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33.1 MV/m(averaging for 7 cavities

Achievements in STF2 beamcommissioning
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Beam power 75W
7 ; Beam current 275nA
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Goal 1:

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

ATF2 LAYOUT tolerances (optics < )
pr— = ATF2 Goal37nmA ILC6 nm
Achieved41nm (2016)
1487 W Goal 2:
\ v}ﬂ_ Develop a few nm position stabilization for the ILC collision by feedback
d v Jd YA \] \ FB latencyl33nsecachieved(target: < 30(hseq
— positon jitter at IP: 4104 67 nm (2015)limited by the BPM resolution)
500 T T T T T T T -4 _r[ X é
450 i .
£ 400 |- T.Okugj E 25 B Off: 0.41 um
=350 ECFA.CWJune, 2016 | ] I On: 0.067 um
® 300 .‘\ - -
E S . I \
§ 250 - ‘\\\ 1 Skew Sextupole Installed ' ?;i:;Srr:b:'fz’arfon 2017 I? Wa_ke StUdy 15 FB Cn
200 - N i i extupoles — \ - . .
g ? 4 Skew Sextupoles Installed Skew Sextupole Modification X /1 I (l ntenS|ty 10
'E 150 - ' 4 FF Sextupoie.s chus on dependence)
> 100 - BN, . Intensity Dependence Study{ @ 5
| | | 44 nm . | O )
\ 2010 201 2012 2013 2014 5 2016 2017 2018 -5 0 5
Sextupole Swapped ONT FB O 27

Position (um)

https//agenda.linearcallider.org/event/ 737 1/contributions/38027/attachments/30831/46 133/LCWS_FONT _presentation.pdf
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(N~ 7 ) ILC Baseline and the Upgrades
based on SRF technologies (more than 20 years)

Quantity Symbaol Umnit Initial £ Upgrade Z pole E / L Upgrades Energy upgrades:

Centre of mass energy NG GeV 250 250 91.2 Lso] 250 ool 500GeV (31.5 MV/m Q,=1 x 1010)

Luminosity L 10%em=%s= 1| | 1.35 27 | | 0.21/0.41 1.8/3.6 5.4 5.1 - 1TeV (45 MV/m Q,=2 x 10%°, 300 MW)
Polarization for e~ /et P_(Py) % 80(30)  80(30) 80(30) 80(30)  80(30) 80(20) - more SCRF, tunnel extension

Repetition frequency frep Hz | 5 5 | 3.7 5 10 4

Bunches per pulse Mbunch 1 1312 2625 1312/2625 1812/2625 2625 2450 st consiucion d\ 00y parsions

Bunch population N. 1010 2 9 9 9 9 1.74 [ B— !f’fpiiifiiiiiiiffiiii,,frq F%ﬁ
Linac bunch interval Aty ns 554 366 554/ 366 5h4 /366 366 366 - s ?
Beam current in pulse Toulss mA 5.8 8.8 5.8/8.8 5.8/8.8 8.8 7.6 (\ ™ mmmm?njinm"aﬁm soofe‘f e

Beam pulse duration by lse s 727 961 727/961 727/961 961 897 = He y %: :%M

(base)

e+src

IP

!
final installation/connection

Accelerating gradient G MV /m 31.5 31.5 31.5 315 315 45 - removal frst 10 GeV of baseline linac

Average beam power Pave MW 5.3 105 1.42/2.84"  10.5/21 21 27.2 0\ oot rparoum e et il

RMS bunch length o mm 0.3 0.3 0.41 0.3 0.3 022 p= f / o = %
Norm. hor. emitt. at IP VEg i 5 5 5 5 5 5 N A
Norm. vert. emitt. at IP Ve, nm 35 35 35 35 35 30 o

EMS hor. beam size at IP alt nm 516 516 1120 474 516 335 O ',”‘ £ —

RMS vert. beam size at IP ay nm 7 7 14.6 5.9 7.7 2.7 * B bty

Luminosity in top 1 % Lom /L 73 % 73% 99 % 58.3 % 3% 445%

Beamstrahlung energy loss  dps 2.6 % 2.6 % 0.16 % 4.5% 26% 10.5% Further en ergy upg rades can be
Site AC power % P MW 111 138 94/115 173/215 198 300

realized by
- Nb3Sn cavity (>80MV/m)

S. Michizono : LCWS2024 (LC upgrade session) - Nb Traveling Wave ( TW)

- \ \ o structures
\ D upgrade = p. 2. 71 K (>70MV/m) (see next)

Site length L site km 20.5 20.5 20.5 31 31 40
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The latest superconducting RF (SRF) technology (Nb;Sn cavity) C/ 0

1 Superconductmg

Nb;Sn cavity (coatina bv Vaoner deposition)
Nb;Sn cavity __— 4.2Ksmall refrigerator

_____ F Nb chamber \
: HE

Sh vapor Conduction cooling
: " Nb cavity “\ — A
’ﬁ Thermal High current | ~
E shield » beam «
g Heater i
: 7 Thermal shield
: Tin . magnetic shield
Vacuum chamber
Reduce heat Ioad_ lower than 1/5.,6_, Can Nb,Sn cavity will be  without He tank.
conduction cooling by small refrigerator. Many R&D were conducted all over the world.
. Y - . 20I\/IV/mm 0~1el® 1t
Higher critical temperature QQOQ | : o F Q — (0?/ —
: = P | | """"“""M« g ]
->» Operation at 4.2 K P P | | —Nb_Sn

Higher superheating field | 9
—> Double the limit of niobium .

Blue: tin
Red: niobium

P Niobi Nb.S ="
arater 'm 1K = L | O Fermilab CBMM-D, 2019, 4.4 K
[ansitioniempeatie : —— Lower losses | | | *x Fermilab CBMM-D, 2019, 2.0 K
Superheating field 219 mT 425 mT<--| 10 0 5 10 15 20 . ¢ CBMM-D after multipacting processing, 4.4 K
E : : . . 10 — ‘ ' i
inergy_gap =L -2 22 Higher gradients TIK] 0 5 10 15 20 25
— ——— High Tc A can operate 4.2K Face MV
€atT=0K 22 nm 4.2 nm . ' ’ ’ ’ :
N 40MV/mA 80MV/m ? 0 20 40 60 80 100

GL parameter K 2.3 26 [mT]
S. Posen and D. L. Hall. Superconductor pk _
\ Science and Technology, 30(3):033004, 2017 sen et al 2021 Supercond. Sci. Technol. 34 02
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Standing Wave Increase Transit Time Factor (TTF) for HG Conceptual design by Pavalrakhov

In 9-cell structure

3

. v ——

e
AL
\{

FY23 US-Japan

ADevel opgradignt hi

traveling wave SRF

' accel erating c
g collaboration between

Trave“ng Wave KEK-Jlab-FNAL is

in 16-cell structure /0 (SWY OoTWPY P p %oMfieldme mmdy’ awarded

‘ |
iy 4 4

|
3 e B\ 4 A 18 8 3

Animations of accelerating field gradient profile in SW mode (TallSstructure) and TW mode (bottom;16
cell structure). The points identify the amplitude of the field acting on the particle in sequentisidpae
2& Fermilab

Hiroshi Sakai,
2024/3/5
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"~ ILC (

17 ILC

ITRP:International Technology Recommendation Panel

EfREfEEE8 s

SC Technology
selected

TDR:Technical Design Report
RIERETERE S
S NE:49. SNHEREE: 392, SI0%F :>2,400

Y9 _
/ —- / J\y~‘/1 2 EINIR
GDEF /L 248—ELTRDRELU LCCTALO5—

TDRZZEEH D, 201 7T4EICE HERER FTLHCTOY /I R—T v —
\:ﬁf/—&bhﬂ#l&l LHCOFERLIC—F—vTH 518

International
Development
Team

ILC-250

HiTH(EB)ME hEiEt
(RA R BHLHKLO—F RH)

LHC

iropean XFEL
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Precision of Higgs boson couplings [%:]
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Fixed target Collider
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E, m LHC, N
ECM=\/2mE @ZE T = 3 k m
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L : Luminosity (¥EE)
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Promotion scheme of ILC / relation of Stakeholder | E_,
v ) Agcialeirat_orstmg_
Foreign
Governments
1. KEK& | Japanese Government Diet Federation
& IDT 3
- M. Finance

. M. Foreign [
2. Five J — M. Eco/Ind. ;
Party Meeting Intergovern. _ _

DOE, efc  [emfmth R Five Party meeting

. t A Diet members
3. liaison \ Expert panel A MEXT (Government)

' 2) International A Physicists
office between = . I A Industrial sector (AAA)
MEXT Xpert pane q A Candidate site (Thohoku ILC Prom.)
and Cabinet International
office community ILC -Japan KEK

tarts '“ (M.IShino ) (S-Asal) Industrial
S communi
IDT(T. v =) sector
Nakata)
National Japanese
Lab.s Community _ _
CERN ﬂ_|_> Candidate site
1) ILC -Tech. Network i
for Work - package Strong supports are obtained

Domestic

Internationa




ILC is planed as the Global Project: |
Global vs International approaches 7 Future of CERN = FCC?
C a u S e S - C h | C k e n a n d “The cost estimates in the feasibility study are subject to a large number of

uncertainties, the effects of which are still largely unknown. The financing plan is
extremely vague and requires a high level of commitment from external partners,
which is neither assured nor even in prospect at the present time.

Under the current economic conditions, Germany is not in a position to provide the

J apanese G overnment ConS| derS I LC/the next COI ||der | planned funding. In view of all these points, the FCC has to be considered as not
. y - ’ = affordable.
ConStrUCtedVVIth a D f 2 0 I t € I LJLJNE I O K { Hence, CERN has to diversify its efforts and prepare for different scenarios including
1) COSt IS Not aﬁ:ordable one without the FCC-ee.”
2) Human resource BMBF Statement in CERN Council Meeting 02/2024
A)sustainable developments
on industrial invest and HR
B) Diversity of Science

| SIQ4a RA&AOdzaa aDf 201t ! LILINPI OKE
but also LC(with Various ECM & technologies)

Vd

[ SGQa KIS FNHAGFdA RA & Od:
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