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Application Note

New Kit For Variable Attenuation Of Laser Power

Newport’s Technology and Applications Center has
developed a cost effective solution for the continuous
attenuation of laser output power. The solution is now
available for sale as a kit and is described in detail in an
application note available for download at
www.newport.com/AppsNote26

The attenuator kit described is based on a half wave
plate and polarizer. It is suitable for attenuation of a
linearly polarized laser beam with a wavelength in the
690-1040 nm range and average power up to 100 watts.
The schematic of the device is shown in Fig.1.
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Figure 1: Schematic of variable attenuator for lasers.
Principle of Operation

The principle of operation is based on Malus’ Law. The
intensity | of the polarized light that passes through the
polarizer is given by where |, is the input intensity, and 8
is the angle between the beam’s initial direction of
polarization and the axis of the polarizer. Rotation of a
1/2 wave-plate mounted to a rotational stage allows
continuous rotation of the beam’s polarization direction.
When combined with a polarizer, it provides variable
attenuation according to (1).

I =1,cos’®) o)

where |y is the input intensity, and 6 is the angle
between the beam’s initial direction of polarization and
the axis of the polarizer. Rotation of a 1/2 wave-plate
mounted to a rotational stage allows continuous
rotation of the beam’s polarization direction. When
combined with a polarizer, it provides variable
attenuation according to (1).

Rotation of the 1/2 wave plate by @ degrees leads to 2¢
degrees of polarization rotation. Intensity at the output
of the attenuator is then given by (2)

I =1,c0s*(29) ©

where g is the azimuth of the 1/2 wave-plate. Full range
of attenuations from minimum to maximum is achieved
by 1/2 wave-plate rotation from 0° to 45°.

Which Components do | Use?

The choice of optical components is defined by the
bandwidth and the power of the laser to be controlled.

For a 1/2 wave-plate the Newport model 10RP52-2 is
recommended. This achromatic zero-order wave-plate
consists of two different birefringent crystals: crystalline
quartz and magnesium fluoride (MgF,), in an air-spaced
design for high power. Compared to zero-order quartz
wave-plates, achromatic quartz MgF, wave-plates offer
excellent retardation accuracy over broad wavelength
ranges. Achromatic quartz MgF, wave-plates are less
expensive than achromatic polymer film wave-plates and
also feature higher damage thresholds. Fig. 2 shows the
10RP52-2 half wave-plate mounted in a 25.4 mm housing
to allow easy mounting in any of our manual rotation
stages, such as the RM-25 or the RSP-1T.

Figure 2: Newport 1/2 Wave-plate, model 10RP52-2. The line on the mount defines the
azimuth of the wave-plate. If aligned at 45° relative to the input polarization direction,
the output beam polarization is rotated by 90°.

For a polarizer, the Newport model 10GLO8AR.16 Glan-
Laser Calcite Polarizer (Fig. 3b) is recommended. It
consists of two calcite cubes with the optical axis
oriented parallel to each other (Fig. 3a) and is designed
for demanding applications requiring extreme
polarization purity and high resistance to laser damage.

QD Rlewport.
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Figure 3: Newport 1/2 Wave-plate, model 10RP52-2. The line on the mount defines the

azimuth of the wave-plate. If aligned at 45° relative to the input polarization direction,
the output beam polarization is rotated by 90°.

Figure 4: Setup for controlling the output of
the Spectra-Physics Mai Tai ultrafast oscillator.
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Setup and Alignment

Figure 4 shows an experimental setup for output power
control of a Spectra-Physics Mai Tai® Ultrafast Oscillator.
The two steering mirrors at the output of the laser are
recommended in order to make the alignment as easy as
possible and get the laser output to desired beam height.
If more than a 10-20 mm of beam height adjustment is
needed, the Newport BSD-2A beam steering kit is easily
utilized in addition to these two turning mirrors.

For more information on the attenuator set up and laser
power considerations, please refer to the Application
Note downloadable at: www.newport.com/AppsNote26

As a single-source provider of solutions to make, manage
and measure light, Newport can also supply power
meters and detectors optimized for your applications.
For ultrafast oscillators our 841-PE power meter and 818
P-020-12 detector are recommended. If the output
power of the laser is known, as is the case with the
Mai Tai Laser, then the attenuated power is equal to the
difference between the laser power and the measured
power. Total insertion loss of the attenuator, on average,
is about 7%.
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Product Spotlight

GTS Series

High Precision Linear Stages

Superior performance in repeatability,

accuracy, straightness, flatness,
pitch and yaw.

Key Features

© Trajectory accuracy compatible
with ESP300 and SMC100CC
motion controllers

© Ultra-quiet anti-creep crossed
roller bearings

© |Integrated linear encoder with
50 nm resolution

© Very low friction ball screw drive

© 70 mm and 150 mm travels

T —————
XPS Motion

The GTS high-precision linear stages

provide high sensitivity and
outstanding trajectory accuracy in a
compact and robust package. They
are an excellent solution for
applications such as surface
scanning, test and calibration,
optical component alignment and
attachment, and high-precision
optical delay lines.

Controller

Newport's GTS stages are machined
from stress-relieved 7075 aluminum
ensuring long-term strength and
stability. The advanced asymmetric
body design with defined flexible
preload provides consistent results
over varying temperatures. The T-
shape carriage is further optimized
for different load conditions.

To ensure accurate trajectory
control, GTS stages use matched
pairs of anti-creep crossed roller
bearings. A high-torque DC motor
and a low friction ball screw drive
eliminate stick-slip effects and
ensure ultra-smooth motion with
100 nm sensitivity. Precision position
feedback is provided by an optical
scale with 50 nm resolution. The
optical scale is mounted in the
center of the stage to eliminate all
drive-train induced motion errors.
The normal centered load capacity is
100 N and the max. speed is 50 mm/s.

bsite f info.
( WEB ﬁg‘i Sgrrt.‘ggmsne or more |n5

Newport’s XPS Brushless Motor Initialization Algorithm
Wins a Corporate Innovation Award

Newport’s XPS motion controller
now features a new algorithm for
the necessary initialization
procedure of brushless motors.
Brushless motors are used in many of
Newport’s advanced linear stages,
rotation stages and high-
performance air-bearing systems.

The purpose of motor initialization
is to define the position of the
motor coils to the magnets. Most
brushless motor initialization

New algorithm reduces induced oscillations to insignificant

amplitude.

procedures take a long time to
complete, induce high amplitude
oscillations, or require dedicated
hardware such as expensive Hall-
Effect sensors. The new cost-
effective Newport solution relies
only on the smart and optimal use of
the existing XPS electronics
hardware. The motor coil position is
accurately determined through a
series of imperceptible motions,
which significantly reduce the
initialization time.

This patent pending invention was
awarded a Corporate Innovation
Award during the Conference

Internationale Francophone
d’Automatique, an IEEE event that
gathered researchers in the
advanced domains of motion
control, in Bordeaux, France, last
June. This Award recognizes the
novelty of the algorithm to solve a
rather challenging issue and the
conclusive results of a long and
intimate collaboration of Newport’s
subsidiary in France, MICRO-
CONTROLE Spectra-Physics S.A, with
a leading French electrical
engineering laboratory.

(WE

See our website for more info.
newport.com
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Oriel LED Sources

Compact and Economical Alternatives to Lamp Based Sources

New series outperforms traditional CCD-based instruments —,_,.

Key Features

© 395 nm to 800 nm with ~ 22 nm
bandwidths, or a broadband VIS
model

economical alternatives to diode
lasers and QTH lamp-based systems.
A manual shutter with an
integrated filter holder is available
as an option for the end of the LLG. @ High intensity, 0.4 ~0.66 W light

The intensity can be varied and an guide coupled output
external trigger can be applied to © Variable intensity output
modulate the source on and off. © External trigger

Additionally, the LEDs have an

average lifetime in excess of 40,000 _—
hours of continuous operation. We
offer various narrowband models

Newport’s new Oriel LED Sources covering the 395 nm to 800 nm (
provide either narrow or broadband  spectral range, with bandwidths of ~

radiation via an 8 mm Liquid Light 22 nm, and a broadband VIS model.

Guide (LLG). These sources are

See our website for more info.
newport.com
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1931-C/2931-C

High-Performance Optical Power Meters

Newport’s 1931-C/2931-C Optical
Power Meters are a high performance
solution for applications requiring
low-power light source
measurements. This new series, with
its supporting line of detectors,
measures power from 100 fW to
40 W, and pulses up to 20 kHz.

Peak-to-peak and DC source
measurements are displayed in units
of W, dBm, dB, and A. Simultaneous
measurements of a variety of light
sources operating at different power
levels and wavelengths, is possible
with the dual-channel models.

True Root-Mean-Square (rms)
measurements provide the
most accurate rms value,
regardless of the input
waveform shape. Advanced
features include data storage
to external USB memory stick,
a 250,000 data point storage
buffer, analog and digital
filtering, programmable sample
rates, programmable input and
output control triggers, and much
more.

Graphical data
capture with
Zoom function.

Vertical strip chart
with Min/Max
range.

UV Beam Viewer
An Excellent Solution for Monitoring Laser Beams

C

Newport’s UV Beam Viewer can be
placed in the path of a laser to
observe beam characteristics such as
laser mode structure, beam shape,
and beam alignment. The optical

glass gives off a soft green glow
when exposed to UV radiation.

Unlike conventional ceramic beam
viewers, Newport's UV viewer is
suitable for high power applications,
thanks to its state-of-the-art
resistance design. It is also
cleanroom-compatible and
transmissive, resulting in easier beam
alignment. It can be combined with
Newport’s standard posts to be
mounted on a bench or it can be
used as a “wand”.

See our website for more info.
newport.com

i
Key Features

© Measurement repetition rates up
to 20 kHz

© Power measurements from
100 fW to 40 W

© Save data directly to external
USB memory stick

© Full color 5.6" TFT display

1.3392

User selectable display colors:
great for using with laser goggles.

See our website for more info.
newport.com

.,

Key Features

© Glows green when exposed to
UV radiation

© Observes laser mode structure,
beam shape, and beam

alignment

© Suitable for high power
applications

© Cleanroom compatible

QS Rlewport.
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CYM-2R Cylindrical Lens Mounts

New family of cylindrical mounts enables roll adjustment of the power axis.

The CYM-2R can hold and position cylindrical optics as large as 2-inches in
height. What makes this mount unique is its ability to rotate a cylindrical
optic about its center. This feature eliminates unwanted translation during
rotation of the power axis. 0,25 mm pitch adjustment screws provide £5° roll
adjustment range with a sensitivity of 6 arc seconds.

e

Key Features

© Ability to rotate a cylindrical
optic about its center

© +5° rotation range
© 6 arc-sec sensitivity

© Adaptors for various lens sizes

WE See our website for more info.
newport.com

Newport Expands Standard Catalog Filter Offering

@,

High Signal-to-Noise Fluorescence Filters.

Short and Long-Wave Pass Filters.

Newport announces the expansion
of our standard catalog filter
offering. We have incorporated our
most popular filters supplied by our
Franklin, Massachusetts facility into
the Newport Resource catalog
offering. Look for bandpass, mercury
line, short-wave pass, long-wave
pass, and fluorescence filters
featuring our patented Stabilife®
construction. Additionally, the
popular optical density and colored
glass filters families have been
greatly expanded. With
enhancements such as these,
Newport's filters offering is one of
the most comprehensive in the
industry. For more information,
please visit: www.newport.com/optics.

Bandpass Filters.

a.n

Colored Glass Filters.
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Lasers

Explorer™ Scientific UV Laser

Compact, reliable, solid-state laser perfect for scientific research applications.

The Spectra-Physics Explorer™ Scientific laser is an
innovative, low power intra-cavity tripled and actively
Q-Switched diode-pumped solid state laser that delivers
up to 120 wJ pulse energy. The Explorer Scientific is an
ideal research tool for lower repetition rate applications
that require high pulse energies and peak power, and
where laser pulse repetition rate is less critical. Extremely
versatile and flexible, the Explorer Scientific UV Laser is
an attractive product for companies and researchers
alike due to its simple installation, robust design and low
price.

Explore More. Save More.

With the Explorer™ Scientific
Introductory Promotion

Save 10% on Explorer Scientific
PLUS get graranteed shipment
by 12/31/06

view offer details

_—

Key Features

@ High spatial and temporal
resolution

@ Excellent mode quality
@ Superior pulse-to-pulse stability

@ Low jitter for critical timing
applications

Software and hardware compatibility

A graphical user interface can be used to control the
L-series power supply. The same sophisticated technology
permits computer access via a USB port connection to
easily control functions. Quality wise, a near-diffraction-
limited TEMy, output beam provides tight focusing and
high spatial resolution for unparalleled performance.

( WEB ﬁg\eﬂ.\’ pO:rrt l\(n:lggsite for more im@
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Transient Absorption Spectroscopy System

Absorption spectrometer for ultrafast phenomena.

Helios is a CCD-based pump-probe
transient absorption spectrometer
used for monitoring extremely short-
lived optically absorbing states. The
experimental time window ranges
from 150fs to 3.2 ns, covering

Opal® BB

wavelengths of 350 to 1600 nm. The
system comes with an
optical unit and a PC that
contains data acquisition
hardware and software.
The system is designed to
work with an amplified
Ti:Sapphire femtosecond laser
to produce spectral and kinetic
data required for
investigating photo-

— excitation events on

POOE Product of tha Yoer
Fenahat

the sub-picosecond and
longer timescale. The system
produces a 3-D Wavelength-Time-
Absorbance data matrix in an ASCII
CSV file, which can be easily
processed and displayed using the
Surface Xplorer software.

B

Key Features
® Quick, easy installation

@® Easy accommodation of
harmonic generators and OPAs

@ Superb data analysis software
tool

See our website for more info.
newport.com

High-Power Synchronously Pumped OPO

Offers higher power than any other commercial OPO.

The Opal BB is an optical parametric
oscillator (OPO) that delivers broadly
tunable femtosecond pulses from 1.1
to 2.25 pm with a single set of
optics. It further extends output of
the Mai Tai HP and Tsunami ultrafast
Ti:Sapphire lasers into the infrared.
In addition, Opal BB also provides
frequency-doubled wavelengths in
the “missing” visible region.

QD Rlewport.

[P g S

This robust OPO accepts higher
pump power than other bulk or
periodically poled materials. As a
result, the Opal typically produces
> 600 mW at 1.3 pm and > 400 mW
at 1.5 um. For ease of use,
operational and wavelength tuning
features are automatically controlled
by a built-in computer, which can be
interfaced using an RS-232 or GPIB.

—R.,

Key Features
@ High output power

& Simple automated wavelength
scans

@ Wide continuous spectral
coverage by a single set of optics
with synchronized signal and
idler outputs

@® Mode-locked output pulses

See our website for more info.
newport.com
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