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Abstract

A S-band waveguide combiner/divider was designed for high-duty RF components. H-plane type was selected to make
it a high-power device. The combiner operates for 2 port klystron used by SF6 (2.5 MW of peak power per port; 30 kW of
average power). In order to reduce the maximum field intensity and surface current, sticking posts were closely attached
to edges of its T-junction. 3D EM simulation was performed to accelerate the design process.

1. XCHIC 7 AV ARGEIC Uz, Figure 2 05, Z YO AR

AN 3 R N AT
2 R— I (R=+H7zb €= 1)1 2.5MW; -5 Eii}:r j&f%gib 75\% \ )
HiJJ 30kW) D S /82 554 X b 10>/0) RF &% JC Table2 105, {E0)) BT NS LSt 2

[EIBFE L7 SF6 MFE I3 87 WR-284 O T 4yl 19 8 BB T EBIINSTe. —RUICH R L5 T
@@33{’_}\/‘5\&%&’6??97": j(éﬁjch.mﬁK%$§L}:L iﬁﬂ<7gbﬁ&“b\i%)§b@‘<&% é%b«., F1gure3 I
’C%ﬂ%ﬂf(ﬂ% H-plane BIZ 4RI U, AR DL 35% XD ICERBEN @ OEFTNI T D DTy 2T,

TR R LA B ble, HEHOER Mo AL £57T, CO Vane Bakasid, L—2—
DTy DI m%é“&%%L& L. E7-, /\ﬂ&,ﬁ\kﬁ‘\ 732 EDKET 1D %Ldi?\xﬁ’(%%b\ KES =S
2R UCRIA LEC BIC & D, Lisiteage A B ENC EAo T,
=7z

SEDRFHNTBNT, W DOHODETIVEIEEL MW
STUDIOM W ey R a L—a U EfT- 1. F0OkE
Rz LG 5 2 & T, AFRXOIIRDIEFITENT ~
WAZ EWahot-.

Fiz, TOWIRBIEEICS VT IVisizd, BWEHNKZE
BHTHolz. IHEEFERZITE—T SMW, FigE

Output Port

7360kw0)j<a§7ﬁﬁ§@1b“cm% AKX TE, T
BRREROHH LEE, VI 2 L—Y g VEERICOW

Input Port
Input Port

721

/?

’C%E’ci’é“ %. . . .
o Figure 1: Outline of vane-type combiner model.
2. RF &Nzt
2.1 kR
%${t*§% Table 1 L:ﬁ\‘@‘- 0 :\ T T T T LI T \R_:\[ T T \:
BE “R=2 E
Table 1: Specifications of S-band Combiner 12 T~ R
20 ;\ 7
Frequency 2856MHz 5 25 E E
Peak power 5SMW 2 0L \ ]
. W 35F E
Waveguide ~ WRI-32 (WRJ-3) w0k \ [/ E
Flange CPR284 45 \ s
-50 s
55 i
-60 |l L1 L1 1 1 L1 L1 L1 L1143
2 2 Vane ﬂtu/\ﬁ&:%ﬁo)ﬂmuﬂl‘ 2.5 2.6 2.7 Frzsuenfyg[GHijO 3.1 3.2 3.3

i 3, U0 HZ W T DIRFIO G RERZMET L Figure 2: Return loss at output port of vane-type combin-
Z DR % Figure 1 WORT. Y0 IRZT TIEFEXR  ers.
fF ‘Ii (RHHER) DENOT, SlElid RF HEHI O

* kaneta@aetjapan.com

- 651 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-SAP061

Input Port

Output Port

Input Port

Figure 3: Surface current of vane-type combiner injected
with peak power 2.5 MW at each port with same phase.

Table 2: Simulated E-field and surface current maxima for
vane-type combiners injected with peak power 2.5 MW at
each port with same phase.

R [mm] L [mm] E-field[MV/m] Current[kA/m]
1 36.05 1.64 17.8
2 34.05 1.67 16.5
4 30.05 1.7 16.2
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Figure 4: Outline of post-type combiner model.
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Figure 5: Return loss at output port of post-type combiners.
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Figure 6: Outline of comparison model.
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Figure 7: Return loss at output port of post-type combin-
ers. Comparison model’s return loss shows narrower band-
width.
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Table 3: Simulated E-field and surface current maxima for post-type combiners injected with peak power 2.5 MW at each

port with same phase.

A [mm)] B [mm] PY [mm] E-field [MV/m] Current [kA/m]
11 8.3 27.85 1.63 9.18
13 10.6 25.27 1.71 8.64
15 14.3 21.75 1.81 8.07
17 22.2 15.75 1.94 7.37
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Figure 8: Outline of post-type combiner.
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Figure 9: Measurement result of post-type combiner before
shipment.
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Figure 10: Picture of post-type combiner.
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