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IsogeometricySimulationyofyLorentzyDetuning
inySuperconductingyAcceleratoryCavities

The0 scheme0 has0 been0 applied0 to0 the0 ,4cell0
TPSJü0 cavity0 zon0 the0 right3F0 The0 computed0
displacement0 is0of0 the0order0of0,=0nm0which0
is0in0good0accordance0to0results0reported0in0
literature0[,]F
The0corresponding0frequency0shift0isO

with0an0accuracy0of0approximately000,0`zF
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örequency0in0the0deformed0configuration
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örequency0in0the0undeformed0configuration
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üccelerating0 mode0 in0 a0
cylindrical0pillbox0cavityF

Steps0 ,470 have0 been0
applied0and0 the0detuning0
has0been0computedF

ßn0the0leftO
Prror0 wFrFtF0 the0 exact0
solution0 is0 shownF0
The0 multi4physical0
coupling0 does0 not0
decrease0 the0 optimal0
rate0of0convergenceF

ßn0the0rightO
j'ü0guarantees0higher0accuracy0per0Xoö0than0ãédélec0öPü0in0CXF
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U4Spline0basis0functions0are0
created0from0a0knot0vector

and0a0degree0pF
They0are0then0weighted0by0control0points0to0create0curves60surfaces0
and0volumesO

Abstract0 40 äavities0 suffer0 from0 eigenfrequency0 shifts0 due0 to0
mechanical0 deformation0 caused0 by0 the0 electromagnetic0 radiation0
pressure60 a0 phenomenon0 known0 as0 Jorentz0 detuningF0 Standard0
öinite0Plement0Yethods0fail0to0achieve0a0sufficient0accuracy0due0to0
the0poor0representation0of0the0geometry0and0due0to0the0low0order0
basis0functionsF0We0propose0jsogeometric0ünalysis0for0discretising0
both0 geometry0 and0 fields0 in0 a0 coupled0 multiphysics0 simulation0
approachF00
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Stepy1
Solve0YaxwellHs0eigenproblem0
in0the0undeformed0cavityO

Xesign0frequencyO

MultikphysicsyModelyforyLorentzyDetuning

Stepy2
Pvaluate0the0magnetic0fieldO

Stepy3
Solve0linear0elasticity
problem0in0the0cavity0wallsO

Xeformed0cavityO

The0radiation0pressureO
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Stepy4
Repeat0first0step

in0the0deformed0cavityO

örequency0shiftO

IsogeometricyAnalysis
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