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End of RTML End of RTML

CLIC Updates /I N T

(Yongke Zhao, CERN)
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Rings to Main Linac: startof RTML  BC1
- Optimization of BC2 for power consumption and cost

- Consolidation of the tuning procedures
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redefinition of emittance growth budgets and, ultimately, ) ’
the production of more integrated luminosity. o = e o . : : r
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CLIC Updates /Il

(Andrii Pastushenko, CERN)

Reference wire

Main Linac: tight emittance growth budget: 5 nm for static imperfections 11TlTl‘
and 5 nm for dynamic imperfections —crrrr

- New optimized emittance tuning bumps
- Search for the optimal setup of the quads/girders using Forward = iy 1 -
Feature Selection (FFS) in Tensorflow. — T

Wakefield monitors

------------------------------- Performance of the knobs when the RF alignment is not perfect (accuracy > 3.5 ym)
400 F i ]
[ RF alignment | 10 e —
Knobs ] 4 ) | — 35
3 08 ! 5.0
+< 300 o | — 75
= | — 10
2 o € 06 ' — 125
) I 4 g ! 15.0
0 L - 1 2 i 17.5
g 200 1 s o4 | — 20,0 ]
= ] x® i — 225
g 1 71 0.2 i 25.0 -
g I ] ¢ ! ‘ ‘ ‘ |
. 100 1 ] 0. 2. X 75 100 125 150 ) ! ) ) )
] Aey [nm] 240 2.5 5.0 75 100 125 150
I M 1 — 35 — 125 — 200 Acy o]
0 " ! 1 L . —_ | (- 5.0 15.0 — 225
0.0 0.5 1.0 1.5 2.0 2.5 3.0 —_ 165 175 250
Aéy o All the machi t the budget f
. . . € machines respec € pudaget ior
100% of the machines have emittance growth < 0.5 nm.  Thebudgetis not respected for > ~7 um up to 25 ym.
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CLIC Updates /Il

(Enrico Manosperti, CERN)

Exploring the possibility of going to even higher energies than 3 TeV in c.o.m.
Beam Delivery System at 7 TeV in the center of mass.
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Optimization in four successive steps:
Scaling the BDS for 3 TeV, Ly, = 0.76 - 103*cm™2s™1
Beam size optimization

=
N
o

Lior [1034cm—2571]
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11.8 1 —— Fit 1% iteration
* —— Fit 2" jteration
- 11.7 1
ﬁy scan $ Data 1% iteration
. . .. . 11.6 - ¢ Data 2" iteration
- Dlsper5|on optlmlzatlon . | ] |
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FFS length [m]

Lior = (12.23 4+ 0.04) - 103*cm™2s71

FFS final length =921 m
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ILC Updates

(Kiyoshi Kubo, KEK)

Consolidation of the TDR Lattices

* Reporting the activities of the ILC Beamline Related to CFS (2019~)
* Y. Enomoto, H. Hayano, K. Kubo, T. Okugi, T. Sanuki, N. Terunuma, K. Yokoya

/’ AN Longer turnaround

« Considerations of CFS & beam dynamics

Longer turnaround

« Main Linac reserved space moved

compress

/\ > \\\
v U Undulator, \‘j

ML reserve space
P e- source e+ source ML reserve space

* Longer turnarounds optimized for 250 GeV
* Added “timing adjusting” chicanes
* Undulator region Virtical bend

__ Virtical bend

 Positron source beamline

Undulator
e+ ML

 Electron source beamline
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Quantlty CLIC | ILC-250 | ILC-500 | C3-250 | C3-550
3 . . . - . nory Lliterature (207 m™2) 32069 | 10572 | 7.0479 | 4.3453 | 4.4107
umi nos|ty opt| mization e 017 | 005 | oow | oos | o
o . : , mryLep (2107 m™?) 5.0557 | 12.65 9.993 | 5.9109 | 6.6508
(Dimitris Ntounis, Stanford University & SLAC) i gp 0.12266 | 0.02801 | 0.02961 | 0.06501 | 0.08825
—4 L simutations (210%° m~2)  4.9582 | 10.862 | 9.447 | 5.6218 | 5.7022
, [ Overall gain (%) 35.3 2.7 25.4 22.7 22.6
. ) _ Neznbfr
* Instantaneous Luminosity*: IL ingt — HD4— = HDE geom Luminosity dependson strength
”CQ q./k of beam-beam interactions!
N, : # of particles/bunch ol
I, - # of bunches/bunch train
f.: train rep. rate e — \/ €yBxy :
Oyy -horizontal and vertical RMSbeam sizes at the IP E@,y 4
0*: bunch length L
Jse e e Muftiobjective Optimization
Hp:enhancement factor that accounts for the effects of . : : = .
beam-beam interactions (~1.5-2.5). 15 -Preliminary ]
—
Surrogate model optimization =
E
- We use a probabilistic surrogate model for = o T
gl Pareto Frontier
Hp = Hp(Ns €, €5, B, B, o) trained on - (10%) GUINEA- PIG T St Vanea ™
simulations, WhICh we use for luminosity optimization leveraging: \“2 L ]
- . o
- efficient out-of-the-box optimizers, 5l=
N
. no.a-ldd|t|<-)nal grid sampll.ng N HCE e P N
- ability to impose constraints 0.05 0.10 < >0.15 0.20 0.25
T
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C3 Main Linac B —— o

(Wei-Hou Tan, SLAC) Pulse Format \ o = . | I h
- —— K’ N
133 1 nC bunches spaced by 700 ns 3Gev i D o [
30 RF periods (5.25 ns) _ N
250 GeV beam dynamics studies S W
Studying the impact of long-range wakefields on the beam Value
emittance due to bunch-to-bunch random jitter Cryocooled temperature 77K
L . . Length 8 km
- Mltlgatlon: damplng T — Center of mass energy 250 GeV
_ Mltlgatlon detuning Number of bunches 133
Charge per bunch 1nC
Bunch spacing 5.25 ns (30 RF cycles)
6o, orade 500 _ Field gradient 70 MV/m
%50: 400% E 20000 -
% 30 4 200 g § 15000 -
20 W (1008 210000— X
o (I] le] 4IO ﬁl[] BIO 160 léD ' E X
bunch number : 5000 A X XN %
o 10 15k=20 25 30 35 40

- Identified frequency bands that need detuning

Frequency (GHz)
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- Final Focus: Nano-beam tuning for the ILC

« Damping ring: tuning for small emittance
» New feature

Machine Learning at KEK

(Masakazu Kurata, KEK)

ATF2: Small beam
FFS: Chromaticity correction using 5 sextupole magn «—=———
DR: optimization for smaller emittance
ML: small emittance

110m

 Linac: Beam transportation to Damping ring

Measures in place for robust optimization

Main Linac 1starc
_ o . o Retain high current bean] | Suppress beam loss| Undiilators Ly 2
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LCWS2024 riiire Cneor Colliders
. TL/\ A. Latina — Beam Dynamics Summary — LCWS2024 11.07.2024 9

AAANS &



Thank you for your attention.
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