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SPECTRAL COMPARISONS OF SUNLIGHT AND DIFFERENT LAMPS
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The following tables were compiled to characterize the spectra of available lamp types and

provide comparison to the spectra of sunlight.

Table 1 reports the spectral distributions for various lamp sources and compares them to those

measured for sunlight. All of the values are normalized to 100 lzmol m2s "_ of PAR (400-700

nm) in order to simplify calculations. To use this table, simply establish the level of PAR that

is desired, or measured, under various lamp sources and multiply by a multiple of 100. For

example, if 300 _zmol m-2s 1 of PAR are desired and you are using Cool-White fluorescent

lamps, multiply any spectral range listed for Cool-White lamps by 3. Thus, if you are

interested in the amount of ultraviolet light (350-400 nm) present in 300 _mol m-2s 4 of Cool-

White fluorescent light, simply multiply 1.11 by 3 which gives a total of 3.33 _zmol m2s -_ of

ultraviolet light. The amount of red light (600-700 nm) available under these conditions would

be 3 x 22.56 = 67.68 _zmol m-2s _, the amount of far-red light (700-750 nm) would be 1.40 x 3

= 4.2 _mol m2s -_, etc. Note that the wavelength ranges do not correspond exactly to the

defined regions for UV-B (280-320 nm), UV-A (320-400 nm) and Far-red (700-800 nm). This

was done arbitrarily to facilitate comparison of the active wavebands for different plant

responses. The percentages relate the relative number of photons in various sources to

sunlight. Thus, only Xenon has a solar spectral distribution in all of the visible wavelength

regions, but it has about twice the relative amount of short wave UV-B. It also has much more

infra-red radiation that does not appear in this table, which limits its usefulness. Other sources

should be chosen for the relative importance of different wavelength regions since they all

vary significantly from sunlight.

Table 2 provides the amount of energy in Wm -2 relative to the number of photons of PAR

(400-700 nm) for each light source. This calcuIation can be further simplified by simply

muItiplying the PAR value in _mol m2s 4 by 0.2 to obtain the energy content of this region

since none of the sources tested vary by more than 0.02 Wm 2. In addition, Table 2 allows an

accurate determination of the number of photons of PAR, even if a photometric instrument

(lux or foot-candle meter) is used to measure this value. Simply multiply the number of lux or

the number of foot-candles given in the table by the number of photons of PAR desired for

each lamp source and set the corresponding photometric value accordingly. Thus, if 300 _zmol

m-Es -I of Cool-White fluorescent light is desired multiply 79 lux or 7.3 foot-candles by 300 and

set the meter to read 23,700 lux or 2,190 foot candles. For Vita-Lite fluorescent the same

amount of PAR would be obtained by setting 18,900 lux or 1,770 ft-c; for metal halide 22,350

lux or 2,070 ft-c, but low pressure sodium would require 31,800 lux or 2,955 ft-c. Note that

only the wide spectrum Gro-Lux and Xenon are equivalent to sunlight for this calculation.
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