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» The comparison in performance was done for the NLC and now is done “
for CLIC.




Parameters table

Parameter [Units] 3 TeV 500 GeV
Center of mass energy Ecwm, [GeV] 3000 500
Repetition rate frep, [Hz] 50 50
Bunch population N. [10°] 3.72 6.8
Number of bunches ny 312 354
Bunch separation Aty, [ns] 0.5 0.5
Accelerating gradient G, [MV /m] 100 80
Bunch length o, [pm] 44 72

IP beam size o} /oy, [nm] 40/1 200/2.26
Beta function (IP) £;/6;, [mm] 10/0.07 8/0.1
Norm. emittance (IP) e, /ey, [nm]  660/20  2400/25
Energy spread os, [%] 1.0 1.0
Luminosity L7 [10**cm™2?s7] 5.9 2.3
Power consumption Pyai, [MW] 589 272
Site length, [km] 48.3 13.0
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oth schemes are optimized in order to obtain the same (37 , at the IP.



Linear optics 500 GeV L* = 4.3 m

The lattice for the local correction scheme was taken from the repository
rematching the 8" values of the CDR values. The traditional correction
scheme was generated by FFADA with the same 3*.
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Both schemes are optimized in order to obtain the same 3; , at the IP.
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Nonlinear optimization 3 TeV

The correcion of the nonlinearities is

Scheme &y o,/04.0
performance by MAPCLASS and PTC. Local 3 TeV 23005 2929.7

Traditional 3TeV 39842 398.0
Map: Local 500 GeV 19231 197.8

Traditional 500 GeV 22186 227.9
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Nonlinear optimization 500 GeV

The correcion of the nonlinearities is

performance by MAPCLASS and PTC.

Map:
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where

Scheme & o,/04.0
Local 3 TeV 23005 229.7
Traditional 3TeV 39842 398.0
Local 500 GeV 19231 197.8
Traditional 500 GeV 22186 227.9
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Synchrotron radiation effects

Synchrotron radiation in the bending sections (required to create the
needed dispersion for chromaticity correction) is one of the major issues
that creates beam size dilution at the IP.

Scheme Ecm|GeV]  0sz/0z0 (Bend) oy/0oy0 (Quad)

Local 3000 1.2 202
Traditional 3000 0.2 259
Local 500 1.1 2.0
Traditional 500 0.5 139

> Bending magnet strength must be optimized to provide enough
dispersion for the nonlinear compensation but low enough to keep
synchrotron radiation effects low.

» The vertical beam size is strongly affected by the radiation in the last
quadrupoles but this effect is not reflected in luminosity since the
impact is mostly present in the tails of the beam (i.e. increasing the
rms beam size) but the core of the beam remains practically the same.



Traditional

2.2

1.3

25 T T T
2 r i
o
o 15 |
£
O
3
o
= q |- i
=
-
05 | |
Traditional ——
Local
CDRe -
0 L h L
-1 -0.5 0 0.5

dp/p [%]

B




Tuning set up

» Initial misalignment: 10 um RMS (z,y) for all elements.

» BPM resolution: 10 nm.

» Dipole correctors: BPM-+Quad+Corrector.

> Placet for tracking and GuineaPig for luminosity measurement.
» Four lattices: Traditional and local for 3 TeV and 500 GeV.
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» Multipole-Shunting (only 3TeV)

» Multipole Knobs
b R 0
wi(n=mo) | =| w2D ( 0. )
0 BI &

» Multipoles ON:
> DFS
> Multipole Shunting (only 3TeV)
» Multipole Knobs
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Tuning simulation evolution

Since the tuning is composed by several parts, we can analyze the
contribution of each method.

» Initial luminosity: el
~10% —10*°cm=2s~!
» Step 1: One to one steering. —— g
» Step 2: DFS 7
» Step 3: Multipole alignment ::"’
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Tuning step

" The number of luminosity measurements per iteration is about 1200, that
corresponds to a time span of about 20 minutes per iteration if a fast
luminosity measurement takes 1 second.



Tuning results

» The number of luminosity measurements per iteration is ~ 1200.

> We consider that fast luminosity measurement takes approximately 1
second.

» Therefore, the tuning time is about 20 — 30 minutes per iteration.

» Dedicated correction scheme is always faster to tune than the local
scheme.

» At 3 TeV, the dedicated correction scheme needs more than 1-2 hours
to be tuned.

> In order to recover the missing luminosity at 3 TeV, a simplex
algorithm is applied after BBA+Knobs. This reaches a good
performance but the number of luminosity measurements increases in
one order of magnitude and therefore also the tuning time increases.



Conclusions and future prospects

Conclusions

» We have compared the performance and tuning simulation of two
different FFS schemes for CLIC at 3 TeV and 500 GeV center of mass
energy.

> If one wants to keep the length of the FFS in a reasonable value the
local chromaticity correction scheme always performs better than the
dedicated correction scheme.

> The tuneability of the traditional correction scheme is faster and
easier, with a notably difference for high energies.
Future prospects

» Add a Simplex blind optimization to the already applied algorithm for
the 500 GeV case. (Very soon)
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