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Status of BCD

XFEL High Power RF Status
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Status of BCD

KEK HLRF Status and S1 Global
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Status of BCD/ACD

Development of Sheet Beam Klystron
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Status of BCD/ACD

Development of Marx Generators
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Status of BCD/ACD
HLRF Interlock Module and ATAC Platform R&D Plan
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Status of BCD/ACD
Modular 2-Cavity PDS Unit for 1at FNAL CM
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Various ACD Schemes

BCD and Alternative Scheme Proposed
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RF Cluster
RF-Cluster Scheme

• In order to cost down, klystrons and modulators are moved to surface. 
• About 30 output powers from a klystron are summing up and transferred from the surface to a beam tunnel 

through 50 cm diameter’s circular waveguide. 
• Power distribution near to the cryomodule remains essentially the same configuration.

Difficulties
• Very High Transferred Power

（Circular Vacuum Pipe of 500 dia. and 
length of １ｋｍ）

• One unit to be examined is 
too large
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RF Cluster Scheme
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DRFS

DRFS and General Cost Consideration
Distributed RF Scheme is a scheme that a klystron feeds power 

to small numbers of cavities. (one or two).

If 1 RF Unit of BCD is replaced with a single cavity driver, 26 klystrons are 
required (totally 16900 tubes), and if a klystron drives two cavities, 13 klystrons 
are necessary (totally 8450 tubes). If cost of RF units are reduced significantly 
by mass production, there are lots of advantages comparing with the BCD.

BCD Scheme

One RF unit cost =
a BCD RF unit/26
=  45    50k$

One RF unit cost = a BCD RF unit /13
= 90    100k$
Two cavities feed -> no circulator
Modulating Anode Klystron makes 
Modulator cheaper.

DRFS
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One Klystron feeds power to two cavities.
• MA Klystrons of 8450
• MA modulators of 8450
• DC P/Ss of 650

Cost estimates 
Under going

MA Klystron Modulator Diagram

DRFS
DRFS Current Design

Likely Plan
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LLRF
Comparison of LLRF configurations

Baseline Single 
tunnel

Klystron 
cluster

Single driver

No. of tunnels 2 1 1 1

LLRF unit Service 
tunnel

Beam 
tunnel

Beam tunnel Beam tunnel

Cavity/ rf unit 26 26 780 1 or 2

No. of vector sum 26 26 780 1 or 2

Ql and power 
distribution control

Necessary Necessary Difficult No need

No. of llrf cable /rf ~80 ~80 ~2,400 ~3

Loop delay ~1 us ~1 us ~10 us ~0.3 us

Typical FB gain ~100 ~100 ~20 ~1,000

Each cavity field flatness Bad Bad Worse Complete

Robustness Good Good Not good Better

Exception handling Not easy Not easy Quite 
complicated

Easy
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Summary

• HLRF Status are summarized and reviewed.
• Solid Progress  on all Fronts

– New Modulator and RF Distribution Systems 
designs being tested

– Good progress in 9mA FLASSH program and 
better understanding of cavity perturbations 
thought this results are not included in this 
presentation.

• There proposed a few single tunnel ADC in order to 
aim for the cost down.
– Design effort for RF Cluster Scheme and DRFS 

are introduced in this presentation.
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