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Layout of the presentation

FCC-ee machine and the beam parameters
Electron distributions for electron cloud buildup
Central density remanent behavior

Summary of quadrupole analysis status
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Quadrupoles

*Quadrupoles are important elements of the accelerator
optics

*They are used to focus the beam in the vertical and
horizontal planes.

*Due to their characteristics magnetic field lines, it is
important to explore and analyze the electron cloud in these
magnetic sections.

FCC Conceptual Design Report
(issued 15.01.2019)

1 Pictures from: https://www.lhc-closer.es/taking_a_closer look_at_lhc/0.magnetic_multipoles Hips:/ /oo cdrweb.com.a/

CERN-OBJ-AC-042 https;//cds.cern.ch/record/2284291


https://www.lhc-closer.es/taking_a_closer_look_at_lhc/0.magnetic_multipoles
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For the present
analysis
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1 D.Ayim,” Electron cloud simulations for arc quadrupoles”.
FCC Week 2021
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Parameter

Beam energy [GeV]

Trains per beam

Bunches per train

Filling pattern

Particles per bunch

Bunch spacing [ns]

R.M.S. bunch length (a,) [mm]
R.M.S. bunch length (a,,) [um]
R.M.S. beam size (ay,) [um]

Secondary emission yield

Beam pipe radius [mm]
Quadrupolar magnetic field [T/m]
Photoelectrons generation rate (n,)

Chamber cross section

Design Parameters

Preliminary Updated
Parameters

45.6
1
150

150 full bunches x 200 empty bunches

17ell 2.76e1l
25, 30, 32.25
3.5 4.32
120 188
7 8.42

1.1, 1.2, 13, 14, 15

35
5.65
le-3,1e-4,1e-5,1e-6

Circular, Circular with winglets
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How do we compare both scenarios in terms of the EC buildup?
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Comparison between the design vs. the updated parameters for the mid SEY values
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Comparison between the design vs. the updated parameters for the mid SEY values
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How do we calculate Central density

before each bunch passage?

bunch spacing=25.00ns

1.75

1.25

1.00

0.75

0.50

e~ central density [m~3]

0.00

lell

bunch spacing=25.00ns

|
| uhwww
/ﬂ—J\Lw/ﬁ’J W

|

I
175

SEY=1.1,
ny=1e-03

Circular
Chamber

« Step before bunch

0.25

1.00
Time [s]

2.00
le-7

le-6

SEY=1.1,
ny=1e-03

Circular
Chamber

« Step before bunch



(O ree

December 8,2021/ FCCIS WP2 Workshop 2021 Karla Cantuin

Central density before each bunch

passage for the design parameters
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Central density before each bunch passage for

the preliminary updated parameters
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Summary

Regarding the electron cloud build-up we found:

v The updated parameters scenario presents a smaller electron density and a uniform behavior with a
plateau earlier than the design parameters scenario.

v/ Both scenarios give higher values of electron density when increasing the SEY, and the difference
between both is closer for the highest SEY values

For the photoemission yield studies we observe:

v When decreasing the yield there is a difference between both scenarios around for the higher yield and a
more marked difference for the smaller yield.

v for all the bunch spacing considered the updated parameters scenario produces a light and uniform
electron cloud without an avalanche effect (with an average central density around below 3x1078 e/m”3)

For the average of central density before the arrival of the bunch we may conclude
v Considering the threshold instability of the beam, reported around 1.8x10710 e/cm”3, the preliminary

updated set of parameters, being less restrictive than the design parameters set, allowing several
combinations of SEY which do not compromise the beam.
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Design parameters Lorem Ipsum
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Design parameters
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Comparison design vs updated parameters
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