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Abstract

At the Accelerator Technology Facility (ATF) of KEK, the technology development of the nanometer beam
(nanobeam), which is targeting the colliding beam of the International Linear Collider (ILC), is being conducted by using
the Final Focus System Test Beamline (ATF2). The goal is to realize an ultra-small beam of 37 nm, which corresponds
to the colliding beam size of 7 nm (vertical) at the ILC, and to develop beam position control technology at the nanometer
level. We have achieved a beam size of 41 nm in the vertical and have confirmed a fast position feedback technique that
can stabilize the position at the nanometer level. In ATF2, we are also investigating the effect of Wakefield. The ATF2
(1.3 GeV) is a good facility for this research because it has a cavity type BPM with 20 nm position resolution and a laser
interference fringe type beam size monitor to measure nanobeams. At ILC (125 GeV beam), the effect of the wakefield
is evaluated to be limited. The research at ATF2 is important to improve the reliability of this evaluation and to pursue
the stabilization and upgrading of the beam of ILC. In the autumn of last year, an international review committee was
held to summarize the technological development to date, and the results were highly evaluated, and the development
plan during the ILC preparation period and the upgrading and modification plan of the final focus beamline (ATF3 project)
were supported. Although overseas collaborators are not able to visit Japan at present, domestic researchers are working
on the technological development to prepare for the ATF3 project by pursuing further stabilization of the current nano-
beam generation and measurement technologies.
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Figure 1: Layout of the ATF. 100m x 50m.

Figure 2: ATF2 beamline (Final Focus System).
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Figure 3: Schematic configuration of the nanometer beam
size monitor at ATF2.
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Figure 4: Range of the beam size measurement, [PBSM.

/N E — L ADIED IARFETD E— L9 4 I

Eld. ROTFNEZ Bitr

1) E—L5A4 2L B, BPIICE—LZET
Liacld, @, B opm BEOE—LH A X T
HhH., IPBSM OHIEHFANTH S, ZD7D
ATF2 focal point 12137 A ¥ —1% 5 um OHfi A
Carbon wire scanner 25fHAAEFNTE D, 1
ZHOTHERR 2 um FREZCE—L%2D
ATe,

2) VT, IPBSM Z H\ 72 B — A4 A4 ZHIE I Y]
DA, REfM (2°0~8°) T— FZH\T 300
nm BJE F TIBVIA T,

3) KRITHE - DRFEM30°E— FIcED ., 512100

nmfREFEF T — AL HED 5,
1) BRI EM 17— FicI Y B2, HETH
23Tmm ZHIBLAEE— LAY A4 RFEE2FTI .,

/e — A DFH#ETlE chromatic aberration DFHIE
PEETH ), ANEEMAE X A X 2 —SHER
anflibnsg [78], ax kv —2# %% ) 7 %5
LS/ E — AN EBWGIAATW L, 2012 4RI
#] T 100 nm DEEZ B Z | 2014 4F12 1 FFTB 5D
70 nm % FlAl% 44 nm FTE—L %282 2 & IR
L7, 512, 2016 fFICIFXEITHR 2 E— A7 E
74— XNy r7z@EHL, HARNER S 41 nm
ZWERT BICE 572 (Fig. 5)s

500
450

E 400

£

g 0r

@ 300 .

250

N
3 1 Skew Sextupole Installed
O 200 | ™

Orbit Stabilization

5 FF Sextupoles

P 4 Skew Sextupoles Installed Skew Sextupole Modification
H < ‘ 4FF Sextupoles ' Focus on

> 100 ~ ‘ Intensity Dependence Study

Int 0
e 430 ( details in Sec.4.2.2)
e
44 nm ‘41 nm

2010 2011 2012 2013 2014 2015 ™ 2016 2017 2018
Sextupole Swapped FONT FB ON

50

Figure 5: History of the smallest beam size achieved at the
ATF2 focal point.
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