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RF Aspects of Quality Control for the European-XFEL Cauvities.

European

XFEL | Production Sequence

IPAC'11 Production sequence:

Description and First Experience with the RF Measurement

- Procedure for the European XFEL SC Cavity production Ca.Vlty partS fab“cat'on,
uropean

A Sulimov®, W.-D. Moeller, G. Kreps, D. Kosfin, J.-H. Thie, A. Goessel, T. Buetiner, D. Reschke, K. Twarowski,
x F E L Deutsches Elekironen-Synchrotron, DESY, Notkestrasse 85, 22607 Hamburg, Germany.

rAbstra ct 1 A

Cavity proguction for ihe European XFEL
wag racantly startad with first niobium shests
arrlving. From this stags to the accalsrating
modula baing ready for the lina Installstion
many criical RF  measurament
necessary

During the mechanical cavity fabricabion

Cavity welding,

the cavity half-celis, gumb-balls and snd-
groups are measurad and sorted. The cavity
spactrum sna fleld profliée are measurad and

Cavity tuning,
Welding in helium tank (HT),
Pt el B e — L Pressure test (PT).

cavity performance massurements In tne Fiaure it Vemcal fest rezalts
moduls ss wall 38 the fundamental mode and
HOM RF spacira masaursmants compists the
2aquencs,

We pragent tha procedurse of tne RF
massurements and diecusa the first reauits
for tne XFEL prototypa moduise with spaclsi

I attsntion for the cavity tuning I

| o

Table 10 RF Measurements far XFEL caviies.
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- |+ fundamental made s -
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Inspection Sheets for RF control:
V_F01x16; X_HCP; X_F03;

5.

e |- e e V_FO02; X_Mo1, Y_MO01;
It Bl et V_FO03; X_FO01, Y_FO01,;
Figne T St cara for Ra-ce0s |+ @, for main Input coupler.

W_F01x8; X_MO02; Y_F02;
W_F02; X_F02; Y_F03.
L W_FO03; X_MO03; _

Figure #1: Caities tests resues for module FXFEL 1.

Summary —

Series proouction of more than
500 S-cell TESLA l'ypo cavities for
ine Ewropsan XFEL project not
only  requires  high  quality
operation ouring all stages, put
alzo maximal decrease of duration
for sach of aiep.

Tne new equipment such as
HAZEMEMA and new Cavity Tuning
acnns. on rdion o s EDMS XFEL Data Base
procedures’ duration for
corraeponding RF measurements
up to 80 %.
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RF Aspects of Quality Control for the European-XFEL Cauvities.

The Parts Fabrication and Cavity Welding

European

XFEL ] (Acceptance Level 1)

Cavity parts fabrication:

Shape control for half cells (HC), end
groups (EG) and dumb-bells (DB);

After cavity welding:
DBs asymmetry control; y 9

. . Measure the pi-mode frequency and cavity length;
Calculation of optimal parts lengths;

— . Control the welding parameters (shrinkage and deformation);
DBs sorting in cavity;

Calculated the cavity length in helium tank.

Estimation of cavity length in helium tank.

"FHRF Control after equator welding
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RF Aspects of Quality Control for the European-XFEL Cauvities.

European

XFEL

Cavity Tuning

Values are controlled during cavity tuning:

pi-mode frequency,
field flatness (FF),
cavity length,

cavity cells eccentricity.
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RF Aspects of Quality Control for the European-XFEL Cauvities.

Welding in Helium Tank and Pressure Test

European

XFEL | (Acceptance Level 2 and 3)

Welding in helium tank, pressure test:

Control of pi-mode frequency during the rings with bellow
and helium tank welding;

Checking of RF parameters (Fpi, FF) before and after
assembly into helium tank and pressure test.

o H 0 ol after A eptance Leve
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&
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o RF Aspects of Quality Control for the European-XFEL Cauvities.

European

XFEL | Examples of the Statistics

I ™ Plansee ™ Tokyo-Denkay & Ningxia
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Shrinkage of equator welding for different materials

dustrial XFEL cavities fabrication at

[ ——————— W Predicted length [mm)]
e 286.40 @ Real cavity length [mm] 1062.00
I oo | o L T m——
& e 1058.00
,__A,,_||<||‘|I. !1!I,.:||I!I!I!|II||_II!I|I|I 0
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Lo B B L T T = A I I I~ I - - I - L B = 2 2 : :
Predicted and real cavities lengths
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