NumPDE Course, (C) SAM ETHZ

ETH Lecture 401-0674-00L Numerical Methods for Partial Differential Equations

Course Video

Section 13.3.3.1: Magnetostatics: Formulations
Based on Scalar Potentials

Prof. R. Hiptmair, SAM, ETH Zurich

Date: May 9, 2025
(C) Seminar fur Angewandte Mathematik, ETH Zurich

~ Dependencies. [Lecture — Section 1.8], [Lecture — Section 13.3.1.2], [Lecture — Section 13.1.4],
[Lecture — Section 13.1.5].

~ Duration: 3(7 minutes
2 Video and accompanying tablet notes may not match completely!

[Corrections and updates may have been made in tablet notes.]
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— electrostatics: (FL) © die=0, dod=gq, (13.3.3.3)
_— magnetostatics: (A L] . dih=j, dob= 0. (13.3.3.4)
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he HAY(d,QQ) [hxn=0 ondQ, h € Hy(curl, Q) in terms of vector proxies | .

/(/ﬁgﬂz%/aﬁ/ BVP -

dth=j, db=0 in QCR?’, h|,,=0 on 3Q, (13.3.3.9)
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/Qb/\h’:ml,(h,h’) Vh' € L2AY(Q) /QhAb’zm;:(b,b’) vb' € L2A%(Q). o
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Assumption 13.3.3.7. Simple topology of ()

We assume that the assumptions of Thm. 13.1.4.81 on () for / = 1, 2 are satisfied:
 Every oriented closed 2-surface () is the boundary of a sub-domain C Q).
+ Every closed directed curve in () is the boundary of an oriented surface C ().
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~h=h;—dyv and d.b =0 and / bAh =mu(h k) Vh' e ’AY(Q).
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“h=h.—dp and db=0 and /b/\h'_m,,(h h') Vh' e I2ANQ).
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Seek v € HyA%(d, Q) such that

] my,(dov,dgv’) = my(hs, dov’) Vo' € HoA(d, Q) . (13.3.3.12) |
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/ x) grad 9(x)) - grad o' (x) dx:/Q(y(x)hs(x))-gradz?'(x) dx Vo' € Hj(Q). (13.33.13)
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