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tion of the easily observed and quite tan-
gible water waves is transposed to the in-
visible, intangible "ayr," and thus pro-
vides a theory of the propagation of
sound. This is the kind of mental jug-
gling which was later to make Kelvin fa-
mous, when he perceived the analogy be-
tween the equations of electrostatics and
those of heat flow!

And what are we to make of the "pure
kynde" of line 43? A sinusoidal wave?
An inkling of Fourier's Theorem?

NEIL ISENOR
K E N WOOLNER

University of Waterloo
1/23/80 Waterloo, Ontario, Canada

* * *
Reprinted from Phys 13 news, a publication of
the Department of Physics, University of
Waterloo.

Solar cell

In response to the article "Solar Photo-
voltaic Energy" (September, page 25). I
would like to comment on the statement
"The development of other junction
configurations such as the vertical mul-
tijunction . . . , has been pushed forward
rapidly."

There are several different vertical
multijunction (VMJ) solar cell configu-
rations. The "etched" VMJ solar cell,
being developed by the Air Force as a ra-
diation tolerant device for space appli-
cations, is well funded and being pushed
rapidly. However, it is not considered a
viable candidate for terrestrial applica-
tions because of its fabrication cost factors
and since it offers little advantage for
sunlight concentrator applications.1 On
the other hand, the "laminated" or edge-
illuminated VMJ solar cell is certainly a
viable contender for large-scale terrestrial
application, but funds have not been
made available for its development.
Thus, unfortunately, it is not being
pushed forward rapidly, as stated in the
article.

The edge-illuminated VMJ solar cell
consists of an integrally bonded stack of
silicon P + NN + unit cells connected in
series, which provides a high-voltage
low-current characteristic. Illumination
is parallel to the plane of each vertical
junction. This structure eliminates the
major problems encountered with con-
ventional solar cell structures for con-
centrator applications.'2'3 Briefly, in
comparison, there is no grid to block il-
lumination, there is an improved spectral
response in both the uv and ir regions and,
most importantly, there is no series re-
sistance problem with its structure.

Studies show that the edge-illuminated
VMJ solar cell has the highest inherent
efficiency (30% at 1000 Suns intensity) of
any silicon concentrator solar cell.4 To
date, tests with unit cells have demon-
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strated efficiencies of the order of 'Z0% at
800 Suns intensity.5 These unit cells
were not optimized and were without
anti-reflection coatings but, nevertheless,
suggest that silicon VMJ solar cells may
be designed to operate efficiently at in-
tensities up to 1000 Suns.

The cost effectiveness of the VMJ solar
cells in total energy concentrator systems
has also been discussed in the literature.6

Achieving DOE's 1986 Photovoltaic
Program Goals, of a cost of less than
$500/kWe peak with an annual produc-
tion level of more than 500 MWe average,
could be accomplished with such systems.
This would be possible with today's sili-
con cost using only a few percent of the
current single-crystal silicon supply and
with no major industrial impact.

There is no doubt that the edge-illu-
minated VMJ solar cell should be a viable
candidate for large-scale terrestrial ap-
plications. It certainly warrants funding
so that its development can be pushed
forward rapidly as the "Solar Photovoltaic
Energy" article assumes.
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DC solar electricity
While I welcome the APS study on solar
photovoltaic energy conversion as pro-
viding some needed quantitative inputs
in this field (5 September, page 25), I
think the conventional grid-connected
orientation of the study requires some
comment.

Ideally, for locally generated solar
electricity to provide a substantial frac-
tion of power consumed in future resi-
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