

For background nuclear field:  2-d transverse gauge for $x^- < 0$

For small fluctuation field corresponding to source:  �A� = 0
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Nuclear field does not precess

In this gauge the transverse vector potential is continuous across nucleus

Solution to first order in source and all order in nuclear field

Two contributions:

Acceleration of source as it accelerates through the nucleus

Acceleration of colored Coulomb field as it passes through nucleus

They interfere



Computation is being now being checked.  Find an explicit expression in terms of the 
nuclear field for the space time evolution of the source, and the momentum and space 

time distribution of the gluon field

Believe it will be a useful for understanding high energy fragmentation region,
And some insight into lower energy scattering


