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The  steady-state VEP response to pattern-reversal stimulation has characteristics which  seem  at conflict with psychophysically obtained response properties. Both amplitude and temporal  phase are  highly  variable  between  subjects  and,  moreover,  amplitude  often  shows  a  notch,  being paradoxically attenuated at medium spatial frequencies. On-off modulation at high rates  (around 16  Hz) is very similar across subjects with amplitude similar to the contrast  sensitivity  function and  phase  largely independent of spatial frequency. Using factor analysis,  we  have  previously shown  that  pattern-reversal   elicits  more complex responses than  does  on-off.  In  the  present study we investigated  differences in temporal phase response between these kinds of modulation  using   Diamond's  (1977, Electroencephal. Clin. Neurophysiol. 42,  125-127)  "derived"  latency and Regan's (1972, Evoked Potentials, Chapman & Hall, London) "apparent" latency  technique.  The two spatial frequencies were chosen to be either side of the medium spatial frequency  notch.   Temporal  phase  to  on-off stimulation shows a linear relationship  with modulation  rate  over  a one-octave  range of rates (10Hz to 20Hz).  Its slope is largely independent of  spatial  frequency.  Pattern-reversal stimulation leads to a non-linear relationship of temporal phase with  modulation  rate;   at  least two regions of different phase-vs-frequency slopes  can  be   distinguished.   These slopes  also depend on spatial  frequency.  The  derivation  of latency is thus  straightforward  for  on-off   modulation.   Furthermore,   the notion of a simple,  pure-delay  system   underlying   the  on-off  response  is  supported.  The  more  complex  phase/temporal  frequency  function    from pattern-reversal  can  be  interpreted  as either two systems  interacting or as  the  presence  of  an additional filter stage in  the  pathway.
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