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Summary from ILC 2007
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Outline

• How do we organize the XFEL project with its 
in-kind contributions?

• Componentsp
• Schedule
• Tunnel• Tunnel
• Klystron / Modulators
• Modules
• Gradient

September 27,2007 Main Linac KOM: ILC & XFEL (H.Weise) ML KOM 3



In-kind Contributions for the XFEL

• The XFEL accelerator complex is going to be built by 
A l t C ti di t d b DESYan Accelerator Consortium coordinated by DESY    

(to be confirmed by the XFEL ISC)
Man of the contrib ting co ntries like to contrib te• Many of the contributing countries like to contribute 
mostly in-kind

• The work package group WPG1 covers the cold linac• The work package group WPG1 covers the cold linac
• The major players in the cold linac’s WPs are well 

known from the TESLA Technology R&D effortknown from the TESLA Technology R&D effort
• Technology transfer between those major players i.e. 

between experienced collaborators seems to bebetween experienced collaborators seems to be 
relatively easy
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XFEL Project Organization

cold linac
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XFEL WPG1 Discussions
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Project Risk
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Laboratories Involved
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Sharing the XFEL WPs
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Proposed XFEL WPG1 in-kind 
ContributionsCo bu o s
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Example: WP-3 Accelerator Modules
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Other Examples
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XFEL Info Useful for ILC, e.g. 

• rates at which vendors can build and process cavities, 
d l d HLRF tcryomodules and HLRF components

• cost of these items (although this may not be sharable)
• feasibility of a single tunnel design including the support 

of the cryomodules from the ceiling
lif ti d t f th kl t d d l t f t t t• lifetime data for the klystron and modulators from tests at 
Zeuthen

• failure mechanisms (such as leaks) for the cavities and• failure mechanisms (such as leaks) for the cavities and 
cryomodules from the testing program

• model for lab-industry interactions (if the LHC experience• model for lab-industry interactions (if the LHC experience 
is any indicator, there will likely be a very close lab-
industry working relation for XFEL and the ILC)
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XFEL Components

• XFEL needs 
808 cavities for808 cavities for 
101 accelerator modules, i.e. 
808 frequency tuners,808 frequency tuners, 
808 RF main input couplers, 
1616 HOM pick-ups,
101 HOM absorbers
etc.

• Due to the long leadtime all components need to be• Due to the long leadtime all components need to be 
specified in 2008, the call for tender process to be 
started before end of 2008, orders be placed not later 
than beginning of 2009 Since the in kindthan beginning of 2009. Since the in-kind 
contributions are just close to be defined, a 
challenging task for all collaborators!!!
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XFEL Overall Schedule
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Some Details
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Project Plan
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Top-Down Milestones
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WP Project Plan is Linked
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First Iteration of Schedule is Reviewed
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XFEL Components

• XFEL needs 
808 cavities for

First 5-10% of 
d l i 2010808 cavities for 

101 accelerator modules, i.e. 
808 frequency tuners, 
808 RF main input couplers

modules in 2010, 
majority in 2011 / 
2012808 RF main input couplers, 

1616 HOM pick-ups,
101 HOM absorbers
etc

Tunnel installation 
finished spring 2013

etc.
• Overall rate: 1 module per week for 2 years
• Orders will be placed not later than 2009 so the• Orders will be placed not later than 2009, so the 

prices are known on the basis of 5% ILC
• Component tests start in Q3/2010• Component tests start in Q3/2010

end of 2010 approx. 5 modules, 40+40 cavities, coupler, …
mid of 2011 approx. 30 modules, 300 cavities, coupler …
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mid of 2011 approx. 30 modules, 300 cavities, coupler …



XFEL Tunnel 

• feasibility of a single tunnel design including the support 
f th d l f th iliof the cryomodules from the ceiling

end of 2010 we have noend of 2010 we have no 
further ‘experimental data’;

pre-installation starts in 2011pre installation starts in 2011

BUT: 

• FLASH is lasing with the• FLASH is lasing with the  
pulse cables going all 
along the linac…
installation procedures will• installation procedures will 
be trained at the mock-up
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XFEL Klystron / Modulator 

• lifetime data for the klystron and modulators from 
t t t Z thtests at Zeuthen

end of 2010 we have lifetime 
d f lldata of all prototypes…

• horizontal MBKs

• Modulators

BUT: 

• already now we get first  
data about the MBKs

• AMTF module tests as well   
as coupler conditioning will 
to some extend use FLASH 
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XFEL MBK Klystron 
Status (Sept.’07) of horizontal Toshiba MBK

Test Results (Toshiba)
Peak Output Power at 117kV (MW) 10.3
Efficienc (%) 67Efficiency (%) ~67
Beam Pulse Length (ms) 1.7
RF Pulse length (ms) 1.5
Repetition Rate (pps) 10Repetition Rate (pps) 10
Saturation Gain (dB) 50

Toshiba E3736H at test stand in 
• Factory Acceptance Test (FAT) in  
Nasu successfull on August 22/23, 

August 2007 at Toshiba in Nasu, 
Japan

2007
• Klystron will be shipped to DESY 
• Site Acceptance Test (SAT) at 
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XFEL Accelerator Modules 

• failure mechanisms (such as leaks) for the cavities and 
d l f th t ticryomodules from the testing program

Recently FLASH modules 6, 7, and 5 were tested quite 
f llsuccessfully.

FLASH module 8 will be tested in Q1/2008.

FLASH module 3* will be ‘destructively’ tested before end of 2007, 
i.e. venting of cold unit.

U t 3 d l ill b t t d til d f 2009 (XFELUp to 3 more modules will be tested until end of 2009 (XFEL pre-
series production).

The last FLASH modules were used forThe last FLASH modules were used for 

T-cycling
quick coupler conditioning
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Cavity Gradients and S1

• Already the last FLASH modules are close to 
30 MV/30 MV/m.

• The XFEL cavity preparation may be close to 
th t l di d ILC Th ththe actual discussed ILC cav.prep. Thus the 
question comes up: what is the chance to get 
a large number of >31 5 MV/m cavities out ofa large number of >31.5 MV/m cavities out of 
the XFEL program? All cavities will be 
vertically tested to their maximum gradientvertically tested to their maximum gradient.

• Module 8 (and/or 8* (XFEL training)) might 
reach S1 already 2008 and be used atreach S1 already 2008 and be used at 
FLASH with beam in 2009. BUT… first 
assembly with industrial partners!
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Summary and Outlook
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