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layout of the CLIC positron damping ring
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The horizontal ¢, vertical €, and longitudinal &, emittances evolve with
time according to a set of three differential equations:
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where 7,, 7, 7; are the radiation damping times of the betatron (xy) and syn-
chrotron (t) oscillations respectively. €40, €40, €10 are equilibrium emittances

determined by radiation damping and quantum excitation in the absence of

IBS and T}, (g4, €y,€1), p € {x,y,t} are intrabeam scattering gtowth times
which are non-linear functions of emittances.
The equilibrium emittances follow from equation
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Intra beam scatterin (Bjorken and Mtingwa formalism in the case of ultrarelativistic beams)

Intra-beam scattering is the multiple small angle Coulomb interaction of charged particles within
bunched or coasting beams [13]. This effect causes both longitudinally and transversely beam

diffusion, that leads to the growth of the momentum spread and one or both transverse beam
dimensions.

The growth rates are:
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L is the period length, N, the number of particles per bunch, N the total number of particles, ¢

the velocity of light, S relativistic factor, y normalized beam energy, the m is 1 for coasting
beams and 2 for bunched beams, A atomic mass, Z atomic number.



second—order achromat
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Emittance & bunch length evolution in CLIC_DR with wiggler period of 10 cm
at wiggler field of 0.5, 1.0, 1.5 and 2.0 T. Energy 1s 2.424 GeV, betatron coupling
1.1 %, bunch population 4.2 x10%, RF phase is constant.
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Transverse normalized emittances in CLIC_DR with wiggler period of 10 and 20 cm (dash line).

Energy is 2.424 GeV, wiggler field 1.78 T
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Longitudinal lormalized emittance and rms bunch length in CLIC_DR

with wiggler period of 10 and 20 cm (dash line). Energy is 2.424 GeV

wiggler field 1.78 T
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Emittance & bunch length evolution in CLIC_DR with wiggler period of 10
and 20 cm (dash line). Energy is 2.424 GeV, betatron coupling 1.1 %, RF volage
2.6 MV, wiggler field 1.78 T.
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M. Venturini  Effect of Wiggler Insertions on the Single-Particle Dynamics of
the NLC Main Damping Rings*
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