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Abstract

KEK-ATF (KEK Accelerator Test Facility) is a test accelerator to be investigated the accelerator technologies for
International Linear Collider (ILC), and the ATF2 beamline is a prototype beamline of the ILC final focus system. The
design beam size at the ATF2 virtual interaction point (IP) is 37 nm, and the beam was focused at the ATF2 virtual IP to
be less than 41 nm. However, the bunch population at the tuning was N = 1 X 10°, which was smaller than that for the
ILC design, for the strong beam intensity dependence. The intensity dependence was considered to have both for static
and dynamic components, the intensity dependence was considered to be generated by Wakefield in beamline. Therefore,
a lot of Wakefield sources were removed for the ATF2 beamline at November 2016, and the relation between Wakefield
and the intensity dependence was investigated. It was found the Wakefield and the static and dynamic intensity
dependences had strong correlation. The corrections of static and dynamic intensity dependences were also performed in
ATF2 beamline.
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Figure 2: Cavity BPM arrangement in ATF2 beamline. Red
BPM names were removed from beamline at the beginning
of November 2016 operation. Blue BPM names were kept
in the beamline.
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Figure 3: Cavity BPM arrangement around QD4AFF-
QD4BFF. The vertical beta functions around this region is
larger in the ATF2 beamline.

Table 1: List of the Wakefield Sources in ATF2 Beamline
before/after November 2016

Cavity Un-masked Flange
BPM Bellows Gap
Before November 2016 23 11 87
After November 2016 15 5 69
Difference 8 6 18
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Figure 4: Schematic figure of Wakefield measurement
system at ATF2 beamline. The entire Wakefield of ATF2
beamline was evaluated by normalizing with that for
MREF3FF.
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Figure 5: Wakefields of ATF2 vacuum components,
calculated by GdfidL code.

Z GdfidlL =—R[8] CatR LY Iz —Ta il v,
FHE ST Wakefield 75 B4 %] 5 (ZRLTZ,

ATF2 ¥ —ATA 2K Wakefield D RE XL, bH—
IN— [>TV VD Wakefield J MREF3FF @ Wakefield
LT DI TR L7, BIEIZHT=> T, B —LTRE
IRIFIE DB A KELTHTDIT, B — LR Z W O
LS E O DN = 7 x 10°1CHE LT, KIS, AT T
V7 &M ZVFBIFF Ik —285E (FD phase)%:
Bles®iz, ZLC, TNENOE —ABLEICX LT,
B TOE — A A XD/ NI72 55512 MREF3FF @
fLEZEN LT, B — AT A DW B EIMZ TR D
2016 4F 10 A & 11 H OE#iz TOE— LLE RN 5
72 MREF3FF OfLE%, V3=l —val, BLW,
BE TRz, ZORERZK 6 1R T, X 6 0D, HZE
F o NN—R BRI, 32—y, BIEDH ST

(5) Simulation Results b) Measurements at 2016 October/November
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Figure 6: Wakefield simulation (a) and measurement (b) of
ATF entire beamline, normalized by MREF3FF.
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Figure 7: ATF2 Wakefield simulation at N = 1 x 10°
with 30% of IP angle jitter for October/November 2016
Wakefield conditions.
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Figure 8: ATF2 dynamic intensity dependence simulation
with 30 % of IP angle jitter for October/November 2016
Wakefield conditions. Intensity dependences were
evaluated by P-BSM 30-degree mode.

Table 2: Evaluation of the Normalized Dynamic Intensity
Dependence from the Simulation

October 2016 November 2016
Intensity dep. 13.21 nm/10° 5.55 nm/10°
IP angle jitter 104 prad
Normalized 0.127nm/10° uyrad 0.053nm/10° urad
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Figure 9: ATF2 dynamic intensity dependence
measurement at October/November 2016.
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Figure 10: Results of the IP angle jitter (a) and the intensity
dependence (b) after the position optimization of two on-
mover Wakefield sources at October 2018.
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Figure 11: Result of the IP angle jitter(a) and the intensity
dependence(b) with/without FONT two-dimensional
(y,y’) feedback at June 2018.
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Table 3: Summary of the IP Angle Jitter and the Intensity

Dependence  with/without Two-dimensional (y,y’)
Feedback
Angle jitter Intensity dependence
1 bunch. 220 prad 25.1nm/10°
2 bunch w/o FONT 215 prad 27.4nm/10°
2 bunch with FONT 50.6 urad 16.9 nm/10°
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