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High-Accuracy Wavelength Measurement
of Pulsed Lasers and OPOs

e Real-time laser wavelength verification ensures the most meaningful
experimental results

= Highest guaranteed absolute wavelength accuracy of £ 0.02 cm™
s Continuous calibration with built-in wavelength standard
e Single-pulse spectral analysis to a resolution of 1.5 GHz

s Wide range of operation from 400 to 1100 nm
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There’s no better way to confirm the absolute wavelength of a pulsed laser than with
EXFO’s WA-4550 Wavemeter® Pulsed Laser Wavelength Meter. It provides the most
accurate wavelength measurement of pulsed lasers and optical parametric oscillators
(OPQOs). Whether your research involves high-resolution laser spectroscopy, reaction
dynamics, photochemistry or optical remote sensing, the WA-4550 ensures the most
meaningful experimental results with continuous, real-time wavelength verification.
What's more, it's easy to operate and can be integrated directly into your experiment
for automatic wavelength reporting and control,

The Wavemeter Advantage

EXFO’s employs proven Wavemeter technology to measure the absolute wavelength of
pulsed lasers and OPOs operating from 400 to 1100 nm to an accuracy of + 0.02 cm™
This measurement accuracy is guaranteed because the WA-4550 is continuously
calibrated with a built-in wavelength standard and EXFO’s unique know-how takes into
account all factors that can affect the measurement of absolute wavelength.

Advanced Wavemeter Design

To measure the wavelength of pulsed lasers, the WA-4550 uses two fixed air-gap etalons
to generate spatial interference patterns, which are compared to the patterns generated
with a built-in reference HeNe laser. The spacing and positions of the
interference fringes can be used to accurately determine the wavelength of the
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laser under test.

A collimated laser beam is passed through a wedged-mirror Fizeau etalon to
form an interference pattern with a fringe spacing that is proportional to laser
wavelength. This etalon must be relatively thin, which limits the accuracy of
this wavelength calculation. For higher accuracy measurements, a thicker
parallel mirror Fabry-Perot etalon is used. It is illuminated with a diverging Input
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laser beam, producing a characteristic “bulls-eye” concentric ring
interference pattern.

The interference pattemns generated by the two etalons are imaged on two
CCD arrays, which transfer the raw data to a computer for processing.
Absolute laser wavelength is computed in a stepwise fashion, using the result
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from the low-resolution measurement of the Fizeau etalon to obtain a

high-accuracy wavelength reading from the Fabry-Perot etalon. reference laser.

The WA-4550 offers continuous calibration with an internal HeNe



Convenient Operation
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As with all of EXFO's Wavemeter systems, the WA-4550 Pulsed Laser Wavelength Meter is easy to use.
It interfaces directly to your computer via USB, and is controlled by the special Windows-based software provided.

Alignment of your pulsed laser to the WA-4550 is straightforward because the built-in HeNe reference laser is emitted
from the input aperture as a weak visible tracer beam. The laser under test is superimposed onto this tracer beam,
and then alignment is optimized using the visual display of the signals from both etalons.

The WA-4550 runs asynchronously by using internal pulsed detection to automatically trigger data collection.
The system can measure the wavelength of every pulse from a laser operating at repetition rates of up to 20 Hz.
At greater repetition rates, the WA-4550 integrates all pulses arriving within a 50-millisecond measurement window.

Alternatively, an external trigger can be used to capture individual pulses.

Display Results in Different Formats

The measurements provided by the WA-4550 can be displayed in two
convenient formats:

== The spectrum display (right) shows the interference fringe pattern
generated by both the Fizeau and Fabry-Perot etalons along with the
measured wavelength (nm) or wavenumber (cm™). This display is useful
when you want to qualitatively view the spectral characteristics of your
laser as you measure the wavelength real-time.

== |f a display of the wavelength measurement is sufficient, the report
display provides this information in an easy-to-read format, with figures
large enough to be seen from across a room.

Detailed Spectral Analysis

The WA-4550 Wavemeter Pulsed Laser Wavelength Meter has the unique
capability of measuring the spectral characteristics of individual laser pulses
or an average of laser pulses (right). Software tools allow for analysis of
accumulated or previously saved data, including measurement of the
frequency shift, linewidth and intensity of the spectra.
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The WA-4550 spectrum display shows the spectrum generated by
either individual etalons or both etalons simultaneously, as well as
the measured wavelength, wavelength shift and linewidth.
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From the interference fringe pattern of the Fabry-Perot etalon, bandwidth
and longitudinal mode structure of the laser under test can be measured
to a spectral resolution as high as 1.5 GHz (0.05 cm™).
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SPECIFICATIONS

Wavelength
Range 400 nm to 1100 nm
Absolute accuracy +0.02 cm™, + 0.001 nm at 700 nm
Display resolution
Fizeau etalon 0.1cm?, 0.01 nm
Fabry-Perot etalon 0.01 cm™, 0.0001 nm
Spectral resolution
Fizeau etalon 75 GHz
Fabry-Perot etalon 15 GHz

Optical input signal
Maximum bandwidth

Fizeau etalon 450 GHz
Fabry-Perot etalon 9 GHz
Minimum input
Energy 1 pulsed
Power 10 pw CW
Maximum input
Energy 1 mJ pulsed
Power 10 mW CW
Measurement rate
Maximum repetition rate* 20 Hz
Inputs/outputs
Optical input Collimated beam, 1 mm diameter aperture
Beam height 165 mm + 6 mm adjustable
Instrument interface USB

GENERAL SPECIFICATIONS

Computer requirements

Hardware /Software Windows 2000 or XP, Pentium Il processor, 733MHz, 256MB RAM, USB 1.1 /2.0 (minimum)
Warm-up

Nominal time 5 minutes
Dimensions and weight

Dimensions (H x W x D) 27cmx20cmx 42 cm (10 %sinx 7 /s in x 16 Y2 in)
Power requirements

\loltage and frequency 100 to 240 VAC, 50/60 Hz

* In order to measure the wavelength of every laser pulse. For repetition rates greater than 20 Hz, all pulses arriving within a
50-millisecond measurement window are integrated.

ORDERING INFORMATION

WA-4550

Model
WA-4550 = Pulsed Laser Wavelength meters

Example: WA-4550

Corporate Headquarters > 400 Godin Avenue, Vanier (Quebec) G1M 2K2 CANADA | Tel.: 1 418 683-0211 | Fax: 1 418 683-2170 | info@exfo.com

Toll-free: 1 800 663.3936 (USA and Canada) | www.exfo.com

EXFO America 4275 Kellway Circle, Suite 122 Addison, TX 75001 USA Tel.: 1 800 663-3936 Fax: 1 972 836-0164
EXFO Europe Le Dynasteur, 10/12 rue Andras Beck 92366 Meudon la Forét Cedex FRANCE  Tel.: +33.1.40.83.85.85 Fax: +33.1.40.83.04.42
EXFO Asia-Pacific 151 Chin Swee Road, #03-29 Manhattan House SINGAPORE 169876 Tel.: +65 6333 8241 Fax: +65 6333 8242
EXFO China Beijing New Century Hotel Office Tower, Room 1754-1755 Beijing 100044 P. R. CHINA Tel.: +86 (10) 6849 2738 Fax: +86 (10) 6849 2662

No. 6 Southern Capital Gym Road

EXFO is certified 1SO 9001 and attests to the quality of these products. This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) this device may not cause harmful interference, and (2) this device must accept any interference received, including interference that may cause undesired operation. EXFO
has made every effort to ensure that the information contained in this specification sheet is accurate. However, we accept no responsibility for any errors or omissions, and we
reserve the right to modify design, characteristics and products at any time without obligation. Units of measurement in this document conform to S standards and practices.
Contact EXFO for prices and availability or to obtain the phone number of your local EXFO distributor.

For the most recent version of this spec sheet, please go to the EXFO website at http://www.exfo.com/specs I I\ I v
In case of discrepancy, the Web version takes precedence over any printed literature.
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