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ILC and the Accelerator Technology ,,',’:

infemalional develnpment feam

Damping Ring

L

Parameters Value

Interaction point

e+ Main Liinac Beam Energy 125 + 125 GeV
Detectors
Luminosity 1.35/ 2.7 x 101° cm?/s
Beam rep. rate 5Hz
O Source Pulse duration 0.73/0.961 ms
Nan:- S () EErTeelsy # bunch / pulse 1312 /2625
/ . SNy BSeam Current 5.8/8.8 mA
few Gev | SRF Technology fir\1al focus Rl Beam size (y) at FF 7.7 nm
—II|III|III|III|I|I|I|II|III|III|IIIIIIIIIIII-IIIIIIIII\IIW/ i
s i : : <31.5 > MV/m (+/-20%)
e P SRF Field gradient Q, = 1x100
compressor main linac collimation #SRF 9-cell cavities (CM) ~ 8,000 (~ 900)

AC-plug Power 111 /138 MW
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IDT Scope for ILC Realization

Construction Phase

Technology Network
~10 years for the construction and commissioning

Phase

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 e °°

R&D and effort to gain a common ILC preparation laboratory and
view and understanding,. intergovernmental discussion

' 2021 Ma 2022 June
Y ILC Technology Network (ITN)
-- global collaboration program---
e » * Acc. R&Ds focusing on
: * SRF
WP-Primes .
work Pad;igres (WPs) for « e-&e+Sources | Synergy with
ILC Pre-Lab Time Critical e Nano-beam other colliders

KEK obtained a budget for these R&Ds and
http://doi.org/10.5281/ze https://agenda.linearcollider.org/event/9735/c

nodo.4742018 ontributions/50816/attachments/38190/5996 started the aCtIVIty from this Aprll'
8/Time-Critical_WPsV8b.pdf

:p
1o

-success oriented and asuming no major incident- ifematna develogment em


http://doi.org/10.5281/zenodo.4742018
http://doi.org/10.5281/zenodo.4742018
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KEK’s efforts in

"y
e+ So

infemalional develnpment feam
=

-

Damping Ring

- —
_—_'_.__._._

Interaction point

- S _
S rE———

e- Main Linac

| | -S
S S SOTes e Beam dump
Physics
—— e+ Main Liinac
WPP 1 Cavity production . .
_ _ SRF WPP 5 M design Eollaborztlon.wnh
*Creating particles Sources e | 3 —— U2, AIETEEE
*polarized elections / positrons wee T2 1 Lo 1
*High quality beams Damping ring \ xii : UU';d‘I“at“ftangt
: tor focusing
*Low emittance beams —
e-, e+ WPP 8 E-driven target
*Small beam size (small beam spread) Sources WPP 9 E-driven focusing Experiences at
*Parallel beam (small momentum spread) wep | 10 E-driven capture SuperKEKB
*Acceleration Main linac wee L 11 HIREHER GEE N
. . WPP 12 DR System design
esuperconducting radio frequency (SRF
p g q )/ ( ) WPP 14 DR Injection/extraction ATF collaboration
*Getting them collided Final focus Nano- wpp | 15 Final focus
*nano-meter beams Beam WPP | 16 Final doublet

*Go to Beam dumps

WPP

Main dump




Advanced accelerator facilities at KEK

4:Cavity Eabrication
Facility (CEE




Superconductlng RF (SRF) related facilities —STF & CFF-

CFF(2011-) cavity fabrication facility

Chemical polishing

‘mlLl I"' A7 EBW

CaV|ty fabrlcatlon cryomodule assembly will be carrled out.

CPE FST7hFriii

SRF cavity R&D since 1980s
Experiences at TRISTAN/KEKB/SuperKEKB

Cavity material R&D at CFF

) . - 4 ‘ -? High-Q/G R&D at STF
.;t.. 7_::.: ,. iR ';:. __.";..L | ; . I‘--‘ . 0n5x10 ---r!lii'l""|""I""I""[""l""g‘on
k o Rt . o = L N=FeABENEBMRSD) | G : ]
f"=1'g|gba| (2010) =% [ gl Nk | LT AL . H E
4 KEKs, 24each from Germa it RIE = ++ + fl{.* i i + =
' , : Surface Inspection Press machine ~ Vertical lathe o + ML
. , _ T
s [P ool S5
g~1oﬁ, £ T
Ragh]| (M ieanamg oy
) M T T SR M S
100 [ b cm b e s s ot e B
sosa oo aala e lasealoaaslanaalasaaliags

STE-2(2016~)
14 srf-cavities

Egee [MV/m]

3 X-ray fpSw'h]
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A)
B)
C)
D)
E)

COIl (SRF infrastructure)

Current status

Heat treatment

Electro polishing (EP)

Clean room

Cryomodule (CM) Assembly (partly done)
Cryogenic system (partly done)

~ <

SRF infrastructure (including CM test stand) will be completed.

Infrastructure at COI

Cryogenic system upgrade

High power rf system for module test
Vertical test (VT) stand

CM assembly

Clean room working environment

. (cavitv fabrication eauipment at CFF)

S O A~ -

80m e — —

< — »

Module test 2

TCIass—10 Clean room

Class—1000 ChH

CM_assembly ,

EP|| | EP Furnage\

B
-V
Cryo%tenic

M assembly at KEK

Cryogenic sytem

Future :CM assembly at XFEL
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WP-prime 1: SRF Cavity

(Scoping the Industrial-Production Readiness)

The SRF cavity technology has become matured technology based on TESLA, E-XFEL and LCLS-II experiences. Japan, Americas and EU have
attempted R&D for the higher performance with cost-effective production. In WPP-1, the successful production yield will be evaluated.

@ Industrial-production readiness: 12 cavities produced in JP:

€ Evaluate the successful production yield.
@ Cavity performance expected: E, . = <35 MV/m> (+/— 20%), Q, = 1.0 x 10'°, Yield =>90%
€ Globally common design applicable to High Pressure Gas Safety (HPGS) regulation in JP.
@ Production process with higher performance/lower cost (i.e. cost-effective production)

€ Advanced Nb sheet production: Clean surface by direct slice + cost reduction

€ Advanced surface treatment: High-G and High-Q cavity
@ Plug-compatible design
€ Optimization of best surface treatment

WPP-1: Work flow

Process to be applicable to JP-HPGS
!

Preparation of material

l

Cavity production

l

Surface treatment

Vertical test and Yield evaluation

!
(WPP-2: assembled to CM)

Cavity design based on TESLA/LCLS-II

Europe Japan Americas

(globally common design)

Establishment of best mass-production process for ILC ' 120°C vs mid-T baking

0 ® O]

8 cavities produced in three regions to be
assembled to one CM, and tested

12



WP-prime 2: Cryomodule (CM) design optimization
(Scoping the CM Global Transfer and Performance Assurance)

The SRF technology based on TESLA has become matured technology after E-XFEL and LCLS-II. In WPP-2, one CM will be designed globally,
produced and tested in Japan with some cavities transferred from overseas.

WPP-2: Work flow € One CM design and preparation for the production/test in Japan
Desien of CM and ancillarics @ Cavity performance: E, ., =<31.5 MV/m >, Q,= 1.0 x 10'°
& l @ 8 cavities produced/evaluated in WPP-1 to be assembled, including some cavities from overseas
Production of components € Globally common design applicable to high pressure gas safety (HPGS) regulation
! € Ancillaries production/evaluation:
Cavity string assembl @ input power coupler, tuner, SCQ, magnetic shield, advanced clean work
y g y
! € Change request after TDR (SCQ current lead port, tuner design, etc.)
M assembl - :
C | y € After testing prototype CM, these change requests to be considered
CM test
! Input power coupler

(reflected in the EDR) SCQ magnet

Frequency tuner

Construction of prototype CM for ILC designed globally

13
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e-driven e+ source R&D

SuperKEKB positron source:
current biggest positron source in the world!

* A prototype development, based on
experiences at SuperKEKB e+ source

* Engineering design toward ILC:

e 3D-CAD model and engineering
drawings for manufacturing, based
on simulation and experiments

acc. structure FHEIS
— g o @

2.

L-band SW NC

_/ capture cavity Damping Ring
chicane
3GeV S-band NC — 5GeV L+S band ;
drive linac [ i 14 NC e+ linac —
Al B "Q energy e+ dump
=y ¥ compressor
@& ‘ vand e dump
w AMD (FC)

sclenoid
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74 kW (3 x SLC) beam power

Rotating mechanism
e Water-cooled
* UHV compatible
e 225rpm

Target disk
* W-Cu connection D -

A EE-EY

e Mechanical and thermal evaluation

* CFD simulation using experimental data
* HIP, SPS, Brazing
* Target material selection and evaluation

* Mechanical property at operating
temperature

(1) (2) (3) (4) 1 (5)

Tungsten : Multi-component
composite alloys

Binary solid
solution alloys

Dispersion

strengthening (DS)

1
1
1
Wl = " .
W-Re: 3-5%, 10%, 25- K-dope (<100ppm): Oxides [<2%): ¥,0,, Heavy metal alloys: W1 | [W-3.6Re-0.26HC:
2E%Re e.g. bulb wires Ce0, 13.0 I particles (90-98%¢) in ' H precipitation
= o Ni-Fe or Ni-Cu-(Fe) | hardened
l
W-Ta, W-V, W-Mo, W- Carbides [<2%): TiC, | | l;m'?::;sl;wrfsog?cu : || Self passivating alloys:
Ti, W-Nb ZrC, (TaC, NbC, HfC) Cu-Ag Ag,\?:eTa T e.g. W-Cr-(TifY)
A ACH |
1
Fiber composites: | High entropy alloys:
l can be combined , L coated or pure W | e W-Ta-Mo-Nb-V-
fibers embedded in W |i (HF)-{Ti)
I
1

Conventional powder metallurgy 6/43

wrusy (TP a)

a3
»IT

3
halabe LD

EEEEE]
¥ 3 T TR

oo 0z 04 o8 a8 10

siran (%)

HIP congition : 1050°C, 150 MPa, 2 Hour |

b I value unit
max. output power 300 (100) kW
Electron gun: JEBG-3000UB acceleration voltage | 40 KW DC
manufactured by JEOL Ltd. max. current 75 A
max. scanning area  300x 300 mm
spot size of e-beam  ~10 _mm

malten Impact\ /
layer pressure / '9.0
Spark é }\‘L

plasma D'“har”-'—l—-b - |

FESS
1) Generation of spark
plasma and ionization

ress
2) Vaporization and melting
of particle surfaces

‘5*&:’ W

4) Meck formation
3) Discharge impact pressure and by spark plasma

dispersal of vaporized molten particles

16




WP-prime 9 Magnetic focusing (from conceptual to engineering model)

* Flux concentrator

e 20 times higher ohmic loss compared with that of SKEKB

* Additional beam loss from target

* Fully 3D simulation established in the SKEKB project.
e Two prototype and high-power test

* Pulsed power supply
* 300 Hz compatible

* 50 times higher power compared with that of SKEKB
* Energy recovery mechanism is necessary

* Need parameter optimization

* Present parameters are not realistic especially power supply

* Shorter pulse length
* Need higher voltage
e Counter measure to discharge
* Flat top control

Primary current
Secondary current
Pulse width
Repetition

Ohmic loss

Beam loss

Total loss@Load

P.S. power

25 kA

25 us

300 Hz/100 Hz
41 kW/14 kW

4 kW

45 kW/18 kW
630 kW/210 kW

12 kA

12 kA

5us

50 Hz

0.7~0.8 kW (measured)
Small

0.7~0.8 kW (measured)
12 kW

P. Martyshkin

Conceptual design and its simulation
looks work

Before going to detailed simulation,
prepare “realistic’ model « (now)

Once the model design finished, it will be
imported to CST and ansys

Detail design will be modified taking into
account simulation results

lterate several times...

ILC

VMMechanical design

[1Electric feedthrough
experiences in SuperKEKB

[1Cooling water pass
completely new issue

17



WP-prime 10 Capture cavity

* Design challenges of Large aperture
L-band cavity

* Beam loading compensation
for multi bunch operation

 Full model RF and beam
simulation

Simulation method using
CST is almost established

e Very high heat load of shower
from the target

* novel cooling design

* Remote beam flange
connection

Connection point is
surrounded by solenoid

e Two prototype and high-power test

Previous design and prototype at SLAC

Phys. Rev. AB 12, 042001 (2009)

3D RF simulation of APS cavity at KEK

18



* Total model preparation
* Construct as early as possible

* Use dummy for FC, Acc.
Structure at first

* Prepare and manage full 3D CAD
model

* Improve continuously

* 3 times exchange experiences through
SKEKB operation

* Collaboration with other high power
target facilities, J-PARC, RIKEN, FRIB...

 Automatic connection disconnection
mechanism
* Flange connection
* Movable base connection

Girder structure on rail

Automatic connection
coupler

Pillow seal

19
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ATF/ATF2: Accelerator Test Facility@KEK
g HEI K S S AL oo

R /™ LABORATORY HOLLOWAY
THE UNIVERSITY OF TOKYO d N LaBORATO eI O risich .

o 2% Fermilab
‘,‘ > ixlmtitui; ;)1 HlL,h Ln-..rg\ Physics erml a

Develop the nanometer beam technologles for ILC

B Key of the luminosity maintenance
B 7.7 nm beam at IP (ILC)

ATF2: Final Focus Test Beamline

Establish the ILC final focus method with
same optics and comparable beamline

Damping Ring (~140m)

tolerances 8 Low emittance electron beam

21



WP-prime 14: System design of ILC DR
injection/extraction kickers

WP-prime-14 related items conducted by KEK on ITN

JFY2025 . Development of a prototype of the fast kicker power supply for the ILC
JFY2026 : Improvement of the prototype fast kicker power supply
JFY2027 . Evaluation of the performance of the prototype fast kicker power supply

@ A fast kicker system using a semiconductor pulse power
supply with nanosecond response was confirmed as
proof of principle at KEK's ATF about 10 years ago.

€ Semiconductor technology has been evolving, and it is
now possible to advance nanosecond response beam
injection/excitation systems using the recent
semiconductor technology.

® The technical evaluation of the fast kicker power supply
using the recent semiconductor technologies.

Timeline described in the time-critical work package document

Priority Items Y1 Y2 Y3

Y4

B+ Confirmation of existing pulse power supply technology based on drift step

recovery diode pulsar

ILC fast injection/extraction system

1 [
| || || |I | o i I| ||
| lv‘l _\__.'_s_._\_,.-n_..l_‘. L

L Damping Ring Nl

Beam extraction
to main linac (ML) Beam Injection
from e+/e- source

Beam extraction test at KEK
StorefifFfam in DR Extracted beam from DR

The same contents as WPP-14 will be carried out, However, we decided to delay the
implementation year in order to give priority to other research topics.

22



WP-prime 15: System design of ILC FFS

WP-prime-15 related items conducted by KEK on ITN

» The research will be conducted with the following 3 main topics
v" Improvement of beam tuning techniques for nano-beam

v' Long-term stabilization of nano-beam
v' Upgrading of beam diagnostic devices

» The first 2-3 years will be mainly devoted to procurement of the necessary equipment to implement
the research items listed in the time-critical WP, and performance tests using the latest accelerator
technologies, such as machine learning, will be carried out at the ATF accelerator as needed.

€ ATF2 beamline is the only existing test accelerator in the
world to test the final focus system (FFS) of linear

colliders.

€ The following 3 research topics are important topics to

be pursued at the ATF.
€ wakefield mitigation
@ correction of higher-order aberration
@ training for ILC beam tuning

ATF?2 beamline

Timeline described in the time-critical work package document

Priority Items Y1 | Y2 )| Y3 | Y4
wakefield mitigation
A mitigation and correction of higher-order aberration
training for ILC beam tuning (machine-learning etc.)

The research topics will be conducted consistent with the content and timeline of WPP-15. 23



WP-prime 17: Beam Dump

WP-prime-17 related items conducted by KEK on ITN

* Design of earthquake-resistant structures

* Design of the water flow system, including the water vortex flow mechanism in the beam dump

* Design of the beam window exchange system

* The performance of the vortex flow mechanism and beam window exchange system will be
evaluated using a prototype for functional verification.

Finalize the engineering design of the main beam dump system Beam window
Exchange remotely

® Vortex water flow in the dump vessel

® Cooling water circulation and heat exchange
® Remote exchange of the beam window

® Countermeasure for failures / safety system

Timeline described in the time-critical work package document

Priority Items Y1 [Y2 [Y3 [Y4
A Engineering design of water flow system
’ ANSYS simulation
Engineering design and small-scale prototyping of vortex water flow ;' E Max Temperature
A
system in the dump vessel. Temperatire Distribution when Beam pulse complete
Engineering design and small-scale prototyping of beam window and its r
A
remote exchange system.
A Design of the countermeasure for failures / safety system [

The contents and timeline are roughly consistent " e & ey

(125Gew, 1312kunchypulse, Spulse/sec) {500GeV, 2050bunchypulse, dpulse/sec)

with those of WPP-17. RN ks




i ilp
ITN In progress i

For WPP-1&2 (SRF cavity, CM), we have already started technical discussions with researchers in Europe and the USA™™"" "
For WPP-15 (Final Focus System), European researchers joined to the ATF experiments in this June operation.

WP-prime 1: SRF Cavity
(Scoping the Industrial-Production Readiness)
Referring European XFEL and LCLS-II experiences

@ Research with single-cell cavities to establish the best production process including:

4 Advanced Nb sheet production method

@ Advanced surface treatment recipe
4 Globally common design with compatible High Pressure Gas Safety (HPGS) regulation
4 24 nine-cell cavities are to be developed for industrial-production readiness

4 8 cavities (4 / batch) in each region

4 Production process encouraged to be optimized in each region

# Cavity performance expected: Eqyee = <35 MV/m> (+/— 20%), Qp = 1.0 X 10, Yield = >90%
@ RF performance/success yield to be examined (including 2™ pass and further)

4 3 pass to be examined if effective

_ # of cavities to be produced

Americas Europe JP/Asia
single-cell 2 2 2 (+4)
nine-cell 8 8 8 (+4)

| Material/Sub-component |

Nb melting in vac.

Ingot, as tis dg b
a
3 ,
3 > » ) »
o
* aw

forged & annealed
Ingot > Billet

Nb ingot refined

0
Eace [MVim)

QA of Material/Sub-C
Cavity Production

WP-prime 2: Cryomodule (CM) Design
(Scoping the CM Global Transfer and Performance Assurance)
Cavity RF Test
Referring European XFEL and LCLS-11 experiences

Dead

WP-prime 15: System design of ILC FFS
ATF collaboration

ATF2 beamline

@ ATF2 beamline is the only existing test
accelerator in the world to test the final
focus system (FFS) of linear colliders.

@ The following 3 research topics are
important topics to be pursued at the ATF.

@ wakefield mitigation
@ correction of higher-order aberration
@ training for ILC beam tuning

#The technical research at ATF2 beamline
has proceeded, and should continue to be
based on the ATF international
collaboration, or its extension (welcome to
new collaborators).

Maximum search algorithms
to be applied to beam tuning

( Machine Learning )

@ Unify cryomodule (CM) design with ancillaries, based on globally common engineering design, drawings & data-base
@ Establish globally compatible safety design base to be approved/authorized by HPGS regulations individually in each
region, most likely referring ASME guidelines to be compatible with Japanese regulations.

Cavity string

/
Ancillaries: I /

/
SCmag.. tuners. couplers

Region Americas
Regulation ASME

LCLS-IT

/

CM outlook with vacuum vessel

Europe Japan/Asia
Eu-EN, TUV JP-HPGS Act

KEK-STF, AST-IFMIF

CM tech. design base Euro-XFEL

\ J

Y

Common CM design globally compatible to HPGS regulation in all regions,

(e Eital=itEn and most likely ASME guidelines to be compatible with Japanese regulations.

Wakefield test station

2 Iteration= 2, x_next = 7.550000

Octupole magnets
for higher-order
aberration

Wackboz funcle) - win(z)
« Observations

— Prediction

B 95% confidence interval

2 T . 6 B 40

25



KEK / IDT-WG2
Shin MICHIZONO (KEK)

ILC accelerator

ILC Technology network
KEK’s effort

® SRF

® Sources

® Nanobeam

Topics

Summary

infemational development feam

26



¢ dm AN 1R 25 D W 2T B 5

C BIALY—YESEBROBESL. ARNERREDOELLE-THBETEHYE A, BE.

BIEEBHMALGEIIMERBRZTZRT I H-OICHRFEAENEDHON., EORRITIHRICTELGET
SNTEFELT,

o ILCICHEWLTH, MIFIR., BIZEMNR, F/E—LGEICTNDREZRERT 5O ICF A RANMNERR

DHRFAELHYFET  CNoBLFRMICEIESR - ERICATEZESOHZICLABTEINETH
HEMIELTLET,

¢ REDBRRAGDHENODSMARIRET, AMEFARZRBAL TEFMREDERICKESCEBLTT

%T:L\&lEI:E.\O—CL\i?-o

* KEKTE. REDEEZANWERENMTEA HRAPOMEECHREDINEBTZENTHREZE

HoNDEEN/ONTT . FIC. N—FVT7RBEICEROHIFEDESAICIETSI2TOT D
T CY e @IRILF—FBREET/N—FIT7IZHNLIEBENDENTT—X(ZH -2 TLVSEERIC
FTEL TV ASELIREDZFESAN. REROMERICTMNESGET. N—FDERELFEGEHRD
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Example of topics (1)

SRF ]
BIEESERMESME. SIRILF—YEZOERICKVICEMLTEELz. BRNTIX. 80~90FE KD TRISTANETE . 90~ 20004 X
MDKEKB-Factory&tis, 2L TIRTE (L SuperKEKBETEINERA LG, BSF Tl LEP, LEP-II, LHC, HERA, CESR. BEPC-II, ZZEIZHLVG N
TEFELI= LCTIE A THZAV-B DR EEZERAE KREICAVSEHE T, TOHREFBRETENHIZ AN HRITITHOATE
FLi=. EARMICIX. SEREDOERIE, EMMEEICKIREUNIE, EXF(ICKIERHNIE, HREAERAICERT HIKEHNE, O
WMETY, CCClE, RBEAEICKIERMEREERS SV ZTORINEQFTMEITOICEICHE>THEY ., CNFERIRTAICIXERERETED
FOUMBEENEELTWIDOMNEZEKIBRETLIENATFETT . KALEBOZRBEILICIMA . =4 T # Q. HEEFHE D RE L L
RERARDAERARGELSENT T,

WPP-1 Optimization of mass production cavity manufacturing KEK
WPP-1 Automation of cavity inner surface inspection + local polishing KEK
WPP-1 Automation of pre-tuning KEK
WPP-1 Optimization of cavity performance measurement KEK
WPP-1 Nb material fundamentals, FG/IMG/LG, optimization KEK
WPP-1 Nb3Sn, MgB2 for higher Q and thermal efficiency at higher temperatures KEK
WPP-1 Thin film (including multilayer film) for high electric field KEK
Cavity shape (optimization of Ep, Bp, etc. by low surface field cavities) Remote (if the university has someone available to
i teach)
Development of magnetic shielding materials, reduction of environmental
WPP-1 magnetic field, improvement of efficiency of demagnetization method ofKEK
modules
WPP-2 Tuner design, manufacturing and testing (for larger LFD) KEK
WPP-2 (for higher power) Coupler design, manufacturing, and testing KEK

Design, manufacturing, and testing of SC electromagnets + cold BPM (for

PP higher radiation tolerance) Al
WPP-2 Establishment of multi-point simultaneous alignment method KEK
WPP-2 Module design (optimization of thermal balance), manufacturing, and testing KEK
WPP-2 Establishment of module transportation and storage methods (includingKEK
vacuum system and moisture control)
WPP-2 Development of beam loss monitor in STF-2 accelerator module Remote (if the university has someone available to
teach)
WPP-2 Development of high-power RF equipment by resonant ring KEK

28



Example of topics (2)

2 ——

Infra
Infra
Infra

Infra

Infra
Infra

Infra

Infra
Infra

Infra
Infra
Infra

Infra

Infra

Infra

Construction of high-frequency system + monitor system for VT KEK
Development of X-ray/neutron mapping for VI and module testing KEK
Optimization of cooling and test evaluation methods for VT and module testingKEK
Infrastructure design for VT (cryostat, radiation shield) + refrigerator control KEK

Infrastructure design (radiation shielding, installation) for module testing KEK
Dark current measurement (including energy) in module testing KEK
Cryogenic system control (thermal efficiency optimization) for module testing KEK

RF system in module testing (LLRF) KEK

RF system in module testing (modulators) KEK

RF system in module testing (high-efficiency high-frequency sources) KEK

RF system for module testing (distribution system) KEK

Establishment of clean room work methods using robots (including toolKEK

development)

Optimization of surface treatment (electropolishing, heat treatment) KEK

Simulation (RF calculations, thermal calculations) related to RF devices andRemote (if the university has someone available to

modules teach)

Database construction Remote (if the university has someone available to
teach)

BEamg=n 077
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Example of topics (3)

BEFIE. ELVIRILE—DEFE—L(HAINEITF) EEBMICAFLTERLET . BOVE—LETDLETOMAEDSLVE
HZEEETHIE. RELEBEFZRRICIKRS B TEVHEREZR/LIZ L. BENERTT,

BEFRIEZ. SIRINF—aTM T =R FTEFTRKRBEENERINDISIITHEL>TLET . BEITELTIE. SLC,
SuperKEKB, DAFNE, CESRIEE TEHONTHY., JFKIZHT->TH.ILC, CLIC, CCCIHENERE ASAF — (LB BB HI=Y DL
BGEBEFHAL-2EELHVTT , FCCee, CEPCHEMAMIATAF —THLLURIKYITEREN EA>TULNET, SHIZ[FXZIa—FHFO
FA4F —(LEMMA) L EICENWTEHERE(IZLH DA REEAHYE T, CEBAFD KIIZ, 545 — LN TERERDBEFEN DN HN

TWEY,

CNoDBEFROBEMIZEIHBLAAZLINCADEEFROMAERFIZDOFFHADEEFIRIC OGN >TVET,

WPP-8 Target

WPP-9 Flux Concentrator

WPP-9 Flux Concentrator Power Supply
WPP-10 APS Cavity

WPP-10 RF Source

WPP-10 Beam loading compensation
WPP-11 Target Replacement

L-band SW NC
capture cavity

- s s . I chicar‘IE

3GeV S-band NC |I ——)
drive linac

[AMD (FC) |

&
@*t%e‘

| =

KEK
KEK
KEK
KEK
KEK
Remote (if the university has someone available to teach)
KEK

DampingRing

5GeV L+S band
" NC e+ linac

~ —["]

energy e+ dump
compressor
yand e dump

solenoid
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Example of topics (4)

Damping Ring

ARINER DR DOEEL L RIERDODBHRFRLEHRPTHENEDONTVET . ARAEDOHRIE, ILCADEBIZRSY .

REMDEEREIER DR ZLDMEEZRM T S EITRYET,

WPP-12 Damping ring design Remote (if the university has someone available to teach)
WPP-12 Investigation of fringe field and dynamic aperture KEK (beam test at ATF-DR)
WPP-14 Injection/extraction system KEK (test at ATF extraction line)

BDS
HE, BHFEELGEEZFRALENEROEFEAD——ANEF>TVET . REREERAANDE—LTAV DI AT LEKETIFE—
LB NZEDRFEIHDAREEDDIET ILCADERMIZESTIHRDF/E—LDFRFCERICZLDMRAER/LIIENTEET,
WPP-15 Development of online beam diagnostic system KEK (test at ATF2)

WPP-15 Fast feedback tests KEK (test at ATF2)
WPP-15 System design of BDS beamlines Remote (if the university has someone available to teach)
Dump

GEDRKREINEETIIEFREOE —LREFTBZIAZEMVOE —LEZRYIRSILE . REBODE — LA THTAKRO LN T
WET E—LSVTEELLTIE. FOMETEER. AR AT LOEREFESEORTICMAE. E—LF VTR ALETRHF
FEREBRPYINIS—EETED =0 D2RA FREFALE ., LIHRBRBELLTOMNAZEO-REMNH AT LR EHEE
BHEBDOTOMNMATRERZITENET,

WPP-17 Main Dump design KEK
WPP-17 Radiation calculation Remote (if the university has someone available to teach)

WPP-17 Window remote hndling KEK

4

| 0™

22m Cooling

| Radiation
» ‘ { smeu/
| - - y ¥

system
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KEK / IDT-WG2
Shin MICHIZONO (KEK)

ILC accelerator

ILC Technology network
KEK’s effort

® SRF

® Sources

® Nanobeam

Topics

Summary

infemational development feam
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IR SEFAMAFEEFHRE T OIS A

Early Career Research Program on Accelerator Technology R&D

©KEK

High Energy Accelerator Research Organization

#7095 LICET 355 FEOSSEEABLELR,

JFY2023 Funding Oppurtunity Announcement for this program has now opened.

=Tl 5 EEOSECDVT / Call for IFY2023

BRI FILESSAFMIET(E, LRSS EMOREN SRR L DN SRR RENFRERR )CLIETAREOAMEREZEN & LT, SIIEELS
MRS RS TR OIS AR (R LELE,

AFECHVTIE, [RIBOREMTT *ERCEEESTHRENSBELZIOT. MTOEERERCHESRED L. 330> TIIHEESL.

d, FABEE, TERFEOSHSFEE MPRILESROEEE LR/ EESREER]  CuRIlRisba BB iR HREEmIE) OEREEO—RSL
TIOHNSHB0TT.

Starting JFY2023, High Energy Research Organization (KEK) has opened call on Early Career Research Program on Accelerator Technology R&D for
the purpose of contributing to human resource development leading to the rapid development of accelerator technology("Breakthrough R&D").

Under this program, we look forward to receiving proposals from domestic early career researchers on such "Breakthrough R&D".

This program is conducted as a part of awarded project under JFY 2023 MEXT Development of key element technologies to improve the performance
of future accelerators Program.

| S£EES / Funding Oppurtunity Announcement and Applications |

EE£ %18 Funding Oppurtunity Announcement
SEEF1F Application Forms
FAEWET T L— HEEET)

(RoRomes — |

KEK DI H|F U REx 18T L T WSS, HEBERORENARE (LB, BaAIlCTEo [BunEHE] [CTBs<mE0.

If you are considering to use KEK facilities, please consult at the below "Inquires" prior to applying.

[#WoADE /Toquides

BHENESB(E. FHEE - B O MEBEZEETA—)L (-promo@ml.post.kek.jp) [CTHEENNELET.

All inquiries should be made to International Project Promotion Office, KEK (i-promo@ml.post.kek.jp).

https://www?2.kek.jp/kokusai/ECRPAT/index.html

2. B%
(1) #%
147 . fERIRA6 0 0 FHE TxM. (9 LTHEAZHAR. IGHR)
(2) BB SR
XL, R, ERRE. SHEFRE . SME AT~ CIRE. e, LB, S
R, R, (IR MERHHE
(3) R
AR HIRER 2025 SEEA T T, (2025 FEROHFEIC L D IRK 2 FOIERATHE,)
(4) HinRE
2023 4 4 A 1 HFF ST 45 @RI O EPAY: - BRI AR 2 65 FEE (R HES
% BHH D %)
(5) HhGk#RL
2023 4E6 H 30 H (&) 13 K
(6) FRTFEMFK
10 fFLAF
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REFFEEFI FBRESE A L — e
DRI R BT DU T

AFEHETIT, TREDEBVHEEAZAZ-LET,
A0

NEES R 23-9

7N X e O N =
BB 24 (B4 &, HEEZOTRE 2028 4£3 AXET)

https://www.ke

APEREOZFB OB (X, FaZ, HEEdZ, FBEN, HFFEREERRET X U ZTHLY, BRIBOMERS) D RIS Dal R LI L3RR 0EE

P THhihs,
. WZE (%) A

IEERTFZEMERR IR L | Sen s R AR AT S ERA 5 T B S LR e gR o MERE ) _bI e )7 EEEESRERARE | DK E:
B LT, BB AT L (ZERBGE, 28R AT LaxataHilh) (2R8I DBAFERTZE SR 5, BBl I >ITFv A THD,

. ICEEERE
WREE LORNINHHERDONLHE, T ETOESEH IR,
. 5%
fa5- L OF L IAFEORBIN LD, (FEEH)
. EhESONE
JFRIEL T, SP3BT EHA w5, (U EhiEshsi: 1 B 7Rf45%7)
2023FE8H 1A (k) EFE
. AT
FHER, TEHET RO
EEHE

BIRED b, @A,

KEK s
2023%

k.jp/ja/jobs/accl23-9/

(RVIES G@/NE=-Rz=
—8 A 1H fwtl

23-9
23-10

SRF2 A
SZEFIR1IA
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infemalional develnpment feam

SRF technology has matured. Large SRF accelerators (such as at European XFEL and LCLS-Il / LCLS-II-

HE) are under operation or construction

The important and time-consuming remaining ILC R&D items will be conducted through the ILC

Technology Network, a global collaboration program
Main topics are SRF, sources and nano-beam.
KEK started its activity from this April including the SRF infrastructure improvement.

We welcome the participation of many PhD students.
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