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1 FUNDAMENTAL CONSTANTS

h= 1.054572 x 10**Js  (09)

me = 9.109382 x 10"*' kg  (03)

e= 1.602176 x 107 C (23)

c= 2.997924 x 10° m/s (28)

pp = 9.274009 x 107** /T (08)

Na= 6.022142 x 10°* g/mol  (24)

co=  8.8541 x 10" "*F/m (32)

a = 529177 x 107" m __h

amec

1 e?

o = _— = —
137 o Amh
Note : You may use the built-in list of constants in your calculator. Press

SHIFT, then 7. Enter the number of the constant, as listed here.

2 MATHEMATICAL RELATIONS

The gamma function:
oo
I'(z) :/ t*leTtdt
0

Gaussian Integral :

Useful trigonometric identity

1
sin ¢ = 5 (1 — cos2x)

Taylor expansion:

d
f(z) =~ f(0) + ];(;) le=o T+ ...
Fourier transform
3 — ; —ikx
f(k) = \/ﬁ/dxf(x)e

3 COMMUTATORS

[4,[B,C)] + [B,[C, Al + [C,[A, B]] = 0
[A, BC| = [A, B]C + B[A, C]
eABe™4 = B+ [A,B] + %[A, [A,B]]+... Hadamard Lemma

4 QUANTUM HARMONIC OSCILLATOR

Jacobi Identity
Product rule

Operators:

Eigenfunctions:

5 SPHERICAL HARMONICS
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6 RADIAL FUNCTIONS
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7 ANGULAR MOMENTUM AND SPIN

For (any) angular momentum operator :.J+ = J, +i.Jy, and their eigenval-
ues are:

h/i(G+1) —m(m+1)[jm+ 1)
MG+ 1) —mim —1)im—1).

The Pauli spin matrices:

01
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o1 =0 <1 0) (1)
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The Clifford Algebra relation:
{o1,01} =2I

The spinor wavefunctions:

Yoy = @ , Yoo = (f) . (4)

Spin-orbit coupling term:

Total effect :
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