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CEPC Partial Double Ring Layout
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CEPC Partial Double Ring Layout
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Separator
For CEPC 120GeV beam: Version 1.0
»Max. deflection per separator is 66urad. sufeng
2015.12.20

Using Septum Dipole after separator to acquire 15 mrad
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Separator with Thin Septum Magnet

Sigmax=697.8um 20sigma=14mm

20mm

Septum Magnet: L=3m

Separator: 62.5/\urad (4.25mrad) thicknes=3-5mm
12 1
0.75 mrad rho=705.822m B=0.56T
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So we use Dipole instead Seperator in lattice now
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Dipole Strength PDR1.0.1 without FFS

Angle(mrad) | L(m) Brho(EO/ | B(T) Ek(KeV) | KeV/m
c)(T/m)
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Survey & Dynamic Aperture

(Version 1.0 —without FFS)
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New ARC FODO 90/90 non-interleave
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ARC1.2.1-bypass-PDR1.0.1-without FFS (90/90)
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DA with FFS (without optimization)
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DA Study Strategy and Next Steps

1. Nonlinear driving term:

hopege » @tbtctd+e=3, 1t order nonlinear driving term

a+b+c+d+e=4, 2"dorder nonlinear driving term

15t order chromaticity: h11001, h00111

2" order chromaticity: h11002, h00112

Tune with amplitude: h11110, h22000, h00220

Which term is more important and has strong contribute to dynamic aperture
and need more constraints ? (now 0< h11002 and h00112 real part <4000)
2.Population & Generation ?

If each generation has enough population, it will easy to choose the so called
well solution for our objective. And the next generation will keep half population
from the parent generation and produce half new population. This two parts
make up the new generation. Now use 500 population and 100 generation. Is it
larger enough to find good solution? Maybe need larger population and
generation, like 4000 population and 50 generation.



DA Study Strategy and Next Steps

3. Tune footprint, Tune space, Working point choice:
Now the working point is (0.08, 0.22), the second order chromaticity is about
-3300 and -3900, it will quickly to the resonance line. We need to plot FMA
analyses the tune footprint, choose a space to fit in. We should consider
whether the work point is good. Maybe the injection work point can be
another choose for large enough DA, and after injection, we rump the work
point to (0.08, 0.22) for the high luminosity requirement.

4.Energy acceptance:
2% energy acceptance from Touschek lifetime. The dynamic aperture for 2%
energy spread is very small. Is it the limit from FODO structure? The energy

spread for FODO lattice need to be study.



DA Study Strategy and Next Steps

5. Error tolerance:

The error tolerance for the magnets in the lattice needs to be considered. This
will influence the DA obviously. We need a good DA include the error.

6. Thin lens & thick lens:

Now the calculation is treating the elements as thin lens. If the real elements
have real length, it need to integrate the whole length. How will the difference
be?

7.90 72 60 degree FODO cell compare and choose:

We need to compare the FODO cell with different phase advance to choose the
better design for DA.

8. How to divided the sextupoles groups?

How many group should the sextupoles to be divided? This needs to try.

9. Converge of sext:

At the end of optimization and calculation, the strength of sextupoles will be
converging to a set of invariable values. This can be an aspect to judge whether
the solution is good enough.



CEPC Double Ring Scheme Layout
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Summary

The first version of CEPC Partial Double Ring Lattice was designed (Version 1.0).
The whole length of CEPC PDR is 3281.27m, full crossing angle is 26mrad,
maximum distance between two ring is 14.913m.

The Dynamic Aperture need to be optimized. Now the DA of CEPC with PDR and
Bypass(at IP2/4) and without FFS is better than before, but the DA with FFS is not
good enough.

We may divide the sextupoles into more families to optimize the DA.

The linear lattice of PDR may also be optimized.
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