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TheLayout
Chapter 1:Project Overview  

eRHIC ZDR 11

and optimized for electron-ion collision physics studies, shall be constructed in that intersection 
point.  

Figure 1.3: Design layout of the eRHIC collider. 

Electron beam in this design is produced by polarized electron source and accelerated in a linac 
injector to the energies of 5 to 10 GeV. In order to reduce the injector size and , therefore, the injector 
cost, the injector design includes recirculation arcs, so that the electron beam passes same 
accelerating linac sections multiple times.  Two possible linac designs, superconducting and normal 
conducting, have been considered. The beam is accelerated by the linac to the required collision 
energy and injected into the storage ring. 
The electron storage ring should be capable of storage the electron beam at the energy range of 5 to 
10 GeV with appropriate beam emittance values. It does not provide any additional acceleration for 
the beam. The electron ring should minimize depolarization effects in order to keep the electron beam 
polarization at the high level for the time of a store which is on the scale of several hours.   
The injector system also includes the conversion system for positron production. After production the 
positrons are accelerated to 10 GeV energy and injected into the storage ring the same way as the 
electrons. Obviously the field polarities of all ring magnets should be switched to opposite at the 
positron operation mode. Unlike electrons the positrons are produced unpolarized and have to be 
polarized in the ring.  Therefore the design of the ring should allow for sufficiently small polarization 
time. The current ring design provide polarization time about 20min at 10 GeV. But with polarization 
time increasing sharply as beam energy goes down the use of polarized positron beam in the present 
design are limited to 10 GeV energy. 

AGS

BOOSTER

RHIC

e-cooling

LINAC

EBIS

recirculating linac injector 5-10 GeV static electron ring
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Spin–orbitresonances

νspin=k+kIνI+kIIνII+kIIIνIII

νspin:amplitudedependentspintune≈closedorbitspintune=precessions/turnonCO

•Orbit“drivesspins”===>Resonantenhancementofspindiffusion.

•Resonanceorder:|kI|+|kII|+|kIII|

•Firstorder:|kI|+|kII|+|kIII|=1e.g.SLIMlikeformalisms.

•Strongestbeyondfirstorder:

synchrotronsidebandsoffirstorderparentbetatronorsynchrotronresonances

νspin=k+kiνi+kIIIνIII,i=I,IIorIII
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1231 2

14.4 m

at 10 GeV
26.7 Tm

A rotatorSol.Quads.Sol.
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The4×4transfermatrixforthetransversemotionthroughapairofsolenoids:
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Use5back–to–backsymmetricquadrupoles.
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Allmonitorson
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Allmonitorson
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80percentmonitorson
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20percentmonitorson
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CalibratingtheM-CsoftwarestructureagainstSLICK
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CalibratingtheM-CsoftwarestructureagainstSLICK
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CalibratingtheM-CsoftwarestructureagainstSLICK
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CalibratingtheM-CsoftwarestructureagainstSLICK
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Allmonitorsonandabouthalfofthe“b–b”
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Allmonitorson,no“b–b”,nearcouplingresonance
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