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The spectral sensitivity of the pupillomotor system has been examined in many studies. In 
recent years it has been suggested that different components of the pupillary light response 
depend on different mechanisms and the possibility arises that these mechanisms may 
have different spectral sensitivities. We used a signal cancellation technique to examine the 
spectral sensitivity of the transient component of the response.  

A maxwellian-view optical system was used to present an adapting background field, a test 
stimulus and a reference stimulus. The short-wavelength background was used to limit rod 
intrusion. The test and reference stimuli were modulated sinusoidally in counter-phase at 
2.35 Hz. The wavelength of the reference stimulus was 550nm throughout the experiment. 
The pupillary responses were recorded for eight test stimulus intensities at each test 
wavelength. There will be a response null and phase reversal when the potencies of the 
two stimuli are the same. The action spectrum can be calculated from the radiance of the 
test stimulus required at each wavelength to produce a response null. Psychophysical low-
frequency heterochromatic flicker photometry settings were also made on the same 
apparatus to provide a comparison with the pupillary responses. Three colour normals and 
four dichromats, two protanopes and two deuteranopes, were tested.  

It was found that there are significant differences between the psychophysical and pupillary 
action spectra for colour normals, but not for the dichromats. In colour normals the 
sensitivity is lower for the pupil at wavelengths above 580nm. There are no statistical 
differences between the pupillary action spectra of the colour normals and of the 
protanopes, although for the psychophysical responses the expected differences remain. 
The pupillary action spectrum for colour normals is well modelled not by the photopic 
luminosity function but by the Stockman, MacLeod and Johnson m-cone template. The 
possibility that the m-cones alone can mediate the transient component of the pupillary light 
response must therefore be considered, so too must the implications of this for the labelling 
of M and L cones in the retina. 
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