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APEX Topics relevant for RHIC II
and eRHIC e-Cooling

• Accurate understanding of IBS for ions (need ions for
the studies)

• Other sources of emittance growth - both coherent
and incoherent (need protons for the studies)

• IBS suppression lattice (need ions for the studies)

• RHIC lattice for electron cooling (β ~ 200 m, /α/ <<1)

• Beam-beam and other effects with Bi-Gaussian beams
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Accurate understanding of IBS
for ions - talk by A. Fedotov

• Accurate understanding of IBS for ions
– Affect luminosity evolution during the store
– Determines the requirements for electron beam
– Determines e-cooler complexity and  cost
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Other sources of emittance
growth - both coherent and

incoherent
• e-Cooling needs to know enemy it has to fight

– Distinguish coherent from incoherent growth mechanisms

• Accurate understanding of emittance growth for ions
– Affect luminosity evolution during the store
– Determines the requirements for electron beam
– Determines e-cooler complexity and  cost
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IBS suppression lattice
(talk by Steve Tepikian)

• Optimize the RHIC lattice in ion-ion collider mode for
SIGNICANT reduction of the transverse IBS

• Reduction of emittance growth for ions
– Affect luminosity evolution during the store
– Determines the requirements for electron beam
– Determines e-cooler complexity and  cost



Vladimir Litvinenko
APEX Workshop Nov 8, 2005

Transverse IBS in RHIC
The main contribution to the transverse IBS in RHIC come from the
arcs, most of which comprised of FODO cells
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Transverse IBS rate in RHIC
Present operating
point

ΔQx

ΔQy

NOTE: ΔQx.y are tune advances per one FODO cell
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J.Wei
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RHIC lattice for electron
cooling

• Present scheme of e-Cooler is on based the use of
non-magnetized low emittance co-propagating and
interacting with ions in two warm section around one
of IPs - there is no solenoid any longer…

• Cooling improves with decrease of angular spread in
ion beam, i.e. with increase of

• Present design requires β ~ 200 m, /α/ <<1
• There is RHIC lattice with β*~100m
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Effects of Bi-Gaussian beams

• e-Cooling naturally generates non-Gaussian ion beams
with a dense core and weak “wings”  - can be rather
accurately represented by two Gaussians (bi-
Gaussian)

• Simulations (C.Montag) indicate that beam-beam
effects differ from Gaussian beam case

• IBS of bi-Gaussian is different from that of Gaussian
• Worth looking experimentally and compare with

predictions
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a) RHIC with injection RF -> long bunches
b) Kick transversely the tail of the beam
c) Generate one or two bi-Gaussian beams
d) Compare luminosity  and beam-beam effects
    by colliding

a) Bi-Gaussian with Bi-Gaussian 
b) Bi-Gaussian with Gaussian
c) Gaussian with Gaussian
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APEX Topics relevant for RHIC II
and eRHIC e-Cooling

• Accurate understanding of IBS for ions (need ions for
the studies)

• Other sources of emittance growth - both coherent
and incoherent (need protons for the studies)

• IBS suppression lattice (need ions for the studies)

• RHIC lattice for electron cooling (β ~ 200 m, /α/ <<1)

• Beam-beam and other effects with Bi-Gaussian beams


