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Abstract

We have been developing an X-band spiral-shaped high-power dummy load made of stainless steel for a transverse
deflector system (TDS) that is also under development at SACLA. In this system, it is essential to terminate the RF power
passing through in the deflector cavities properly. To this end, we designed the dummy load made of SUS430. Since the
SUS430 has relatively lower electrical conductivity in metals, the dummy load is able to attenuate high power without
any additive microwave absorber. In addition, the cost, stability, vacuum and temperature properties of the dummy load
are promising. In this presentation, we overview the TDS, explain a design of the dummy load, report the evaluation
results of the prototype, and mention the prospect for the full-length production.
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Figure 1: The layout of the SACLA components. The
planned installation place for the deflector cavities is
indicated by the red rectangular block.
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Figure 2: A simple illustration of the components used in the X-band deflector system; LLRF: a control unit for the low-
level signal, Modulator: power supply for the pulse klystron, Pulse klystron: X-band (11.424 GHz) power source up to
20 MW, Pulse compressor: amplifier of the klystron power to around 100 MW, Deflector cavity: deflection device with
the excited HEM11 mode, Dummy load: terminal to attenuate unused power in the cavities.
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Figure 3: The overall figure of the full-length dummy load
(left) and the details of the cavity part (right). The taper
dimensions (depth, width) are also shown.
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Figure 4: The dummy load prototype made of SUS430
(left) and the dimensions of each part of the waveguide

(right).
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SUS430 prototype
dummy load

Figure 5: The setup to evaluate the performance of the
dummy load prototype.

Table 1: The Simulation Setting for SUS430

Bulk conductivity 1.67X10° (S/m)
Relative permeability 7.5

Surface roughness Ra 2.0 um
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Figure 6: Comparison of S21 (top) and Si1 (bottom)
parameters between measurement in blue and simulation
in red. The red vertical line refers to 11.424 GHz. The
horizonal axis is the signal frequency. Si1 was measured
with a condition that the port 2 was shorted.
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BiFd Su & IET —#E 32 L—aTHIERLT-
Ty bR d, BRNSLEDNZT —XF 3ol —Ta
VEILK—EHLTEY, EOLOEBIKR)—I0, iR
BICXIABEEOEEI T/ NESNWEEZ BND, 2. AQD
DS A ETOREREEMN E DO F £TOHRE
BEARDE JOKRE7ARLOSHS BF [ TRE70HE
PRI TNDZEN R TED,

SHIZ, ME DOENC LA R EO 21T o7,
Figure 8|2, SUS430 B 7 LIBDOFANEREIZ DT, Say,
Su OWEZE L2 DE RS, EIREE R ThHD
11.424 GHz T3 5&, Su 1%-4.05 dB (SUS430), -
1.05dB (A)THY . Si1 1£-7.00 dB (SUS430), -0.88 dB
(A)ThHoTz, TAI=0 MNIBLRURE LI OWT, Sl
60%FEETHLHIELIEEZR DL, KX I—m— RO
(2B, SUS430 [HEACT M= AL~ A7k &
FWEES D ENFERTED,

-353-



Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 WEPO051

—=101
,12‘ —— data-Aluminum

_141 —— data-SUS430

11.0 11.2 11.4 11.6 11.8 12.0
frequency (GHz)

0.0
—2.51
—=5.01 . -

=7.5
— —10.0

-12.51

S11 (dB)

—15.01 —— data-Aluminum
—17.5] —— data-SUS430

~20915 1.2 11.4 11.6 1.8 12.0
frequency (GHz)

Figure 8: Comparison of Sz (top) and Sii (bottom)
parameters between Al in green and SUS430 in blue for
the prototype. The horizontal axis is the signal frequency.
Si1 was measured with a condition that the port 2 was
shorted.
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Table 2: Main Specifications of the Dummy Load

330 mm X430 mm X 75 mm

20 MW

Size
Input peak power

Pulse duration Around 0.15 ps

Repetition rate Max 60 Hz
VSWR Under 1.1
Maximum temperature Around 50 degrees

(2 kW power)

Vacuum pressure Under 1.0X 10 Pa
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Figure 9: The Si1 parameter in the simulation for the full-
length load. The horizontal axis is the signal frequency.
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Figure 10: A simulation result of the temperature
distribution of the dummy load.
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