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Detector

Superconducting
RF accelerator
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C.M. Energy 500 GeV
Peak luminosity 1.5 x10% cm?s!
Beam Rep. rate 5Hz

Pulse duration 0.73ms
Average current 5.8 mA (in pulse)

Av. field gradient  21.5 MV/m +.20%
Q= 1E10_

# 9-cell cavity 16,024 (x 1.1)\
# cryomodule / 1,855
# Klystron / ~a00

[High quality

16024 x 1.1(Yield = 90%)
~ 17600 cavities of mass-production
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s EBW room

Installation of EBW
machine started from
April 2011 and

18| finished in July 2011.

“ | Measuring system
L for half cell shape
(Under developing)

Press machine

(servo control) Vertical lathe 4

Inspection equipment
for Nb surface
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Beam-pipe (Nb)

\ Q. o

End-cells (Nb)

End-Plates (Ti) + Nb ring

7 n-'

Input-port
pipe (Nb)

Dumbfbll (Nb) Center cells (Nb) / EBW at job shop
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Assembly of BP EndPIate + Cup
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End-group (lnput side)
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End-group (pickup-side)
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k
Small Nb piece was made and
it was set into the hole.

“ " .
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a Bulk EP (100 um), Degreasing (50 °C, 30 min.),

HPR (1.5 h), Annealing(4 h, 750 9C), and final
EP {20 um) were performed in STF/KEK.
PR

EBW with 120kV, 20mA, and 5 mm/s.

Contamination in
welding joint?
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KEK Noi 2ud. Vertical Test (4/05/2012
Al‘:al p (C bl E lun

Eacc = 29 MV/m
- Q0=95E10
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rn ToPs
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0* . - . - 10"

= Repaired Cell#1 reached 42.7 MV/m
in the mode analysis.

o I I 10!
0 L 40 S0
Eace [MV/m]

Cell#1 (repaired cell) reached to 42 7 MV/m in the 6pi/9 mode. Limitation in the pi mode might
be quench at cell#3 at 29.2 MV/m, because the T-mapping sensor detected higher temperature 19
in cel#8 in coincidence with the quench.
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Complicated machining and welding processes
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HOM can
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power test is OK L
(Master thesis by F. |8
Yasuda, Jan. 2013,
the university of
Tokyo, JAPAN)
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Caonventional method: Machining
New method: Water-jet cutting
+ Press-forming

—@B

Press-forming
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Direction of electron
beam is vertcel

T BE 2 fil 7

Direction of electron beam is
horizontal.

Stacking dumbbells is easy in the vertical configuration of cavity.

Better for mass-production. -
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Vertical beam Horizontal beam

Upward welding

(Bt o)
In particular, the gun and working-piece configuration affects the results of welding seam.
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Voltage = 120 kV, Moving speed = 5§ mm/sec., Work-piece
distance (W.D.) = 500 mm, Nb-plate thickness = 2.0 mm | Chamber

[ Gun | side-wall

ey Region for
T s00{ 8 good welding. \
= condition .+ |Upperfocus) = \Work-piece \ e-beam

Dist
i 280 ;Iguac e b Focus point
5 200 wGod s I - \ Epifr focus)
E 160 L / \ ]
«Bad seam No-plate \
5 100 (2 mm) |"I \.
E 50 Seam on backside
is not good
0
T 24 26 S
J side-wall

-100 re
1 :
£ -150 = Work-giece | Ie -beam
5 - Diistan: || |
o -200 Regionfor =500 fnm | |
; - good welding. l

_25 -\-I " “ﬂ'm\’
§ -300 £ Nb-plate | :
2 (2 mm) ‘ Focus point

-350 || (Lower facus)

Welding beam current IB (mA)
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Pumping time (~30 min.) and cooling time
(~30 min.) are duplicated in EBW processes.

Proto-type of four-dumbbell loader
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Proto-type of
revolver fixture
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Estimation of cavity production plant KEK-MHI

Simulation study assuming CFF housing area(sam X 30m)
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Assuming Nb plates for cel,
fabricated end-gioup parts are nput,
200 werking daysiyear, 2 shitaiday
with 30 peopie imes 2 shifts.

Max. production rate will be ~530 cavities/year,
) ~2650 cavities for Syears.

Aszuming that final treatrent and vertical test will be done in ather phace.
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Japanese High-Pressure Gas safety act

He in-between the Ti-jacket \ ‘/-
and Nb cavity "
YV YV VvV e |

One must fabricate cavities complying with Japanese High-Pressure Gas (J-HPG)
safety act if we use the cavities in accelerators.

For cavities by venders,
Manufacturer: KEK
Applicant: venders

,  For cavity KEK-03 in CFF, )
I ", Manufacturer: KEK —
¥ Applicant: KEK/CFF 5t

In case of ILC in Japan, a significant fraction of cavities might be imported from
foreign vendors. KEK/CFF can guide them for the procedures of J-HPG safety act.
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International Linear Collider (ILC) 12 &1F %% 16,000
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