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ABSTRACTOF THE DISCLOSURE 

A gold-coated re?ector comprising a metallic substrate, 
an oxide diffusion barrier overlaying said metallic sub 
strate, a layer of refractory metal deposited on said dif 
fusion barrier, and a layer of gold deposited on said layer 
of refractory metal. 

BACKGROUND OF THE INVENTION 

This invention relates generally to gold-coated re?ec 
tors, and particularly to gold-coated re?ectors which are 
subjected to elevated temperatures such as those mounted 
adjacent a light source. 
The re?ective surface of re?ectors adapted for use in 

conjunction with light sources typically consists of a thin 
coating of aluminum or silver. Where the source is to 
be productive of light in the near-infrared however a 
gold coating is frequently employed due to the high re 
?ectivity of gold in this spectral region. Furthermore, 
where the source is produuctive of light of both infrared 
and visible wavelength, as is the usual case, the use of a 
gold-coated re?ector reduces the amount of visible light 
?ltration required where a purely invisible light beam is 
sought. This is due to the very substantial fall-off in the 
re?ectivity of gold at and below light of blue-green wave 
length. 

Heretofore it has been known that a gold coating on 
most metals deteriorates rapidly when subjected to ele~ 
rvated temperatures such as those in excess of 200° C. 
This is due to the fact that the metal substrate employed 
is typically one which, though suited to being worked into 
structurally sound re?ector base, inherently interdilfuses 
with the gold. This problem has heretofore been solved 
through the use of oxide diffusion barriers overlaying 
the substrate to the surface of which a solution of gold 
having a binder in suspension is painted. However, both 
the percentage of re?ectivity and the spectral character 
thereof from such gold coatings are less than optimum. 
These disadvantages arise due to impurities present in the 
form of the binders and to the fact that painted coatings 
are inherently less smooth than those formed by evapora 
tive, sputtering or ion-plating techniques. These latter 
techniques cannot be well employed since the distribu 
tion of evaporated binders intermixed with evaporated 
gold is di?icult to control, and since a layer of evaporated 
gold without such binders would have poor adherence 
to the surface of an oxide diffusion barrier at elevated 
temperature. 

Accordingly, it is a principal object of the present 
invention to provide a gold-coated re?ector which will not 
appreciably degrade at elevated temperatures. 
More speci?cally, it is an object of the invention to 

provide a re?ector having a coating of high purity gold 
overlaying a metallic substrate which substrate will not 
interdilfuse with the high purity gold-coating at elevated 
temperatures. 

Another object of the invention is to provide a gold~ 
coated re?ector having optimum re?ectivity in the near~in 
frared region of the spectrum. 
Yet another object of the present invention is to provide 
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a re?ector comprising a {coating of high purity gold having 
good adherence at elevated temperatures. 

SUMMARY ‘OF THE INVENTION 

Brie?y described, the present invention is a gold-coated 
re?ector comprising a metallic substrate, an oxide diffu 
sion barrier overlaying said metallic substrate, a layer of 
refractory metal deposited on said diffusion barrier, and a 
layer of gold deposited on said layer of refractory metal. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a pro?le view of a sealed beam arc lamp por 
tions of which are shown in cross-section to reveal an 
integral re?ector made in accordance with principles of 
the present invention. 
FIG. 2 is a greatly enlarged view in cross-section of 

a portion of the re?ector shown in FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now in more ‘detail to the drawing, there is 
shown in FIG. 1 a sealed beam arc lamp having two 
spaced electrodes 1 housed within an evacuable envelope 
which electrodes de?ne an arc gap therebetween. The 
envelope, which contains an ionizable gas such as xenon 
under pressure, comprises an optical window 2, a ceramic 
cylinder 3 and a gold-coated re?ector 4 made in accord 
ance with principles of the present invention. 
When the lamp is ignited light radiating from the arc 

gap impinges upon re?ector 4. About 60% of the light 
of blue-green wavelength and below is absorbed by the 
gold coating. However, over 95% of light of longer wave 
length, including that in the near-infrared, is re?ected. 
This re?ected light is formed into a beam of but slight 
divergence which is projected from the lamp through 
window 2. The window has a ?lter coating on the outer 
surface thereof which ?lters light in the visible portion of 
the spectrum. 
As re?ector 4 is located in close proximity with the 

are it acquires an elevated temperature such as that in 
the order of 350° C. during lamp operation. During 
fabrication it is subjected to even higher temperatures 
such as 500° C. during bake-out where the ?nal seal is 
made by heliarc Welding, or to some 850° C. where braz 
ing techniques are employed. Failure to have ‘a diffusion 
barrier between the gold coating of the re?ector and the 
metallic substrate over which it lays will result in degra 
dation of the gold re?ective surface due to interdiffusion 
between the coating and substrate. 

Referring now to FIG. 2 re?ector 4 is seen to comprise 
a metallic substrate 6 of a nickel-plated alloy of iron, 
nickel and cobalt. Such alloys are sold under the trade 
mark Kovar and are well suited for use in structural 
support members due to their strength, workability, and 
coe?icient of thermal expansion which approximates that 
of ceramic cylinder 3. Other suitable metals include cop 
per, nickel and alloys thereof which may further com 
prise iron and cobalt, as the alloys sold under the trade 
mark Kovar do. 

After the inner, concave surface of the metallic sub 
strate has been polished and cleansed as by the use of a 
glow discharge, an oxide diffusion barrier 7 is deposited 
on the cleansed surface. This barrier serves to prevent 
interdiffusion between the Kovar and gold coating. Silicon 
oxide is the preferred diffusion barrier material although 
other oxides of silicon or of cerium could be used. 

Next a layer 8‘ of a refractory metal is deposited on 
the diffusion barrier. Here molybdenum is the preferred 
metal due to its insolubility with gold. Columbium, tung 
sten or tantalum could likewise be used owing to their 
low diffusion coefficients with gold. Finally, a layer of 
high purity gold 9, having a thickness of between 1000 
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and 10,000 angstroms, is deposited on the layer of re 
fractory metal which provides a substrate to which vac 
uum evaporated gold will adhere well at elevated tem 
peratures without the need for binders. The deposition 
of layers 7, 8 and 9 may be made by either vacuum 
evaporation, ion-plating or sputtering techniques. 

It should be understood that the above-described em 
bodiment is merely illustrative of applications of the prin 
ciples of the invention. Obviously, many modi?cations 
may be made in this speci?c example without departing 
from the spirit and scope of the invention as set forth in 
the following claims. 
What is claimed is: 
1. A gold-coated re?ector comprising a metallic sub 

strate, an oxide diffusion barrier overlaying said metallic 
substrate, a layer of refractory metal deposited on said 
diffusion barrier, and a layer of gold deposited on said 
layer of refractory metal. ' 

2. A re?ector in accordance with claim 1 wherein said 
metallic substrate comprises a metal selected from the 
group consisting of copper, nickel and iron-cobalt. 

3. A re?ector in accordance with claim 1 wherein 
said metallic substrate comprises an alloy of nickel, iron 
and cobalt. 

4. A re?ector in accordance with claims 3 wherein said 
Kovar is nickel-plated. 

5. A re?ector in accordance with claim 1 wherein said 
oxide diffusion barrier is selected from the group con 
sisting of silicon oxide, silicon dioxide and cerium oxide. 
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6. A re?ector in accordance with claim 1 wherein said 
layer of refractory metal is selected from the group con 
sisting of molybdenum, tungsten, tantalum and colum 
bium. 

7. A re?ector in accordance with claim 1 wherein said 
layer of gold is evaporatively deposited. 

8. A re?ector in accordance with claim 1 wherein said 
layer of gold is ion-plated. 

9. A re?ector in accordance with claim 1 wherein said 
layer of gold is sputtered onto said refractory metal. 
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