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— to develop an initial design for eRHIC

— to investigate most important accelerator
physics issues
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e ZDR design luminosities (for high

energy setup):
‘% - + ' « ep:4.4162cm3st
' O & — eAu: 4.4 16°cm?s?

— e-He: 3.1 162cmzs?



Polarization (percent)
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Full 3-D spin motion

Equilibrium polarizations with misalignments
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Beam energy (GeV)
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« e-p luminosity >16°cms! possible

Booster
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IP

Compton
olarimeter
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V1 Ayz 2.25Ge\
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Polarization transparency (from the source to the IP) is realized by “‘ =
synchronous small (<40MeV) adjustment of energy gains (Dg, Dg) in s
small and large linacs. P R, S (N, o]

Energy m the IP, GeV
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State-of-the-art cavity engineering design to mineévand damp High Order
modes of electromagnetic field.
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e-p luminosity for 112 bunches and 15pi proton emittance
10Gev-250Gev mode
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Luminosity dependence on CME without cooling

Luminosity reduction factor at 5-50 mod
for linac-ring: 0.2
Luminosity reduction factor at 5-50 mod
for ring-ring : 0.01.
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Luminosity dependence on CME with cooling
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* RiIngring:
« The accommodation of synchrotron radiation powad|on
vacuum chamber. (To go beyond 5.e32°sfluminosity).
e Linacring:
» High current polarized electron source
* Energy recovery technology for high energy and lugient
beams
e |on ring:
« Beam cooling techniques development (electronhsistec).

* Increasing total current (ions per bunch and numbéunches).

Going beyond 180 bunches will require cardinal injectiotesys
upgrade.

e Polarized Héproduction (EBIS) and acceleration



Two design options foeRHICare under development: rimgng andlinac-
ring.

Zero-degree design has been produced ( ZDR, 2004).

Present development is towards more detailed conceptual degmh r

Ring-ring design is at present level of acceleratornetdgy, but e-p
luminosity of 1.e33 cris! is very difficult to achieve.

At similar level of electron beam intensities thac-ring design provides
higher luminosity, but requires significant devetogt for polaized
electron source.

Dedicated mode allows to exploit advantagetnaic-ring option by using
cooling and higher proton bunch intensity.






