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High Power Test for Plug- compatlble STF-Type Power Coupler for ILC

Y. Yamamoto, E. Kako, T. Matsumoto, S. Michizono, A. Yamamoto (KEK, Tsukuba, Japan), E. Montesinos, C. Julie (CERN, Geneva, Switzerland)

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 Is presented.

Specification & RF Design

Fabrication & Incoming Inspection

Table 3.7 .. oo

Main specifications of the input cou- Parameter Specifications sl

pler. The parameters represent the ap- Frequency 1.3GHz . <

proximate maximum expected values Operation pulse width 1.65ms DESY[E‘NAL CaVlty PaCkage KEK CaVIty PaCkage M an bl iste rS at head Of inner Conductor
during operation, including possible Operation Repetition rate 5Hz / 10Hz y

upgrades. Maximum beam current 8.8mA

Accelerating gradie thca\rity 31.5MV/m + 20%

Required RF power in operation  ~ 400 kW
Range of external Q value (1.0 ~ 10.0) x10° (tunable)
RF process in cryomodule > 1200 kKW for < 400 ps pulse width

25 pm / Nickel strike Please see “MOPB063” for this cause

> 500 KW for > 400 ps pulse width
RF process with reflection mode > 600 kW for 1.6 ms pulse width
in test stand.
I LC / TD R RF process time <. 50 hours in warm state

<. 20 hours in cold state
Approximate heat loads < 0.01 mW (2K static)

0.07W (5K static)

0.6 W (40K static)

25 nm / Gold strike

MNumber of windows

< 0.02W (2K dynamic) TTF-III Coupler

0.12W (5K dynamic)
1.6 W (40K dynamic)
2

STF-II Coupler

Bias voltage capability Required
Ceramic | Ceramic : Relative Dielectric loss Secondary electron
Coupler Coating e . _

vendor colour permittivity tangent emission coefficient
Warm #1, #2 A White TiN 8.8@10GHz 6x104 ~2.0 25 pm / Gold strike
Cold #1, #2 A White TiN 8.8@10GH?z 6x104 ~2.0
Cold #3, #4 B Gray Free 10.0@8GHz 3x103 3.2 S

No problem

Ven d or A Ven d or B Real End-cell Model 40mm Symmetric End-cell Model -

A—p
Port £ Port #2 l Port #1

1L.OE+08 : S ZO(I) .np tantenma | b ﬁ ........... N O p ro b I e m
. mputantenna = |-
i . R I CompaTISOIl between Real Data and HFSS
| O10¢ input antenna | 0 — :
L2 Symmetrlc End Cell Model -10 \\ S \\
LOEH7 e |
= - V‘\ N
Que | @ ______________ 30 b Ve
""""" & @ ) Es .
1.0E+06 T o |_.": B ‘
ed : Real Data
" ue : HFSS(37.0mm)
1.OE+05 | < : ; >
15 20 25 30 35 40 45 50 -80 I

SOMHz |

Insertion length from input port [mm]|

1.28 1.3 1.32
Frequency [GHz]

Assembly & Low Power Test
Wa‘ptj m;’; rlns;;\\‘- /) Cleanlnl’;j bylon guhlfE —

Peak-hold module
a8 for electron emission

B Covoc

96:00
= 1500[psec] g
8400 . """"""""""""""""""""""""""""""""""""""""""""" H 500([psec] =
T~ e L SPam === 100[psec] 7/ 7
-« | Low power test 2o | B = 30[psec] i
il i"_ R - TR e m 10[psec] ==
| 60:00 - 7=

48:00

36:00

RF Conditioning Time [h:m]

24:00 1 R R R R e -

12:00 | S S

I 13:18:00 13:24:00 13:30:00 35 [ |
9&10 11&12 13&14 15-17&16-18  17-15&18-16  21&22 23&24 40mm 1&2  40mm 3&4 S ——
Power Coupler #

0:00

| 16§0useg 107
z | e | Warm #1, #2
E ]0-4-. ColdVacuum _2 %
- s ;
= | ’ P\ = +
E s 0 155;:J
| ,’ Electron #2 | =
Em A Electron#l o COId #1, #2
I__i hlﬂufnm AENERRBIBSRD VD LT AL S - : —0.5%
: .M”.e nasonic biz/netsys/netwkcam’s upportinfo il ' R RTTIes m
Initial state : 0.0mm " - | Intermediate state : -3.0mm Final state : -3.3/-4.0mm 0o FRF 516 11 ][v] il m'ﬁommm T },jé’o Wa.rm #1, #2
‘ : : S, :-12.23 dB @1.3GH S,, : -26.68 dB @1.3GHz S, : -47.57 dB @1.3GHz fime [how]  atwork Camera - Mozilia Firafox ’ Forward Power [KW]
Indium wire S“'-0406dB%1 3GH2 Sy, + -0 135@%1 3GHz Syy 1 0 126@(%1 3GHz S TN _ILL.tPEe_S]lOld___E_______5___n::ra sy ,..: il T éﬂ'wer ! +

- g " 2 ' : — : : = ' ' §M_ E i 7.204/CgiStart?page=Singlel v & | [Q 193 - 1 ~

= A i Co.ld Vacéuum | | {os g
S o= 2L Cold #3, #4
= |0 N =06 &
= | oA
2 | ¥ Elect‘éron #1 104 :
L e | o
; 028 @
S | - =
S I D DO S N O More R&D Is necessary!

Forward Power [KW]

Conclusion

After the recommendation by LCC in 2013, the plug-compatible STF-type power coupler was designed, fabricated, inspected, assembled, and low/high-power-tested.
The result for the TiN-coated ceramic was successful, and however, more R&D Is necessary for the coating-free ceramic. Recently, new R&D programs for the STF-

type power coupler started, and the first result is presented in this conference. > MOPBO063
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