FEATURES

e Standard or custom

® Sinusoidal, binary, or
other grating profiles

e Photoresist on silica,
or etched silica

e Other substrate
materials available

e High diffraction
efficiency

e Uniform interbeam
intensity

¢ Operating wavelengths
250 nm to 1550 nm

ILLUMINATION

Ditfractive Gratings

GRATINGS, BEAM SPLITTERS, PATTERN GENERATORS
FOR STRUCTURED LIGHT PATTERNS

tockerYale offers a wide selection of standard and custom diffractive optical
SGIements (DOEs). These DOEs transform a single laser beam into various simple or
complex structured light patterns, as illustrated below. In “dot" patterns, each of the
several outgoing beams carries the same power. In “line" patterns, the lines are of
uniform intensity.

Our DOEs can be fabricated in photoresist (for use with lower power lasers).
Alternately, they can be etched in fused silica (for use with high-power or UV
applications). Whether you are looking for an off-the-shelf solution or a custom
OEM design, let StockerYale's 15 years of experience with diffraction optics help you
meet your needs.

APPLICATIONS SOME AVAILABLE PATTERNS

- General or high-precision Multiple Single
beamsplitting Dots Square

- Machine vision systems

- Multiple imaging

- Spectrometry

- Beam sampling

- Metrology Multiple 7x7

Lines Dot Matrix
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MuLTIPLE DOT PATTERNS

Number of DOE *Interbeam *Spreading

dots Period (um) angle (°) angle (°)
5 25 1.54 6.14
169 0.23 091
170.6 0.23 0.90
9 338.2 0N 091
532 0.07 0.58
n 25.7 1.49 14.94
15 16.4 2.34 32.78
19 33 1.16 2094
50.4 0.76 13.71
33 100 0.38 12.28
426.1 0.09 2.88
99 260 0.15 14.47

* At 670 nm

Multiple line patterns are also available with similar
specifications. Please call for information on other patterns.

CusToMm DOES

Custom elements are also available to satisfy a wide range of
wavelengths, interbeam angles, number of beams, and
structured light patterns. Wavelengths can be between 250 nm
and 1550 nm. Interbeam angles vary between 0.05° and 20°
(in some case, up to 30°). Contact us for more information.

DIFFRACTION EQUATION

The following equation is used to calculate the diffraction angle
of the pattern (lines or dots).

d(sin®,) = mAor 6, = arcsin(mT)\) where d = DOE period (um)

0,, = diffraction angle
of the mth beam (°)

A = wavelength (um)

Note that 8,, is the diffraction angle measured from the normal
to the mth beam (assuming the incident laser beam is normal to
the DOE plane). It is different from the interbeam angle, which
is the angle between two neighboring beams (you can calculate
the interbeam angle by letting m = 1). The beams (or orders) are
numbered starting from the central beam (order 0) with the
positive orders on one side (+1, +2, +3...) and the negative
orders on the other side (-1, -2, -3...). The spreading angle 6,
between the two outmost beams (or lines, when a line genera-
ting lens is added) is twice the angle of the higher order beam.

For example, for a 5-line pattern at 670 nm with a period
d = 25 pm, the spreading angle 6, is twice the diffraction angle
of the second order beam.

6, = 26,,= 20, = 2arcsin

5-line pattern

. N
laser light ~

diffraction grating ?‘
1

v,

2 x 0.670pm
25um

-1 m=0 +1

~
~

~

point source @

> A 4 v

7’
y {' Linterbeam angle

1
v 1
AY 1 7
L g . .
\‘,(.\' diffraction angle

spreading angle 95

6, = 6.14°

+2

Information and specifications contained herein are deemed to be reliable and accurate. StockerYale reserves the right to change these specifications at any time without notice.
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