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Cooperation DESY - TEMF

current research topics

e eigenvalue calculations
 resistive wakefield calculations
e photo-emission studies

brainstorm on further cooperation topics

* new cavity structures

« simulation of multipacting

« simulation of wakefield acceleration

« simulation of transient effects in accelerator magnets
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Accelerator magnets

« complicated geometries + production tolerances

« 3D effects (fringing, eddy currents)

 multi-physics (cryogenics, deformation)

* multi-scale models
(windings, laminations)

e transients (e.g. remanence)

 materials ...
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SIS100 magnet, GSI
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Materials

o ferromagnetic materials
(nonlinear, hysteretic, magnetostriction)

e superconducting materials
(thermal & magnetic stability, persistent currents)

e composites (homogenisation)
« windings (homogenisation)
e uncertainties 12000 |
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Discretisation in space

' ' ion: o | ?ﬁz
differential equation: Dx A +0 & :m

spatial discretisation ~
edge finite elements = A =
d

(curl-conforming)

a = W,
semi-discrete system: K, ,a+M i = s
temporal discretisation r
Runge-Kutta i
i
discrete system: K +aM , ak+1 =RHS % R
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GSI SIS100 magnet
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Computation effort . £l
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18 februari 2015 | TU Darmstadt | Fachbereich 18 | Institut fir Theorie Elektromagnetischer Felder | Prof. Dr.-Ing. Herbert De Gersem | 7

<l

L=
e




TECHNISCHE
UNIVERSITAT
DARMSTADT

Stern-Gerlach magnet

field homogeneity (original geometry)

—220
—240
—260
—280 8 , | —
L] = Original geometry J
—300 N e Original control points
y/ m . el st 6 Optimized geometry i
field homogeneity (optimised geometry) g i
g —290 E 41~ i
—220 —240 n, | ~
T —240F % -
,E‘ 3 ; >~ 1 - 2=
E —260 | —260
- e . - o il | 3 0 |
—300 - = —280 =+ i i i G
\ > - X / mm
2 =12
.10-2 4 10-3 B 300 B. Masschaele, H. De Gersem (KU Leuven)
B/ r/m__A.Pels, J. Corno, Z. Bontinck, S. Schops, (TU Darmstadt)

18 februari 2015 | TU Darmstadt | Fachbereich 18 | Institut fur Theorie Elektromagnetischer Felder | Prof. Dr.-Ing. Herbert De Gersem | 8 v/




Magnet simulation @ TEMF

Competence

« 3D transient FE solvers

 material models

e accurate post-processing (multipoles)
e uncertainty quantification and sensitivity analysis

Cooperation
 S-DALINAC magnets
« GSI magnets

e cooperation with CERN on the modelling
of quench propagation
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