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	IN a previous paper[2] the writer has shown that an explanation of some of the laws of line spectra may be obtained by applying Planck’s theory of black radiation to Rutherford’s theory of the structure of atoms. In the present paper these considerations will be further developed, and it will be shown that it seems possible on the theory to account for some of the characteristic features of the recent discovery by Stark[3] of the effect of an electric field on spectral lines, as well as of the effect of a magnetic field first discovered by Zeeman. It will also be shown that the theory seems to offer an explanation of the appearance of ordinary double spectral lines[4].

	 

	 

	 

	

§ 1. The Emission of a Line Spectrum.


	The theory put forward by the writer to explain the emission of a line-spectrum may be summarized as follows:—

	The principal assumption of Planck’s theory is that the energy of a system of vibrating electrified particles cannot be transferred into radiation, and vice versa, in the continuous way assumed in the ordinary electrodynamics, but only in finite quanta of the amount [image: 686679653437763489_29.png], where [image: 686679653437763489_30.png] is a universal constant and [image: 686679653437763489_31.png] the frequency of the radiation[5]. Applying this assumption to the emission of a line-spectrum, and assuming that a certain spectral line of frequency [image: 686679653437763489_31.png] corresponds to a radiation emitted during the transition of an elementary system from a state in which its energy is [image: 686679653437763489_32.png] to one in which it is [image: 686679653437763489_33.png], we have 

	[image: 686679653437763489_1.png]

	According to Balmer, Rydberg, and Ritz the frequency of the lines in the line-spectrum of an element can be expressed by the formula 

	[image: 686679653437763489_2.png]

	 where [image: 686679653437763489_34.png] and [image: 686679653437763489_35.png] are whole numbers and [image: 686679653437763489_36.png], [image: 686679653437763489_37.png], ... a series of functions of [image: 686679653437763489_38.png], which can be expressed by 

	[image: 686679653437763489_3.png]

	 where [image: 686679653437763489_39.png] is a universal constant and [image: 686679653437763489_40.png] a function which for large values of [image: 686679653437763489_38.png] approaches the value unity. The complete spectrum is obtained by combining the numbers [image: 686679653437763489_34.png] and [image: 686679653437763489_35.png] as well as the functions [image: 686679653437763489_36.png], [image: 686679653437763489_37.png] ..., in every possible way.

	On the above view this can be interpreted by assuming:

	(1) That every line in the spectrum corresponds to a radiation emitted by a certain elementary system during its passage between two states in which the energy, omitting an arbitrary constant, is given by [image: 686679653437763489_41.png] and [image: 686679653437763489_42.png] respectively; (2) That the system can pass between any two such states during emission of a homogeneous radiation.

	 

	The states in question will be denoted as “stationary states.”

	The spectrum of hydrogen observed in ordinary vacuum-tubes[6] is represented by (2) and (3) by putting 

	[image: 686679653437763489_4.png]

	Accordingly we shall assume that this spectrum is emitted by a system possessing a series of stationary states in which, corresponding to the [image: 686679653437763489_38.png]th state, the energy, omitting the arbitrary constant, is given by 

	[image: 686679653437763489_5.png]

	According to Rutherford’s theory, the atom of an element consists of a central positive nucleus surrounded by electrons rotating in closed orbits. Concordant evidence, obtained in very different ways, indicates that the number of electrons in the neutral atom is equal to the number of the corresponding element in the periodic table[6].

	On this theory the structure of the neutral hydrogen atom is of extreme simplicity; it consists of an electron rotating round a positive nucleus of opposite charge. In such a system we get on the ordinary mechanics the following equations for the frequency of revolution [image: 686679653437763489_43.png] and the major axis [image: 686679653437763489_44.png] of the relative orbit of the particles 

	[image: 686679653437763489_6.png]

	 where [image: 686679653437763489_45.png] and [image: 686679653437763489_46.png] are the charges, [image: 686679653437763489_47.png] and [image: 686679653437763489_48.png] the masses of the nucleus and the electron respectively, and where [image: 686679653437763489_49.png] is the amount of energy to be transferred to the system in order to remove the electron to an infinite distance from the nucleus. It may be noticed that the expressions are independent of the degree of eccentricity of the orbits.
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