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The cffect of ultraviolet radiaticnrcn the
intensity of luminescence

by

Mvid L. Daniels
Obj~ctive

The objective of thisrexperiment is to study the effects of preicnged
(¢ 9 days) radiation on luminescing surfacés. .

The experiment involves the measurement of changes iﬂrluminescent
intensity due to.prplonged irradiatioﬁ»ofia'luminescent mineral with
uliraviolet rediation. |

Procedure

The procedure was to irradiate a luminescent mineral continuously with
“light from a l7§‘watt marcury vapor }amp for pericds ranging from one hour
to as long as nine days. Pért of the surface of the samnle was masked by
a sheet of non-luminescing black painte§ prass; this area served as contrcl
or as a basis for evaluating measuremenf of output intensity to;luminescence
and to spurious fluctuaticns in pover and iﬁstrument sensitivity.

To pexform these meésuremcnts, the equipment listed in Technical
Letter NASA-3 (part 11, p. 2,3) was modified, and a special sample holder was
Vcoﬁstructed (fig. 1). :

The sample, scapolite (127) from Grenville, Cntirio, was polished and
oriented at the entrance slit in order te direct the specular componeni cf

the reflected radiation ewzy from the monochromztior entrance slit. The

black brass mask with two 1/4-incii diameter holes (1/2 inch separation) wes




mounted on the sample. 6ne of the two exposed areas was designated the

test area, the other a centrol. A secoud mask covered one ofithe holes

when the area expesed at the other hole was being measured. The area
exposed through the mask was illuminated with an unfiltered 175 watt mercury
lamp. »

The luminescence was meésurad.aﬁ the beginning and end of each irradiaﬁicn |
run as well as intermitteﬁtly during the run. During these measuremeuts, the
incident rédiaéion on the sample was temporarily filtered with a Corning : 60
filter (fig., 2). The luminescence emitted from the sample was passed into the
entrance qli# of the sPectrométer. The entrance siit was covered by a Kodak
4 filter (fig; 2) in order to blsck reflected ultraviolet light. The grating
and the slits of the spectrometer were set to pass ;he whole luminescence
band of scapolite centered at 54508 (fig. ?). .The light issuing from the
exit slit was measured with a RCA 1P28 photgﬁultiplier (fig. 1). Luminescence
measurement was then repeated with the test aréﬁ covered and the control area
exposed. The control area was then re-covered with the mask, the 7-60 fiiter
removed, and the irradiation of the test area ceantinued. Thermeasuring
equipment was turned off during intervals between measuremeﬁts. |

0f the minerals available for study, scapolite (127) was thei;cst
suitable for the following reasons:

1) Silicate mineraljsimilar in composition to typical rock-forming

minerals.

2} High luminescent efficiency;keeps signal teo noise ratio high.




3) Narrow band emission cufve with large wavelength separation
between emission and excitation bands. This reduces thec problem
of reflected light,

4) Luﬁinescent intensity is uniform tﬁroughout the two exposed areas
of the éample.

Results
The intensity measurements for three runs are shown in figﬁres 3 and 4.
The lower curves in each graph are measurements of intensity as a function
of time. The upper curve is the ratio of intensities of the test aresto
the control area. This curve thereforé is an indeg of luminescent intensity
corrected for instrument fluctuatiomns.
In the three ruﬁé, the only change that is consistent is the small drop
in intensi‘y at the start.
Conclusion

No significant change in luminescern® intensity due to prolonged exposure

to ultraviolet radiation is indicated in this specimen of scapolite.
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