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Outline

= Activities on Input Couplers at LAL
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Insulation using dielectric
ring and insulating screws

‘ LALi frototypes: TTFV & TW60

Capacitor (kapton)

Coupler prototype g N Coupler prototype
TTF-V | TW60
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TWG60 coupler processing

2 Hz

Hardware problems

Too much e-current
interlocks: We slowed
down the power increase
in order to process in safe
conditions

Slow increase of the power:

Too much degases but ho
vacuum interlocks

Mainly vacuum
problems:
Strong bursts
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The processing of TW60 was interrupted by the RF Power Source HV hardware fail.

LAL/KEK

FJPPL'08 Workshop, Paris, 15-16 May 2008




The sputtering machine for ceramic coupler
windows at LAL

N

Sample of ceram
window

Sample pretreatment: Reactive magnetro
RF Etching Ysputtering of TiN
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‘ Study of TiN coating on ceramic windows

TiN, thick layer deposition (800 nm) Samples : Ceramic windows
on ceramic disk (97,6% Al,O,)

1l

TiN stoichiometry
(Samples analyzed by XRD and SIMS)

l

TiN thin layer deposition (10 to 20 nm)
on ceramic disk using the same

Disk planar window (Test

parameters | Ceramic) |
ﬂ Warm windows Cold windows
(@ =75 mm, h=57 mm) (@ =47 mm, h=48 mm)

Optimal thickness will be determined
by tg & measurements and multipacting
tests

!

Deposition on cylindrical ceramic
windows (internal and external surfaces)

TTF-lll coupler window types
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TIN deposition studies

At LAL

v" Profilometer : Film thickness measurements (for thick layer deposition)
v Scanning Electron Microscope + Energy Dispersive X-ray Spectrometer (SEM/EDX)
: morphology, thickness estimation, cartography & the sample chemical composition.

v" Dielectric characterization: RF losses measurements using a cavity resonator (tg o).
v Multipacting measurements: DESY design multipacting resonator (under study)

v Diffractometer (already ordered): thickness estimation of the deposit layer &
stoichiometry determination.

Outside:
v RBS & SIMS : Elementary analysis of the deposed TiN (surface and bulk).
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Input Couplers for STF-BL Cavities at KEK

Warm window Cold window

| [ TF (] Beam pipe
t ==l T E | |
[ 1 T e e s 1 i . ~ |
8o : 5 2% 1060 r|‘l 84"
. = IR | .

__-----‘.r'--'-_uJuuuuu

R h -]
i
i \
X PB4

Doorknob S 5K cooling
conversion Vacuum port

Faﬁbricat‘i-n Processi at Test Stand
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RF Processing at Test Stand

RF P 2006_Dec_11_Input_Coupler Processing
i’ (t)wel' P. P Vacuum Gauge P, P, == ‘_Zl_li“lﬂ"ff‘,."?’i._
erer (Warm side) MW g [ T T
Dummy -y 7 = o — Klvst Pl .
Load . o 3 yS ron B 0.5 bt
I 3 ; ' o LMTTITT | {— 10
Arc Sensor l Arc Sensor P e T e e S
Time [Hours]
3 Electron . .
3 Electron Probes Total RF Processing Time
Probes 100 ' ' ! ! !
B 1.5msec, 5Hz ' : :
Vacuum 'B' B 500 usec, 5Hz
Gauge ‘g 80 . E 100 usec, 5Hz [ ._. """""" :' """"" 7
Temperature (CO|d S'de) El E 30 usec, 5Hz 1M53x 1 0 pgv:'
B 10usec, 5Hz .o msec, Z
Sensor Monitor Monitor g 60 H T P P 7
Camera Camera =
D40 o
o
»
9 20
Short Pulse ; Max. 1.9 MW g
- 0

1TO0MW,15ms, 5Hz: ~ 50 hrs.
Very Careful Conditioning !!

1st-Run 2nd-Run #3 &#4
#1 & #2 Couplers Couplrers

LAL/KEK FJPPL'08 Workshop, Paris, 15-16 May 2008 9

2] wmnoms,

[e] amss:



‘RF Processing in Cryomodule at 300 K

Arc Sensor

Doorknob

July, 2007’

Electron Probe
(warm window)

f Pumping System

Vacuum Gauge

5 Hz Operation
30 usec, 235 kW, for 5 h.
100 psec, 235 kW, for 3.5 h.
2. 100 psec, 240 kW, for 1 h.
0.5 msec, 240 kW, for 4.5 h.

1.
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Time [Hours]

Time [Hours]

1.4 msec, 240 kW, for 2 h.
3. 1.5 msec, 250 kW, for 7 h.

Total ; 23 hours (3 days)

Very Careful Conditioning !!
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gh Power Tests of one Cavity at 2 K

EAE VS, B/ (2007/11/14)  Nov, 2007
S5 Hz Opera lon

2500 23.4 MVIm 2 22 0 MV/m

E 2000 | 19.3 MVim

S o 20.2 MV/m
= _

N E

O ;15.00

8
Lu 3210.00 I

5.00 l j
1.5 ms Obms |0.9 ms 1.2 ms

1312 14:24 15:36 16:48 18:00 H
BFRE [hml Tlme (hr)

] A
140 kW e lf '
g my Pi€Z0
- Pin ' w SENSOor
¥ 19 MV/m
October, 2007’ |
EACC s e
LAL /KEK FJPPL'08 Workshop, Paris, 15—16§ay 08 15 Msec B

5 Hz Operation



‘ Cryomodule Tests of Four Cavities

March, 2008’
— |

o 0 =
e S

.
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Schedule in 2008’
Apr. Installation into STF tunnel.
May. First cool-down start.
June Warm coupler assembly.

' RF processing at 300 K.
January, 2008’ July Second cool-down start.
High power tests at 2 K.
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Collaboration activities in 2007
LAL :
Visit to KEK (from 7t May 2007 to 14" May 2007): Hassen JENHANI

Collaboration meeting at KEK

KEK :
Visit to Orsay (from 20t Aug. 2007 to 1st Sept. 2007): Shuichi NOGUCHI and Eiji KAKO

Collaboration meeting at LAL

Planning efforts for future experiments

Discussions and information exchanges concerning technological aspects

Collaboration teams

LAL coupler team: KEK coupler team:
Hassen Jenhani (Leader), Eiji Kako (Leader)
Pierre Lepercq, Shuichi Noguchi
Alessandro Variola, Hitoshi Hayano

Mickael Lacroix & Walid Kaabi
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LAL and KEK coupler teams collaboration (1)

An interesting interaction between LAL and KEK coupler groups is
now well established. Detailed discussions and know-how
exchanges on coupler designs and conditioning experiences
were carried. We still motivated to maintain this collaboration

and enlarge its aspects.

Three major coupler activities will take place
at LAL and KEK in 2008:

1. A new optimisation of the global conditioning time of the
TTF-Ill couplers is under study at LAL.
Two coupler pairs will be conditioned simultaneously in
string disposition and two others in parallel disposition.
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LAL and KEK coupler teams collaboration (2)

We will try to compare the conditioning time in each case
and the different scenarios that can occur in order to
choose the best coupler conditioning configuration for
XFEL.
Test of two XFEL coupler pairs made by two different
industries and comparison of the results.
2. The TiN sputtering bunch for coupler ceramic windows has
been operational since Jan. 2008.
Planar and cylindrical windows will be used for the different
sputtering tests.
A characterisation of the TiN layers will be carried out.
3. LAL will participate to the KEK “couplers-cavities” RF high
power cold test that will take place in 2008.
Conditioning tests of prototype couplers,
TTF-V or TW60, will be carried out at KEK in 2008.
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