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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
multi-bunch beam with 1312 bunches (554 ns bunch separation) will be operated within a single pulse in ILC, and the
beam positions within the pulse will be corrected by using an intra-train feedback system. ATF2 beamline can operate
the 2 bunch beam (180 ns bunch separation), and the intra-train feedback system (feedback on a nanosecond time scale;
FONT) has been developed by Oxford University with the beam in ATF2 beamline. The ATF2 beam was focus at ATF2
focus point less than 50 nm, and the position and angle stabilities at the focus point were 20-30% of the beam size and
the beam divergence at present. In this presentation, we will report the 2" bunch beam size for 2 bunch operation, and
the effect of FONT intra-train feedback to the 2" bunch beam size measurement.
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Figure 1: ILC layout.
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Figure 2: ATF layout.

D ILC OFT WAL Tlx, HEEEIZED Local Chromaticity
Correction DJEFIZIE SIS E2 RO %
& %2 Cu 5[ 7], Local Chromaticity Correction 570D
RS RIE, REBROIGEE RIS DERA D
I, AN ZEE M IE T 5720 O ANIRER A ZhLE 5
ZLT, AT BN EEZMHIET D, ZILUCXBLED
ILC DKM A R D FHE, FFTB TillgE /- o
BACMF A F R, RRBZNL/3EEL, =1L
X—T 78T H AN ER, D30, BMEIRER A
MHOE R ETOHRBAZRESTEDLLEWVOIRF - H D,

Local Chromaticity Correction J7 200 e SN O R 1T,

-34 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

ZDIDNZEL DR ERHHN, B — LN E L
2, L0 EBRIYICFEFEA ARSI TN ENH |
BELHoT-,

ZFZC, 2004 45 11 H D LCWS2004 (23T ATF C
Local Chromaticity Correction J7 2D e iU LR D
BRSNS ATRETZ LV VOB RS NIZ, ATF AMEDH 9K
TIIYH AL =L EFEHZLT, ILC &0 2 HiPl B
E— AT RLE—D ATF Th ILC DOHEHKIN G
DOFHEFEHANARETHDHEEZEZT=DOTHH(FE 1), 2D
ATF OB — L% FEo7 i f’r"LLUE;‘z%%@%iﬁ%ﬁ?r@%
ATF2 7y =7k, ATF [ZHE STz i i HOE 5
B — AT A% ATF2 B —ALTA L ERER[5],

ATF2 =25 A410% ILC DOEHINH RO R
FEBI A H M EL TUWb D T, Local Chromaticity
Correction F DO — LR T, B DELE L4
At ILC DRI FREFLUTHS (X 3), HIZ,
FAINZEDIRSY ILC ERIFEE IR IDICEREFFS T
%, 72771, ILC DE — AT F/LF—250 GeV IZKL T,
ATF2 1% 1.3 GeV EEWVDOT, bt —iaH A R1%
ILC #2250 5.9 nm (ZXfLC, ATF2 CTiX 37 nm TbH
2o

ATF2 7al =ML, 727, 3—uavS, TAUHD 3
HIs A FEFLE DO EEE T 52 BIFLC, ik it, ik
BLOEREN SN, LT, ILC HAENASROH
7 BRI BLR A RF O FU DA 2 3B NN T E DA
BB Uiz, RS E O IERER LD ob L,
ATF2 B — AT AN TSI, 2009 FITEIEABAAAL
77, B INEERICEALTY, B — AT A OB L [FAE,
RS FORFFEE BB TS,

Table 1: IP Parameters of ILC, FFTB and ATF2

ILC-500GeV FFTB ATF2
Chromaticity Local Global Local
Correction Correction Correction Correction
Beam Energy 250 GeV 46.6 GeV 1.3 GeV
L* 41m 04m 1.0m
By 0.48 mm 0.10 mm 0.10 mm
£y 0.07 pm 20 pm 12 pm
a, 5.9 nm 45 nm 37 nm

(a) Beam optics of ILC final focus system
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Figure 3: Beam optics of ILC and ATF2. They are based on
“Local Chromaticitv Correction Scheme”.
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Figure 4: Dynamic range of [IP-BSM for FFTB and ATF2.
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Figure 6: Schematic figure of ATF2 FONT system.
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Figure 7: History of the vertical beam size at ATF2.
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Figure 8: Optimization of acrylic Cherenkov detector. (a)
Optimization of acrylic length. Error bars show the standard
deviation of 100 pulse. (b) Comparison of signal fluctuations

of CsI(T1) scintillator and acrylic Cherenkov detector.
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Figure 9: IP-BSM laser timing signals. (a) The laser timing
was set to 1% bunch, (b) the laser timing was set to 2" bunch.
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Figure 10: 2" bunch IP beam size for FONT ON/OFF as a
function of bunch charge. Error bars in the figure show the
fitting errors for each modulation measurement.
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Figure 11: 2" bunch IP beam position and angle jitters for
FONT ON/OFF as a function of bunch charge.
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Figure 12: Tracking simulation results of IP beam size with
IP angle jitter via wakefield in ATF2 beamline.
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