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IN THE PAST decades, we’ve seen 
compact roof prisms replace the 
bulky porro prisms in our binoculars. 
Every year, our riflescopes have grown 
heavier, fatter, and more capable of 
placing bullets with precision at long 
distances. And specialized extra-low-
dispersion glass has made sporting 
optics in every category brighter and 
clearer than their predecessors.

But starting next year, those evolved 
optics will seem as primitive as rotary 
telephones appear to anyone under the 
age of 40. The most disruptive technol-
ogy in optics in our lifetime—the use 
of specially engineered polymers that 
will replace glass lenses—will make our 
binoculars, spotting scopes, and rifle-
scopes much lighter and more powerful 
than ever.

The polymers go by the ungrace-
ful name of gradient refractive index 
(GRIN) optics, but most people conver-
sant with the technology used to create 
them call these “nano-layered” lenses. 
Layers of specialized polymer film, 
only a few molecules thick, are stacked, 
shaped, and then baked together to 
perform various optical jobs. One of 
the most significant traits of these 
synthetic compounds is that they can 
refract light at multiple indexes, allow-
ing each synthetic lens to do the job of 
several glass lenses.

Over the past few years, an arms 
race of sorts has been playing out 
behind the scenes, with nearly two 
dozen companies aiming to produce the 
first commercially viable nano optical 
lenses made from synthetic materi-
als. The term refers to the thickness 
of a single layer of a multi-layer lens 

fewer lenses do the work of multiple-
lens glass systems.

OL: How durable are plastic lenses? 
Can they handle recoil in a riflescope or 
resist scratches on a binocular?
CL: We developed our first-generation 
lenses for use in military applications—
they are currently replacing glass in 
the eyepiece of the PVS-14 night-vision 
unit. And because they were designed 
for the extreme environments required 
by the military, designing durability into 
consumer models is, frankly, a layup. 
Most nano-layered lenses will be in 
the guts of an optical system, but they 
could easily serve as external lenses. 
You just add scratch-resistant coatings 
to the outside surface.

OL: Speaking of coatings, are anti-
reflective and other optical coatings 
baked into the lens material?
CL: No, they are applied on the lens sur-
faces, just as they currently are with 
glass lenses. The shaping and polishing 
of the GRIN lenses is achieved in much 
the same way as glass.

OL: In off-the-record discussions, prod-
uct manufacturers from a number 
of optics companies told me they’re 
working hard to bring this technology 
to market, and it seems like there’s a 
horse race to be first. Which types of 
products especially lend themselves to 
nano lenses?
CL: I think you’ll see at least a couple of 
manufacturers come to market with 
a higher-end line of nano optics in the 
next two years. Any product north of 
$500 is the sweet spot for this technol-
ogy. Precision riflescopes, for instance, 
are particularly suited for this. We 
have already observed that consum-
ers are willing to pay a premium for 
high-performing riflescopes, and nano-
engineered lenses will allow product 
managers to design more powerful 
scopes with better optical resolution 
and wider fields of view that weigh less 
than current models on the market. 
Heavy, bulky glass spotting scopes are 
also a category of optics that might 
benefit from nano lenses. We are in 
the prototype stage with a number of 
manufacturers, and I think you’ll see 
the first consumer models at the 2018 
SHOT Show. Shortly after that, I expect 
you’ll see this technology in every bin-
ocular and scope that retails for $1,000 
or above. Within a couple of years, I 
think you’ll see nano lenses in sporting 
optics at every price point.

The eyepiece of 
a PVS-14 night-
vision unit, made 
with traditional 
glass lenses. 
Weight: 4.4 oz.

The eyepiece of 
a PVS-14 night-
vision unit, made 
with polymer 
nano lenses. 
Weight: 2.9 oz.

A selection of 
atoms-thick poly-
mer lenses. These 
nano lenses will 
replace glass in 
many optics.
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system. A nanometer is one billionth 
of a meter, a dimension expressed in 
atoms instead of the customary optical 
unit of measure, the millimeter.

Out of that scrum of competitors, 
a single company, Peak Nanosystems 
(peaknano.com), appears to have 
emerged as the industry leader. We sat 
down with Chad Lewis, the president of 
the company, to discuss how the lenses 
are made, how they are different from 
glass, and how they are being incorpo-
rated in sporting optics.

OL: How are nano lenses 
manufactured?
CL: Let’s start with an understanding 
of how optical glass is made. You start 
with a big chunk of grinding glass. The 
power and function of the lens—its opti-
cal prescription—is determined by the 
composition of the glass and the angle 
of the grind. Is it convex or concave? 
How much magnification do you grind 
into it? We start with the raw material, a 
polymer, and then extrude it, slice it, and 
stack it in as many layers as needed to 
achieve the optical prescription required. 
If you imagine each layer as being much 
thinner than Saran Wrap, then picture 
thousands of layers of Saran Wrap, each 
with its own optical function. That’s the 
idea of nano lenses; they are stacks 
of engineered film. Most of our lenses 
have between 500,000 and 3.5 million 
layers that together have a unique pre-
scription. They are baked together and 
then polished to achieve a compound 
prescription.

OL: So are multi-layer polymer lenses 
basically replacements for glass 
lenses?
CL: No. I’d say they are more than 
replacements; they are improvements. 
Because we can engineer multiple 
prescriptions into each lens, we can 
replace multiple glass lenses with a 
single compound polymer lens. Take a 
riflescope, for instance. A typical rifle-
scope has six lenses in the barrel and 
another six lenses in the eyepiece. Each 
has a single role to play in directing and 
focusing light entering the optic. We 
can go from six to two or three lenses 
in each lens system because each of 
our lenses performs multiple functions. 
So optics made with nano lenses can 
be lighter and shorter than traditional 
optics made with glass. Depending 
on the optic, nano-layered lenses can 
reduce lens weight and thickness by 20 
to 70 percent, and by combining optical 
functions in each element, we can have 
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