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Introduction ‘All-metal” Vacuum Dry RF Loads > High power RF loads based on the SS430 usage
Accelerating particles more efficiently and over much shorter distances is an important core competence in the SLAC activity. SLAC + Matrixes = A 100 MW peak (X-Band), 8 kW average RF load with array of
s What is a best choke cells (SLAC) N
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Achievement of 100 MeV/m accelerating gradients is one major problem of “warm” type accelerator technology. SLAC scientists O [ (O 16 0 O

have contributed to this program for many years and the progress in this field is remarkable. One shall recall that high accelerating 0 0 0 © 0 EO 58 rae? Cost? Technological pampon tECAIOIOGY
radient is a function of the energy stored in the accelerating structure that, in turn, depends on the input RF power. Progress in issues: gas pressure, flow L
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both: (1) technology of RF accelerating structures and (2) high power RF sources has been substantial. However, another important 0 1 1 0O 0 30 8 0 against coating surface, + A SO MW peak (X-Band, 300 nsec) RF load with array of wedges
powder feed rate, etc. etc. (CERN, CLIC) .
component in this technology needs to be considered; RF loads which terminate significant residual powers. For traveling wave etc Sper
accelerating structures, the termination problem of residual RF power is directly linked with the development of high gradient §
structures and multi-Megawatt peak RF sources. The problem of inadequate high power S-Band vacuum dry loads for the SLAC linac —"
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exists today (and for the next generation of accelerator technologies) and needs to have a modern technical solution.
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> High power RF loads based on the thermal spray technologies

Plasma Spray Technology, L=6 FT, One pass attenuation, dB
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not play a major role. Stability of HER and LER systems * 6
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Thermal Spray Technology R&D for
Fabrication of Multi-MW RF Absorber

The modern energy stability requirement for linac
systems and subsystems is 1073 to 10~*

Vacuum Dry RF Loads at SLAC Linac

. | - “Most of the high-power loads were tested only to power levels of 8 to 10 MW peak power.
o The maximum input power to the loads is approximately 2 MW peak, when one Klystron is
used to drive four 10-ft sections of disk-loaded waveguide.” (cited in the “Blue Book”)

. #504 at 3 MW
There were no data concerning to:
+ Stability of the high power RF termination
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» Proposed RF Load for the SLAC Linac Installation after a Tuning of Thermal Spray Technelogy
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~ Potential Linac RF Layout
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T The Layout #1 represents the existing RF configuration of each SLAC " ‘ ‘

Lo Kiystron station = w
A potential LCLS-1 upgrade is shown in the Layout #2. ‘ = Aviating. = .

+ The FEL X-ray energy could be increased by 2 and reach — =

approximately 14 keV. ' T s

The Layout #2 allows having more headroom and flexibility for
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» Two Bunch Mode Operation During Each Linac Pulse : Lt ot
Ch4 is Low Level RF Phase Pattern & i
Klystron continuously feeds the SLED cavity. During this e e Liguid Cod Pl

Ch1 is RF waveform of SLED Output time the phase at LLRF is modulated two times. An RF
energy is extracted two times from the SLED
accordingly. The energy extraction delay can be as long Wae e Ot
as a filling time of the accelerating structure.

e

Ch3 is RF waveform of
the Klystron RF Output
The SLED RF power extraction delay may be less than a

decay of the HOM power left from the first bunch. The
broadband RF loads would be required. 3

7 RF Load Test Stand

@SLAC, LCLS-1,
20-5 Kly Station (T-C

Proposed by Muons, Inc. under
DoE SBIR grant

+ Designed at SLAC (1995) + Originally designed at KEK - TEO1, porcelain doped with SiC
+ TE10, AIN ceramic loaded with = TE10, SiC, VSWR<1.1 (@2856 and +_10 MHz) - TE10-TEO1 mode converter is
7% glassy carbon + Manufactured and supplied by the Nihon Koshuha Co., needed
Ltd __ N _ Muons Inc. designs the lossy part

of the load

This load was design to terminate a
6 SLAC designs the mode converter

0 MW peak, (~ 3 KW average)
with 10% bandwidth at 11.424 GHz
centre frequency.

Compact mode converter
The load did not meet the spec due
to surface breakdown of ceramic.

Conclusion

A brief overview of multi MW peak vacuum dry load designs is discussed. Two concepts were considered: (1) designs based on the usage of

A pilot RF load is not fabricated, lossy ceramic and (2) designs based on “all-metal” approach. The "all-metal” designs are a cost effective and reliable to terminate stably a
there is no high power test result residual RF lower at multi-MW peak levels in the traveling wave accelerating structures.
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