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Abstract

The KEK Accelerator Test Facility (ATF) is developing nano-beam technology necessary for the International Linear
Collider (ILC) based on the ATF International Collaboration. The ATF has a damping ring capable of generating low-
emittance beams necessary for the ILC and the ATF2 beamline capable of focusing the low-emittance beams into the
nanometer size ultra-small beams. The ATF2 beamline has beam diagnostic devices for the nanometer-sized ultra-small
beams, such as cavity-type BPMs with 20 nm position resolution and a beam size monitor to measure nanometer-sized
ultra-small beams by utilizing laser interference fringes. This makes it a facility capable not only for ILC beam focusing
technology development but also for a wide range of research related to nanometer-sized ultra-small beams. The ATF2
beamline has also carried out an important role in the ILC Technology Network (ITN) in recent years, advancing research
and development with three main themes: nano-beam focusing technology, nano-beam stability, and nano-beam
diagnostics technology. As part of these efforts, various devices were updated in these coupled years in association with
the upgrading of the ATF2 beamline. We will report on the upgrading of the ATF2 beamline and the development research
being conducted at ATF.
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Figure 1: Schematic layout of the Accelerator Test Facility (ATF).

2020 4 8 HIZIZEBFORINAZRZE A ICFA 73
ILC [EFEHEHET — A (International Development Team,
IDT)Z N5 EiF 7=, IDT X ILC o #EfHEpE L
T, HARD ILC (it FtPT(Pre-Lab) (27 #E {4
B TWD, IDT TILILC HEfHAFIEFHTA TEDAIIC
b H R ENNEEL T BHE A H (work package, WP)& &
D[10], 2022 4F 3 HIZiE, 2o WP 095 JhFEL
PR DZEMNBELNET DIMEHEATBIFE A &L T
Time-critical WP ZF&D7-[11], ATF (Z8BITFTH T /2 —
LBEF I, Time-critical WP OHIIHZEITHILTED,
BREGZRBL NS W H &> TV D, TD %
Time-critical WP Z[EERAYIZHED 572D D KEK &St
WEFERE B & DA FE D e 72 % TILC Technical Network
(ITN) LLTHESEL CTUA[12], ATF [HER= IR — 3
VO, 2023 4 3 AT ITN (Ziho 7= ) /8 — 2B R0
FeaEHES D7D DOFT 72 A L LT ATF2 G256
JEEET7 ATF & LEHm(ATF3 §HE) @ kick-off I—
T A7 HBANILIZ[13], CERN % HULET2RRIN Tl
A oK & N 2R B BA 6 2 FE it 3 272D D 22 it ¥

20245 E FREWEIRIERT GBS
m CERN
H CNRS/In2p3
W IFC
= HEP
H Korea Univ.
= RHUL
i Univ. of Oxford

Figure 2: Statistics on the number of oversea visitors to the
ATF in JFY2024. Numerical values are in person-days.
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Figure 3: Timing system concept of the laser and RF
synchronization test at ATF [16].
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Figure 4: Layout of the vacuum chamber upgrade to reduce
the wakefield for ATF2 beamline [19].
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Figure 5: The focus magnet. This magnet was installed to
the ATF2 beamline on June 2025.
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Figure 6: The focus magnet. This magnet was installed to
the ATF2 beamline on June 2025.
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Figure 7: Schematic figure of the IP target. The target is
supported at both sides of the vacuum chamber.

4.4 E— LGB O E AL
ATF N3 ES I 78 2 B A 7-8 — A2y
WoWFZEL D TS, ATF Tlk, ZHETH B2

VT SDEAE — 2O N IR O KRG, ATF2 IR
HTOE — LA X%/ MET BT OB — LW X%
)7 DO, BER, X TV T TOZIvH A
A BT o TETZ[22], ZNH DI THM A E &
o7 — AFHEE N A A CTHAZLIT N> TEEN, 2
NETOM DO TV ) 7 O EEAETRED
HDOTHoT, RODAT T ELTIL, 32 —raril
oL E 2B AND BN E <D, BIE ATF
TiX, Y2l —vailinEoni-v—AgiE T ks
FLALE | DRI CHRIE CE D D12, CERN ED[E
BT ATF IEZED T TA P 32l —Z — DG 2D
TUWB, ZHUTED, ATF £ TOR— LA XFHEE D HT
T b D7 B AR, e bR o B A
HD TNEIZNWEESTNE,

ZDOXHIT ATF M 28 CIXREAT I 8 12 XD
B — LI AT L C0D,

5. F&&H

S5 S 0 2 B B i AR (ATF) Tl B =7 351
X —(LC) TR ELINDT /B — DM Z D
TWh, ATF2 B —L5 4 Tld, 41 nm OE—LHA X
ZRBLL ., IR S 3T DAL & A AR B 12 BIL T
B — LD ELEB T RINDOL~IVETLEIC
TEDLEET 4 — Ry AN O FEFEN T, ATF2
E— AT A% 100 nm BL F OB — LA XD/ e —
LEME—ARR LT, ZNEFHBITEOE — LT ThD
723 WA DR FEE D B b T 8 — ATk DS
IZBITDEERIFIEILE L7 >TND, BT DHFZEE 7]
LTI, ATF HESaIR L — a2 LD E B Eh 2 dih
() /8 — LB IE DO HERE IO K&/ L A E O CE
#5L CU 5, ILC Technical Network (ITN) BRAAIZAEST,
WEAE BE DU OB FEH OTEER ~DS I INL T
7o ZAUTKIRLT D720 2024 4551 20 ¥ fE1EHE L 7=,
Fo, BINU7-8 — LE iR RIS ED H720D | HEsD
AR AR SIHCHED TS, TR bR e
LT, 2024 AEEDD 2025 4EFEITNT T, XA T VA
T I BRI R BN A B D= "= DT 22
otz Fo, BE—AERICENPNLTWVAE — LA XE
=X =Dl —P — N R A AR — LB I A D
BB, ST DOE IR0, ATF (12
BirsdF /E— AL ITN TOREOTEERD
Wakefield DI T & AL, £ BRI 1210 A 2
HESNDNZEM ED @ AL, BEO BB s
iz W2 ILC B — ARSI O & k% 3 ORI
P CHIRMIEZ D CD, A %L ATF ERE=TR
U—rar L UK Hlo T, /e — A I iToE
725 AL A AL TR B 72 BRRMF TE 2 D T,

HiEF

KEK Jedmhgnfiss (ATF) (X, 1 RME g PERE
] B 7= e B S O —BR L LT, U RN R [k
IR FROMERE [A) Rl a) 7o B E B S |
JPMXP1423812204 DB ikia 521 CTHFFE A D ST
éo

- 1022 -



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

] https://arxiv.org/ftp/arxiv/papers/1711/1711.00568.pdf
] "ATF2 Proposal", KEK Report 2005-2 (2005).

] T. Okugi et al., Phys. Rev. ST-AB 17, 023501 (2014).

]

]

T. Okugi and ATF international collaboration, Proceedings

of LINAC2016, MO3AO02 (2016).

[6] The ATF collaboration, “ATF Report 2020,
https://agenda.linearcollider.org/event/8626/attachments
/35702/55436/ATF_Review_Report_2020_0831.pdf

[7] P. Raimondi and A. Seryi, Phys. Rev. Lett. 86,3779 (2001).

[8] P. Bambade ef al., Phys. Rev. ST-AB 13, 042801 (2010).

[9] P. Burrows et al., Proceedings of IPAC2014, TUPMEO009
(2014).

[10] IDT-WG2, “Technical Preparation and Work Packages
during ILC Pre-Lab”,
https://agenda.linearcollider.org/event/9172/attachments
/36570/57138/Technical_Preparation_Document_for_SRF-
Part_as_final-version_01Apr2021.pdf

[11] IDT-WG2, “Time-critical WPs for the ILC construction”,
https://agenda.linearcollider.org/event/9649/attachments
/38003/60567/Time-Critical_WPsV8b.pdf

[12] KEK and IDT, “Framework for the ILC Technology
Network™,
https://www?2.kek.jp/kokusai/IDT/ITN_Framework202306

PASJ2025 WHP012

02.pdf

[13] https://indico.cern.ch/event/1259176/

[14] K. Popov et al., “KEK Ml#H#a B gk &2 (I 7V AT A
SRR B, 22 [\ B AIES 2, WEP009,
Tokyo (2025).

[15] K. Popov et al., “L—%—& RF ORIFFB LU KEK ATF
BT DEFE—LDOREME~DRE, 522 A1 H AN
HERS2, FRP063, Tokyo (2025).

[16] D. Charlet et al., “Performance evaluation of a versatile and
low-jitter White Rabbit board”,
https://hal.science/hal-05022721v1

[17] Y. Abe, “Evaluation of wakefield effects to nanometer small
beam”, PhD thesis, Accel. Sci. Dept. SOKENDALI, 2024.

[18] Y. Abe et al., “ATF f&RE — LT A D AL
F7e = A7 GARBEN R O E R HIFHE, 55 21 B H AN
A2, FRP08S, Yamagata (2024).

[19] Y. Abeet al., “7 A7 5{RRU 11T 72 ATF FeASURE —
LT DEEEAL”, 5 22 [a] A ANLESR 2, FRPOIS,
Tokyo (2025).

[20] V. Balakin et al., Phys. Rev. Lett., 74 2479 (1995).

[21] T.Okugi et al., “KEK JesaEE gzt (ATF)WZ 315 F
v — LB, & 21 [\l H AN#HER T2, TFSPIS,
Yamagata (2024).

[22] M. Kurata, “Machine Learning at KEK”, LCWS2024.

- 1023 -



	1. はじめに
	2. 国際協働によるナノビーム開発研究
	3. タイミングシステムの高度化
	4. ITNでのナノビーム収束技術の開発
	4.1 Wakefieldの低減技術の高度化
	4.2 多重極磁場による収差の補正の高度化
	4.3 ビーム診断装置の高度化
	4.4 ビーム調整技術の高度化

	5. まとめ

