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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. In particular, vacuum flanges and cavity BPMs located in
regions of large beta functions have a strong impact on the naometer small beam. To mitigate these effects, vacuum components
in the final focusing beamline were upgraded to reduce impedance. Vacuum flanges and beam pipes near CBPMs were replaced
with step-less structures, while bellows and vacuum ports were redesigned with smooth inner surfaces and integrated RF shields.
Additional RF shields were installed on some ICF70 and ICF114 flanges. The wakefield mitigation effects of these upgrades
was evaluated using both analytical methods and macro particle tracking simulations. This report shows the evaluation results

and the current status of the beamline upgrade.
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Figure 1: The layout of extraction (EXT) and final focus (FF) beamline [6].
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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 [9].
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Figure 3: Beta function at the ATF nominal 10 x 1 optics.
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Figure 4: Schematic view of the ATF-FF beamline internal
structure before and after upgrade for wakefield mitigation.
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Table 1: 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

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

Figure 5: Vacuum components installed in the ATF-FF beam-
line after upgrade.
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Figure 6: Step-less vacuum flange with smooth inner structure
installed for wakefield mitigation.

Figure 7: Vacuum bellows with insert-type RF shield before
upgrading. Protruding finger contacts.

Figure 8: Upgraded vacuum bellows with integrated RF shield
and smooth inner structure for wakefield mitigation.

Figure 9 IZXHODBGERIBED L A 7V M & RT, H
2275 v IDRBIZEN, 4 EFROY — L1 T2
Pz, AHIETERLUZBBREZUTIZEED S,

35D ICE70 7 5 > ¥ %2

30 D ICF70 7 5 > ¥IZ RF ¥ — )V K &8
12 ffD ICF114 7 5 > JIZ RF ¥ — )L R &850
19 DR o — X% 2
SMEDOBEEHER R — N &2

MR X BB E%R 17 T CREH

LY KEOD Y — 4T 1 > NERIR O Hie 1%
KIgIZdE I Nz, X 51T, Fig. 3 QDOXMIZEEI N

- 746 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

PASJ2025 FRPO15

0Old layout

Figure 9: Schematic of the ATF beamline layout before and after vacuum component upgrades.
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Figure 10: Calculated wakefield effects caused by orbit fluc-
tuations for comparizon of before and after beamline upgrade.
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Figure 11: Analytical estimation of the wakefield effects of
each type of wakefield sources with orbit fluctuation to the
beam size after beamline upgrade. Horizontal axis: the dis-
tance from bunch center, vertical axis: the impact of the wake-
field kick on the beam size as W, ;(0,1,2) >, By.i.;-
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Figure 12: Wakefield correctors installed in the FF beam-
line.Wakefield corrector 1 consists of the CBPM structure,
while wakefield corrector 2 is bellows.
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