Draft document on our progress from 2018 on the issues
identified in the Advisory Panel report
(Original is in Japanese)

Main message to MEXT advisedly committee

* We have almost finished what we could do with the current system.

* Further progress will be difficult without the ILC Pre-Lab!
(Preparatory phase in the international framework )



3. BfftBpk I D BAFE(L [1] ILCINERE (Fvbevsyuvd)

B LSS - FINSBOERH
@ UL XU ETIR, ER, =il XU O AR AT LAEIT

DOUNT ib\iﬁ_nﬁaﬂﬁlgb\ (ﬁn&%xn& p-5,12)

2018FLABEDER Y $H A

KEKDATFIZEBWT, ILCH B 7 U T OANMH T AT AO@EEF v 1 —3 AT L O B EGEAR
BIThi, ZHESEFTOHKICIVE—LEDRA SV THZESOI-AEF Y ATLELTOE—L
FovrORBZEMESARITEETOAR WA, ILCHF BT ) VI THATFEDE RS v I— AT A
ST ARG Y R T LADOFFEIEN T2 (2018LLHTORE) .

WM H Z AT D ECERNTIZCLICO - DIZEmETYH ER A% v h— AT LD N ED ST
L7 EEET N —~DOBERSCELDAEE - TWD, TNOLOFEMEZILCIZIEAT A & T, ATFTE
AESEER P TONTEX Yy I—V AT AL VD7 WERDOX v I —TILCH BT U T ~D NHE D A]
EIZ72D & DIENINTWD,

20194F10 A ICKEKDEBEWGIZ LV Eix v I — 3 AT ADOEMZENRBR ~DOX N ER I N, #
T ILCH TV 7OV AT AO&EEALE BFERNCHED 572D OB fiA & EES O
et & 70 A E NG ZEISFHEH I TV D,

Z DEBEWCOHE 2 T, BI{EIDT W62 THEPFRW I X 5 ILCHEHMF AT HIMIC I T 2 ATFS » 71—k
BRAT —2 a3 U COmmEF v 1 —%2 AT A Y 27 A ORI 9 RG22 T TV 5
(WP14),

HEMAFZEATHIRICIZ, ATFIRO L 7 A C@mEFd v I —IC LD B — A% v 7 ilBRDVE T 2 D iR %
WES L5 (ERBAIICEILZ2E—L T4 OBMEE) LT ILCOARF LI RATLLELTOE—LF v
7 ODEMEZEMERBRZITO & & bic, AN THRENED DN TE =/ v 1 —HFDOILC~DiE
AREMEZ D Z LN HREICR D EBEA TR, ZNHAZMLT ILC X7 U 7oA Y
AT LOE L E BRI ED 5,




Damping Ring

Table 4.1: Summary of the ILC Advisory Panel's Discussions to Date after Revision. The
quoted page numbers refer to those of the ILC Advisory Panel’s report.?’

Page# | R&D Issues

5, 13, 32 | [Damping Ring] There still remain issues on several subsystems, such as beam dump,
positron source, electron source, beam control, and the injection/extraction of the
damping ring.




Efforts in 2018 and beyond

At the ATF of KEK, we were able to demonstrate the principle of the injection/extraction system
using the fast kicker system that will be used in the ILC damping ring (results before 2018).

Looking overseas, the demand for and interest in fast kickers is increasing, such as the
development of a fast kicker system for CLIC at CERN. It has been proposed that the use of these
technologies in ILC will enable the injection/extraction of the ILC damping ring with fewer kickers
than the kicker system demonstrated at ATF.

In October 2019, the KEK international WG discussed the technical preparation plan for long-term
stability test of the fast kicker system. Therefore, efforts to comprehensively advance the
sophistication of the ILC damping ring injection/extraction system and candidate countries for
international cooperation are listed in the report.

Based on the proposal of the KEK international WG, the IDT WG2 is now planning the test plan
associated with the optimization of the injection/extraction system with a fast kicker at the ATF
kicker test station during the ILC Pre-Lab period through international cooperation (WP14).

During the Pre-Lab period, we will construct test beamline in the ATF extraction line where beam
kick tests using the fast kicker can be performed at all times ( the beamline reconstruction through
international cooperation), and conduct long-term stability tests of the beam kick as an ILC
injection/extraction system. This will enable us to test the long-term stability of the beam kick as
an injection/extraction system for ILC, and to investigate the applicability of new kicker
technologies developed overseas to ILC.
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Beam delivery system

Table 4.1: Summary of the ILC Advisory Panel's Discussions to Date after Revision. The

quoted page numbers refer to those of the ILC Advisory Panel’s report.?’

Page #

R&D Issues

5,13, 32

[Damping Ring] There still remain issues on several subsystems, such as beam dump,
positron source, electron source, beam control, and the injection/extraction of the
damping ring.

Table 4.2: Technical issues pointed out in the report by the Science Council of Japan.?
R&D Issues

[Interaction Region] The technology for the control and feedback system related to the beam
focusing and position control needs be established. The acceptable level of microtremor in the

interaction region needs to be quantified.




Efforts in 2018 and beyond

The development of nano-beam technology (focusing the beam and also stabilizing its position)
has been promoted in the ATF at KEK through international cooperation. The beam size has almost
reached the ATF goal of 41 nm in 2016 (37 nm, equivalent to 7.7 nm in ILC), and the beam stability
has achieved the fast feedback latency (133 ns, which satisfies the ILC specification of 366 ns or
less) required for stabilization in a multi-bunch. These results were highly evaluated by the ATF
international review committee in 2020.

In recent years, we have been focusing on the study of beam size dependence on beam intensity
at the ILC interaction point (IP). The ATF is the appropriate environment to study the beam
intensity dependence of the ILC, because the design bunch population of ILC (2e10) is equivalent
to N=1-2e9 at the ATF and the ATF can be operated with a larger bunch population. However,
further investigation of the Wakefield effect for ILC conditions would require a large upgrade to the
vacuum components, which would be specific to ILC.

For long-term stability tests of beam focusing and the position feedback, beam monitors and other
equipment need to be upgraded and the temperature enviroment needs to be stabilized, which
will also require large upgrades.

The beamline reconstruction plan for the long-term stability and beam intensity dependence
studies is called "ATF3 project”, and will be carried out in the framework of international
cooperation at the ILC Pre-Lab period (WP15). The report from the KEK International WG in
October 2019 includes proposals for future efforts and candidate countries for international
cooperation. The ATF3 also proposed at the ATF International Review Committee meeting at 2020.

The vibration test of the Final Focus magnet, which is considered to be the main cause of the
vibration at the IP site, will be evaluated at the facilities of overseas laboratories under
international cooperation as the Technical Preparation Plan (WP16) during the Pre-Lab period.
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ATF Review:
https://agenda.linearcollider.org/event/8626/

Charge 1: Evaluate the scientific results at ATF/ATF-2
Charge 2: Evaluate future ATF operation for LC REDs

Charge 3: Evaluate future ATF operation {other than LC)

Masahiro Katoh Hiroshima U.
Katsunobu Oide (chair) KEK/CERN
Tatiana Pieloni EPFL

Vladimir Shiltsev FNAL

Zhentang Zhao SARI

Scientific results at ATF/ATF2

The committee has been impressed on outstanding and unique results achieved in ATF/ATF2:

* The smallest spot size, 40 nm, in any accelerators.
* Intra-train bunch orbit feedback (FONT).
* Vertical emittance in the ring, 4 pm, smallest at the beginning of the century.

Future ATF operation for LC R&Ds

The committee recognizes that the achievements at ATF/ATF2 have already verified the
minimum technical feasibility on the beam focusing and control for the ILC. However there will
be a number of possibilities for further extensions to investigate:

* intensity dependent effects on the spot size

* optical aberrations, esp. with smaller horizontal 8*
* beam halo and collimation

* even smaller spot sizes with higher chromaticities
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