
of the reference values, along with 
the two-dimensional beam profile. 
When viewed in real time, this dis-
play offers new insights to the true 
performance of the laser.

Capabilities and Limitations
An online laser beam perform-

ance monitor can be compared to 
an engine monitor for an automo-
bile. If the engine is operating prop-
erly but the car will not move, then 
it is logical to assume the problem 
lies in some other part of the vehi-
cle. Similarly, if the laser’s operating 
parameters are within acceptable 
limits, then any event causing non-
conforming parts can be traced 
either to the delivery system or 
the target optics. Conversely, if the 
laser’s operating parameters drift out-
side acceptable limits, then the pro-
cess should be halted until the source 
of the laser’s problem is identified 
and corrected.

In multiple-laser installations, 
the data gathered from one laser 
can be used to match performance 
to the other lasers, so that they all 
produce substantially the same per-

formance when set to the same oper-
ating parameters. Because the data 
can be stored and recalled at a later 
date, it can provide the necessary 
evidence required by ISO 9001 that 
the laser process was performed in 
an acceptable and repeatable man-
ner.

This data also is useful when 
attempting to “fingerprint” malfunc-
tions and associate them with char-
acteristic images. It can be valuable 
when the laser technician needs to 
diagnose a laser that is not operating 
properly. Trend analysis of the data 
could be used in statistical process 
control and may be able to predict 
maintenance intervals for critical 
parts.

Of course, this instrumentation 
has limitations. First, because the 
analysis is performed at the laser’s 
outlet, it cannot determine any mal-
functions in the delivery or focusing 
optics. Second, retrofitting requires 
that the laser be taken out of service 
while the beam-splitting optics are 
installed. And last, this instrumen-
tation is more costly to install than 
nonelectronic equipment.

What’s Really Going On
Online laser beam performance 

monitoring now is available for gen-
eral use. It can instantly alert the 
operator to malfunctions. It offers 
performance documentation and 
efficient tuning and adjustment, and 
it supports statistical process con-
trol. Most important, online mon-
itoring tells the operator what is 
really happening to the laser system. 
N

Lawrence Green is Product Sales Manager 
with Spiricon Inc., 2600 N. Main, Logan, 
Utah 84341, phone 435-753-3729, fax 
435-753-5231, e-mail sales@spiricon.com, 
Web site www.spiricon.com. Spiricon designs 
and manufactures instrumentation to measure 
laser beam profiles and performance.

Lead-in photo courtesy of GSI Lumonics, 
Livonia, Michigan.

Figure 3
Analysis results are displayed on a screen so operators can monitor the performance 
of the laser in terms of beam profiles, focusing curves, and real-time M2 calcula-
tions.
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