SUMMARY OF MATHEMATICS OF HYDROGEN ATOM SOLUTIONS

CHEMISTRY 163A
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Im| =0, 1, 2, 3for singlevaluedness at f , andf, + 2p: F(f) = F(f o +2p)

|[m| = number of nodes as you go around azimuth (for real solutions).
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Must terminate polynomial in (cos )X at k = k¢for Q(q) to befiniteat g = 0, p.
haveadl g, k = even, or a, k = odd must be zero.

From recursion and termination k¢= ¢ - |ml

Sincek¢is zero or positiveinteger ¢ must be integer with /7 3 |
Thusfor given /, m =0, £1, +2 ... £ ¢ (these mrefer to m in complex e

solutions, but the number of F solutionsfor agiven 7, [2¢ + 1], issame for real
and complex).

Since order of polynomial in (cos q)¥ is k¢=¢ - |ml, therewill be 7 - |l zeros
(nodes) in Qy (note, zeroes from sin’q = 0, for |m| 1 0, coincide with the xz

nodal plane of F :%psinlmfl).

Totd angular nodes (QandF)=Iml+/- [m =/.
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@ Must terminate seriesin r%at q¢for imR(r) ® Oasr® ¥.
(b) g¢= n- ¢ - 1for termination (from recursion relationship).

Hiva i P n3/+1
© qezero or positive integer P n ispositive integer 1, 2, 3,...
(d) Thus n 3 7+ 1for givenn

and ¢ can havethenvauesO, 1,2, ...n-1.

(e Since the order of the polynomial in r9is q¢there will be q¢=n- /-1 zeroes
(radia nodes).

H Total nodes (radial + angular) =n- /- 1+/=n- 1.



