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Abstract

Japan Atomic Energy Research Institute (JAERI) and the High Energy Accelerator Research Organization (KEK) are
promoting the joint project integrating both the Neutron Science Project (NSP) of JAERI and the Japan Hadron Facility
Project (JHF) of KEK. This project has been proposed with a superconducting proton linac. Because dliptical
superconducting cavities for lower velocity have the flattered shape, mechanical properties against the vacuum load and
the Lorentz force detuning are very important. In this paper, mechanical characteristics of 972 MHz superconducting
cavities are studied by using structural and electromagnetic analysis.
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2.3 (a=4.5cm, AL=10deg.)
2mm  3.5mm

26.5
MPa 43 MPa
2.5 mm 34.3 MPa

Thickness| max.Mises |Detune/Eac] Lowest f | Stiffnes] Tuning sen
mm MPa | Hz/@w/m)? Hz kKN/mm | MHz/mm
2.0 46.85 -3.70 1504 9.5 5.68
2.5 34.33 -2.34 1644 12.6] 5.57
3.0 26.48 -1.59 1776 16.00 547
35 21.26 -1.15 1901 1950 5.37
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-1.59 Hz/(MV/m)? L1 = 2 mm -1.77

Hz/(MV/m)?  11.3%

L1 max_.Mises |Detune/Eace] Lowest f|Stiffness Tuning sen
mm MPa | HzzQuv/m)? Hz kN/mm | MHz/mm
0 26.48 -1.59 1776 16.0 5.47

1 27.10 -1.65 1759 16.4 5.46
2 27.70 -1.77 1737 16.5 5.40
3 28.40 -1.94 1717 16.5 5.36
L1 Q Ep/Eacc | Hp/Eacc] ZTT/Q K
mm 0e/(MV/m) Q /cell %

0 25491 3.00 54.16 54.65 281
1 25006 2.74 54.65 55.26 257
2 24518 2.65 55.20 55.72 2.36
3 24012 2.61 55.85 56.06 2.16
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