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Abstract

Accelerator Test Facility (ATF) at KEK is RD facility for the final focus system to develop the nanometer beam
technology required for International Linear Collider (ILC). Growth of the vertical beam size at [P depending on the
bunch intensity has been observed at ATF. In November 2016, the beam size intensity dependence has been evaluated.
It has been shown that beam size intensity dependence is mainly caused by wakefield. However, the prediction by
the simulation exhibited a discrepancy, roughly twice smaller than experimental result. It is important to understand
the effects of wakefield more quantitatively for the stable generation of nano meter small beam. This study aimed to
evaluate the bunch intensity dependence of beam size in relation to wakefield effects at the ATF. It performed simulations
including almost wakefield sources in ATF beamline to reproduce realistic beamlines for the estimation of the detailed
effects as an entire beamline. In addition, we incorporated experimental method to reduce systematic error. As a result,
we obtained a discrepancy less than 15 % between simulation and experiment results. It was shown our wakefield model
assumed almost reasonable. In this report, we present the detailed evaluation results, the progress and current status of

our work.
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Figure 1: ATF beamline layout.
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Figure 2: ATF optics (55 x 3, : 40 x 1).

TlEE—2IIT2EN NI VR ONZY =
A7 (NE> —L REED i -BE4EEHmeay X —

Z—[12] % ¥) %2016 FFLIEICY = 4 7S HD 7=
DITH WA VA= N EINT-EHERBEH-ICER
L. dDEBOL—LFA ICIEWY =4 ZIBETFLE
MR L7z, 72720, —HEZEERRE=X —1TARHRD
PIal—yaryTREBL TR, BTHEIICEL
THWHHLEY -S54 DY 24 ZHOE — LAAD
%§#$ém LIRENTED [13]. iMoo LTk
BREBNL W Lz, iy =4 ZF2 RS
ICF114 RO EZERMITNEN K = L FHfio LT K=
TR B0 2 Il L7z, Figure 512 GdfidL X b 1§56
N7y 2 A VGBOFHEMERE RS, MNIY =4 7 KT
Y W, . MENIFEEY — 2 0F00 6 OFEE 2
NI Eﬁ%ﬁ%@%nz%§70mm@t LR
FEL, RO FaryR—F > P OMEF LIRS v )5
M IlmmA 7€y b LAMERZBERTZHE5DY 4
IRT VT ¥ VERLT, Equation 2 IZ7R L7z K 51T,
VA TRTUVIYILDRKES, 2OV x4 ZHEDA >~
AR =IVEELT, 4 YA =L EINTORHZITET
EZR—ZEHIZE > T — ANDEENRE 3, KDH 5
I RLBHAF v Nl koThHiEENBZ Y = 4
TIGMRENZ B0, N—XBEHP N Wt s
aYiZ3BA VA P—AEINTWVWEED, E—LAD
WEY LT3N E L3 [14],

5. IP E—LYA XDE— LiBEKFHEFTE®

IPICBITAE—2% A4 XD — LBERENEITZE —
LEREREN (8D w [nm/le+9] & AW TERMICETE
fligd?, MIEXNREL —L3 A X ZOROL — 4
BREEM S Eq. 5 ICHDL 74 v T4 Y ZICE D EE R
Zo wHKEWIE Y — L5EEMRIFEITEN 2 & % Bk
ERA

O'y2 = O'y02 + w2Q2 5)

COW, IPIZBF2MEL — LY A4 X% oy [nm].
- LAMEL RO Y — A% 14 X gy, [nm], E—L0R
EQ[le+9] ¥ LTW3,

B2 IP AFEHE D & 04 [urad] 1B 3 ¥ — LATRERKTE
P () wnm/le+9] 225, IP AERES 2 IXIRET 2
THw CIELRWIHW XT3 2 TE3 (Bg.6).
w1 BEQ 4 I TRLZE SR IP TOAEEICEE S

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 196
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 52
9 Septum magnet chamber EXT 3
10 Gate Valve* EXT,FF 3
11 Collimator* FF 1
12 Wakefield Study chamber*  FF 1

EXT : Extraction beamline, FF : Final focus beamline
*newly calculated, (x)not considered
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Figure 5: Transverse wakepotentials in ATF2 beamline by
GdfidL. Vertical: wake potential, horizontal: distance from
bunch center z.
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Figure 6: Calculated beam size growth with increasing
bunch intensity under different IP angle fluctuation.
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Figure 7: Calculated IP angle fluctuation dependence of
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Figure 8: Measured beam size growth with increasing
bunch intensity.

Table 2: Wakefield Source in ATF EXT and FF Beamline

Intensity Dep. Param. w1

[nm/1e+9/ prad]
Simulation 0.055
Experiment (2023/04)  0.048 £0.002
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Figure 9: Measured IP angle fluctuation dependence of
bunch intensity dependence.
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