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A systematic understanding of the effects of high-intensity flash sources on the human eye is strongly needed, not only for
proper use of the sources, but for human eye health. In this study, the exposure-limit distance (ELD), indicating the minimal
safe distance in case of seeing by chance a high-intensity flash, is proposed. The optical procedures to determine the ELD of
a high-intensity flash are clarified, and the dependence of ELD on its parameters such as luminous intensity, duration, and radius
of a flash are thoroughly investigated. From this investigation it is obvious that, while being weakly dependent on duration, the
ELD is nearly proportional to the luminous intensity and the radius of a flash. The proposed ELD as an intuitive safety-indicating
parameter is more useful and intuitive than the other characteristic parameters of a high-intensity flash. The ELD is expected to
be an essential parameter as a safety indicator, to characterize the performance of a high-intensity flash and to promote the safety
of the human eye.
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Fig. 1. Light spectrum and the name of each region from UV to IR
overlapped with Blackbody radiance curves of various temperatures.
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Conversion to Radiometry
* Radiant intensity, I (W/sr)
» Radiance, L. (W/m23sr)

« Duration, t; (s)

¢ Flash dia, d; (s)

Hazard functions
RQ\), B(Y)

Flash characteristics

« Intensity, I, (cd)
+ Duration, t, (s)
 Flash dia, d, (s)

» Luminance, L, (cd/m?)

Blackbody
approx.

Determination pf

« From IEf, pEt can be

Effective Radiance

* Retinal thermal radiance :Ly

uniquely determined

* blue-light effective
radiance :Lp

Fig. 2. The procedure to find the exposure limit distance of a high
intensity flash source.
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Fig. 3. The luminous intensity obtained from a flash (blackbody)
source with radius of 5 m, as a function of the blackbody temperature.
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Fig. 5. The exposure limit distance of high intensity flashes with
flash time of 1, 10, 100 ms as a function of luminous intensity.
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Fig. 6. The exposure limit distance of high intensity flashes with
flash luminous intensity of 1, 10, 100, 1000 Mcd as a function of
flash radius.
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