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Abstract

An S-band spherical-cavity-type pulse compressor was developed for KEK electron-positron linac aiming at the same
electrical performance as the present SLED’s. Though it was proven to be well performed in high-power, it was not
equipped with detuner. As the next step to meet it possible to replace the present SLED’s, a detuner was designed,
fabricated and tested in low power. In this paper, the design consideration and the basic features are presented. The
frequency is detuned by 14 MHz and the Q value is degraded, both consistent to the calculation. Some spurious resonances
are found which are excited when rotational symmetry is broken but appeared at higher frequency well above the operation.
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Figure 2: Cavity detuning feature vs. rod insertion. Left
figure shows frequency variation, while right intrinsic Q
value and coupling beta.
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Table 1: Power Flow into Cavity While Detuned

Rod Peav / Pin Peav / Pin
Insertion Qo B Steady Square
MHz
mm state pulse
100 92,000 5 4 -35dB -34dB
150 58,000 3.7 13 -43dB -42 dB
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Table 2: Characteristics of Modes in Detuner Port

Unit Circular Coaxial
TEn TEM TEu TEM
Cutoff freq. MHz 14.64 - 9.09 0
Attenuation  dB/mm -3.0 — -1.6 —
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(a) excited field with transverse offset in rod
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(b) E-field profile along offset rod surface.
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(c) Dependence on shorting position.

Figure 3: Power leakage into the detuner port, when the rod
is offset w.r.t. cavity axis. (a) E-field pattern, (b) E-field
profile along the rod, and (c¢) maximum field as a function
of shorting position.
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Figure 4: Parts for the detuner.
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Coaxial field over narrow-side gap.
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Figure 5: Gap field and voltage over narrow-side gap.

Lize 7ty br% 03 mm LA T2z id, EEIE
300 VIZHIz B, =L F 0 Z = B3R A LN
Ay VR

3. BEMERET

T T a—=2 70, RIEIZHITZ/UZ SUS vy REZ%E
WOFLEBTUVETHALTEL TS, %
Fig. 6 (TRLTZ ATAT 4L T va—MI~vo b7 Ty
O em Fh (EENLE) (%S, T OIMAlIE R —XC
B — )Lt 5, Na— XD ZE RN ELZSE T ICF34
TV BUTHER T AN, ZONBIZATAT 427
Va—he FAATMLEIZL THY  LEIZLEU TERS D
RN ZFHHITEAI L L TH D,

-

S

7

S

(b)
Figure 6: SCPC with detuner (a) and close-up view (b).
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Figure 7: Low power test setups. Measurement ports are
shown in blue arrows, (a) measurement seen from circular
waveguide and (b) that from S-parameter between input
and output waveguides. Insertion of detuner rod is shown
by red arrow.
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Figure 8: S-parameter feature of tuned and detuned. Left
shows S,; and S;; when tuned, while right those detuned.

’C?Effohfdl’i%kﬁ< BLTWDIENMHERTET, JH
WHEATFHREEZ B<HEBLL TV DT LN ERTE,
T Fa—F— 75>T§§31J\J:@j<%7£$5—%&57_f1/\7‘£b\
ZEDHERTET,

Q Ml Flg 8 LXDOFEBEFENDEL L, FEFIE
Fig. 9 IZHFOTY uy L ThD, Q fEITHIY N TIXT
?‘:L—:‘/ﬁ WCED B REF TR T TAZE05 R
(Fig. 2(b)) 2> h-> TR0, ZEFEEL R E D/ T —
DANREY RFRA TORERZATHEL TWALHRETXS,
SUS304 D FEry R, BERAIX6{5I2720  IZIFTFER
THELNIR TZRATEALZ LN g1,

5. RnEHIS

5.1 wyR(EICRERT DA A LS

Figure 10(a)lZi, By FALE 146 mm (21T H A J7E
W& DB IAT- 2840~2880 MHz %ul@@ﬁ - SRR
%/be_o T T 2— U E I LSRR 2869 MHz {3

WA D03 MR REMET TAT Y L TODEE T
NR2 5, £12%0 2 MHz 13E TORERICT F2—

—\FETDAT VT AEN R 2 TND, AT VT A
X7 F 2—F—ay RALEIZHEUE T, Fig. 10(b)IZRL7=
BRICay RAZEAS 140 mm LA ETHAL, BRI A&
145 mm T CHZE TH D,

——QOeal
- F and Q vs Insertion
15 120000
o
______ ] 3 e
10 FEEED T ; 90000
- Nt
A Y .
é o \g :’o
= o N &
= s ? S 60000 =
< ¢ T
= o <§
0 30000
15 ﬁ: B oo
o Op
Cog?
5 - 0

Insertion

Figure 9: Cavity resonant frequency vs. rod insertion.
Dotted lines are calculation results and symbols are those
measured.
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Figure 10: Spurious resonance features. (a) shows S;
showing typical interference between spurious detuner
resonance and cavity resonance, while (b) frequency and
Sii dip as a function of the rod position.
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Figure 11: Sy; in polar and S;, in Log-Mag plot at the rod
insertion of 146 mm. (a) Rod stress free, while (b) the end
close to rotation handle was transversely pushed by hand.
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