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Abstract

Both of static and the dynamic intensity dependence exist for the ATF2 virtual interaction point (IP). It was found that
the static and dynamic intensity dependences and correlate the Wakefield, and the corrections of the static and dynamic
intensity dependences were worked well in ATF2 beamline. The static effect of the intensity dependence was corrected
by optimizing the position of the on-mover Wakefield source. The dynamic effect of the intensity dependence was reduced
by using the two-dimensional (y, y’) feedback to be performed. The intensity dependence of the beam size at ILC IP was
simulated by using the same correction methods to ATF2 beamline. In the simulation, two case of Wakefield distribution
in the ILC beamline was performed. The static effect of the intensity dependence correction was evaluated by the IP beam
size simulations of the ILC beam size tuning with/without the on-mover Wakefield position optimization. The dynamic
effect of the intensity dependence will be reduced by using the two-dimensional (y, y ) feedback to be performed at the
upstream of the ILC final focus beamline. The effect of the two-dimensional (3, y’) feedback was evaluated by the IP
beam size simulation for the beam with IP angle jitter. It was found that both of static and dynamic intensity dependence
can be corrected by using these correction methods in ILC beamline.
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Figure 1: Wakefield calculation by GdfidL code for ¢y MREF3FF oOfyEICEX, §H1C 1 mm OA 7
reference cavity (a), (e), dipole cavity (b), (f), bellows (c),

(g), and flange gap (d), (h). (a)-(d) are calculation for 7 mm
bunch length, and (e)-(h) are for 0.3 mm bunch length.
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Figure 2: Beam optics of ATF2 beamline. Wakefield
sources were put at MREF3FF in the tracking simulation.
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Figure 3: Simulation result for the intensity dependence of
the IP beam size. In the simulation, the Wakefield sources
were put to MREF3FF in Figure 2 with 1 mm of the
vertical position offset.
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Figure 4: Beam optics of the collimator and final focus
sections for ILC at Ep = 250 GeV (left). 107 beam
position monitors (BPMs) are located in these section. The
right figure shows the vacuum chamber arrangement
around each BPM.
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Table 1: List of the Magnet Errors for the Beam Tuning
Simulation

Bending Quadrupole Sextupole
Alignment (x,y) N. A. 100 pm 100 yum
Magnet — BPM (x,y) 100 um 10 um 10 um
Strength 0.01 % 0.01 % 0.01 %
B,/By at r = N. A. 0.01 % N. A.
1cm
Rotation 100 prad 100 wrad 100 prad
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Figure 5: IP beam size trend of the ILC beam tuning
simulation results. The simulations both for Case 1 and 2
Wakefield conditions were done with/without Wakefield
correction knob. Each point shows the average of 100
random seeds.
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Figure 6: Final IP beam size distribution of the ILC beam
tuning simulation results for 100 random seeds. The
simulations were done both for Case 1 and 2 Wakefield
condition, and with/without Wakefield correction knob.

Table 2: Summary of the ILC Beam Tuning Simulation
with the Static Wakefield Effect

w/o correction with correction

No Wakefield 7.96 nm
Case 1 Wakefield 11.09 nm (39 %)  8.15 nm (2.4 %)
Case 2 Wakefield 8.34 nm (4.8 %) 7.98 nm (0.3 %)
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Figure 7: Results of dynamic intensity dependence

simulation with/without FONT two-dimensional (y,y’)
feedback.

Table 3: Summary of the ILC Beam Tuning Simulation
with the IP Angle Jitter
w/o correction with correction
(IP angle jitter: 30%) (IP angle jitter: 10%)
7.65 nm
8.45 nm (10.3 %) 7.69 nm (0.35 %)
7.78 nm (1.52 %) 7.66 nm (0.04 %)

No Wakefield
Case 1 Wakefield
Case 2 Wakefield
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