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 This results in a spread of the luminosity L,
produced in each bunch crossing.

Heavy-ion operation in the LHC:

[1] 2010: Pb-Pb, [2] 2011: Pb-Pb, [3] 2013: p-Pb.

Beam dynamics of high intensity Pb (lead) beams are strongly influenced by IBS.

Pb ions injection chain: source - LINAC3 - LEIR - PS - SPS - LHC.
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affected by IBS (< y~3) at low energy.
= Emittance growth and particle losses.

Bunch-by-Bunch Differences

In LHC right after injection

Injected Intensity for Fill 2319-B1

Ist Train Transverse Emittance after Injection

Injected Bunch Length for Fill 2319-B1

LHC: Large Hadron Collider
IBS: intra-beam scattering
L: luminosity

N : bunch intensity

€y: normalised emittance
o,: bunch length

Simulation Code: Collider Time Evolution (CTE) [4].
Tracking of 2 bunches of macro-particles in time in a collider.
Simulation of IBS, radiati

Evolution of 4 single Pb bunches at injection (E = 450GeV).

Horizontal IBS growth str
— no vertical dispersion

Additional growth in vertical ey due to coupling.

Single Bunch Evolution at Injection

ion damping, but, eg, no beam-beam.

onger than vertical due to horizontal dispersion,
in model (for speed).

Bunch Long FWHM Evolutlon Fill 3467 @ 450GeV

Intens1ty Evolutlon Fill 3467 @ 450GeV
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Luminosity

Bunch Number [25ns slots]

N, increase from 15t to
the last bunch in a train.

€y decreases from 15t
to last bunch in a train.

Bunch Number within a Train Bunch Number [25ns slots]

o, shows similar
behaviour as Ny,.

Evolution of Colliding Bunches

3 simulation runs with varying initial €y to account for calibration uncertainties.
Losses in N, are overestimated by the simulation, due to assumption of
Gaussian longitudinal profile.

The calibrated ey seems to be underestimated by about 10%.

L, ey and o, fit very well to the simulation for +10% initial €.
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Projections for after LS1

Calculated and Measured Initial Luminosity, Fill 2351

M. Schaumann et al., TUPFI025, IPAC 2013.
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