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Production Schedule of Cavity and Ancillaries for S-vear Plan (FY starts from Aprilin_Japan)
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Establish the ILC final focus method with same optics and comparable beamline

Kubo

= Goal 2:
Develop a few nm position stabilization for the ILC collision by feedback
. FB latencyl33nsecachieved(target: < 30hseq
positon jitter at IP: 4104 67 nm (2015)limited by the BPM resolution)
500 T T T T T T T _'1 T X é
450 1 .
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S350 | . ECFA.CWJune, 2016 at ECFA L.C workshop 2016. I On: 0.067 um
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A ATF2 final focus magnet

installed in beam line

measurement Systems by

using laser interference

A Wakefield effect for
nanobeam (see next)

20

15+

10+

A Improvement of nano Beam A Stabilization beam size by
optics tuning and machine

learning.

Iteration= 2, x_next = 7.550000

blackbox func(x) =z sin(x)
* Observations
— Prediction
Bmm 95% confidence interval

) ‘ A :."\ -I. ‘ A 1% 2 4 3 8 10
Beam size measurement by
Test chamber prepared- laser interference pattern
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LC vision (To discuss more future LC)

We only show that the LC vision is undergoing to gather future possibilities LC for TeVeregion(1)-all over t

Ve
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LC Vision Documents -
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Y~ upgrade 0

Energy upgrades:

N | A500GeV (31.5 MV/m Q,=1 x 109)

and their relations to other EPPSU inputs

Linear Collider Vision

s 0 ad

(1) LC Physics Case &

Technologies

Baseline technology
ILC in Japan (IDT)

- 1TeV (45 MV/m Q,=2 x 10%°, 300 MW)
- more SCRF, tunnel extension

CLIC at CERN

tart civil construction
'

start civi 500GeV operations
[ /
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e
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Advanced SCRF

<

.

" 1x103cm-2s1H A’
luminosity ~

Supporting —— A and upgrades )
document long-term vision <
N Based on ILC

EPPSU submission _y LCF @ CERN «—= |0 (SCRA
& supporting A
document u Will quote and hopefully

give a high priority to

“National Inputs”
JAHEP, US (P5), ...
Spain, France, UK, Germany ...
Linear Collidel
84 6V MY Y 14 WEKOOQ6
ANNNMMIE NANAD a - S 11 LC

Future e+e - colliders using recycling Energy
- Vladimir Litvinenko, MOCD2 (IPAC25)

BC

f
final installation/connection

C3 - removal first 10 GeV of baseline linac
- removal/relocation of BC I
- removal of turpamund etc. ‘ In ) '
1 ,’F : I /’ L |
BC T B/ /  MainLinac © BDS
o fbese) D P
Install 'Dn:faddition
magnets et
( 2 ; Commissioning / operation at 1TeV
| /’ ; ' | ||
< BC '/ Main Linac r Main Linac © BDS
10 TeVJ Wakefield (opsrece ol | 3 P
vy | py collider
Further energy upgrades can be

realized by

- Nb;Sn cavity (>80MV/m ?)

- Nb Traveling Wave ( TW)
structures (HELEN) (>70MV/m)

31
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The latest superconducting RF (SRF) technology (Nb;Sn cavity)

Nb,;Sn cavity (coatina bv Vaper deposition)

Zo »
I

Nb cavity

Reduce heat load lower than 1/5.A Can
conduction cooling by small refrigerator.

Higher critical temperature
- Operation at 4.2 K

Higher superheating field Q
- Double the limit of niobium @9 "‘

Blue: tin
Red: niobium

18k «— Lower losses

Transition temperature 9.2K
Superheating field 219 mT 425 mT <=
Energy gap A/k,T, 1.8 2.2 -l . .
AatT=0K 50 nm 111 nm ngher gradlents
€atT=0K 22 nm 4.2 nm

e 42m | A0MV/m A 80MV/m

Sn vapor

' Nb cavity

I- Thermal
" shield

v g Heater

ey pesde
[REpUEY- T A ——  (———
E: ~

Tin

Q, given for 1.3 GHz ILC-shape cavities

r_.____w Nb chamber

»

o — -

?

10 15

TIKI

5

High Tc A can operate 4.2K

S. Posen and D. L. Hall. Superconductor '-© b3 . (2025.0ct.9) By [mT]
Science and Technology, 30(3):033004, 2017
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Nb3Sn cavity __— 4.2Ksmall refrigerator

Conduction cooling

]
1

High current
beam

7 Thermal shield

~ Mmagnetic shield

Vacuum chamber

Nb;Sn cavity will be  without He tank.
Many R&D were conducted all over the world.
20MV/mm QO0~1el@ 1t

/

—

11 F T
10 05W

O Fermilab CBMM-D, 2019, 4.4 K
* Fermilab CBMM-D, 2019, 2.0 K

2‘0 ¢ CBMM-D after multipacting processing, 4.4 K
109 I 1 L 1 1
0 5 10 15 20 25
1 1 .EaCC [Man?] . .
0 20 40 60 80 100
32
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Nb,Sn R&D at KEK  H.ito(TUPB036) in LINAC2024  HIgh power coupler of N.pragy4 THPBO73;

Optlmlzatlon of NRSn coating will lead Q0 to >1e10 and 17 MV/m @4K in KE L'S developed fofn LINAC2024
B ImT] \b,Sn cryomodule —

10 20 30 40 50 60 70 80

W ¥ ath (RBc V16) @ 7h(Ro VI3

[ Nb,Sn cavity

! d L1/}
Pof— 10w 41 5th (R8E VT10) ] BDUCThaﬂ?ln[RSVTEH) i wt s b d W

| Y5 Target B 6th (RS VT3D)

0 T ; o
L ',.;.'T'.'.'.'.’.L..______.:.L..e'LO 5th coating 6™ coating KEK a X Prafya
e i N6Y @zm
s 4 2025 90 m
) :r ’ /" ,‘l‘,'- | o< 6 0 Q B ‘
., 10MVIm ~ M Qx [ F
1 : : | i s ~ i b o Q B ‘ g
Eace IMV/m] . ,
S— ‘

GM cryocooler
(RDE418-D4)

* 5th Nb,Sn coating cavity was used.

Nbgsn cavity . Thanks to Nb,Sn quality improvement, Eacc
by conduction reached 7MV/m with a 1.8W GM cryocooler.

Totallength:jm(_{( Nb:38n CaVItIeS
L

Maximum height
from the ground: 4

Coolinq StUdV * No Q drop due to film breaking was observed. T

. Conduction cooling with GM cryocooler 2 Beam height: r H

In JFY2024 : Rgccavity: LHealgd.iK ) 12m gyl

R8c cavity: cooling w/ mag cancellation
éq
1010 2229 6
i 922200 °°°°O °°o Floor thickness : 1.5 m Iradiation material

T- Yam ad a, A‘AC: Te %o Irradiation room hezigsh:n:

2024.Nov.13, & :

TTC meeting, Cooling time: 12 hours S

. Passing speed at 18 K: 3 K/h 5 — -

in Lund ity teamip 2 TR minjmuing we designed 40 MeV, 50 mA with NBn

b | W, ST Y, cavities to meet the global demand for
\ Eacc (MV/m) o AlaEorOskRe Al S nanocellulose production based c&ERIstudy.
(2025.0ct.9)  \. 47 M A N A H Sakai et al 2024 J. Phys.: Conf. Ser. 2687 092013 (IPAC:



Traveling wave X 2 Jlrnnnnnnnnnnnnnnnand L
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Increase Transit Time Factor (TTF) for HG Conceptual design by Paviirakhov
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Standing Wave
in 9-cell structure

FY23 US-Japan

ADevel opgradignt hi
traveling wave SRF
accelerating c.

- ' collaboration between
Travellng Wave KEK-Jlab-FNAL is

in 16-cell structure / (SWY 0o TWPY u p %Mfieldme mndY awarded

5l

Animations of accelerating field gradient profile in SW mode (TaqellSstructure) and TW mode (bottom; 16
cell structure). The points identify the amplitude of the field acting on the particle in sequentistigpsae
2& Fermilab
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LPP(Laser Produced Plasma A
A 13.5nm(EUV)
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