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Abstract

The KEK-ATF (Accelerator Test Facility) was constructed as an R&D facility for the final focus system to develop the
nanometer beam technology required for the ILC (International Linear Collider). ATF is the best research environment for the
study of wakefield effects on the nanometer small beam. The vertical beam size growth as a function of the bunch intensity
was observed at the focal point (IP), which is mainly caused by wakefield. The evaluation results of wakefield effects were
shown wakefield sources installed in high beta function section in ATF final focus (FF) beamline, e.g. cavity BPM and vacuum
flange etc, have strong effects on the small beam. We will upgrade the ATF-FF beamline to mitigate wakefield effects on the
small beam. Therefore, internal shield parts were inserted on the vacuum flange , which is one of the strong wakefield source,
to confirm the mitigation affection. The mitigation effect is estimated and evaluated based on the orbit response and IP vertical
beam size. This report shows the evaluation results of the mitigation of the wakefild effects and the progress and current status
of the work to upgrade the beamlines to reduce the effects of the wakefield.
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Table 1: ATF-FF Nominal Beam Parameters for the Nanome-
ter Small Beam Study

Parameter Unit Value
Beam energy E GeV 1.3
Max. bunch population @ 10° electrons/bunch 20
Bunch length o mm 7
Energy spread OE % 0.08
Emittance £y pm.rad 12
Beta function at the IP (3, mm 0.1
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Figure 1: The layout of extraction(EXT) and final focus(FF) beamline [6].
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Table 2: Wakefield Sources in ATF EXT and FF Beamline

Name Location ~ Amount
Vacuum Port EXT 15
Bellows EXT 34
Optical Transition Radiation Monitor ~ EXT 4
Septum magnet chamber EXT 3
Stripline BPM EXT 12
Stripline kicker EXT 2
Rectungular chambers EXT 4
Vacuum Flange (ICF70) EXT, FF 223
Reference Cavity EXT, FF 2
Cavity BPM (CBPM) EXT, FF 25
Gate valve EXT, FF 3
Stripline BPM FF 1
Shielded Vacuum Flange (ICF70) FF 20
Shielded Bellows FF 34
shielded Vacuum Port FF 13
manual gate valve FF 1
Collimator FF 1
Wakefield corrector FF 1
Wakefield Study chamber FF 1
Vacuum Flange (ICF114) FF 12
Vacuum Port (ICF114) FF 2
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Figure 2: Analytical estimation of the wakefield effects of
each type of wakefield sources with orbit fluctuation to the
beam size. Horizontal axis: the distance from bunch center,
vertical axis: the impact of the wakefield kick on the beam

size as Wy, ;(0,1,2) >, By.i.5 [13].
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Figure 3: ATF nominal optics (8 x 3, : 40 x 1).
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Figure 4: The schematics of the cross-section of the ICF70
flange and inserted RF shield.
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(a) Installed vacuum chamber for the wakefield
study with a remote position adjustable mover.

Wakefield study chamber |

Position adjustment
mover

(b) Components schematics of the wakefield study
chamber and remote position adjustable mover.
Figure 5: Installed wakefield study chamber as remotly posi-
tion adjustable wakefield source.
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(a) 13 SUS blocks w1th 1nternal geometry of ICF70
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(b) 13 SUS blocks w1th 1nternal geometry of ICF70
flange with RF shield (Red parts in the figure).
Figure 6: Schematics of the experimental setup for the evalu-
ation of wakefield effects of ICF70 flange and mitigation ef-
fects by RF shield of the ICF70 flange.

Figure 7: Installed ICF7O blocks and RF sh1elds 1nt0 the wake-
feild study chamber.
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Figure 8: The comparison of the simulation and experimen-
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Figure 9: Analytical estimation of the wakefield effects of
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