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ki Specification XFEL
Frequency 1.3 GHz
Peak power .(|ncl. 150 KW
control margin)
Repetition rate 10 Hz

Pulsed mode

500 psec risetime,

800 psec flat top with beam

Average power

1.9 kW

High Power
Processing (only on
module test stand)

1 MW at reduced pulse length
( <500 usec and repetition rate 1 Hz )

WG 7

ElFast-XFEL Workshop 9/10 May

Wolf-Dietrich Moller



I [ 8 sl

wown et Specification cont. XFEL

Coupling Q.= 10— 107 (= 10 mm)
2 K heat load 0.06 W

4 K heat load 0.5W

70 K heat load 6W

Lateral displacement |+£2 mm

diagnostic

sufficient for safe operation and
monitoring
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Module tank

Cold mass support

He gas return pipe
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Power Coupler
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-lu—':ol[mlr, dbﬁ Coupler in the Module XFEL

* movement of
cavity during
cool down in
vertical direction

e cavities are -
supported by the
SS gas return 7

pipe / T
 shrinkage of - ="
coupler in length i"' o |
|
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.l:_.:"j.lmlf'w db,,,;E Coupler in the Module Z_(E_E!z
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Flexibility of the Coupler XFEL

Coupler on the module-position 1 and 8 at room temperature

distance between outer and inner conductor is small

beam axis

(G

il o

cold ”mass shrinks during cool down by 2 mm
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E—;,I—LLF‘ ‘-M Decided Design Criteria XFEL

coax is easy for: - variable coupling
- fabrication
- assembly
two windows for: - clean assembly of the cavity
- save operation
cold coax: - at 70 Ohm, 40 mm diameter
warm coax: - at 50 Ohm, 60 mm diameter
bias on inner conductor: - suppress multipacting
flexibility: - bellows in the warm and cold coax
ceramics: - Al,O5 with TiN coating
copper plating: - 10/30 um outer/inner coax

- high thermal conductivity (RRR = 30)
- high purity, Hydrogen free
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.l:_.;_l_.["lf db......E Modularity of the Coupler XFEL

 From the requirements that we have to close the cavity
vacuum in the clean room class 10 area

- the cold window should be separated from other parts

* Not too many separate parts
« Vacuum parts separate from ‘air parts’

at TTF3 coupler: -cold part
- warm part
- WG
- tuning rod
- capacitor
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Parts of the Coupler

XFEL

X-Ray Free-Electron Laser

tuning rod

x/
/]

o/ Wave guide ./
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EIFGASE  The TTF 3 Coupler Design  Patal =%

_ Light Pumping
Waveguide to sensor port

coax transition Room temperature

Isolation vacuum flange

Qext

tuning Warm coax Cold coax

knob @ 60 mm @ 40 mm
N Z=50 Ohm Z=70 Ohm

= 70 K point

4 K point

Isolating
Kapton
foil

Room

temperature e-3

window pick up pick up

: Cold window :
Q,,, tuning rod e- 1 Flange to cavity
pick up
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Changes to the XFEL design l(EE!:

motorized tuning

simplified fabrication

less diagnostic

new electronic interlock system

ok~ wDbh =

 industrialization is on the way => next talk
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