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Table 6.2 Common Observables and
Associated Operators

Observable Symbol Associated Operator
Position X x
A9
Momentum p ——
i1 dx
Potential energy U U(x)
72 92
Kineti y K - —
netic energy am 92
72 92
Hamiltoniz H - — + Ul
amiltonian om o2 (%)
3 )
Total energy Ee zﬁj
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Table 8.1 Quantum Numbers and Degeneracies
of the Energy Levels for a Particle
Confined to a Cubic Box*

Wale

Vvale g_u\vn(;\'(on « cél"e& k@cngm_’f'a

ny ng ng n? Degeneracy
1 1 1 3 None
1 1 2 6
1 2 1 6 Threefold
2 1 1 6
1 2 2 9
2 1 2 9 Threefold
2 2 1 9
1 1 3 11
1 3 1 11 Threefold
3 1 1 11
2 2 2 12 None

*Note: n? = n}" + nff + n%
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Eo91 = Eg19 = Ejg9 = “oml2

Swsle n* Degenerac
( Y g y
4k, L 12 None
11 5.
SEy—— 11 3
3E, 9 3
9E, 6 3
Ey—___ 3 None

Figure 8.3 An energy-level di-
agram for a particle confined to
a cubic box. The ground-state
energy is Ey= 3m2h%/2ml2,
and n? = nf + né + T’L?Z, Note
that most of the levels are de-
generate.
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Table 8.3 The Spherical Harmonics Y{"(0, ¢)
vp = 21,
N
Pg = 1 Y? *;\/grose
0 _
Pi =2 cos 0 ¥y ::;\{%«sme»m
Py =sin 0 5
(1) 9 ¥ :;\/%wzco.#e— 1)
Ps = 4(3 cos” 6 — 1) .
1 . Y;l :IL ‘]f')*sinﬂ-cosﬂvl"”
P35 = 4 sin 0 cos 0 i
/X2 _ A5 o i
P3 = sin2 1yt =i\ sine -
PY = 24(5 cos® 6 — 3 cos 0) v =YL 5 cost0 — 3cost)
1 _ . 2
P3 = 6sin 6(b cos* 6§ — 1) v = m 2 ing- (eosts - 1)
P§=65in20cost9 N .
Y3© =4 o -sin® - cos §- ¢~ %
P3 =sin® 0 .
Yy® =Ty R
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Table 8.5 Spectroscopic Notation for
Atomic Shells and Subhells

Shell Symbol € Shell Symbol
1 K 0 5
9 L 1 p
3 M 2 d
4 N 3 /
o 4 g
6 P h
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Table 8.4 The Radial Wavefunctions R, ¢(r) of

Hydrogen-like Atoms forn = 1, 2, and 3

n ¢ Rye(r)
AL
1 0 (—) 2¢ /%
0
3/2
2 0 < z ) (2 — ﬁ) —7r/2ay
2ay ag
3/2
92 1 < Z )/ Zr —7r/2ay
2(10 \/gflo
N 3/2 . 7
3 0 ( l) 211 — 27r l( T> —7r/3a
3(1() 3(1() 27 a
3/2
5 g ( z )/ ﬁﬁ(l_ Zr) /5
3(10 3 a 6a0
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