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Abstract

ATF has studied the final focus technology to realize the nanometer small beam required for the International
Linear Collider (ILC). In 2016, the beamline was upgraded to reduce the effect of the wakefield and the beam intensity
dependence was mitigated. In order to produce the stable small beam, we are now evaluating the effect of the wakefield
on the small beam. In the previous studies, we made a model to reproduce these beamlines and confirmed the effect of
the wakefield on the small beam. As a result, it was shown that the influence of vacuum flanges and vacuum bellows with
RF shields interpolated was significant, but the analytical and experimental results still do not agree quantitatively. One
of the possible causes is the insufficient analysis of the wakefield of flexible components such as vacuum bellows. The
further upgrading of the ATF beamline is now under consideration, and the further understanding of each wake source is
important for the realization of the modification plan to reduce the wakefield. Therefore, we are studying to confirm the
influence of the wakefield based on the beam test and to optimize the calculation model. In this report, we describe the
progress and current status of the work.
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Figure 1: ATF beamline layout.
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Figure 2: Beam size growth of nano meter small beam by

intensity dependense [6]. Figure 3: Wakefield phenomena physical model [11].
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Figure 4: Wakefield source in ATF beamline.
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Table 1: Wakefield Source in ATF EXT and FF Beamline

No. Name Location Amount
1 Vacuum Port EXT 15
2 Bellows EXT 51
3 Vacuum Flange(ICF70) EXT, FF 237
4 Reference Cavity EXT, FFT 2
5 Cavity BPM EXT, FF 24
6 Optical Transition Monitor ~EXT 4
7 Vacuum Port (Shield) FF 14
8 Bellows (RF shield) FF 37
9 Septum magnet chamber EXT 3
10 Rectungular chamber EXT 4

EXT : Extraction beamline, FF : Final focus beamline
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Figure 5: Wakefield calculation model (Bellows with RF
shield).
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Figure 6: Wakepotential of wakefield sources. Upper
figure: extraction beamline, Lowwer figure: final focus
beamline. Vertical: wake potential(vertical) at beam off-
set y=1, Horizontal: distance from center of leading beam.
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Table 2: Maximum Wakepotential at Beam Offset y=1 mm

Wakepotential
Wakefield source Location(Amount) akepotentia
(Max. at y=1)
Septum magnet
EXT (3) 0.440
chamber
Rectangular chamber EXT (4) 0.018
OTR EXT (4) 0.021
Vacuum port EXT () 0.027
Bellows EXT (42) 0.117
Vacuum flange EXT (102) 0.028
Cavity BPM FF (24) 0.115
) EXT(1)
Reference cavity 0.154
FF(1)
Vacuum port (sheild) FF (11) 0.004
Bellows (RF sheild) FF (56) 0.001
Vacuum flange FF (102) 0.028
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Figure 7: Calculation flow of wakefield effect evaluation

by SAD.
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Figure 8: Design optics of ATF beamline.
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Figure 9: Beam distribution at ATF-IP. Particle Tracking
result by SAD. Vertical: horizontal position y, Horizontal:
longitudinal position z. Blue: no wake, Red: include all
wakefield effects.

Table 3: Calculartion Results of Beam Size Growth by
Wakefield at FF

Mean beam size

Wakefield source unit
+Standard diviation
No wake (Design) 37.9 nm
Septum magnet
37.8 +£0.1 nm
chamber
Rectangular chamber 37.9 + 0.004 nm
Vacuum port (shield) 379 +0.2 nm
Bellows (RF shield) 38.4 +£0.7 nm
Vacuum flange 37.9 £0.2 nm
EXT
38.4 +0.7 nm
All wakefield source
Cavity BPM 40.8 +3.2 nm
Reference cavity 37.8 £0.014 nm
Vacuum port 37.8 £ 0.007 nm
Bellows 40.9 £2.9 nm
Vacuum flange 43854 nm
FF
52.44+11.0 nm
All wakefield source
EXT+FF
54.04+16.6 nm
All wakefield source
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