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rod 1s always activated. Further, 1f the rod is actlivated, 1t 1s still not
certaln that this information 1s successfully transmitted to the place where
the threshold decision is made, It therefore seems desirable to accept as
teffectively absorbed” only the minimum number of quanta required to account
for the performance actually achleved by the eye. F 1s then the overall
quantum efficiency; that ls, the smallest fractlon of the quanta sent into
the eye walch would enable 1t to perform the task which 1t does perform.
This quantity will, of course, always be smaller than the fraction of quanta
actually absorbed, but 1t might approximate to 1t 1n the case of a task to
which the eye is well adapted. One might hope to subdivide the overall
quantum efficiency into the efficlencles of the various steps - absorption,
excitation of receptors, transmission to the central nervous system, etcC., -
but this 1s clearly not possible until information becomes avallable about
the stages intermedlate between the light entering the eye and the subject
glving his responses.

The overall quantum efficiencles shown in Table I were calculated from
Stiles' results In the followlng way. Equation (2) was used rather than (4)
because it was thought better not to make any allowance for the dark light
in the first place; & was assumed to have a value of 3.3, which corresponds
to a degree of reliability which allows the subject to give 1/1000 positive
responses to zero stimuli; a and t were the area and duration of the test
stimull (0.79 degreesz and 0.2 sec); and the values of A I and I were taken
from the t.v.1l. curves at the point where F' 1s greatest, which 1s the polnt
where the curve (plotted on double logarithmic coordinates) touches a line of
slope #.

The overall quantum efficlencles are low compared with that of rods (e.g.
0.07 derived from Hecht et al's flgures (ref. 13), and 0.05 from Rose (ref.1u4))
allowance for the dark 1light would increase the figures by a factor of less
than 2, and they might be further increased by the use of more favourable
areas and durations of stimulus. The fact which emerges qulte clearly is that
the blue mechanisms have very low quantum efficiencles compared with the red
and green mechanisms.

GENERAL CONCLUSION

THE photocell with dark current provides a falirly satisfactory physlcal model
which mimics the principle features of the performance of the eye in
detecting incremental stimull. It 1s suggested that each of the mechanisms
separated by Stiles has a characteristic dark light, analogous to the dark
current of a photocell, and a characteristic quantum efflclency, in addition
to 1ts characteristic spectral sensitivity curve., These would account for
the shape and position of the t.v.1l, curves under same conditions, but a
feature of the perfommance of the eye which is not mimicked by the model 1s
the decrease in quantum efficlency that occurs when the test stimulus 1s
made larger and longer, and when the background 1s made brighter. This
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feature leads to the appearance of Weber's Law when long duration, large
area, test stimull are used, and causes reduced temporal and spatlal
summation at higher background intensities.
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