
The Two-Wave length  Method of  Microspectrophotometry 

II. A Set of Tables to Facilitate the Calculations*~ 

BY M O R T I M E R  L. M E N D E L S O H N ,  M.D.§ 

(From the Department of Radiotherapeutics, University of Cambridge, England) 

(Received for publication, October 29, 1957) 

ABSTRACT 

The calculations required for two-wavelength measurements are time con- 
suming and laborious. In order to circumvent this limitation of the method, a set 
of tables which combined four operations into one has been designed and is re- 
produced within. The tables are based on Patau's formulae. The two transmission 
readings obtained according to the photometric method provide the coordinates 
which lead directly to a value for the relative absorbance. The product of this 
absorbance and the area of the photometric field gives the relative amount of 
chromophore in the field. The range of transmission values covered in the table 
corresponds to the effective range of the two-wavelength method. 

In  spite of the fact that  Patau (1) greatly sim- 
plified the calculations for the two-wavelength 
method, they are still very laborious, and take at  
least as long as the measurements. Because the 
operations involved are a mixture of division, sub- 
traction, multiplication, and reference to a table, 
they are not  prone to further simplification. After 
casting about for a suitable method, it was de- 
cided to construct a set of tables which would 
combine as many of the operations as possible. I t  
was realized that  the tables would be cumbersome 
and would take considerable time to prepare; how- 
ever, they have long since repaid the effort put  in 
to them, and they can now be offered to others 
using the two-wavelength method. 

Patau 's  formulation of the two-wavelength 
method can be stated in the following equations: 
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B is the area of the photometric field, mt is the 
total amount of chromophore, T is the transmis- 
sion, and k is the absorptivity. Patau has supplied 
a table giving C in terms of Q. The subscripts a 
and b refer to two wavelengths such that  kb = 
2 ka. 

In practice, one determines two transmission 
values for a field of a specified area. Each of these 
transmissions is subtracted from one; then the 
ratio Q is determined. C is obtained from Q using 
Patau 's  table, and the relative amount  of chromo- 
phore is calculated from BLaC. The new tables 
have been based on Patau's  calculations and have 
been designed so that  LaC is obtained directly 
from the two transmissions. 

The tables were constructed by calculating the 
product LaC for every pair of two-digit transmis- 
sions likely to be met in practice. The intermediate 
values, corresponding to even-numbered three- 
digit transmissions, were estimated by interpola- 
tion; they are correct to within ±0.2 per cent. 
The arrangement of the tables, and the intervals 
between the numbers are such that  the additional 
interpolation necessary for the various combina- 
tions involving odd-numbered transmissions can 
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be made with ease. In Table VIII,  only two, in- 
stead of four, interpolated values are given for the 
vertical scale. 

To use the tables, first find the transmission 

value Tb on the vertical scale, and then the value 
T~ on the horizontal. The number in the body of 
the table corresponding to these coordinates is 
LaC X 103. Thus, Tb = 0.752, T~ = 0.826, LaC = 
0.259. The values for Tb cover a range from 0.320 
to 0.880, and those for Ta extend from 0.480 to 
0.930. Occasionally, values will be obtained which 
are outside the scope of the tables. This may be 
because of their magnitude, or because they have 
an unusual ratio to each other. Since the tables 
extend well beyond the effective range of the two- 

wavelength method, such values should be con- 
sidered with caution. 

If it is at all possible to do a series of measure- 
ments with a constant field-size, the relative 
amount of chromophore can then be LaC and no 
further calculations are necessary. Otherwise, LaC 
must be multiplied by the area of the field used 
for each measurement. 

SUMMARY 

A set of tables is provided which greatly facili- 
tate the calculations associated with the two- 
wavelength method of photometry. 
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