
8ephnted horn "The Proceedings .sf .the ~ndian Academy of Scieltce~-.. - .  
Vol. L11, No. 5, See. A, 1960. 

THE LUMINESCENCE SPECTRA OF DIAMOND 

BY A. JAYARAMAN, F.A.Sc. 
(Memoir No. 124 from the Raman Research Znrtitute, Bangalore-6) 

Received October 24, 1960 

THE luminescence of diamond has been the subject of numerous investigations 
in the past and these have principally dealt with two types of emission spectra 
commonly met with, one lying in the blue and the other in the yellow-green 
regions of the spectrum. P. G. N. Nayarl made a detailed study of the 
former while the latter was first extensively studied by Miss Anna ManL2 
The latter author investigated both the emission and absorption spectra 
of several fluorescent diamonds at room temperature and at 80" K. The 
principal features in the spectra of the blue luminescent diamonds are that at 
SO0 K., a line at A4152 A.U. appears in emission as well as in absorption, 
accompanied by a set of bands arising out of the combination of the elec- 
tronic frequency with the lattice vibrational modes of the crystal. These 
bands appear in emission on the longer wavelength side, while in absorption 
they lie on the shorter side. In the case of diamonds exhibiting a greenish- 
yellow luminescence, a sharp line at A 5034 A.U. appears, accompanied by 
vibrational bands. Apart from these, Miss Mani reported the occurrence 
of numerous sharp electronic lines in the fluorescence spectrum of diamonds. 
Recently, Dyer and Mathews3 have studied fluorescence spectra of several 
diamonds at liquid-air temperature, and report in addition to the above- 
mentioned two emissions, an electronic line at A 6100 A.U. and a band sys- 
tem associated with it. They have also investigated luminescence spectra 
of irradiated and heat-treated diamonds. Gomon4 reports studies on 
diamonds of Russian origin. 

Several years ago, a set of uncut diamonds of South African origin were 
acquired by Professor Sir C. V. Raman and added to his impressive collec- 
tion of nearly five hundred diamonds. Some of these newly acquired 
diamonds exhibited unusual types of fluorescence when exposed to near ultra- 
violet radiation. The spectra of these were recorded at room temperature, 
as far back as 1951 by the present writer and was reproduced in an article by 
Sir C. V. Raman in Current S c i e n ~ e . ~  These, however, did not reveal any 
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