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• 100km racetrack lattice, 

• 175 GeV with 2 RF sections

Doblhammer, Harer, Holzer, IPAC2016
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300 microns

https://accelconf.web.cern.ch/ipac2016/papers/thpor003.pdf


The residual optics and dispersion distortions can be corrected solely by rematching the

optics using free quadrupoles in dispersion suppressors and matching sections. With this

method, the achieved goal of beta and dispersion beats below 10% could always be

achieved.

Doblhammer, Harer, Holzer, IPAC2016
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https://accelconf.web.cern.ch/ipac2016/papers/thpor003.pdf


M. Rakic’s 1-year master’s project (2021)| link
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https://indico.cern.ch/event/1034804/contributions/4345759/attachments/2275307/3865180/Milica%20Rakic%20-%20Modelling%20tapering%20for%20FCC-ee.pdf
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Tapering to 50-micron orbit tolerance
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Tapering to 100-micron orbit tolerance



Tapering to 200-micron orbit tolerance
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Github link

Thesis link

https://github.com/Imabeaver/FCC-ee_dev/tree/swhite_dev
https://github.com/Imabeaver/FCC-ee_dev/blob/PyAT/Modeling%20alternative%20tapering%20schemes%20for%20FCC-ee.pdf


Tapering implementation in MADX
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TAPER function use:

TWISS, TAPERING; TAPER function



Tapering implementation in SAD
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Link to the doc

RADTAPER function details:

Scales all magnets except for solenoids according to the local momentum

(DDP) of the closed orbit.

It uses the average of DDPs at the entrance and the exit.

RADTAPER sets the momentum deviation of the closed orbit to DP0=dp/p0,

which is an arbitrary choice of an under-deterministic problem of tapering. The

difference in the path length around the ring is adjusted by automatically

updating FSHIFT which is the relative shift df/f0 of the revolution (or rf)

frequency in a ring.

https://acc-physics.kek.jp/SAD/how-to-use-sad/sad-ffs-command-sad-script/


Tapering implementation in Xsuite
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Done by configuring the phase of the RF cavities to compensate for the energy

loss and adapting the strength of the magnets to the local momentum of the

particle on the closed orbit.
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Trim solution

• Possible to have trim power converters - 2 x 30 per sector – 720 units total

• Very small power (preliminary 22 A) “ very small voltage → not an issue

• Installation in alcoves

• A compromise should be studied to evaluate losing one trim per beam per sector and 

global tapering still acceptable

Dipole tapering

Davide Aguglia et al.29th June 2021 / FCC Week

Trims not directly referred 

to ground → floating



Thank you 
for your attention.
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