
(9) has confirmed these results and has shown in response to the ever-increasing list of responses that 
detail that the action spectrum for  controlling the appear to be controlled through some primary photo- 
expansion of etiolated leaves on intact bean plants reaction. However, one can only conjecture about the 
is identical t o  that  for  the other afore-mentioned nature of the reactions that follow this primary light 
morphological responses. 	 reaction and that eventually lead to the manifestation 

These results, then, add another morphological of the various responses. 
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lose [Science 120, 1033 (1954) 1. Through Chemical 
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of related work by Kooiman et al. in a journal not 
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Spectral Absorption of Turbid 
Systems Using Diffuse Light 

F o r  a long time, absorption spectroscopy has found 
successful and even spectacular application to the 
measurement of the chemical composition and reaction 
kinetics of living cells. The effects of the turbidity of 
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conclusions, have been widely realized in these re-
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searches, and artifices have usually been introduced in 
order to reduce turbidity, or to include much of the 
scattered light in the transmitted beam, or to insure 
that important changes of turbidity do not occur dur- 
ing the course of the reaction under investigation. 
Nevertheless, a method of general applicability has 
not emerged. I n  this paper we refer to preliminary 
experiments which suggest that such a general solu- 
tion to the problem might be possible. 

I t  is convenient to introduce the subject by refer- 
ring to recent experiments by Bnrk ( 2 )  and Warburg 
and Krippahl (2),although our work was done with- 
out knowledge of theirs. I n  their experiments the ves- 
sel containing a turbid colored cell suspension was 
surrounded by a large spherical diffuse reflector. A 
measurement of the amount of light not absorbed by 
the cells when exposed to a n  incident monochromatic 
beam was obtained by measuring the light intensity a t  
some point on the periphery of the globe, taking ad- 
vantage of the fact ( 3 ) that the intensity a t  the wall 
of a diffuxing sphere containing a source of radiation 
(the cell suspension in this case) is the same a t  all 
points even when the source does not emit equally in 
all directions. 

I n  the other experiments (1, 2) the turbid absorber 
occupied only a very small fraction of the volume of 
the diffusing globe, so that the effect of double or mnl- 
tiple passage of diffusely reflected radiation through 
the absorber resulted in  only a small correction term. 
I n  our own work the absorbers filled the globe, so that 
the process of diffuse reflection which gives the globe 
its essential ('integrating" character f o r  scattered radi- 
ation also has the effect of exaggerating the absorb- 
ing properties of the contents in  a manner that may 
be expressed by comparing a globe of diameter d to 
a conventional absorption cell of thickness nd, where 
n is often much greater than unity. 

The absorbing sphere with diffusely reflecting walls 
(('diffuse light absorption vessel," DLAV) was real- 


