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Nucleon Structure

o Light sea quark
 Gottfried Sum Rule:
Sc=13ifu=d
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NMC Measurement
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Nuclear shadowing (double scattering of virtual photon from both
nucleons in deuteron) ~ 4-10% effect on Gottfried sum =»
disagreement with naive calculation of GSR remains



Reconciling the Disconnect
Three assumptions:

NMC:

1. Extrapolation of NMC measurement to
lower x?

b E665 experiment measured to
lower x

GSR:

1. Charge symmetry?

b No signs of charge symmetry
— breaking

u=d ?

b Directly measure through Drell-Yan
Knowledge is data-driven



First Direct Measurement
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E866 Drell-Yan
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ES866 Drell- Yan

Fermilab Meson East Building 12
800 GeV proton beam |
0.04 <x<0.35

Uncertainties dominated by
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E9O6 Drell-Yan
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Other Physics to be Probed with Drell-Yan

Partonic energy loss in nuclel
« Beam quark lose energy as it penetrates nucleus
=> shift in observed parton momentum fraction
=>» measure energy loss by using different size nuclei

=» establish a baseline for energy loss expected in heavy
ion collision

'0) Parton Loses Energy
in Nuclear Medium




Borated Neutron Absorber

olid Iron Magnet

Liquid H,, d,, and
solid targets

Hadron Absorber



o Statistics are better, but some issues to keep in mind:
e Lower particle energy =2 increased muonic decay of hadronic
background
e Lower energy muons multiple scatter more readily in the hadron
absorber

Bend plane view
Mass = 7.0 GeV Xf= 0,2, .4
SM3
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Magnet Installation

Status of NM4
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 Focusing magnet (FMAG) installed

e Momentum measuring magnet (KMAG) installed
 Hadron absorber

e Beam dump (watch muons from J/y)



E9O06 Beam

* 53 MHz beam repetition frequency (18.9ns)
e 5 seconds every minute: 2 x10% protons/sec

(4 kW beam, 5 W deposited on target,1 x10*2 protons/min)
e at least 5.2 x10'8 total protons for experiment

18.9 ns RF buckets
<>

!

6 trains of 81 RF buckets

!

5 seconds




E9OO0GC Target

2 liter LH, and LD, target flasks
Empty target for target systematics
Solid targets (C, W, Ca, ??)

Targets on movable table: change
targets between pulses (each min)
Closed circuit GM cryocoolers cools a
condenser

H,/D, liquifies in condenser =¥ drips
(fills) into target flask




Detectors
Station 1: MWPC (Multi-Wire Proportional Chamber)

Station 2;: E866 Station 2

Station 3: Two halves
— Lower half: E866 Drift Chamber
— Upper half: Newly designed and constructed

Station 4. Muon Prop. Tubes
Hodoscope scintillators to trigger info. For all four stations

Bend plane view

Mass =7.0GeV X =0, .2, 4
SM3
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Schedule

First commissioning beam in July (?) 2010 depending on
machine schedule.

Experiment with H,/D, to begin late 2010.
Run with full beam ~2 years

Prospects for further Drell-Yan experiments at J-PARC (50
GeV) or Fermilab Main Injector (60 GeV)

Expt.
Funded

Magnet Design
And construction

Experiment
Construction

Experiment
Runs

J-PARC
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E906 experiment will extend the measurement of light anti-
quark asymmetries

— to higher x

— with greater statistics
Absolute pp, pd cross sections
Partonic energy loss

Structure of nucleonic matter
Commissioning to start in July
Data-taking to start late 2010
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Drell-Yan fixed target experiments at Fermilab
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Other Physics to be Probed with Drell-Yan

EMC effect
=» parton distributions of bound vs free nucleons
What can the sea parton distributions tell us about nuclear
binding?
E906: Measure nuclear effects precisely
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