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Abstract

From the view point of plug-compatibility for the power coupler in the International Linear Collider (ILC),
recommended by Linear Collider Collaboration (LCC) in 2013, new STF-type power couplers with 40mm of input port
diameter were re-designed, fabricated and successfully high-power-tested. Moreover, from the view point of the cost
reduction for the ILC, another type of power couplers with Titanium-Nitride (TiN) coating-free ceramic were also
fabricated and high-power-tested by the collaboration between CERN and KEK. In this paper, the detailed results for the

both power couplers will be presented.
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Table 1: Summary of the Plug-compatible STF-type Power
Couplers Fabricated in 2014
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Coupler vendor colour Coating
Warm #1, #2 A White TiN
Cold #1, #2 A White TiN
Cold #3, #4 B Gray Free

1 STF 247" AT A 25 D B O A i LR~
HEL 2013 FELVFREDEED ., 2014~2015 4F] _%_MT
P, 2016 FITT AR F O T I SMW 75
AR E AW KRE SRR T, KE SRR
1% Table 1 1285 XD, Warm #1, #2 & Cold #1, #2 DO
BB, BLO Warm #1, #2 & Cold #3, #4 OFHE

# yasuchika.yamamoto@kek.jp

PET2EN

2. FSTFAATAQEEROEREKKET

I R R HFSS[41% W T oz, BRKy7:
FIELLTE LT D 3 5 THD,

o ZEHLDOREAEDFRA

o TAMNUTFETNIILEE

o BTV DIEWEBELT

ZEREDFER EDFHI ufﬁb\fz%T/Wi Figure 1 ®
L¥z# % Real End-cell model”&”Symmetric End-cell
model”® 2 D> THD, e EDONEMRE ARIKIFEE
FRDIZIE, WERDOZEEXH L BEEZEHTHILETRD
BIS (M DOIRFEITRINTCEZA) , FEFIT Flgure
1 DL T EINIRSILVTWDIEY T, 0).75)% ILC 28
35 Qe DILEL VLT 1087 24551214, P‘ﬂ%%@
AR L 24~36mm DT pﬂﬁf%‘éio L7
BRI ENDND, ZHEVNERIZHWSER
T —ADARY I RO DHIENTED,

T AN TFET VO FIT Figure | O FRIZHD
TFNTITONZ, ZZTIERNT 7 (E & L A S S
REBENTNDHO) RREGEE 2 SO AT A s
EENTWDHLD) O b a1T -7 LT, WEROHF
]\E—% S X IRING, S11 3<-30dB (272D KO SR A R D

(2D, FERIL, IR D T=NERD AR NIZ
%ﬁ?&%#ﬁ%é:&ﬁ?ﬁﬁ% éhto

AEEGES NI ATIRE S FITIT ZFEEO Iy /M
IRy (M QAYSY it o N %h%h@mﬂ&’%fi%%)ﬁbt
FEBIToT2, 2 DOEIIv IO E B R ERS IO TR
B ARSI ref [5, 6]ITRL CWDIBY T D, T A
RUFET NEHWCHEE T2 A, WERDZE
SHLEAEZDHZETRW T U7 RN ELNDZ
ExbioTz,

CH-oTEBIN,

-776 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

Real End-cell Model
40mm

—

—_—
—

PASJ2017 WEP001

| Symmetric End-cell Model

s

—

70mm ‘

LOE+08

| ©20¢ input antenna

O10¢ input antenna
A Symmetric End Cell Model

LOE+07

Qext

LOE+06

LOE+05

15 20 25 30 35 40

Insertion length from input port [mm]|

45

50

250 500 (mom)

Figure 1: Two models for the calculation of the coupling to the cavity in the top two figures, the correlation plot between
Qext and the insertion length from the port of power coupler (shown as the red arrow in the top two figures) in the bottom-
left figure, and the full test bench model with the animation of electric field in the bottom-right figure. For the range of

external Q, the necessary specification for ILC is 10%7.
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Table 2: Summary of Copper Plating Condition
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Figure 2: Cross-sectional drawing of the plug-compatible STF-type power coupler (top), connection of the warm and cold
part (bottom-left), and many blisters generated on the head of the inner conductor of Cold #1 (bottom-right).

e

Figure 3: Status of the assembly work in the clean room, the baking, and the low power test by the network analyser.
From left to right in the top figures: the ultrapure water rinsing, cleaning by the ion gun, and jointing between the warm
and cold parts. From left to right in the bottom figures: the pumping and the leak check, the baking, and the low power
test.
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Coupler Test Stand

Figure 4: High power test stand for power coupler in STF.

Table 3: Operational Condition of High Power Test

Pulse width Repetition rate Max. power

[msec] [Hz] (kW]

10 5 1200

30 5 1200

100 5 1200

500 5 1200
1500 5 800

1650 5 ~700
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Figure 5: Left figure shows the trend graph for the forward/backward power, and the both vacuum of the cold and warm
part which technical interlock level is 2 x 10 Pa shown as the purple dotted line. Center figure shows the luminescence
in the both cold parts during the high power test. Right figures show the correlation plots between the cold vacuum level

and the electron emission for the forward power.
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Figure 6: Summary of RF conditioning time for every
power coupler in STF. “40mm 1&2” is the power coupler
with the TiN-coated ceramic, and “40mm 3&4” is the
coating-free. #9-#10 were used for the capture cryomodule,
and #11-#24 for the STF-2 cryomodules.

FEHESHRDREE

Plug-compatible %71 ZE-D<H STF #A7 A6
e OMWIERERIZIOEET R IILIZEW 25, 5 %IT7T
AFEY 2— W AIAA T, BV 2— /LB COMERE
AT M E RSB D, — 5, AN E B e LT
Eshlca—7 40 7 OENEZIy 72OV TE, 72
BB U TS T sty g Wit B ANV QA E1 [0 N-E WA
R ORE R A TR EITONE RS D,

WEEE LD R ESEEORM TA DA T OWEER
BRI BRI IEN b E - TV, BIEIL, ZNET
STF Tl THh L TR -85 I i & Cold HBIZFE
L. HOREBEIRBREIT>TCWDHLEIATHD[T]. &

5.

%l EER M % BT E A K BEEHT
LTI ERFTSN TS,

LCWS 2013; http://www.icepp.s.u-tokyo.ac.jp/lcws13/

E. Kako et al., “Advances and Performance of Input
Couplers at KEK”, Proceedings of SRF2009, pp. 485-490,
Berlin, Germany.

ILC Technical Design Report (2013);
https://www.linearcollider.org/ILC/Publications/Technical-
Design-Report.

High Frequency Structural Simulator;
http://www.ansys.com/products/electronics/ ANSYS-HFSS
https://www.ngkntk.co.jp/english/product/list/property.html
K. Iwamoto et al., “Preliminary Study of Low SEE Coef-
ficient Alumina for Coupler Window”, TTC Meeting 2014,
KEK, Japan.

Y. Yamamoto et al., “Fundamental Studies for the STF-type
Power Coupler for ILC”, MOPB063, SRF2017, Lanzhou,
China.

Y. Yamamoto et al., “Development of Peak-hold Module for
Electron Emission in STF-type Power Coupler for the ILC”,
Proceedings of IPAC2017, pp. 1034-1036, Copen-hagen,
Denmark.

Y. Yamamoto et al., “High Power Test for Plug-compatible
STF-type Power Coupler for ILC”, MOPB064, SRF2017,
Lanzhou, China.

[7]

(8]

- 780 -



