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,-’I't: Summary from ILC 2007

The European XF E L

X-Ray Laser Project s

XFEL: which ILC questions are answered?

» how to build a 100 accelerator module linac using TESLA Technology
* how to industrialize the SCRF on a 5% ILC scale

* how to extrapolate from TTF / FLASH by a factor of 20
Remark: ILC eq. 20 XFEL

* how to start and organize an international project based on in-kind
contributions

Hans Weise, DESY @? HELMHOLTZ
ILC 2007, May 30, 2007 | GEMEINSCHAFT
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:p Outline
LY

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

« Components

e Schedule

 Tunnel

o Klystron / Modulators
e Modules

o Gradient

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



,-’I'l: In-kind Contributions for the XFEL

 The XFEL accelerator complex is going to be built by
an Accelerator Consortium coordinated by DESY
(to be confirmed by the XFEL I1SC)

« Many of the contributing countries like to contribute
mostly in-kind

 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 effort

e Technology transfer between those major players i.e.
between experienced collaborators seems to be
relatively easy
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ile XFEL Project Organization
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"IE XFEL WPG1 Discussions

The European XFEL

X-Ray Laser Project &

Common in-kind proposal for the
superconducting linac of the XFEL
WP3 - WP9 and WP11

presented by Hans Weise / DESY
for

CEA Saclay
CIEMAT
DESY
INFN
IPJ Swierk
LAL Orsay

ES ) /ﬁ'HELMHOLTZ

In-kind Review Committee Meeting, September 24, 2007 J ‘ GEMEINSCHAFT
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ilp Project Risk
1V

The European XFEL

X-Ray Laser Project &

Approach to minimize the project risk for the XFEL cold linac

. With the goal to define in-kind contributions to the
superconducting linac of the XFEL, a series of meetings was
organized with the major players in the field.

. All meeting participants contributed with key components during the
R&D effort of the TESLA Collaboration, i.e. can be seen as
experienced partners.

. There might be additional interest by ‘new-comers’ in the SCRF
community. At this moment in time, the already identified interest of
China is seen as a promising option but requires qualification of the
institutes in terms of producing first prototypes of e.g. cold masses
(the cryogenic unit of an accelerator module).

. Depending on the success and its timeline, new partners could either
join the soon starting activities in the different laboratories, or, if the
step from the current rapid start-up scenario with 100 modules to the
final stage (116 modules) can be made, take some responsibility for

additional accelerator sections.

Hans Weise, DESY ot ) /ﬁ' HELMHOLTZ
T~ Inkind Review Committee Meeting, September 24, 2007 ‘ GEMEINSCHAFT
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'-'IE Laboratories Involved

The European XFEL

X-Ray Laser Project  icrayrressieeen ie=

Laboratories involved and their fields of interest

The following laboratories were involved in the discussion of the cold linac and
agreed on the delivery of a common proposal for the in-kind contributions.
Besides clarification of a few still open questions, the final official in-kind proposal
will also require approval of the individual funding agencies.

Laboratory Country Fields of interest

CIEMAT Spain cold magnets, power supplies

LAL Orsay France main RF mput coupler

DAPNIA Saclay France accelerator modules. cavities, cold beam position

monitors (BPM), cold frequency tuners, 3.9 GHz
harmonic accelerator section

INFN Milano Italy accelerator modules, cavities

DESY Germany accelerator modules, cavities, cold beam position
monitors (BPM), cold frequency tuners, cold vacuum
system

IPJ Swierk Poland HOM

Hans Weise, DESY e ) ﬁ HELMHOLTZ
In-kind Review Committee Meeting, September 24, 2007 @ ‘ GEMEINSCHAFT 3
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:IE Sharing the XFEL WPs

The European xFEL

X-Ray Laser Project Saisemen

Summary

Laboratory Countiy | Invest: M€ FTE FTE /M€
ACCBEREORMEITCE WP -3 | CEA sachy Fronce ?
INEN fealy
DESY Giermany /
sum |
Superconducting Cavities WP-4 | INFN Ttaly
DESY Grermany
10
Received from WE-9 ;
Power Couplers WP -5 | LAL Orsay France :
DESY (rermany
or
LAL Orsay Framce L
DESY Cermany a0
HOM GGL]}IET i Pir:k—l.q: IR Swierk FPoland 102
sHm 108%,
Frequency Tuners WP-7 [DESY Germany / 1005
Fidnr : e
Cold Vacuum WP -8 DESY CRermany TS
S Pl
Cavity String Assembly / wWp-9 Egg'}h““ Fran<e Slﬁz - o
: N (Fermany 1 499
E;?;ﬁim G"Hht'-’r Tranzferred to WP S A
ST 10T, © 1607,
Cold magnets WE-11 CIEMAT Apamn / ety / 1
DESY Giermany 4% D%
£y T Pl

f‘; HELMHOLTZ

GEMEINSCHAFT 5

Hans Waise, DESY
In-kind Review Committee Mesting, September 24, 2007
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Y PS Proposed XFEL WPG1 in-kind
Y Contributions

boratory |  Invest /M€ |

Hans Weise, DESY 'EE‘:’;&'. HHHHHHHHHH
In-kind Review Committee Meeting, September24, 2007  \Araw/
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Example: WP-3 Accelerator Modules

The European

WP -3 Accelerator Modules

In-kind proposal

DAPNIA Saclay is proposing to take the responsibility for the assembly of 100% of the
accelerator modules, this including the so-called string assembly (see also WP-9). The assembly
is planned to happen at Saclay, and would take advantage of the presently set-up new
infrastructure. Industrial partners are required for the work to be done. In addition to the assembly
CEA Saclay proposes to contribute 50% of the cold masses, the cryogenic vessel of the
accelerator module.

The other 50% of the cold masses would be a shared responsibility of DESY and INFN. The
cavity welding is seen independent of the WP-3 contribution (see WP-4).

Value

September 27,2007

Hans Weise, DESY
In-kind Review Committee Meeting, September 24, 2007

The value of this work package is xxxxx K& total invest and xxxx FTEs (xxxxx M€). Following the
in-kind proposal, approx. xxx M€ for the module assembly and xxx M€ for the cold mass
production would be accounted as CEA Saclay investment, and approx. xxx FTEs, i.e. xxx M€ for
personnel. The other 50% of the cold mass production, the qualification of the delivering
companies, the tunnel installation and warm as well as cold commissioning are subject of further
clarifications. So far it is assumed that DESY and INFN share this part equally (50% each of xxx
E)A%E)rgsef,ftment and xxxx FTE). Some initial investment of approx. xxx M€ was already taken over
y .

Main Linac KOM: ILC & XFEL (H.Weise)

XFEL

X-Ray Laser Project ireyree cicieon ioeer

DESY | gHELMHOLTZ
| GEMEINSCHAFT
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Other Examples
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"IE XFEL Info Useful for ILC, e.g.

* rates at which vendors can build and process cavities,
cryomodules and HLRF components

e cost of these items (although this may not be sharable)

o feasibility of a single tunnel design including the support
of the cryomodules from the ceiling

e lifetime data for the klystron and modulators from tests at
Zeuthen

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

 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)

September 27,2007 Main Linac KOM: ILC & XFEL (H.Weise) ML KOM 13



ilp XFEL Components
"o

« XFEL needs
808 cavities for
101 accelerator modules, i.e.
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
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-kind
contributions are just close to be defined, a
challenging task for all collaborators!!!

September 27,2007 Main Linac KOM: ILC & XFEL (H.Weise) ML KOM 14



The European XF E L

X‘Ray Laser PrOJect ¥-Ray Free-Electron La=:

Overall XFEL Schedule

- We have the overall schedule promising first beam through the linac
before end of 2013; this schedule can be used to determine earlier
project milestones

y2007 2008 y2009 2010 y2011 y2012 y2013 y2014 2015

Civil construction

Linac (< TL)
Accelerator sub-systems {components)
I

Technical infrastructure
Operations & control

Undulator & photon I Ii *TDs)

1st heam injector [®
1st beam linac &
SASE1 gain at 0.2 nm [®
all beam lines oper.

ﬁ HELMHOLTZ

| GEMEINSCHAFT 2

Hans Weise / DESY
XFEL Cold Linac, September 3rd, 2007, Saclay
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The European XF E L

X-Ray Laser Project e

Overall XFEL Schedule (Some Details)

@ -

61 Operations & control —
B2
[ .

Undulator & photon beamlines (XTDs)

y2007 y2008 y2009 y2010 y2011 y2012 y2013 y2014 y2015
9
10 Civil construction
+ 24
25 Linac (XTL) [
26
z (E—
s 28 acc.module tendering + pre-series
: 29 acc.module fabrication
E 30 | acc.module testing
c 31 XTL installation
¢ 32 Linac cool down & comm.
= |33 XTL techn.commissioning
|- - 134 commissioning with beam
= |35
- 36 Accelerator sub-systems (compaonents) —
37
38
9
40
41 injector
42 bunch compressors
43 RF stations & LLRF
44 | electron beam diagnostics
45 magnets
46 vacuum
47 | beam dumps
= 48
49 Technical infrastructure -
50
51
52 I
53
* 60
(r——

SBRIRRER

A lemble cclaedede A e A felo i Jeloim T .

Hans Weise / DESY

XFEL Cold Linac, September 3rd, 2007, Saclay
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The European XF E L

X-Ray Laser Project e

Hierarchical Structure of Project Plan

welcomne Riko Wichmann + | (&

L This Site v 2

X-Ray Free-Eloctron Laser
. :
|
L:-_ Project Center
Projects New ™ | acions™ | GoTo~ | _jSeJ:tings‘ | Wiew: | Desy Summary v|
» Project Center = 1
Pledr | Bear Project Properties | (58 Build Team | [BResourceplan | ® | R |57 |
Reswaes o | i 2005|2009 2005 2006 |2007] 2006|2009 2010 [2011 2012 2013|2014 |2015 2016 [2017 2016 A
= Resource Center | el Hi [HZ [H1 [HZ [Hi [H2 |H1 [HZ [H1 [H2 |H1 [H2 |H1 |H2 |H1 |H2 |H1 |HZ2 [H1 |H2 |H1 [HZ |H1 [H2 | H1 |HZ |Hi [H2 | H1 | H2 |H1 |HZ
= XFEL | v —
Reporting —
= | Milestone e
= Data Analysis o i
~ XFEL.01 Linac. | v
| Personal Settings [' — - =
- + XFEL.01 Linac.01 RF System
| Server Settings | :
+ XFEL.O1 Linac.DZ LLRF
MTA
+ XFEL.O1 Linac.03 Accelerator Modules |
I + XFEL.01 Linac.04 SC Cavities s ]
+ XFEL.01 Linac.05 Power Coupler T — ——
+ XFEL.O1 Linac.07 Frequency Tuner H [ 1=
+ XFEL.01 Linac.08 Cold Yacuum 18
“+ XFEL.01 Linac.09 String Assembly
+ XFEL.01 Linac.11 Cold Magnets | ———— |

Hans Weise / DESY B“E‘:v.’;) ﬁ HELMHOLTZ
XFEL Cold Linac, September 3rd, 2007, Saclay f\._y | GEMEINSCHAFT 5
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The European XF E

X-Ray Laser Project

Top-Down Milestones as Initial Time Frame

D [TaskName | [2007 2008 [2008 2010 [2011 2012 [2013 [2014 2015 [2016 |
a3 (o4 (o1 [02 (03 [04 (o1 (o2 [03 (a4 (o1 [0z [03 (o4 (01 [e2 (03 o4 (o1 (o2 [03 [o4 (o1 [02 (o3 [os (o1 (o2 (a3 (o4 (o1 (a2 [o3 a4 (o1 [@2 (o3 (o4 (o1 (a2 [o3 (o4
0 |Milestone p— 1 " ' ' ' " d
1 | Project Start | @

| XFEL Top-Down Milestones | hd v
2 | 1st beam in injector @

45| 1st beam in LINAC | 9
50 1st SASE | L4
=4 WPG-1 LINAC | L P
55 design, prototyping, industrislization finished |
55 RF and LLRF {in XTL) P
57 start installation (inside XTL) Qﬁ
58| end instalation @
59 Start Commissioning v
63 end commissioning L
54 Accelerator Modules v v
65 start accelerstor module tendering + pre-series » ¥
65 end accelerator module tendering + pre-series
67 Start Fabrication "%
68 start accelerator module fabrication &
89 | WP-11 start module fabrication ¢ l
7| end accelerator module fabrication
2 | start accelerator module testing @ ‘1
73 | end accelerator module testing ¢
74 Installation v v
75 start XTL infrastructure installation ’—'ﬁ
76 end XTL infrastructure installation &
77 Start XTL machine installation
&1 End XTL machine installation v
8B | Cool Down & Commissioning b4 b
85 Start XTL technical commissioning L
8 | start XTL technical commissioning {ﬁ
8 | WP-38: Start XTL Commissioning ¢
80 | end XTL technical commissioning L3
o | Start Commissioning w Beam L
s | end commissioning with beam &
95 LINALC ready for operation
a7 WPG-2: Accelerator Sub-Systems v v
153 | WPG-3 Photon Beam Systems ¥ 7
250 WPG-4 Op ion & Control Mi v v
257 WPG-5: Technical e Milest v v
296 'WPG-6: Civil Construction Milestones v v
437 XFEL WP Dependenci v

Hans Weise / DESY t‘);is-'\{\ ﬁ HELMHOLTZ
XFEL Cold Linac, September 3rd, 2007, Saclay !”‘I. | GEMEINSCHAFT 6
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The European XF E L

X_ Ray Laser PrOJect ¢ Free-Elactron Laser

WP Plan Depend on Milestones from other Plans

B Microsoft Project - WP-33 Tunnel Installation
li] File Edit Wew Insert Format Tools Project  Report  Collaborate  Window Help Modes
NEH @RV XEREAE T 9-0- 8 = ch8l L] w B | Nocrouw - QAT E@ e >+ = show- | Arid

AN | Tesek e 4 Jeo0s  Jooms  [onor  [o0ee  Jooog Jeoi0  Jooid o2 Joois  Jooi4 w02
@2[03[4 |01 [02[03]04 |01 [02[03 (04 |G [62]63 (04 |1 (0203 (04 |01 [62]03 (04 (01 (020304 |01 (G2 |63 |4 |61 (6203 64 |1 6263 (34 a1 [62]03 [e4 a1

D--‘ WP-33 Tunnel Installation (prelimary) "

= In-coming Milestones

=
L 2

Milestones from other plan

RIRIRYRIRTRRRIENRIRIRTA AR AR A AR AR AR

+ 02 Mock-up Tunnel
= 10 Equipment

= 20 Supports

= 30 Installation

- 50 Rack-Shielding

= Out-going Milestones

WP sub-
structure

Hans Weise / DESY ol ﬁ HELMHOLTZ
XFEL Cold Linac, September 3rd, 2007, Saclay ‘% | GEMEINSCHAFT
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The European XF E L

X-Ray Laser Project

WP Detailed Planning Started

@ Microsoft Project - WP-04 SC Cavities CEX
Elﬂ File Edt View [Insert Format Tools Project Report  Collaborate  Window Help  Modes Type & question for helg -8 X
NEH &RV X LDBR I - B s s w] S & | NoGrow T RAQAF @BOL e P+ = o | wa AR EANAA z
50 Device Treatment
- |[lackhame § Ja06 J2007 06 (008 (2010 (201 092 _[a0i3 (004 °
G203 04 |01 |02 |03 |04 |01 |02 |63 04 |O1 |02 |63 04 Q1 |02 G304 |01 |62 03|04 |01 |02 03 |G4 |01 |02 03 |64 |61 |02 |03 |04 @1 |02 |63 |Q

0 = WP .04 SC Cavities b

1 + In-coming Milestones 4

4 = 10 Pre-Series L g

5 | + Prototyping —

9 + Pre-Series Fabrication L 4 P

37 =| 20 Cavity Production L &

38 + Selection and order procedure P———

44 + Supevisie main series cavity fabrication o v

49 + Main series cavity fabrication L N

56 =I 30 Cavity Treatment Lo v

57 Prepare specification for cavity treatment  ep—

58 j Prepare and call for tender cavity treatment

59 | Select vendor E&l

(=11 3 Order of the pre-series and main series cavity treatment L 4

61 + Supevisie main series cavity treatment L g

67 | + Main series cavity treatment v v

74 = 40 Device Fabrication p——

75 | Fabrication of scanning devices )
‘5 76 Installation und run up the scanning devices at industry @
O =] Fabrication of RF measurement devices (dumb-bells, end-groups) =1
=l 78 ] Installstion snd run up the RF devices st industry =]‘
S 79 [ Device for fabricaton ready

80 [ = 50 Device Treatment E——

&1 Fabrication of the warm tuning machine

82 [ Instalistion and run up of the tuning machine at industry

83 Devices for treatment are ready L

84 + Out-going Milestones ¢

Scheduling Review on Sep. 26/27, 2007

Hans Weise / DESY B?S-‘{\' ﬁ HELMHOLTZ
XFEL Cold Linac, September 3rd, 2007, Saclay @ | GEMEINSCHAFT 8
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ilp XFEL Components

"o

* XFEL needs First 5-10% of
808 cavities for modules in 2010
101 accelerator modules, i.e. 5oty in 2011 /
808 frequency tuners, 2012
808 RF main input couplers,
1616 HOM pick-ups, Tunnel installation
101 HOM absorbers finished spring 2013
etc.

e OQOverall rate: 1 module per week for 2 years

e 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

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

September 27,2007 Main Linac KOM: ILC & XFEL (H.Weise) ML KOM 21



ilp XEEL Tunnel
i

« feasibility of a single tunnel design mcludlng the support
of the cryomodules from the ceiling e

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

pre-installation starts in 2011_:,?-
BUT:

« FLASH is lasing with the A E ~ 1.
pulse cables going all Ve B
along the linac... |

 installation procedures will
be trained at the mock-up

September 27,2007 Main Linac KOM: ILC & XFEL (H.Weise) ML KOM 22



'-’I'I: XFEL Klystron / Modulator

« lifetime data for the klystron and modulators from
tests at Zeuthen

end of 2010 we have lifetime
data of all prototypes...

 horizontal MBKs

e 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
like modulators and 5 MW

tubes
September 27,2007 Main Linac KOM: ILC & XFEL (H.Weise) ML KOM 23




ilp XFEL MBK Klystron
i

Status (Sept.’07) of horizontal Toshiba MBK

Toshiba E3736H at test stand in
August 2007 at Toshiba in Nasu,
Japan

September 27,2007

Main Linac KOM: ILC & XFEL (H.Weise)

Test Results (Toshiba)
Peak Output Power at 117kV (MW) 10.3

Efficiency (%) ~67
Beam Pulse Length (ms) 1.7
RF Pulse length (ms) 1.5
Repetition Rate (pps) 10
Saturation Gain (dB) 50

» Factory Acceptance Test (FAT) in
Nasu successfull on August 22/23,
2007

 Klystron will be shipped to DESY

 Site Acceptance Test (SAT) at
DESY planned for end of this year

ML KOM 24



'-’I'I: XFEL Accelerator Modules

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

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

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.

Up to 3 more modules will be tested until end of 2009 (XFEL pre-
series production).

The last FLASH modules were used for

T-cycling
qguick coupler conditioning
extensive frequency tuner tests.

September 27,2007 Main Linac KOM: ILC & XFEL (H.Weise) ML KOM 25



'-’I'l: Cavity Gradients and S1

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

 The XFEL cavity preparation may be close to
the actual discussed ILC cav.prep. Thus the
guestion comes up: what is the chance to get
a large number of >31.5 MV/m cavities out of
the XFEL program? All cavities will be
vertically tested to their maximum gradient.

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

September 27,2007 Main Linac KOM: ILC & XFEL (H.Weise) ML KOM 26



il Summary and Outlook
o

The European XF E L

X-Ray Laser Project xx.,

XFEL News

Hans Weise / DESY (8. ﬁ HELMHOLTZ
XFEL Cold Linac, September 3rd, 2007, Saclay o/ | GEMEINSCHAFT 8
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