Feasibility of DIS (Polarized e-p Collider) at RHIC

G. lgo, UCLA & T. Sioan, Lancaster U,

The Relativistic Heavy lon Collider (RHIC) with polarized proton and He' beams and
with heavy ion beams could support a program of deep inclastic scallering
cxperiments if & low energy beam (~2GeV) of electrons circulated in RHIC. These
experiments,which would have a similar center of mass energy to the highest energy
fixed target experiments, would allow precision measurements of the polarized proton
and neutron structure functions down to Bjorken x of 107 and permil a precision test of
the Bjorken Sum Rule (B)SR) [1]. Colhisions of 50 GeVinucleon polarized protons and
He-3 ions with 2 GeV polarized electrons ( 60 circulating bunches of 10" polarized
cleetrons produced by a SLAC-type [3] polurized electron source) would allow the BjSR
integrals to be determined 1o a statistical precision of 1.4% and 0.8% at Q% of 2 and 8
GeV? respectively for runs of luminosity of 1000 pb' for each of ep and e-He*
collisions, The BjSR is a deeply fundamental sum rule which, if broken, would imply
serious consequences for QCD [5]. The current world data agrees with the BjSR at the
level of 10% due o all sources of error [3.4]. Higher precision measurements would
pravide a more stringent test of QCD. Such an experiment al RHIC would complement
those proposed at HERA [6], which would have a much wider " and higher energy
range and hence probe different physics,

The addition of the option of e-p, He' collisions to RHIC's arsenal would provide a nice
way o measure the absolute polarization of these hadron beams by measuring the elastic
scaltering asymmetry A, and by measuring the electron beam polarization with high
precision in Moller scatlering,
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No Kodeira's Larin et al. have completed  Boughly estimated 4th
correction  first order the 2nd and 3rd order order correction by

correction corrections. Kataev & Starshenko
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Nucleon energy 25 GeV 50 GeV 100 Gev
Gamma 1 p at gsq=2 += ;0013 .0023 L0037
Gamma 1 n at qeqg=2 +-.0018 .0031 .0050
Bj sum rule at gsg=2 +-.0022 .0039 .0062

%¥ accuracy on Bj SR £ 3 2.6 S
Gamma 1 p at gsg=8 +-.00081 .0015 -0025
Gamma 1 n at gsqg=8 +=-.0011 .0020 .0035
Bj sum rule at gsg=8 +-.,0014 .0025 .0043

% accuracy on Bj SR 0.7 1.3 2.2

(taking gamma 1 P -gamma 1 n = 0.2)
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