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This note describes an experiment-
11 method and some preliminary results 
thereby obtained in an investigation of 
nirror materials for a solar power 
3 tation that will employ a distributed 
;irray of concentrators ( 1, 2} . The 
1nirrors ultimately used in this appli
cation must specularly reflect a high 
percentage of the incident solar radi
~tion and either the r~flectance must 
not irreversibly deteriorate excessiv
e ly over the lifetime of the power 
station or the mirror surface must be 
replaceable. 

The apparatus used to evaluate 
specular reflectance is shown in Figure 

1. The light used in the present stud
ies, obta~ned from a heliHrn-neon laser, 
has a wavelength of 6328 A.** Using 
this apparatus, the scattering. of light 

Figure 1. Apparatus for studying spec
ular reflectance and light scattering. 

*Electrochemical Society Active Member 
**Additional experiments using mono
chromatic light at wavelengths over the 
solar spectrum are in progress. 
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about the angle of reflection may be 
evaluated, and the angle of incidence 
may also be varied. The photomulti
plier light detector, with a 0.3 mm 
slit, has an acceptance angle of 0.55 
milliradians. For calibration of the 
apparatus, the photomultiplier arm is 
rotated to align with the laser beam 
directly. 

Figure 2 illustrates the data obtaine~ 

using no mirror (calibration position) 

Figure 2 . Intensity vs. Angle . 
A. No Mirror - Calibration Position 
B. Evaporated Aluminium - Quartz Over 

coat, .Not Weathered 
C. As in B - Weathered 3i Days 



and using a front-surface mirror (45° 
incident angle) of evaporated aluminium 
(600 R thick) with a quartz overcoat 
(1/20 wave thick).* The degradation of 
reflectance after natural weathering at 
an inclined angle of 10°, facing north, 
in the-Canberra, Australia environment 
for 31 summer days is evident-~ the 
specular reflectance (measured by the 
peak intensity) decreases from 86% to 
75~. 

To determine the effect of clean
ing the surface on increasing the spec
ular reflectance, cleaning was attempt
ed by directing a jet of distilled 
water and also of a 3% potassium oleate 
solution from a squeeze-bottle. The 
effects were negligible. On the other 
hand, scrubbing with cotton wool soaked 
in the s01:fp solution, followed by rins
ing with distilled water, caused the 
specular reflectance to increase to 85%. 
These experiments tend to indicate that 
cleaning methods - to be effective -
will require mechanical action, which 
may be obtained either by liquid spray 
operating at high pressure or by wipers 
similar to those used in window clean
ing procedures. 
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