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Prolongation of a visual afterimage with
systematic alternation of room

illumination

BENJAMIN WALLACE
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The present study investigated the effect of changing room illumination on perceived after­
image duration. Subjects observed a light pulse and reported upon their perception of a resultant
afterimage. This afterimage was first produced and observed in the dark and was continually
viewed in this environment until it was reported to have disappeared. The room lights were
then turned on, and the subjects reported if the afterimage reappeared and, if it did, on its
persistence. Upon the afterimage's disappearance in the lighted environment, the room lights
were turned off and, again, subjects reported upon the afterimage. This systematic alternation
between dark and light room environment continued until subjects no longer reported perceiv­
ing an afterimage. It was found that such alternation prolonged afterimage duration, with four
illumination changes appearing to be the maximal number for producing the effect.

Visual afterimages are produced when a pulse of light
bleaches retinal photoreceptors (Alpern & Barr, 1961;
Brindley, 1959, 1962, 1963). Generally, these after ­
images endure for a very brief period of time, ranging
from a few seconds (Meudell & Pease, 1968; Wallace,
1979a, 1979b; Wallace& Smith , 1981) to severalminutes
(Hall & Wilsoncroft, 1964; McGuinness & Lewis, 1976;
Misiak & Lozito , 1951; Smith & Wallace, 1982). The
variance in afterimage duration is generally attributable
to the conditions of the inducing stimulus or to changes
in the background illumination against which an after­
image is projected.

Of the aforementioned experiments, many were
conducted with the express purpose of attempting to
discover methods for prolonging afterimage duration.
For example, Misiak and Lozito (1951) reported that
viewing an afterimage binocularly, as compared with
monocularly, increased its duration. Also, Smith and
Wallace (1982) found that if subjects could attach a
meaningful name to an afterimage shape (e.g., "triangle"
for an enclosed, three-sided figure), it was reported to
endure for a longer period of time.

From the many attempts to develop techniques and
methods for prolonging afterimage duration, one vari­
able that appears to have attracted considerable atten­
tion is the role of room illumination. As early as 1896,
Helmholtz (1896/1962) reported success in prolonging
afterimage duration by alternating the level of brightness
against which an afterimage was projected. This phenom­
enon was replicated in several subsequent experiments
by other researchers (Evans, 1928 ; Hall & Wilsoncroft,
1964 ;Williamson, 1945).

Reprint requests should be sent to the author, Department of
Psychology, Cleveland State University, Cleveland, Ohio 44115 .

Unfortunately, the alternation between viewing an
afterimage in differently illuminated environments has
not been carried out in a systematic fashion. For example,
Evans (1928) slowly flickered a light illuminating his
experimental environment, and this prolonged after­
image duration. However, he did not specify how many
times he flickered the light to produce afterimage
prolongation. The present study was undertaken with
the express purpose of systematically varying room
illumination phases to determine if such a procedure
might assist in prolonging afterimage duration. Also, if
this proved successful, the maximal number of room
illumination alternations that produced afterimage
prolongation would be specified.

METHOD

Subjects
Eight subjects from introductory psychology classes served

as part icipants. Each individual received extra course credit for
being in the experiment . Also, each subject had normal, 20/20
uncorrected visual acuity .

Apparatus
The experiment was conducted in a 3.1 x 6.4 m completely

lightproofed room . The stimulus to be observed was produced
by a pulse (approximately 1 msec in duration) from an elec­
tronic 2,000-beam cp/sec Vivitar (Model 273) flash unit. This
unit was mounted on an adjustable stand that could be raised
or lowered to permit the light source to be projected to the
subject's eyes from an eye-level position . The subject's head
was stabilized during the experiment by placing it in a Marietta
Instruments combination head-and-chin rest. Each subject was
presented a single pulse of light (6 min visual angle; approxi­
mately 28 fc).

Procedure
Each subject was individually led, blindfolded, to the experi­

mental room and was seated in a chair. The experimenter then
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turned the room lights of f and removed th e blindfold from the
subject. The subject was then instru cted to gaze in the straight­
ahead direction to observe a stimulus light. Th is position was
localized by fixating toward the voice of the experimenter. A
visual fixation po int was intentionally avoided so that such a
stimulus would not influence afterimage persistence or fo r­
mati on.

When the light source was visible, the subject was requested
to indicate when an afterimage was formed and when it dis­
appeared. As soon as disappearance was described , the experi ­
menter turned the lights on in the experimental room. The
subjec t was then requested to indicate What, if anything, was
visible. If the afte rimage reappeared (as it did for all subjects
employed here) , the subject was to so indicate . When this
reemergent afterimage disappeared, this was also to be reported.
The experimenter would then turn the room lights off and again
the subject was to report what, if anything, was visible. If th e
afterimage reappe ared , this was to be reported, as well as the
subsequent disappearance of such. This alternat ion betw een a
dark and a lighted environm ent continued until the subject no
longer reported reappearance of the afterim age. Each subject
only received one tr ial (one alternation series). Amount of time
spent by each subject in the lighted or dark environment was
solely dependent upon the subject's report of afte rimage dura­
tion within each environment . All subject responses were tape­
recorded for subsequent dat a analyses.

RESULTS AND DISCUSSION

The cumulative afterimage durations (in seconds)
over the various illumination phases are presented in
Table 1. As this table indicates, alternating between a
dark and lighted environment while observing an after ­
image appeared to prolong its duration. Employing this
procedure, the longest enduring afterimage for anyone
subject was 115.2 sec.

A possible reason why alternation of room illumina­
tion appears to prolong afterimage duration is because of
the probable photoreceptor recovery from bleaching by
light. That is, afterimage prolongation may be attribut­
able to photoreceptors in different parts of the retina
that are at different stages of recovery from prior illu­
mination. Thus', as some photoreceptors recover from
prior illumination bleaching by an intense pulse, other
photoreceptors become bleached but by a weaker light
source (room illumination). This continues until there is
complete recovery from bleaching by the intense light
pulse (the original inducing stimulus) . When this hap­
pens , the afterimage is reported to have disappeared.

It should also be noted that the perceived brightness
of the afterimage was reported by most subjects to
decrease from one room illumination phase to another.
It was reported as being brightest in the first room
illumination phase (dark) and weakest in the fourth
illumination phase (light) . Regardless of the perceived
brightness of the afterimage, however, it appears that it
can only be prolonged for a limited period of time with
the deployment of room illumination changes. The time ,
per se, varies from subject to subject , and the durations
repo rted here do not necessarily represent the maximal
afte rimage durations possible. For example , a more
intense inducing stimulus would probably produce a
longer endur ing afterimage (Helmholtz, 1896/1962).
However, regardless of the initial afterimage duration

Table 1
Cumulative Afterimage Durations (in Seconds) Over Various

Room llIuminat ion Phases

Illumina tion Phase (in Orde r)

Dark to Light to Dark to Light to
Subject Light Dark Light Dark

1 43.1 59 .2 87 .3 101.5*
2 27.3 40.2 84.8 99 .0*
3 32.4 36.9 79.4 104.0*
4 34.8 58.2 73.0 87.0
5 52.6 81.0 110.5 1I5 .2*
6 48.2 62.5 81.3 97 .8*
7 25.2 48.6 64.0 78.5*
8 26.2 53 .4 73 .4 81.5 *
Mean 36.2 55 .0 81.7 95.6
SD 10.5 13.9 13.8 12.4

*The aft erimage disappeared after th is phase. Subject 4 report ed
the afterimage as enduring for one additional phase with a cumu­
lative duration of 95.5 sec.

produced from a single room-illumination condition,
changes in that condition do appear to prolong after­
image durations .
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