
 

 

Answer on Question #49847, Physics, Atomic Physics 

Task:  

sir... why should we take shell K L M N letters in Niels bohr's experiment not A B C D s  

 

Answer:  

The K, L, M-shell labels were not proposed by Bohr as part of his original 1913 quantum model of the atom 

but were rather the result of experimental studies of the phenomenon of X-ray fluorescence made by the 

British physicist, Charles Glover Barkla, in the period 1906-1911. Barkla characterized the secondary 

radiations produced when samples of the elements were exposed to an X-ray beam in terms of both their 

homogeneity and penetrating ability (measured in terms of the number of sheets of aluminum metal 

required to absorb them). He found that these secondary X-rays fell into two classes, which he labeled K and 

L, based on the observation that the K radiation was more penetrating than the L radiation. He also observed 

that the production of K versus L radiation correlated with the atomic eights of the elements, with the 

elements Ca through Rh producing only K radiation, W through Bi producing only L radiation, and Ag through 

Ce producing a mixture of both. In 1913 these latter observations were refined by the British physicist, Henry 

Moseley (1887-1915), in his classic study of the relationship between the frequency of the secondary X-rays 

and the atomic numbers of the elements. Rationalization of the Barkla-Moseley X-ray fluorescence results in 

terms of the Bohr model is usually credited to a 1914 paper by the German physicist, Walther Kossel (1888-

1956), who argued that the K radiation was due to an excited electron falling back into a vacancy in the first 

shell of an atom, and the L radiation to an excited electron falling back into a vacancy in the second shell . As 

a consequence, the labels K and L became attached to the first and second shells of the Bohr atom, especially 

in the literature dealing with spectroscopy. Already in his 1911 paper, Barkla had speculated on the possible 

existence of even softer secondary X-rays beginning round Au and Pt and corresponding to possible M and N 

series, and these labels were soon attached to the third and fourth shells of the Bohr atom as well. 

Interestingly, Bohr himself seldom made use of these spectroscopic shell labels in his own writings, preferring 

instead to use numerical quantum numbers . 

So why did Barkla label his secondary X-ray series K and L?The letters K and L are, however, preferable, as it 

is highly probable that series of radiations both more absorbable and more penetrating exist. In other words, 

though Barkla assigned arbitrary letters to his X-ray series, he started in the middle of the alphabet, rather 

than at the beginning, in order to allow for future expansion of his results in either direction. 
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