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Outline

McLerran-Venugopalan model for glasma

Energy-momentum conservation to compute
excitation energy and rapidity loss of the
projectile and target nuclel

Use space-time picture to estimate
compression of the nuclel

Estimate initial temperature and chemical
potential using an equation of state

Can the experiments be done?



Energy-Momentum Conservation

dPY = —TH g5

glasma

Projectile four-momentum/area:  Ps = (€p,0,0,Pp)

hypersurface: dx, = (dz,0,0, —dt)

Glasma energy-momentum tensor:

(A+Beosh2n 0 0  Bsinh2p )
T,uv _ 0 .A 0 0
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Initial Conditions and Input Parameters

UV Cut-off Scale:

Initial energy density
from Heinz et al.

Au-Au (200 GeV)

Pb-Pb (5.02 TeV)

3GeV < Q <5GeV

EU(?"J_) = E{](TJ_ = 0) (Y;_Z(EHS-)))

+oo
Ta(r)) =/ pa(rL,z)dz

g(r, =0,7 = 0.6 fm/c) = 30 GeV/fm®

g(r, =0,z =0.6fm/c) =132 GeV/fm®



Rapidity Loss and Excitation
Energy (central core) for Au-Au
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Rapidity Loss (central core)

AU-AU Pb-Pb
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Baryon Stopping Data (0-10% centrality)
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|. G. Bearden, et al.

[BRAHMS Collaboration],
PRL 93, 102301 (2004)
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Nuclear Compression
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In the rest frame of the Target In the rest frame of the Fireball
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Baryon and Energy Densities Au-Au
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Local Baryon Density for Au-Au

Contours in units of baryons/fm3
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Baryon Density AuAu@200GeV
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Central core of b=0 collisions Au-Au
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Baryon Density PbPb@5.02TeV Energy Density PbPb@5.02TeV
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Compare to lattice results from Fodor et al.
with point hadrons and with excluded volumes.
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Compare to lattice results from Fodor et al.

with point hadrons and with excluded volumes.
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Compare to lattice results from Fodor et al.
with point hadrons and with excluded volumes.
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Point hadrons yield anomalous behavior
Inconsistent with the lattice results.



s/n

Entropy Per Baryon AuAu@200GeV

50— entropy Per Baryon AUA@Z00CEV _ 100 Entropy Per Baryon PbPb@5.02TeV
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Equation of state used to obtain entropy density
from energy and baryon densities assuming
thermalization at 0.6 fm/c.
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Temperature v.s. Chemical Potential AuAu@200GeV
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In Progress and the Future

Other projectile-target combinations, non-central
collisions

Other models for the glasma energy-momentum
tensor

Initial conditions for hydrodynamics
Can measurements be made at these high rapidities?

Supported by Office of Science, U.S. DOE



	Estimating the Temperature and Chemical Potential in the Forward and Backward Rapidity Regions at RHIC and LHC
	 Outline
	Energy-Momentum Conservation
	Initial Conditions and Input Parameters
	Rapidity Loss and Excitation�Energy (central core) for Au-Au
	Rapidity Loss (central core)
	Baryon Stopping Data (0-10% centrality)
	Nuclear Compression
	Baryon and Energy Densities Au-Au
	Local Baryon Density for Au-Au
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Net-Baryon Rapidity Distribution
	Beam Energy or Rapidity Scan?
	Temperature and Chemical Potential
	Slide Number 24

