Nearly free electron approximation - simple cubic lattice
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I'T | BEi+v+4u | (1, 1,1,1,1,1)/\/(6) ¢o = cos Gz + cos Gy + cos Gz 1
It | Br4+v—2u | (-1,-1,-1,-1,2,2)/2v/3 | ¢3,2_2 = 2cos Gz — cos Gz — cos Gy , | 2
(1,1,—1,—1,0,0)/2 ¢ /3(z2—y2) = V3(cos Gz — cos Gy)
I, | Ei—v (1,—1,0,0,0,0)/v/2 b, = sin Gz 3
(0,0,1,-1,0,0)/v/2 ¢y = sin Gy
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even | basis function odd | basis function
7 |1,z +y* + 22 7 | zyz(z® — y°)(y° — 2°) (2% — z?)

Iy | (@ —y?) @ —2%) (2 —2?) || Ty |ayz
Iy | {22 -2 —9*,V3(e? — )} | T3 | zyz{22° —2? — %, V3(a? — )}
Ty | {sz8y,82} ry |{zvy,2}
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X-point B = (ﬁ”)
2m a
representation | Ug—r(0,0,1)/a(T) degeneracy

X (cos(Gz) + cos(Gy))e’c*/2 cos(Gz/2) 1
X5 (cos(Gz) — cos(Gy))e'C*/2 cos(Gz/2) 1
X {sin(Gx)e /2 5in(Gz/2), sin(Gy)e*®*/? sin(Gz/2)} 2
Xy (cos(Gz) + cos(Gy))e'®*/2 sin(Gz/2) 1
X, (cos(Gz) — cos(Gy))e’c*/? sin(Gz/2) 1
X {sin(Gz)e’G%/2 cos(Gz/2),sin(Gy)e'*/2 cos(Gz/2)} 2

even | base function || odd | base function

X7 |1 X | zyz(z? — y?)

X7 |aye - | X |2

X5 | 2% -2 X3 | Tyz

X | zy X, | z2(z? —y?)

Xy | {zz, 2y} X5 | {=,9}




