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ANGULAR REFLECTIVITY OF SCOTCHLITE IN LIQUID HYDROGEN*
H. Barney and S. J. St. Lorant
Stanford Linear Accelerator Center
Stanford University, Stanford, California

"Scotchlite ** reflective sheeting has been used successfully as a bright
field retrodirective illuminator in several bubble chambers. The material appears
to be a feasible way of illuminating the very large bubble chambers currently
being designed by several 1aboi'atories. The supei‘ior performance of exposed
bead Scotchlite, Type FE582,in air indicated that this material might serve well
in such an application and led us to measure its relative brightness at various
angles of incidence while immersed in liquid hydrogen.

A schematic é."frangement of the test is shown in Figure No. 1. The optical
parameters Wefe chosen to be approximately the same as those of the Stanford
Linear Accelerator Center 40-inch Hydrogen Bubble Chamber. Collimated
light from a projection bulb (325 0°K color temperature) was directed by the beam
splitter onto a slit located immediately in front of the concentric dewars. A thin
flat stainless steel plate was brazed to a tube mounted in the inner dewar and
held vertical by an O-ring bearing seal. The tube could be rotated by hand; an
attached protractor indicated the angular position of the plate below. Type FE582
Scotchlite was glued to one side of the plate and Type SPR704, Lot 32A,Scotchlite
was attached to the other side for comparison. Type SPR704, Lot 32A.is the
mylar overcoated Scotchlite presently being used in the SLAC 40-inch Hydrogen
Bubble Chamber. The retrodirected light from the Scotchlite passed through the
slit and was focused by the lens on the fiber optics light pipe. The intensity of

the light was measured by a photomultiplier, Model RCA931A.

::Work supported by the US Atomic Energy Commission.
Registered trademark of the Minnesota Mining and Manufacturing Company.

(Submitted to RSI as '""Note'.)
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As the solid angle of the "Scotchlite' subtended at the detector remains con-
stant, the relative brightness is directly proportional to the photomultiplier out-
put, which in turn is a function of the angular position of the '"Scotchlite" carrier.

Measurements of the angular reflectivity were made both in hydrogen and in
dry air at atmospheric pressure, in successive runs.

The results are shown in Figure No. 2. We conclude that uncoated ""Scotch~
lite'" of the FE582 variety is not suitable in its present form for bright field
illumination use in liquid hydrogen bubble chamber.

We wish to thank B. Sukiennicki for suggesting these measurements and for

valuable comments,
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