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Current status of XFEL

Status of HLRF in XFEL
Presented by S. Choroba

• Historical data of 8 V. MBKs are explained.
• Three H. MBKs are under progress. Toshiba 

H. MBK’s performance was excellent. Eff. of 
65.4% was achieved.

• DESY’s cooling system was introduced. 
Actual data and experience was useful for 
ILC cooling system.

• Additional commercial vendor’s modulator 
was under progress: Bouncer type and PSM 
modulator.

• Current PDS, composed of asymmetric shunt 
tee, fixed phase shifter, shunt tee with 
integrated phase shifter and 500kW circulator, 
was explained, Latest operation status were 

t d
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LLRF Issues for HLRF related

Overhead Issues for LLRF 
Presented by S MichizonoPresented by S. Michizono
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LLRF Issues for HLRF related

Status of LLRF in XFEL and STFStatus of LLRF in XFEL and STF
Presented by S. Michizono/S. Simrock, V. Ayvazyan
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LLRF Issues for HLRF related 

LLRF in NML
Presented by B. Chase

• Plan and time table of NML was reported.
• Revised NML technical plan after the budgetRevised NML technical plan after the budget 

reduction was shown.
• Basic LLRF support for cryomodule testing in the 

refined short term goal is highest priority.
• Important schedule:

Delivery of WG from SLAC June/08Delivery of WG from SLAC June/08
1st Cryomodule delivery to NML July/08
Install LLRF Aug/08Install LLRF Aug/08
1st Cryomodule RF warm test Sep/08
Begin Cold RF test Feb/09
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R&D, S1 Global

Marx Generator Status 
CPresented by C. Burkhart
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R&D, S1 Global 

SBK Development in SLAC 
Presented by E. Jongewaard

• R&D Development of L-band SBK 
was presented Design waswas presented. Design was 
explained. Manufactured parts 
were shown. 

• Current status;
1st cathode in QC. Anode parts cat ode QC ode pa ts

in QC. Beam diagnostic tester was 
under progress.

• Test of beam tester at 3rd Q/Fy08.
• 1st SBK test at 1st Q/Fy09
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Current staus of XFEL

PDS Status in SLAC 
Presented by C. Nantista

• Cold measurements of PDS components and assembly was 
shown.

• Scheme without circulators are discussed. Simulations suggest 
that with pairing of cavities to allow identical QL’s, elimination 
of circulators should not pose a problem to field stabilization.
Experimental demonstration at NML.

• Alternative to VTO was 
considered and discussed.
To reduce cost, elimination of 
phase sifter and simplifying 
VTO are introducedVTO are introduced.
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Current staus of XFEL

PDS for S1 and S1 Global in KEK 
Presented by S. Fukuda

Possible scheme of
impedance adjusting:

3dB/4.7dB Hybrid 
with VTO（KEK)
:cheep & Simple. 
Isolation of 30dB.
+-10% variable

3dB H ybrid w ith V TOC oupling

Applicable to ILC 
PDS such as 9-3dB  H ybrid w ith V TO
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il bl

Cost comparison 
Between the 
elimination of 
coupler tuner and 
this s stem
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Consideration for the Ql variable and Pk variable

Optimal Ql &Pk Settings for all Beam Currents
Presented by J. Branlard
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Consideration for the Ql variable and Pk variable

Gradient for various RF dist systems 
and cost of Dist componentsand cost of Dist components 

Presented by C. Adolphsen
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Consideration for the Ql variable and Pk variable
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Consideration for the Ql variable and Pk variable

Gradient for various RF dist systems 
and cost of Dist componentsand cost of Dist components 

Presented by C. Adolphsen
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Consideration for the Ql variable and Pk variable

Maximum Gradient Operation
Presented by S. Noguchi
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Discussion and work assignment

Overhead IssuesO e ead ssues
• Overhead for LLRF feedback is obviously 

small as long as we start from the BCDsmall as long as we start from the BCD 
parameter of 33MV/m gradient.

• And this value is very ambitious for cavityAnd this value is very ambitious for cavity 
technology nowadays.

• It is necessary to check the various overhead t s ecessa y to c ec t e a ous o e ead
(such as the micro phonic effect and so on) 
experimentally by making use of XFEL.
So making the action plan to list up the 
important items to be measured at TTF.
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Discussion and work assignment

Overhead Issues (2)O e ead ssues ( )

• Possible solutions to solve the poor overhead are as 
follows;

(1) I th t t f th kl t b i i th(1) Increase the output power of the klystron by raising the 
power from the wall-plug. (cheapest)

(2) Decrease the numbers of cavity in a unit, and increase 
the kl stron nitsthe klystron units.

(3) Lower the gradient and increase the RF unit (highest 
cost).

It i t h t i th t t ff tiIt is necessary to argue what is the most cost effective 
among the all technical group.

It is worth value to have an R&D for the klystron to 
i th t t f l t 12MWincrease the output power, for example, up to 12MW.
It is necessary for ILC to collaborate  with the vendor if 
they need the extra cost to develop this plan. 
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Discussion and work assignment

Pk and Ql Issuesa d Q ssues
• Three interested schemes of Julian, Noguchi and 

Chris are discussed. Each of them has the 
attractive featureattractive feature.
– Chris’s scheme:  flat field in the cavity with a 

beam. Most cost effective. some amounts of 
reflectionreflection.

– Julian’s scheme: flat without a beam and small 
refection even with a beam. Lower acceleration, 
so not cost effective Some gradientso not cost effective. Some gradient 
distributions are introduced.

– Noguchi’s scheme: Similar approach as Julian, 
while grouping of the cavity gradient is takenwhile grouping of the cavity gradient is taken 
into account. Spread of cavity gradient 
distribution after choosing the narrow bin of 
the gradient are taken into account.
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Discussion and work assignment

Pk and Ql Issuesa d Q ssues
• Three schemes are involving the P’s and /or 

Ql’s adjustmentQl s adjustment.
• Study for these scheme using STF, NML and 

XFEL to evaluate their characteristics isXFEL to evaluate their characteristics is 
important.
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Discussion and work assignment

Elimination of the circulatora o o e c cu a o
•PDS Scheme of Pairing two cavities, with the high isolation power 

splitter (>40dB) may a solution of eliminating the circulator.

•Scheme of  tailoring power distribution with spacers and 3dB hybrid 
was also introduced.

•If one cavity was deteriorated completely effect to the next cavity•If one cavity was deteriorated completely, effect to the next cavity 
is negligibly small and the reflected power is roughly 1/26**2. 

•C. Nantista showed some case studies.
•C. Adolphsen showed cost comparison with/without circulator.  

•Experimental result will be shown in NML in FNAL. KEK also has 
an experiment without circulator
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an experiment without circulator. 



Summary

• HLRF session included many presentations covering 
XFEL status, LLRF, R&D status and discussion about , ,
the Ql’s and Pk’s issues. Useful discussions were 
performed in this meeting.
Understanding of o erhead proposed b LLRF as• Understanding of overhead proposed by LLRF was 
obtained, and tasks are presented.

• Qi’s and Pk’s issues requires the experimental Q q p
evaluation in each laboratory.

• Elimination of the circulator should be checked by 
i t l l ti texperimental evaluation too.

• Listing HLRF Tasks for the test in XFEL is highly 
desirable.
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desirable.


