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I I RF Characteristics: Frequencies / Field flatness
Ab Stl’a Ct ® Pi-mode frequency [MHz] in the helium tank
The serial production of superconducting cavities for the
European XFEL was successfully started at Rl Research 1297 270
Instruments GmbH (RI) at the end of last year. The current
status of fabrication is 4 cavities per week. It allows us to
summarize the results and present the statistics of industrial
cavity fabrication at RI. Many parameters have been traced
during different steps of cavity production. The most interesting [297.070 7 e
of them, as cavity length, frequency, field flatness and - — — — — A d A A A D D O
eccentricity, are presented and discussed. Pi-mode frequency [MHz] with vacuum at RI
L J ® Pi-mode frequency [MHz] with vacuum at DESY
1297.750 ——mme—m—0—0—7—"m-"7- ————m-m-m7-7Hmn--mn-"—itorrr
Production rate I I_! III_!I_!
III!!! !!!!!!-!I !!!!!! ! !!
» 1297.550
= Welded cavities — N r-- m - 0 0 9 N
B Delivered to DESY
Pi-mode frequency [MHz] at DESY @ 2K
1299.700
1299.500 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
> = = — N W\ >~ A~ N n > 3 —~ N N > A~ 0w
éj 5 Figure 5: Pi-mode frequencies under different conditions
o8
A
Figure 1. Production rate at Rl in 2013 00 ® Field flatness [%]
Mechanical Characteristics: Shrinkage / Length / Eccentricity
w SE Plansee ™ Tokyo-Denkai ® OTIC Ningxia
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Figure 2: Shrinkage [mm)] of equator welding seams for different materials RI Research Instruments (RI) produced 76 cavities;
| 36 cavities were welded into the helium tanks by RI and sent to DESY;
1286.4 = Predicted length [mm] 1062 23 cavities were tested under cold condition at DESY;

W Real cavity length [mm] 15 cavities were sent to CEA (Saclay) for module assembly:.

The main results of the statistics analyzes are:

i 1059 welding shrinkage parameter i1s very stable for the two material suppliers (Tokyo
s = m Denkai and SE Plansee). The mean value 1s (0.404 = 0.010) mm. For OTIC Ningxia
material we do not have enough statistics yet;

the average length between reference rings of produced cavities 1s 1058.96 mm, as

1280.4 TR . L IR mn . IR 1 () < required by the XFEL specification (1059 mm);
mTY RO Al S IR ERETIALRRITER real cavity lengths are very close to predicted values. So we can define the length

Figure 3 Predicted (light blue) and real (blue) cavity lengths reduction to 1 mm according the additional requirements from DESY’;

the average maximal eccentricity value for cavities 1s 0.3 mm. So the cavities are
straighter than 1t's required by the XFEL specification (0.4 mm);

B Cavity eccentricity [mm . . .
0.4 ty y [mm] after the cold measurement results for pre-series cavities the pi-mode frequency was

increased, correcting the target values during the tuning. Further control and
correction are planned;

the average field flatness of produced cavities after a pressure test 1s 95 % (required
more than 90 %).
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