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Re ection geometry for SHG on magnetic surface
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Nonlinear optical eld

B (2,8, 0,7) = 262 | Ey(w)] X (20, 20), Mz

—sin~y F,cos~y rrz’

0
X ¢ Agsin® CoS 7y + Apcos® | F.sinvy . —xyz~ 0
0 N?F, 0 0

[tpfc cos @ cosy — tssingsin 7]2
[tpfe cos psiny + tssin ¢ cos ~]?
t?,ff cos? ¢
2[t,fecospsiny + tssin g cosy|t, fs cos ¢
2[t, fe cos g cosy — tgsin psiny|t, fs cos ¢
\ 2[t, fecos p cosy — tgsin @ siny][t, fe cos g siny + t5 sin ¢ cos 7] )

Screened nonlinear optical susceptibility

(k +2q,l"|r;k, I) (k,l|r; [k + q, 1) (k + q,'|ri[k + 2q,1")
Ek+2q,l” — Ek’l — 2hw + 21ha

y ( f(Exioqrr) = f(Bxar)  f(Extqr) — f(Exy) )}
Exioqim — Exyqr — hw + tha Exiqr — Ex; — hw + tha

2
ngz)c (2q,2w) = € Z
kLIl

f(Exoq0m) — F(Exy)

X |1+4me® > mamy Y (k,1|re|k +2q,1") (k + 2q,1" |ry| k, 1)

ab 1,0 Fxtoq — Exg — 2hw + 2iha

Nonlinear intensity
T (2w;0,,0,7) = €co | E (2w; 0,0, 0,7)|
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Detalls of the calculation

_ _ Parameters in WIEN97 scf cycle
e WIEN97 spin-polarized scf cycle _
e fcc Cu lattice, a = 3.61 A

- energy convergence to 0.1 mRy e separation 8 vacuum layers

- no inversion symmetry (surface) o muf n-tin radius 1.21 A
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add magnetization direction e 2502 k-points in 12BZ
our implementation of the spin-orbit coupling

- second variation

o1

- spherical potential, inside MT sphere only
- WIEN97 basis set

- added after complete scf-cycle

" _ Parameters in optics
transition matrix elements (k, [|r; |k’ ")

)

e |Ey(w)| =108 VIm
. - (2
screened nonlinear susceptibility x;:;

e 0z =482A

optical properties (E, I, A, ¢x) o v=0,0=m/4

e linear Cu n + ¢k from [1]
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[1] D. W. Lynch and W. R. Hunter, in Handbook of optical constants in solids, edited by E. D. Palik (Academic Press, London, 1985), pp. 275 367.







