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y-rays, Calculations now under way confirm this expecta-
tion. Owing to the higher eRiciency of counters for electrons
than p-rays, such correlations may be easier to observe
experimentally.
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Effect of Absorption on Decay of Infra-Red
Sensitive Phosyhors~
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April 1, 1946

&HERE have been different opinions expressed re-
garding the order of the process involved in the

decay of infra-red sensitive phosphors. ' Urbach and Ward
presented some evidence from excitation and exhaustion
curves that the process was of the second order for alkaline
earth sulfides and selenides. Fonda reported that there was
evidence that the decay of the natural phosphorescence
of ZnS was according to a second-order process while the
decay of the phosphorescence due to infra-red stimulation
was according to a first-order process.

By taking into account the absorption of the incident
infra-red and the emitted visible light, we have derived an
equation for the decay curve under infra-red stimulation.
The derivation is based on a second-order process and is
similar to one made by de Groot' for the decay of the
luminescence of ZnS. The usual expression for a second-
order process is 8 =Bed{1+at) ' where 8 is the brightness,
80 is the initial brightness, and a, in our case, is propor-
tional to the infra-red intensity, the infra-red absorption
coefFicient, and the quantum efhciehcy. Because of ab-
sorption, a has a different value at diR'erent depths in the
phosphor and the simple equation above should be re-
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FIG. 1. Decay in brightness of strontium selenide-sarnarium-
europium phosphor under infra-red stimulation.

placed by
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where pi and pg are the absorption coe%cients for infra-red
and visible light. By a simple change of variable, Eq. (1)
becomes
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where p=p~/p, I.
It is easily shown that the slope of a logarithmic plot

of the decay curve at large values of the time is —(P+1)
if p~& i. This explains the failure of our decay curves to
give the value of —2 for this slope as required by the
simple theory.

Figure 1 shows the decay in brightness of a strontium
selenide-samarium-europium phosphor under infra-red
stimulation. The curve is calculated from Eq. (2) with
Bo= 13,800, a = 1.30, and P =0.25 for which Eq. (2)
becomes
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No precise measurements of the absorption coefFIcients
have been made, so it is not possible for us to check the
value of 0.25 obtained here for p. The excellent agreement
with the experimental data leads us to believe that the
form of the equation is essentially correct.

The details of the calculation will be submitted for
publication in the very near future.

*The work described in this letter was carried out under Contracts
OEMsr 982 and NObs 283?0 between the Polytechnic Institute of
Brooklyn and the Once of Scientific Research and Development, and
the Bureau of Ships, respectively.' See the reports of Urbach, Ward, Fonda, et al. , Report of the March.
1946 meeting of the Optical Society of America at Cleveland, Ohio.
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A RECENT letter by Veksler' has made me aware of
the fact that the failure to refer to his previously

published work in my letter on the synchrotron' may have
created an unfortunate impression. The reason for this
failure is simply that I was entirely ignorant of his work
until it was pointed out to me near the end of October,
after my letter had appeared.

This seems to be another case of the independent occur-
rence of an idea in several parts of the world, when the
time is ripe for the idea. The present great interest in very
high energy particles furnished the need for new methods
of acceleration, and the principle of phase stability applied
to cyclotron-like devices is a promising solution. Since my
first thoughts on the subject occurred near the beginning
of July, 1945, it is clear that Veksler's discovery of the
principle was earlier.
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