
The Power of Precision 

721 SERIES 
LASER SPECTRUM ANALYZER 

F E A T U R E S  

Wavelength measurement 
and spectral analysis with 

one instrument. 
 
 

Absolute wavelength accuracy as 
high as ± 0.2 parts per million. 

 
 

Spectral resolution as 
high as 2 GHz. 

 
 

Operation available from 

375 nm to 5.0 m. 
 
 

Continuous calibration with a 
built-in wavelength standard. 

 

 

 

 

 

 

 

 
 

 

 

 

 
The 721 Series Laser Spectrum Analyzer 

from Bristol Instruments provides 

the most complete wavelength 

and spectral characterization of 

CW and high-repetition rate pulsed 

lasers that operate in the 

visible to the infrared. 

 
The 721 system combines proven 

Michelson interferometer-based 

technology with advanced digital 

processing for accurate measurement 

of absolute laser wavelength 

and high resolution laser spectral 

analysis. As with all products 

from Bristol Instruments, every 

measurement is guaranteed by 

continuous calibration with a built-in 

wavelength standard. The result is 

the reliable accuracy required 

for the most demanding applications. 

 

The most complete wavelength and spectral 

characterization of CW and pulsed lasers. 

Operation with CW and 
high-repetition rate pulsed lasers. 

 
 

Input power requirement as 

low as 10 W. 
 
 

Displays wavelength, 
wavenumber, or frequency. 

 
 

Convenient pre-aligned fiber- 
optic input (free-space aperture 

for IR wavelengths). 
 
 

Straightforward operation with PC 
using high-speed USB interface. 



 WAVELENGTH MEASUREMENT  

 SPECTRAL ANALYSI S  

The 721 Series Laser Spectrum Analyzer is for researchers who need to know the spectral characteristics of their 

CW or high-repetition rate pulsed lasers. The 721 system provides the most complete analysis because it operates as 

both a high-accuracy laser wavelength meter and as a high-resolution laser spectrum analyzer. Absolute wavelength 

is measured to an accuracy as high as ± 0.2 parts per million, and the laser’s spectrum is determined to a resolution 

as high as 2 GHz. And, it does this with an unprecedented level of reliability and convenience. 

STRAIGHTFORWARD 

SPECTRAL MEASUREMENT 

OPERATES WITH CW AND 

PULSED LASERS 

The model 721 measures the spectral 

characteristics of both CW and high-

repetition rate pulsed lasers. A special 

measurement algorithm enables 

operation with lasers that have a 

repetition rate greater than 50 kHz and 

a pulse width of more than 50 ns.  
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FOR MORE INFORMATION 

WAVELENGTH METER MODE display. 

RELIABLE ACCURACY 

WITH CONTINUOUS CALIBRATION  

Two versions of the model 721 are 

available. The 721A is for the most 

demanding experiments, measuring 

laser wavelength to an accuracy of 

± 0.2 parts per million (± 0.0002 nm 

at 1000 nm). For experiments that 

are less exacting, the 721B is a 

lower priced alternative. This system 

measures laser wavelength to an 

accuracy of ± 0.75 parts per million 

(± 0.00075 nm at 1000 nm). 
 

The reliable accuracy of the 721 

system is achieved primarily due to 

continuous calibration with a built-in 

HeNe laser wavelength standard. The 

CONVENIENT LASER INPUT 

The laser under test enters the VIS 

and NIR versions of the model 721 

through a pre-aligned fiber-optic 

input connector. For free beam 

lasers, Bristol Instruments offers the 

LC-1 Fiber-Optic Input Coupler, a 

simple way to launch a laser beam 

into fiber. 
 

Since fiber is not readily available 

for infrared wavelengths, the laser 

under test enters the IR version of 

the 721 through an aperture. To 

facilitate alignment, the HeNe refer-

ence laser is emitted from the aper-

ture as a visible tracer beam. The 

laser is simply superimposed on the 

tracer beam to optimize alignment. 

broad ranges are divided into smaller 

ranges to allow for more efficient 

calculations resulting in higher spectral 

resolution and measurement rate. 

HeNe laser is an ideal reference 

source because its wavelength is well 

known and fixed by fundamental 

atomic structure. 

The 721 Laser Spectrum Analyzer 

makes it easy to determine both a 

laser’s absolute wavelength and 

spectrum. It operates with a PC 

running under Windows Vista or XP. 

Spectral information is calculated 

and then transferred to the PC using 

a high-speed USB interface. Soft-

ware is provided to control measure-

ment parameters and to report data 

in two different formats. 
 

WAVELENGTH METER MODE: system 

operates as a laser wavelength 

meter, providing real-time measure-

ment of absolute laser wavelength. 
 

SPECTRUM ANALYZER MODE: system 

operates as a high-resolution laser 

spectrum analyzer to determine 

bandwidth, longitudinal mode struc-

ture, and frequency stability. 

BROAD WAVELENGTH 

COVERAGE 

The 721 Laser Spectrum Analyzer is 

available in three broad wavelength 

configurations to satisfy virtually any 

experimental requirement. These are 

designated as VIS (375-1100 nm), NIR 

(500-1680 nm), and IR (1.3-5.0 m). 

For measurement purposes, these 
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BRISTOL .  ITôS  OUR  BUSINESS  TO  BE  EXACT!  

Measurement Display: 

Reports wavelength (nm), wavenum-

ber (cm-1), or frequency (GHz) of a 

laser under test. Wavelength and 

wavenumber are given as vacuum 

values. The accuracy of the meas-

urement is as specified for lasers 

with a bandwidth (FWHM) less than 

1 GHz (721A) and 10 GHz (721B). 

When laser bandwidth is greater, 

accuracy is reduced. 

WAVELENGTH METER 

MODE 

SPECTRUM ANALYZER 

MODE 

The WAVELENGTH METER MODE of 

the 721 Laser Spectrum Analyzer is 

used to accurately measure absolute 

wavelength of a laser. Data is re-

ported automatically to verify laser 

wavelength in real time, or to allow a 

laser to be set precisely to an 

important wavelength. 

Laser Power Intensity: 

A bar graph gives an indication of the 

relative intensity of the laser input. 

Averaging: 

Wavelength can be reported as a 

single measurement or a running 

average of measurements. 

Log to File: 

For analysis at a later time, wavelength 

data can be collected and saved to a 

file using a *.csv format. 

SPECTRUM ANALYZER MODE display. 

The SPECTRUM ANALYZER MODE of 

the model 721 is used to generate 

the spectrum of a laser. Spectral 

features are measured to a resolu-

tion as high as 2 GHz, and displayed 

in a graph with the wavelength axis 

calibrated to the specified accuracy 

of the instrument. 

Measurement Cursors: 

Two cursors are available for custom 

quantitative analysis of the laser 

spectrum. These cursors can be 

placed at any point on the spectrum. 

The wavelength and relative inten-

sity of each cursor’s position is 

reported in a table. The difference 

between the values of each cursor is 

also given in the table. 

Averaging: 

The model 721 can display every 

measured spectrum, or it can display 

an average of spectra to improve the 

signal-to-noise ratio. 

Save Spectrum to File: 

For analysis with other graphing 

software programs, the relative inten-

sity versus wavelength data can be 

collected and saved to a file using a 

*.csv format. 

Peak Wavelength: 

Gives the absolute wavelength of the 

most intense spectral feature to the 

specified accuracy of the instrument. 

Spectral Resolution: 

Two different algorithms are available 

to measure the spectrum of the laser 

under test. The Standard method gives 

a spectral resolution of 4 GHz (12 GHZ 

for IR version) and a signal-to-noise 

Mode: 

The spectrum of the laser under test 

can be generated continuously, or a 

single measurement can be made and 

then analyzed. 

Spectral Display: 

The spectrum of a laser under test is 

given as relative intensity versus 

wavelength (nm), wavenumber (cm-1), 

or frequency (GHz). Wavelength and 

wavenumber are given as vacuum 

values. Relative intensity can be 

displayed using a linear or log (dB) 

scale. The laser spectrum can be 

magnified and moved with convenient 

zoom and scroll functions. 

ratio of about 30 dB (CW lasers). A 

High Resolution algorithm offers a 

spectral resolution of 2 GHz (6 GHz for 

IR version), but with a reduced signal-

to-noise ratio. 



  721A 721B 

LASER TYPE 
1

 CW and Pulsed (pulse width >50 ns, repetition rate >50 kHz) 

WAVELENGTH   

 Range 2  VIS NIR IR 

 375 - 420 nm 500 - 630 nm IR:  1.3 - 5.0 m 

 425 - 630 nm 635 - 1260 nm 

 635 - 1100 nm 1270 - 1680 nm 

 Absolute Accuracy 3, 4 ± 0.2 parts per million 

± 0.0002 nm @ 1,000 nm 
± 0.002 cm-1 @ 10,000 cm-1 
± 0.06 GHz @ 300,000 GHz 

± 0.75 parts per million 

± 0.00075 nm @ 1,000 nm 
± 0.0075 cm-1 @ 10,000 cm-1 
± 0.225 GHz @ 300,000 GHz 

 Spectral Resolution 5 Standard 

 High 

4 GHz  (12 GHz for IR) 

2 GHz  (6 GHz for IR)  

 Calibration Continuous with built-in stabilized 
single-frequency HeNe laser 

Continuous with built-in 
standard HeNe laser 

 Display Resolution 9 digits 8 digits 

 Units nm or cm-1 (vacuum), GHz 

SIGNAL-TO-NOISE RATIO 
6

 > 30 dB (CW laser, 10 GHz FWHM, 10 times minimum input power) 

MINIMUM INPUT POWER 
7

 VIS 

 NIR  

 IR 

 100 W (350 nm) 10 W (650 nm) 10 W (1100 nm) 

 50 W (500 nm) 10 W (1500 nm) 10 W (1680 nm) 

 50 W (1.3 m) 20 W (3.0 m) 250 W (5.0 m) 

MEASUREMENT RATE/TIME 
8

 0.5 Hz (Wavelength Meter Mode) 

3 - 10 s (Spectrum Analyzer Mode) 

OPTICAL INPUT VIS/NIR 

 IR 

Pre-aligned FC/PC connector (9 m core diameter) - optional free beam-to-fiber coupler 

Collimated beam, 2 mm diameter aperture, visible tracer beam exits aperture to facilitate alignment 

COMPUTER REQUIREMENTS PC running Windows Vista or Windows XP with 1 GHz or higher microprocessor, 
at least 128 MB of available RAM, USB 1.1/2.0 port, 

VGA monitor, mouse or other pointing device  

INSTRUMENT INTERFACE  High-speed USB 2.0 interface 

Windows-based WAVELENGTH METER display program 

Windows-based LASER SPECTRUM ANALYZER display program 

Library of commands for custom and LabVIEW programming  

DIMENSIONS/WEIGHT  V IS /NIR 

 IR  

6.5” W x 5.0” H x 15.0” L (165.1 mm x 127.0 mm x 381.0 mm) 14 lbs (6.4 kg) 

6.5” W x 7.5” H x 15.0” L (165.1 mm x 190.5 mm x 381.0 mm) 14 lbs (6.4 kg) 

POWER REQUIREMENTS 90 to 264 VAC, 47 to 63 Hz, 310 VA max 

S P E C I F I C A T I O N S  

(1) Averaging may enable operation with lasers that have lower repetition rates and/or shorter pulse widths, but 
with reduced signal-to-noise ratio. Contact Bristol for details. 

(2) For operation in the mid-infrared, see model 721B-MIR data sheet. 

(3) Wavelength Meter Mode: 721A - For laser spectral bandwidth less than 1 GHz (FWHM). 721B - For laser 
spectral bandwidth less than 10 GHz (FWHM). When bandwidth is greater, wavelength accuracy is reduced. 

(4) Spectrum Analyzer Mode: 721A - Wavelength axis is calibrated to ± 0.2 parts per million. 721B - Wavelength 
axis is calibrated to ± 0.75 parts per million. 

(5) Signal-to-noise ratio is reduced for High Resolution mode. 

(6) Pulsed lasers, lasers with larger bandwidth, and/or lasers providing lower input power may have reduced 
signal-to-noise ratio. 

(7) Sensitivity at other wavelengths can be determined from a graph that is available upon request. 

(8) Measurement time for spectrum analyzer mode depends on wavelength range measured and displayed. 

Call:  (585) 924-2620 for more information or 
visit our website at : www.bristol-inst.com 

 Bristol Instruments, Inc. 7647 Main Street Fishers Victor, NY 14564-8909 
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Bristol Instruments reserves the right to change the detail 
specifications as may be required to permit improvements 
in the design of its products. Specifications are subject to 
change without notice. 


