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THE functioning of the well-known Christiansen optical filters for obtain- 
ing an approximately monochromatic beam of light depends on the behaviour 
of an optically isotropic solid, e.g., glass, when powdered and immersed in 
a flat-sided cell containing a liquid mixture of suitably adjusted refractive 
index. The principles of geometrical optics indicate that since the contents 
of the cell are optically heterogeneous, a pencil of white light entering the 
cell would suffer reflections and refractions at the boundaries between the 
solid and the liquid and would therefore fail to emerge in its original direction, 
An exception however arises when the refractive indices of the solid and the 
liquid in which it is immersed are identical for a particular wave-length in 
the spectrum. A beam of light having such wave-length would accordingly 
traverse the cell and emerge from it without any disturbance. Beams of 
other wave-lengths for which the refractive indices are unequal would be 
turned aside as already stated. It follows that the cell would function as a 
monochromatizer for the light transmitted through it. 

The foregoing account of the principles on which a Christiansen filter 
works is based on the ideas of geometrical optics. That such an account 
is inadequate is shown by an observation made by Christiansen himself and 
described in his original paper (1884). He noticed that the regularly trans- 
mitted light when examined spectroscopically has a finite observable spectral 
width and that such width is notably influenced by the size of the particles 
of the solid powder. As the particle size is diminished, the band of trans- 
mission in the spectrum widens out, till finally with the smallest particles of 
all obtained by prolonged grinding and elutriation, practically the whole 
of the spectrum appears in the regularly transmitted light. Other factors 
besides the particle size also influence the observed behaviour of a Christian- 
sen cell. Rayleigh (1899) noticed that the spectral width of the light trans- 
mitted by powdered glass immersed in a mixture of carbon disulphide and 
benzene increased fourfold when the thickness of the cell is diminished from 
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