ths 15 the relation used by Schrodinger* for calculating certain integrals
involving Laguerre polynomials, - .
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Fig. 15, Radial probability distribution a R2(nl) for several of the lowest levels in
— hydrogen. (Abscissa is the radius in atomic units,)

In order to normalize the radial functions we need the result
° LD, 2+1, \19 — 2”’[(”’ + l) !]3 ‘
J.OP € P[Lﬂ-’-z (P)] dP (n—-l'—'l)! ? (17)

the generating function or from Eckart’s
* Soms6pmvexz, Ann. dor Phys. 80, 485 (1926).

which is rea,dily obtained from




nRaf(n+7)Ip° P Ly (o), P a

which is normalized In the sense F B3 (nl)dr=1. Several of these functiong
: 0

are given explicitly in Table 1%, The Probability of finding the electron in
dratrig B*nl)dr; this distribution function is plotteq in Fig. 1% for some of
the lowest states. _ '

Tanre 15, Normalized radigl eigenfunctions Jor Z=] %

- =8 ~$7(] — 1.
B(ls) = ~ e £(3p)= mﬁe (1 - 1) o
B(%) = .. :‘/iére"i’(l ~3) Bp)= = Vit gy 3y
2 i ' 4
= o= o] o " g gr
R(3s) SV - 1 gy B(3d) = Ve
: 1 :
B = —drei g g e B v (R
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R(2py= .~ o 3 4y = _ —1r
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: nganz_z(ul)]

nt

2 3739 +1 =311 1+1))]

3 53[357.-,2(1»8 ~1)-30n%(1+2)1 1) +3(+2)0+ 1) - 1)

4 ;—Z:[G%‘~35n2(212+2l—3j+51(l-_|‘-1)(31,2+3l-10)+12] .
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* In this table 7 I8 measured in atomic units, The general eigenfunctions fop any Z and

arbitrary lerigth unit a,rerobté,ined- by multiplying the functions of this table by'V‘Z_/a and
replacing r by Zr/a. ' _ ' o L

o overage values of r—5 g p—s may be found in Vax VLECER, Proe, Roy: Soc. A143,
679 ( 1934). L
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The quantities occurring in 745 are thus completely expressed in terms of
the integrals over the radial eigenfunetions.

The calculations may be exemplified by a detailed consideration of the
line strengths in the fine structure of H,, the ensemble of the n=3->n=2

6° INTENSITIES IN HYDROGEN

= e 2 :
TaBLE 85 Values of [ [ r B(n 1} R{n’'I-1) d-r:l in atomic unils for n'sEn.,
0

nl|n'i-1
np | ls | 2%%(n —1)2nb(n 4. 1)-2n—5
28 | 25 7(n? — 1){n — 2)25(n - 2)2n—s
3s | 2%3%m%n? — 1) - 3)*"8(Tnt ~ 27)(n 4 3)~2n—8
48| 2%3%7(n® — 1)(n - 4)2519(23n1 - 2880 + T68)2(n + 4)—2n—10
b8 | 2°3796°7(n? ~ 1)(n — 52"-1491n0 ~ 254504 + 20625n% - 46875)(n + 5)-tn-12
nd | %p | 2193-Lp8(n2 _ 1)( — 2)er(n 4 2207 o
3p | 2M3%0(n? — 1)(n? — 4)(n — 3)2n~8(n, 4+ Zy—2n—s
dp | 299B-15-1n8(52 1) (n? - 4)(m — 4)2039(Gn? — 8OY2(n 4 4)—2n~10
5p | 293-35%8(n® — 1)(nt — 4)(n - 5)2"12(6Tnt ~ 1650n2 + 9375)%(n - 5)~2n—12
of | 3d | 233%5Lall{n? — 1)n? — 4)(n — 8)2*—%(n + 3)—2n—9
dd | 23932 1nt(n _ Y)(n? — d)(n? - 9)(n — 4)2P—10(z 1. 4)—En—10
5d | 283721711 (n? — 1)(nk ~ 4)(n? — 9)(n — 5F"2(11nt — 175)X(n + 5)—2n—12
: i ‘ N .
TanrE 4% Falues of | ’ r B{n 1) R{n’ I-1) dr] in atomic unils,
. o _
2p 3p 4p 5p 6p Tp 8p
1s 1-66 - 0-267 0-093’ 0-044 0-024 0-015 0-010
2s 27-0 94 164 0-60 0-29 0-17 0-10
3s 09 162 299 51 19 09 05
45 015 60 540 726 119 57 21
s 0-052 09 21-2 1125 134 414 21-
63 0-025 0-33 2.9 2835
7s 0-014 - 0-16 14 : 5202
8s 0-009 0-09 08 9072
3 3d 4d 5d 6d 7d 8d
2p 2252 2.92 095 0-44 0-242 0149
3p | 1012 572 88 3-0 1-44 0-82
ap 17 432 1219 19-3 77 3-2
5p 0-23 91 1181:25 203 36 123
6p 0-08 13 .| 2592 :
Tp 0-03 05 4961-25 .
8p 0-02 02 8640
Y 5 of 7 8f
34 | 1046 11-0 32 14 08
4d | 2520 1978 26-9 . 86 39
5d 275 | 900 o
6d | 032 2187 ,
7d 008 4410
8 | 004 7920




