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Abstract

KEK Accelerator Test Facility (ATF) is an R&D facility for the final focus system to develop the nanometer beam tech-
nology required for the International Linear Collider. We have confirmed 41 nm vertical beam size at the focal point of
the KEK-ATF final focus test beamline, while the original designed goal is 37 nm. However, strong intensity dependence
of the beam size exists due to wakefield. In order to produce the small beam stably, clear understanding of wakefield
effects is necessary. In past studies, simulation results were compared with experiments and showed that the influence of
some vacuum components and BPMs were significant. However, these results did not well agree quantitatively. Further
investigations of the wakefield effect to the beam are being performed with more realistic simulations of the wakefield
calculation including some wakefield sources, which were not considered in the past studies. This report presents the

current status of the research.
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Figure 1: ATF2 beamline layout and wakefield sources.
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Figure 2: Beam size growth of nano meter small beam in
ATF by intensity dependense(Measured by IPBSM 30 de-

gree mode in 2016/10) [10].
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(a) Inner shield of vacuum ports

(b) RF shield contact attached to bellows
Figure 3: Attachments for wakefield mitigation.
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Figure 4: GdfidL calculated model of deformed bellows
with wakefield mitigation shield.
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Figure 5: Transverse wakepotentials in ATF2 beamline by
GdfidL. Vertical: wake potential W, (0, 1), horizontal: dis-
tance from bunch center s,,.
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Table 1: Peak Wakepotential at Beam Offset y=1mm,
Random Misalignment RMS a =1 mm

Wakefield source Qty Wy(0,1) Wi
EXT Bellows 51 0.117  4.07
Septum magnet 3 0440 054
chamber*
Vacuum port 15 0.027 0.59
Optl.call Tran31t}on 4 0021 0.03
Radiation monitor
FF Cavity BPM 24 0.115 10.10
Shielded bellows* 37 0.001 0.44
Shielded vac. port* 14 0.004 045
EXT  Vacuum Flange 112 0.028 2.52
FF  (ICF70) 102 ’ 8.64
Reference Cavity 2 0.154 2.18

EXT: EXTraction beamline, FF: Final Focus beamline
*newly calculated
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Figure 6: Transverse peak wakepotentials of deformed bel-
lows. Left: bellows without shield, Right: bellows with
shield.
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Figure 7: ATF2 design optics calculated by SAD.
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Table 2: Calculation Results of Beam Size Growth by
Wakefield (Bunch Population: 8.0e9)

Wakefield Misalign  Mean beamsize
Source [mm)] +SDOM [nm]
No wake (design) 37.9
ExT OcPummagnet 37.840.1
chamber*
Vacuum port* +1 37.9 £0.2
Bellows + 1 38.4 £0.7
EXT All 38.4 £0.7
FF Cavity BPM 0.3£05 408 +3.2
Shielded +1 37.8 £0.007
vacuum port*
Shielded bellows* £ 1 40.9 +£1.7
Vacuum flange - 43.8 £2.3
FF All 57.8 £33
EXT+FF All 66.4 £3.2
*newly calculated
B Scaled W(x=0,y=1,sw) (w major wake source)
70 1 @ =5.5+0.2 [nm/1e9]
Polynomial interpolation(w all wake sources) T
65 1 m=5.4+0.3[nm/1991‘ *
601 0, = |0,%+ w?Q?
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Figure 8: ATF2 intensity dependence calculation compari-

son. Vertical: IP beamsize, Horizontal: beam intensity.
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