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N=1 Hydrogen.

In Part [. we have considered the binding of an electron by a positive
nucleus of charge e, and have shown that it is possible to account for the
Balmer spectrum of hydrogen on the assumption of the existence of a series
of stationary states in which the angular momentum of the electron round
the nucleus is equal to entire multiplies of the value h/27, where h is Planck’s
constant. The formula found for the frequencies of the spectrum was

Ja— KRR ,,_M.(L_L)
SIS B4 AL g oNd = N : 2/
EWREMNESED— W |\
where 7 and 15 are entire numbers. Introducing the values for e, m, and
h used on p. 479, we get for the factor before the bracket 3.1 -10'%; B the
value observed for the constant in the Balmer spectrum is 3.290 - 10'5,
For the permanent state of a neutral hydrogen atom we get from the
formula (1) and (2) in § 2, putting F' =1,

B2 amletm
1(1) : = =055-10"%, w=—?>"" =6.2-10,
(1) = tme'm “ h3
277264?7’1 —11
W = hz - 2.0 . 10 .

These values are of the order of magnitude to be expected. For W/e we
get 0.043, which corresponds to 13 volts; the value for the ionizing potential
of a hydrogen atom, calculated by Sir J.J. Thomson from experiments on
positive rays, is 11 volt.Z No other definite data, however are available for
hydrogen atoms. For sake of brevity, we shall in the following denote the
values for a,w and W corresponding to the configuration 1(1) by ag,wp, and
Wo.
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Fig, 1. Schematic diagram showing disposition of primary beam, nickel crystal, and
collector. Crystal shown revolved to bring one principal azimuth after another into

plane of observation.

S

Fig. 2. Polar diagram showing intensity of elastic scattering in A-azimuth (Fig. 1)
as function of latitude angle, for series of primary-beam voltages.
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