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i} 1 - Bnergy levels and dcgencrncics in u cubical
poletitlal box (£, = n2h2/2ma?),

Energy Combinations of ny, n,, n, P_L\&emmw
IE, (1,1, 1) 1
6E, (2,1, 1)(1,2, 1)(1, 1, 2) 3

9E, (2,2, 1)(2,1,2)(1,2,2) 3

1I-E!. L] s s 1’ 1 3) 3 ]

12E, (2,2,2) 1 /

14E, (1,2,3)(3,2,1)(23, 1)

(1,3,2)(2,1,3)(3,1,2)

Il instead of a one-dimensional potential box, we have a three-dimensional box
or cavity of side a, it can be easily verified that the wave function has the form

2\ nimx | mymy . namz
Y(x, y,z) = (—) sin—L=" 5jn 127 i, M (37.12)
a a a a

V74
where n,, n, and n; are positive integers. Note that Y(x, y, z) is zero for x, y, z

equal to zero or g, since the particle must be confined to the region inside the box.
The energy of the stationary state is now given by

252

E=Z" (02 4 n2 4 n2) (37.13)

2ma?

@is the gcnera]ization@Eguaﬁm.ﬂ.& The possible énergy values are

obtained by giving n,, n, and ns-the values 1, 2, 3,.... They are given in Table 37.1
and are represented in F i_gp_r_e_;3.__2.-4’2-"11}1._@__ZEIQ.QQLntg_IEergy for the three-dimensional

box is E, = 3n2b22ma%. -7 T
| energy va quation 37.13 142,

can be obtained with different combina-

tions of n,, n,, n,, as shown in Table 37.1. 128,

For each combination of n,, n,, n, there 1A

.are different wave functions

NMhen differen -'gl‘ﬂﬂﬂ‘rmm

-associated with the same energy it is said
that there is a degeneracy. Thig is an 6l
important quantum feature tha normag

iS—associated with some symmetry :
- the physical system, In this exampleitisa 31,
consequence mtﬁp‘()ﬁfﬁl
@mand tl}fggjgmf;\;[ca rotate ‘
the box throiighian angle o le_ﬁ_bp_ug M
any coordinate axis_and_jt remains the Figure 37.4 Energy
same. Thisis ot the case'if the box has levels for a cubical
dimi"ai'rﬁéﬁgiﬁﬁ?a:b,' c. x. S " potential box.
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(Questions) g‘ -

a) What are degenerate states? main%y a single sentence in English.

b) 2% 37.49 A 99 14B, ol¥A] &9 2oz A EAse 299 oz e} degeneracyE 7
o, —
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