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unit cells

TS e oo,
] Q

unit cells
— dST‘ ei(q—k)-l'f r ei(Q“k)'Rj’
/Q r >

J

= [ Ere @O N Y fican
Q K

:N/d3rei(q"k)'rf(r)5o,q_k,
Q

E=3 qu,kAdST f(r),
7r3
=¥ 5K /Q &r £(x), (A.6)

where we have assumed that k and q are restricted to the first Brillouin
zone, and thus the reciprocal lattice vector K = 0.

Appendix B.

We obtain the generalized derivative (wn(k)).x. We start from
(nk|Holmk') = 8pmd(k — K')hwm (k), (B.1)

then Eq. 26 gives

(HO,nm);k = VkHO,nm(k) - @'HO,nm(k) (Enn(k) - gmm(k))
= SrmhV cwm (K), (B.2)

where from Eq. 25,
(nk|[#:, Hollmk) = i6pmh(wm(K))x = i6pmhViwm(k),  (B.3)
then
(wn(k))x = Viwn(k). (B.4)
Now, from Eq. 19
(nk|[fe, Ho]lmk) = m""mT(k) n#m
and from Eq. 18

(nk|[¢, Ho]|mk) = ihp"%(k), (B.6)
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therefore, substituting above into

(nk|[f, Hol|mk) = (nk|[#, Ho||mk) + (nk|[f., Ho]|mk), (B.7)
we get
mp”mT(k) = 16pm hVietwm (k) + iA(1 — 5nm)p"",;(k) ) (B.8)
from where
p""T(k) = Viwn(K), (B.9)
so from Eq. B.4
(Wr(K)) ke = png(k)‘ (B.10)

Appendix C.

We obtain the generalized derivative (rpm(k)).x. We start with the basic
result

[r*,p"] = iRdas, (C.1)
then
(nk|[r®, p°)|mk') = iidap0nmd(k — k'), (C.2)
SO
(nk|[rf, pP)lmk') + (nk|[rg, p°)|mk') = ihdabbrmd(k —K').  (C.3)
From Eq. 25 and 26
(nk|[rf, p’||mk') = i6(k — K')(Pm)ike (C.4)
() ike = ViaPm (K) = Dm () (€1 (K) = €mrr(K)) (C.5)
and

(nkfr, plmk) = 3 (<nk|r:|ek"><ek"tp"tmk'>
ekll

—<nk1pbwk"><ek“|r:|mk'>)

s ((1 )k — KR A(K" — 1)l

ekl!

—6(k — k”)PS’ze(l - 52m)5(k” - k’)ﬁ?m>
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= 6(1( - k/) Z ((1 - dne)ngPZm

14

(- 6em>pzeszfm)

¢
€ — €80)). ()
Using Egs. C.4 and C.6 into Eq. C.3 gives

i5(k - k) ((pzm);ka " ( o b pzes;m)
¢

gt (€8 — s:m) = B8l — k), (C.7T)
then

(B = Bbapm 413" (ezep’;m - pzesz’m)
£

+ip$1m(§fnm - Egn)’ (0'8)
and from Eq. C.5,

Viethn = Kb +1 Y (E2etln - Phetin ) (C.9)
£

Now, there are two cases. We use Egs. 21 and 22.
Casen=m

1 m
Evkapfm = 0gb — i ngn (rzergn + rfwr?n) (C.10)
¢
that gives the familiar expansion for the inverse effective mass tensor

(M7 Has 2.

Casen#m

(o = Wb+ 3 (62abh = ki)
£m#£n

: b a
+'L< zmpfnm - pnmé‘mm)

i (s;;npzm - pﬁnezm) b (€ — €2,)
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— a ..b b ,.a ra b b
=-m E : <me'/'nﬂ‘gm - wnfrnlrlm) + 'Lé‘nm(pmm - pnn)
¢

b b . b
= —m E (wgmrfwrem — wngrner?m> +imrp, AL, (C11)
¢

where
b b
b p — D,
A = -m o, (C.12)
m
Now, for n # m, Eqgs. 22, B.10 and C.11 and the chain rule, give
b b
b Prnm 1 b Prm
T ke =\ T — = - e T T W ko
( nm) (menm>»ka iMWpm (pnm),ka 'me?zm ( nm),k
) re Ab
= 25 (vuntiart - sty ) + T
Wnm 7 Wnm
b
r
_Inm (wnm);ku
Wnm
: b
1 ¢ A
= Z (wemr,?le'f'gm — wne’r‘zeT?m> + nm__Tn
Wnm Z Wnm
b
_ Tnm Pﬁn - p'(rlnm
Wnm m
b b
wn'm
? a b . b a C 13
+ WenTneTem = WneTneTem ( . )
Wnm 7
References
1. For recent reviews see M. Downer, B. S. Mendoza, and V. I. Gavrilenko, Surf.

Interface Anal. 31, 966-986 (2001), and G. Liipke, Surf. Sci. Reports 35, 75
(1999), and references therein.

B. Mendoza, M. Palummo, R. Del Sole and G. Onida, Phys. Rev. B 63,
205406-1/6 (2001).

M. C. Downer, J. G. Ekerdt, N. Arzate, Bernardo S. Mendoza, V. Garvrilenko
and R. Wu, Phys. Rev. Lett. 84, 3406 (2000).

V. 1. Gavrilenko, R. Q. Wu, M. C. Downer, J. G. Ekerdt, D. Lim, L. Mantese,
and P. Parkinson. Thin Solid Films, 364, 1 (2000).

B. S. Mendoza, W. L. Mochén, and J. A. Maytorena, Phys. Rev. B 60, 14334
(1999).

B. S. Mendoza, A. Gaggiotti, and R. D. Sole, Phys. Rev. Lett. 81, 3781
(1998).

B. 8. Mendoza and W. L. Mochédn, Phys. Rev. B 53, 10473 (1996); ibid 55,
2489 (1997).



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27

P. Guyot-Sionnest, A. Tadjedinne, and A. Liebsch, Phys. Rev. Lett. 64, 1678
(1990).

B. S. Mendoza, Epioptics 2000, Ed. A. Cricenti, World Scientific 2001, ISBN
981-02-4771-0, p. 99-108.

N. Arzate and Bernardo S. Mendoza, Phys. Rev. B 63, 125303-1/14 (2001).
C. Aversa and J. E. Sipe, Phys. Rev. B 52, 14636 (1995).

J. E. Sipe and A. I. Shkrebtii, Phys. Rev. B 61, 5337 (2000).

W. R. L. Lambertch and S. N. Rashkeev, phys. stat. sol. (b) 217, 599 (2000).
E. I. Blount, Solid State Physics: Advances in research and applications (Aca-
demic, New York, 1962) Vol. 13.

L. Reining, R. Del Sole, M. Cini, and J. G. Ping, Phys. Rev. B 50, 8411
(1994).

Bernardo S. Mendoza, Maurizia Palummo, Giovanni Onida and Rodolfo Del
Sole, Phys. Rev. B 63, 205406 (2001).

J. Mejia, C. Salazar, Bernardo S. Mendoza, Revista Mexicana de Fisica 50,
134 (2004).

Conor Hogan, Rodolfo Del Sole and Giovanni Onida, Phys. Rev. B 68, 035405
(2003).

C. Castillo, Bernardo S. Mendoza, W. G. Schmidt, P. H. Hahn and F. Bech-
stedt, Phys. Rev. B 68, R041310 (2003).

Bernardo S. Mendoza, F. Nastos, N. Arzate and J.E. Sipe, Phys. Rev. B 74,
075318 (2006).

J. D. Jackson, Classical electrodynamics, John Wiley & Sons, New York,
1975, 2nd Ed. p. 282.

S. N. Rashkeev, W. R. L. Lambrecht, and B. Segall, Phys. Rev. B 57, 3905
(1998).

M. Cini, Phys. Rev. B 43, 4792 (1991).

V. Mizrahi and J.E. Sipe J. Opt. Soc. Am. B 5, 660 (1988).

J. Mejfa and B.S. Mendoza, Surf. Science 487/1-3, 180-190 (2001).

N.W. Ashcroft and N.D. Mermin, Solid State Physics, Saunders College,
Philadelphia, 1976.



