Useful formulas:
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Ma+1)=al(a); T(1)=1, I'(l)=x

sinasin § = £ [cos(a — ) — cos(a + B)]; cosacos = 3 [cos(a — 3) + cos(a + 3)]
cosasin§ = 3 [sin(a + 3) — sin(a — §)]

Spherical coordinates : x = rsinfcosy; y =rsinflsiny; 2z =rcosf

V2—1 0 (20 —|——1 9 s1nt9a —i——l >
T r20r 87“ r2sin 6 00 00 r2 sin? 6 Op?

Flux density: T' = 52 (¢* Vi) — V™)

Potential well: V(|z| < L) =0; V(|z| > L) = oo: E, = (hnm)?/8mL?
uS? (z) = cos(mna/2L)/VL (odd n); vl (z) = sin(mnz/2L)/VL (even n)

Harmonic oscillator:
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Hydrogen atom: s (r) = Ryue(r)Yem (0, @)
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Yoo (0, V1/4m, Yio(0,9) = \/3/4m cos @, Yi11(0,0) = F+/3/87 sin eF¥

) =
Yoo (0, ) = \/5/167 (3cos? 0 — 1),  Ya11(0,¢) = F4/15/87 sinf cos O e*#,

Yo10(0,¢) = 4/15/327 sin Qeﬂw

Energy and wave function in perturbation theory: H = Hy + gV
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Born approximation for the scattering amplitude in a potential V' (r):
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ho=1.05457 - 107" Js = 6.58212 - 107 eVs, Fhc =197 MeV fm, mc® = 0.511 MeV

m=0911-10"kg, e=1.6-10"C, ¢ =885-1072C?/N/m”.
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