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Motivation
Kohn—Sham (KS) approach
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Critical unknown: vy ¢

Forward KS problem:
Given an F', obtain pq
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Moreau—Yosida Regularisation

Inverse KS problem:
Given pgs, find vy
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The Inversion Scheme
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Numerical Examples

p € D uniformly convex, v €V =D* F:D — R convex & l.s.c. == 10107 == 32 107 c=10x 10"
Moreau—Yosida reqularisation at € > 0: R 3; /\
. 1 2 < o1l
F¥(p) = inf { F(0) + £]lo = pll} 1) g+
. S 2 7 )3
E*(v) = inf {F(p) + (v, )} = E(v) = E*(v) +5]vlly = . Y
= 5 | A, //\\‘ |
z 107} ™
. . . ey TNl Mol W
Obtaining the Exchange-Correlation Potential = 100 |
O (001) O' (110) O" Si (111) Si O
Flp)=T(p) + E + / v . . .
- (p) = T(p) + Bulp) + | vestp | T e R T
Periodic Sobolev spaces [1]: p € D = H_ (), velV=H,(Q) 0.00 |
025+
minimise  E(p; pes) = F(p) + Q_gHIO — pgSHD (Pgs fixed) (2) Fq‘é = 050
o T 075 -
, = 100 -
Py = argmin E(p, pgs) (unique element |2]) " o
'OED E 8 10_1 A \
= ¢ Y, \
: : p(r') P, £ 5wy Il ’\ﬁ\,( [T \N\
Dualit - J = D % — dr' (3) B & \
wality mapping: J{p)r) = [0 ) = [ BT @) £ 2 WY
0
1 € I'/ . I./ / | . |
xc potential (3, 4]:  wy.(r) = lim —/ P pgi( )e_‘r_”dr’ (4) K (0) K (110) K (111) K
=07 e Jps 4w — 1/ Details, code, and data on GitHub |5]
Error Bounds: Analytical & Numerical
Non-expansiveness Total error
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