
Laser material processing demonstrat-
ed its significance in many areas
such as microelectronics, data stor-

age, photonics and nanotechnology, since versa-
tile laser sources provide flexible and unique
energy sources for precise control of material
processing. With current laser technology, short
wavelengths down to X-ray range and short
pulses duration down to femtosecond range can
be achieved. The extreme conditions created by
laser irradiation have provided strong impact on
material research. 

To achieve nanoscale laser machining and
processing of materials and structures, we need
to overcome the diffraction limit of the laser
wavelengths. Recently, different approaches have
been explored to overcome the diffraction limit
and to achieve feature sizes down to 10-100nm
order, way beyond the diffraction limits. These

approaches include laser-assisted scanning probe
microscope (SPM), superfocusing by optical res-
onance in spherical particles, laser nanoimprint-
ing, laser annealing of ultrashallow pn junctions,
and laser cleaning of nanoparticles.

Laser-Assisted SPM
Laser-assisted SPM involves various ways in

which the laser beam is integrated with an SPM.
Here laser-assisted SPM refers to the case when
the SPM tip is irradiated with a laser beam. In
the past several years, extensive research has
been conducted to explore the mechanisms of
laser-assisted SPM nanostructuring. Possible
mechanisms include nanoindentation due to the
mechanical contact between the SPM tip and the
sample surface, nanoscale surface heating by the
enhanced optical field resulting from the cou-
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New NIST Director
The U.S. Senate has con-

firmed William Alan Jeffrey,
a veteran manager of federal
science and technology devel-
opment, as the 13th director of
the U.S. Commerce Depart-
ment’s National Institute of
Standards and Technology
(NIST). Jeffrey, 45, was nom-
inated by President Bush on
May 25, 2005, to succeed
Arden Bement, who was
appointed director of the
National Science Foundation
in November of last year.

Jeffrey has been involved
in federal science and tech-
nology programs and policy
since 1988. Previous to his
appointment as director of
NIST he served as senior
director for homeland and
national security and the
assistant director for space
and aeronautics at the Office
of Science and Technology
Policy within the Executive
Office of the President.

Honeybees Sniff 
Out Landmines

Jerry Bromenshenk and
colleagues from the

In
The 
News...

Laser Nanomachining & Nanoprocessing

(Cont. on pg. 14, 
see In The News…)

OSHA Aligns With LIA

The Occupational Safety and Health
Administration (OSHA) and the
Laser Institute of America (LIA) rec-

ognize the value of establishing a collaborative
relationship to foster safer and more healthful
American workplaces. Therefore, OSHA and
LIA have formed
an alliance that
focuses on provid-
ing access to train-
ing resources to
help protect work-
er safety and
health, particularly by reducing and preventing
exposure to laser beam and non-beam hazards
in industrial and medical workplaces. In addi-
tion, the organizations will focus on sharing

information on laser regulations and standards,
bioeffects lasers have on the eyes and skin,
laser control measures and laser safety program
administration. 

“This alliance is a perfect opportunity to
expand our efforts to provide access to safety

and health training to
those in industrial and
medical workplaces,”
said Jonathan L. Snare,
OSHA acting assistant
secretary. “We are
pleased to join with the

Laser Institute of America, who share our goal
of reducing injuries and illnesses among the
industry’s workers.”

“Our members and staff are very pleased to

(Cont. on pg. 8 see Alliance)

by Y.F. Lu
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Laser Institute of America (LIA) is the professional
society dedicated to  fostering lasers, laser applications and

laser safety worldwide. LIA is the secretariat and publisher of
the ANSI Z136 series of laser safety standards, and is a leading
provider of laser safety education.

LIA offers educational programs, conferences and sym-
posia on the applications of lasers and electro-optics. LIA’s
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Electro-Optics (ICALEO®)  features the world’s foremost meet-
ing on laser materials processing. The biennial International
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407.380.1553, 1.800.34.LASER or visit our home on the Web:
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Mar. 13-15, 2006 • Orlando, FL

Fundamentals of Laser Safety
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123 Explorer Street, Pomona, CA 91768
Tel: 909/468-3636   Tol l  Free: 800/423-4277   Fax: 909/468-3640Q U A L I T Y   S A F E T Y   P R O D U C T S

WILSON’S COMPLETE 
LASER PROTECTION

Wilson offers One-Stop-Shopping for all your laser protection needs.

Of course, the Flagship of the
Wilson line is the Laz-R-Barrier(r)
— superior to all other laser curtains.

That’s because Laz-R-Barrier(r)
protection curtains contain reflective
laser radiation and broadband optical
radiation from laser plumes. These
curtains protect against accidental
and chronic eye and skin irritation that
can result from exposure to reflective
laser beams.

Laz-R-Barrier is flexible, drapable
and can be fabricated in most curtain
sizes and shapes.  When supported on
Wilson’s easy rolling track framework,
the curtains are compatible with inter-
locking circuits 

Wilson also offers a variety of
Laser Eyewear, designed for
added protection for both operators

and those nearby. This fine quality
Eyewear prevents eye injury from
errant laser beams.

No matter what your needs may be, Wilson has the product line 
to fulfill your Industrial and Medical laser safety requirements.

Whether it’s Optical Table Barriers, Roller Shades, Window Shades, 
Beam Stops, Signs, Illuminated Signs or Door Stops, 

Wilson has it all.

   





LIA is all about teamwork and two
recent events illustrate this in quite
different ways.

First, the OSHA alliance, described in
more detail on page 1 shows how we can
combine our strengths with those of another
organization to more effectively carry out a
common mission, in this case our mission “to
foster…… laser safety……” and OSHA’s mis-
sion to keep the workplace safe. We are
pleased and proud to work together with
OSHA to provide increased resources and
training to improve laser safety in the work-
place.

In the second example, we held a
Northeast Regional Meeting, soon to be an
LIA Chapter. Here executive committee mem-
ber Bill Shiner worked with LIA staff mem-

bers Jim Naugle and Rich Greene to organize
the regional meeting. The response was so
positive that several volunteers came forward
to lead the effort to form a Northeast Chapter
of LIA (see page 9). We intend to build on this
momentum and hold regional meetings in the
Midwest and in northern California in coming
months.

We are also continuing negotiations with
a number of different groups to find coopera-
tive ways to carry out our overall mission to
foster lasers, laser applications and laser
safety worldwide more widely and effectively.

Go team! 

LIA TODAY

September/October 20055

Team LIA

Executive Director’s Message 

LIA Executive 
Director Peter Baker  
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Nanomachining , cont. from pg. 1 

pling between the laser beam
and the SPM tip, chemical des-
orption of atoms from the sam-
ple surface by the increased
tunnelling current, enhanced
chemical interaction between
the SPM tip and the sample
surface, and dissociation of gas
species between the SPM tip
and the sample surface and the
subsequent atomic deposition.
In practical laser-assisted SPM
nanostructuring, several of
these mechanisms can co-exist
to affect the final surface
nanomodification. 

The SPM probe head has
an open architecture to allow
an external laser beam to be
directly introduced to the tip-
sample gap from 0 to 45˚ (θ)
(Fig. 1). The power of the
laser beam is detected using a
power meter by measuring 5%
of the total laser energy with a
beam sampler. A λ/2 wave-

plate was introduced to rotate
the polarization of the laser
beam before it reached the
SPM tip. Figure 2 shows ultra-
fine lines created on a Cu sur-
face using the laser-assisted
SPM by nanoscale local heat-
ing and vaporization. The

small width of the lines
demonstrates the nanoscale
focusing of the laser beam
(~10nm).

Superfocusing by 
Optical Resonance in
Spherical Particles

A low-cost and simple
optical lithography technique
was developed based on parti-
cle-enhanced laser irradiation.
The optical resonance in the
particles is the excitation of
partial waves (multipole
modes of spherical cavity).
The resonances are very sharp.
It means that optical reso-
nances produce high intensi-
ties in the near-field region
and, naturally, it can lead to
the formation of “hot spots” if
this high intensity will be on
the substrate surface. Clearly,
these “hot spots” can be used
to fabricate nano-features in

near-field regions.
Figure 3 shows the
FDTD (finite-difference
time domain) simula-
tion results of a KrF
excimer laser beam
(wavelength: 248nm)
passing though a silica
particle with a diameter
of 1 micrometer. The
silica particle “focuses”
the laser beam to a tiny

spot much smaller than the
particle size. The electrical
field is enhanced by a factor of
6. Therefore, the optical inten-
sity at the “focal point” is 36
times higher than that of the
incident laser beam. 

Figure 4 shows an example
of creating hole-array using a
femtosecond laser (wave-
length 800nm, pulse duration
100fs) on an Al surface cov-
ered with 1.0mm silica parti-
cles. Due to the strong local
intensity underneath the parti-
cles and short pulse duration
of the incident laser beam, the
holes are deep and have sharp
edges. It can be seen that non-

thermal ablation has occurred
during laser irradiation.

Laser Nanoimprinting
In view of the fast devel-

opment of photonic bandgap
structures, new process to
form large-scale periodic
structures on a solid substrate
with a low cost and a high
throughput is required. To
meet this requirement, a new
approach has been developed
to fabricate nanoscale periodi-
cal structures using laser-
assisted nanoimprinting of
self-assembled particles. This
technique is a parallel process
feasible for large-area fabrica-
tion of photonic structures. 

Figures 5 and 6 show 2-D
and 3-D periodical structures
fabricated on Si surface using
laser-assisted nanoimprinting
of single- or multiple-layer
self-assembled silica particles.
The silica particles were
removed after imprinting using
HF chemical solution. 

Laser Annealing of
Ultrashallow pn
Junctions 

As MOSFET (Metal-
Oxide-Semiconductor Field
Effect Transistor) scaling
down continues, ultrashallow
and highly-activated junc-
tions are essential for device
performance and control of
short channel effects. For
example, the 100nm technolo-
gy node requires source/drain

extension junctions to be 20-
33nm, with sheet resistance in
the range of 200-625 Ω/ÿ .
Ultrashallow p+/n junctions
using boron-ion implantation
are difficult to fabricate due to
channelling of boron ions and
transient-enhanced diffusion
(TED) of boron during subse-
quent annealing. Several
annealing processes are being
developed that limit diffusion
of dopant while achieving good
activation. Ultra-low energy
ion implantation and rapid ther-
mal annealing (including spike
annealing) are typically used to
form ultrashallow junctions.
However diffusion of the
dopant during annealing places
a limit on the minimum junc-
tion depth. 

Laser annealing, in which
a laser melts a preamorphized
surface layer and causes the
dopant to be distributed
throughout the region of melt-
ed Si, is another promising
candidate for formation of
ultrashallow junctions. Recent

Fig 1: Schematic diagram of the
laser-assisted SPM.

Fig 2: 10nm lines on Cu surface
due to nanoscale local heating. 

Fig 4: SEM image of periodic pit
arrays formed after laser illumi-
nation of SiO2 particles on an
A1 surface. 

Fig 3: Electrical field distribution of a laser light (λλ =
248nm) passing through a SiO2 particle of 1.0mm. 
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works have shown that the
degree of activation increases
as higher laser fluence is
applied. The tradeoff however,
is that deeper junction results.
A new approach of multiple-
pulse laser annealing was
recently developed to achieve
highly-activated p+/n junctions
without compromising on the
junction depth. 

Laser Cleaning of
Nanoparticles

Laser cleaning has
emerged in order to effectively
remove contaminants from
solid surfaces. Laser cleaning
was demonstrated both theo-
retically and experimentally to
be an effective cleaning tech-
nique for removing nanoparti-
cles from solid surfaces with-
out damage. The surface
cleanliness can be monitored
in real time by acoustic, elec-
tric and optical means.
Applications of laser cleaning

include cleaning magnetic
slider surfaces, magnetic
media surfaces, silicon wafers
and IC mold surfaces,
although further engineering
efforts are still required. 

Conclusions
Laser nanomachining and

nanoprocessing are new fron-
tiers beyond the optical diffrac-
tion limit. It has shown that
lasers can be used to produce
materials and structures with
dimensions of 10 to 100nm that
are much smaller than the dif-
fraction limit of laser wave-
lengths. The feasibility of laser
nanomachining and nanopro-
cessing has been proven by a
few examples, including laser-
assisted scanning probe micro-
scope, superfocusing by optical
resonance in spherical particles,
laser nanoimprinting, laser
annealing of ultrashallow pn
junctions, and laser cleaning of
nanoparticles. With further

efforts in basic science and
engineering, lasers will play
more important roles in a new
arena – nanoscale science and
engineering. 

Dr. Y. F. Lu (ylu2@unl.edu,
402-472-8323) is an associate
professor with the Dept. of
Electrical Engineering, Univ. of
Nebraska-Lincoln, Lincoln,

Fig. 5: Hemispherical cavity arrays on Si surface after
laser-assisted imprinting using (a) 0.97µm and (b)
0.33µm silica particles.

(a) 500 nm (b) 500 nm

Fig. 6: SEM micrographs of 3-D (multi-layer) cavity
structures formed after imprinting 0.97µm silica parti-
cles in silicon. Cavities oriented both in (a) [111] and
(b) [100] directions. 
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become an OSHA alliance
partner as we share a common
commitment to occupational
safety,” added Peter Baker,
LIA’s executive director. “We
look forward to working
together to educate OSHA
employees and laser users on
the safe use of lasers.”

The Program Basics
The alliance calls for

OSHA and the institute to
work together to develop
training and education pro-
grams for OSHA staff, laser
manufacturers and laser users
of Class 3a, 3b and 4 lasers
regarding laser program
administration information to
employers and employees.  

Alliance members will
produce materials on the
recognition and prevention of
laser hazards in the work-
place and develop electronic
assistance tools and other

ways to communicate the
information to employees and
employers in medical, indus-
trial, military, research and
development, and optical
fiber communications indus-
tries. The two organizations
will work together to deliver
or arrange for the delivery of
laser-related safety courses;
and will speak, exhibit or
appear at OSHA or LIA con-
ferences, local meetings, or
other laser safety training
events and participate in
forums, roundtable discus-
sions or meetings on laser
safety issues to help forge
innovative solutions in the
workplace or to provide input
on safety and health issues. 

A joint team of represen-
tatives from the LIA and
OSHA will meet regularly to
develop an action plan, iden-
tify goals and objectives, and
track and share information

on activities and results of the
alliance.

Everyone Has A Role
OSHA’s alliances provide

parties an
opportuni-
ty to par-
ticipate in
a volun-
tary coop-
erative
relation-
ship with
OSHA for
purposes
such as
training
and educa-
tion, out-
reach and
communi-
cation and
promoting
a national
dialogue on workplace safety
and health.

Employers are responsible
for providing a safe and
healthful workplace for their
employees. OSHA’s role
is to assure the safety
and health of
America’s workers
by setting and
enforcing stan-
dards; provid-
ing training,
outreach,
and edu-
cation;
estab-
lishing
partner-
ships;
and
encour-
aging
continual
process
improvement in workplace
safety and health. For more
information, visit
www.osha.gov.

LIA, the secretariat and
publisher of the ANSI Z136

series of laser safety stan-
dards, already offers a wide
range of laser safety training
courses for personnel in
research, industrial and med-

ical laser facilities. These
courses are instructed by the
leading experts in laser tech-
nologies and laser safety
today. In addition to training

courses, LIA also offers a
broad range of additional

laser safety materials
such as safety videos,

in-house and online
training. Stay

tuned to the LIA
TODAY to

see what this
new

alliance
will
bring
about for
the
future as
the first
planning
meeting
will be

held Sept. 19, 2005. For
more information on any of
these safety tools or LIA’s
conferences, contact LIA at
1.800.34. LASER, or visit us
at www.laserinstitute.org.

Alliance , cont. from pg. 1 

From left: LIA Education Director Rich
Greene, OSHA Acting Assistant Secretary
Jonathan Snare, and LIA Executive
Director Peter Baker sign the OSHA/LIA
alliance agreement.

LIA has been involved with laser
safety training for over 37 years
and is dedicated to fostering
lasers, laser applications, and
laser safety worldwide. The soci-
ety’s efforts will continue under
the OSHA alliance. 

             



The Laser Institute of
America (LIA) held
its first regional

meeting in Sturbridge, Mass.
on Aug. 18, 2005. The meeting
exceeded all of LIA’s expecta-
tions. Fulfilling its mission to
foster lasers, laser applications,
and laser safety worldwide,

LIA is pleased to report that
those in attendance voted unan-
imously to form a Northeast
Chapter of the society in this
laser industry rich area.  

Meeting First
The meeting, which was

attended by over 50 LIA mem-
bers and prospective new
members, included an optional
facility tour of LIA Corporate
Member IPG Photonics. IPG
is the world’s leading designer
and manufacturer of high
power fiber lasers, diode lasers
and amplifiers for materials

processing, communications,
medical, scientific, aerospace,
test and measurement and
other commercial applications.
The tour was well organized
and very informative. The
feedback from all those who
attended the tour was positive. 

Following the tour was a
presentation by David
Belforte, chief editor of
Industrial Laser Solutions,
titled “Industrial Lasers in
China: A Global Threat?”
Belforte’s presentation was
well received and gave an up-
to-date snapshot of the laser
industry in China.

NE Chapter Develops
Following this, the discus-

sion with LIA staff members
regarding formation of a
Northeast Chapter ensued.
Once agreed upon, further
plans were developed and per-
tained to the chapter’s develop-
ment and mission as
allowed by LIA’s
bylaws. The goal of
the group is to provide
laser community net-
working avenues and
education for LIA
members and to serve
as a recruitment tool
for potential new mem-
bers. Bimonthly meet-
ings will be held
throughout the area
with a guest speaker or
factory tour as part of
each one.

Five voluntary
chairmen have been
named from five dif-
ferent Northeast
regions. These chair-
man are: Bo GU of
GSI Lumonics, Boston,

Mass., Bill Shiner of IPG
Photonics, Worcester, Mass.,
Ron Schaeffer of Photo
Machining, Nashua, N.H.,
Robert Brown of CCAT,
Hartford, Conn., and George
Andrews of Yale University,
New Haven, Conn.

The next stage of the chap-
ter’s development is to conduct
a new member drive by con-
tacting prospective members
from the laser, industrial, med-
ical, and scientific communities
to insure that the chapter has
good balance and to provide
the maximum networking and
benchmarking opportunities to
the members. Membership in
the LIA is required to join the
local chapter.

“The formation of an LIA
chapter in this area will pro-
vide outstanding local leader-
ship and present increasing
opportunities to meet needs in

the region,” said LIA
Executive Director Peter
Baker. 

Future Plans
The goal of the LIA is to

form many of these regional
chapters throughout the coun-
try and then grow internation-
ally. According to LIA’s
bylaws, each chapter must
consist of a minimum of 20
LIA members and form an
organizational committee with
one designated chair. There
will not be any chapter dues
and the group must meet a
minimum of four times a year.

The next LIA Regional
Meeting will be held Dec. 15,
2005 in the Detroit area, to
determine whether or not a
local chapter will be formed.
For more information, call
800-34-LASER or visit
www.laserinstitute.org.
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Over 50 attendeed LIA’s first regional meeting. The LIA
Northeast Chapter was formed as a result. 

LIA Forming 
Northeast Chapter 

Dave Belforte gave a pre-
sentation on the global
market threat of China to
the laser industry. 

             



HR4000 Fiber Optic Spectrometer

The Ocean Optics HR4000 is a user-configurable, high-resolu-
tion miniature fiber optic spectrometer that is ideal for applica-
tions such as characterizing lasers and determining atomic
emission lines. The HR4000 enables optical resolution as pre-
cise as 0.02 nm (FWHM). Features include a 3648-element
detector that is responsive from 200-1100nm. A user-selected
grating and entrance aperture determine the system’s specific
range and resolution. Programmable microcontroller has 10
digital I/Os, analog I/O and a pulse generator for external
device triggering.

Ocean Optics
830 Douglas Avenue
Dunedin, FL 34698
727-733-2447, 727-733-3962 fax
Info@OceanOptics.com
www.OceanOptics.com

FireWire Laser Beam Profiler

Spiricon announces Laser Beam Profilers using FireWire®

equipped cameras, which connect directly to a laptop computer,
providing a portable beam analyzer. Multiple FireWire cameras
operate simultaneously and capture CW and pulsed laser beams.
The LBA-FW uses standard magapixel CCDs, and with fluores-
cent plates, lasers in the UV can be analyzed. Spiricon’s Pyrocam
III covers IR from 1µm to over 1000µm. The included UltracalTM

baseline offset compensation remains
the industry standard.

Spiricon, Inc.
2600 North Main
Logan, UT 84341
435-753-3729, 435-753-5231 Fax
info@spiricon.com
www.spiricon.com

Laser Product Showcase
LIA TODAYLIA TODAY

Compact Excimer Laser 

For the first time, the entire gas handling system is contained
in a commercial excimer laser, thus reducing the planning,
investment and running costs for the user. Different versions
are available that vary in maximum repetition rate (200Hz or
500Hz) and wavelength (193nm or 248nm). The Xantos STM

reaches a maximum energy up to 18mJ at 248nm and per-
forms with an energy stability of s < 2% (standard deviation). 

TuiLaser AG
Munich, Germany
719-481-1294
719-487-8360 Fax
sales-usa@tuilaser.com
info@tuilaser.com
www.tuilaser.com

Flying Optics Laser

Finn-Power International has introduced the L6 – a new gener-
ation flying optics laser. The L6 features innovative linear
drive motor technology to allow maximum speeds even in
small notches or narrow contours. It is designed with the fol-
lowing features for enhanced flexibility and efficiency: linear
drive technology for high speeds, up to 4,000kW laser power,
extreme accuracy, auto focus cutting head, compact, modern
design, and material flow for productive flexibility. 

Finn-Power International, Inc.
710 Remington Road
Schaumburg, IL, 60173
847-885-3200 
847-885-9692 fax
www.finnpower.com

New BURLE MCP Selection Guide Available

This covers sizes from 4mm to 150mm diameter and 2- to 25-
micron pores and is available free upon request. BURLE’s
exclusive Long-Life™ MCPs
provide sustained output up to
five times longer than standard
MCPs. The 2-micron pore ver-
sion provides the highest spatial
and temporal resolution available.
Extended Dynamic Range™
increases the maximum detection
limit 10 times.

BURLE Electro-Optics 
800-648-1800 
508-347-4000
sales001@burle-eo.com
www.burle.com/bpi.
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An Outstanding Material Processing Tool

The DPSSL Aion Industrial (based on Nd:YV04 or Nd:YAG)
offers very high laser peak powers at repetition rates up to
100kHz, which is the key technology for faster processing
speed and low operation costs. Furthermore, the laser displays
superior beam quality, excellent pulse-to-pulse stability and
precise power control. Typical applications are: ID-card mark-
ing, soft/hard wafer marking, flip-chip marking, IC marking,
deep structuring and solar cell processing. 

TuiLaser AG
Munich, Germany
719-481-1294
719-487-8360 Fax
sales-usa@tuilaser.com
info@tuilaser.com
www.tuilaser.com
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• Precision Cutting & Drilling
• Laser Marking & Engraving
• Micromachining & Ablation
• Power Monitoring

The Laser 
for Your Application.

tech.sales@Coherent.com
www.Coherent.com
(800) 527-3786  (408) 764-4983

Japan +81 (3) 5635 8700
Benelux +31 (30) 280 6060
France +33 (0)1 6985 5145

Visit our technical presentations:

LMF Session 2: Micro Cutting, Drilling & Shaping
Title: UV-Micromachining by Excimer Laser
Tuesday, November 1, 8:00 am

Laser Solutions Short Courses
Title: Excimer Laser Micromachining
Thursday, November 3, 8:40 am

Germany +49 (6071) 9680
Italy +39 (02) 34 530 214
United Kingdom  +44 (0) 1353 658833

Superior Reliability & Performance

The LT-5000 delivers industry-leading power
in a stacked array platform.

The LT-5000 Series array products provide powerful, high effi-
ciency QCW lasers for the most demanding applications.
Standard bar configurations range in power from 500W to
1kW.  The LT-5000 is available at a standard peak operation
wavelength of 808nm and can be optimized for a variety of
different operation conditions. 

Lasertel, Inc. 
7775 N. Casa Grande Hwy.
Tucson, AZ  85743 
520-744-5700
www.Lasertel.com 
sales@lasertel.com

Mastering Light Interactive CD

New from LIA is a training CD – Laser Safety: Mastering Light
(pub. #203). Developed from LIA’s popular Mastering Light
Video – An Introduction to Laser Safety, this interactive CD
version reviews the lasers’ history and current uses, compo-
nents, and various hazard issues. Control measures, including
the duties of the laser safety officer, are detailed. The CD ful-
fills the ANSI Z136.1 and OSHA training requirements for
employees working with or
around Class 3b or Class 4 lasers. 

Laser Institute of America
13501 Ingenuity Dr., Ste 128
Orlando, FL 32826
407-380-1553, 407-380-5588 fax
lia@laserinstitute.org 
www.laserinstitute.org
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University of Montana at Missoula are
training honeybees to sniff out the explo-
sives found in landmines and uses LIDAR
to track their progress in-flight (Optics
Express 13 5853), reported the Aug. 11
issue of Optics.org. Bees can be trained in
a couple of days to pick up the scent of the
explosive in the landmine by injecting trace
amounts of target chemical into feeders.
This causes the foraging bees to seek
sources of food with the same smell. When
the bees locate vapors from a landmine,
they fly along the plume to its source
where they pause before continuing. 

The next part of the puzzle was how to
track the bees. Joe Shaw and colleagues
from Montana State University came up with
a horizontal scanning LIDAR system. The
co-polarized LIDAR system uses a frequen-
cy-doubled 532nm Nd:YAG emitting 100mJ
pulses at a repetition rate of 30Hz. The back-
scattered light is passed through a receiver
with a linear polarization parallel to that of
the emitted light. In an experiment, the
researchers concluded that the scanning
LIDAR consistently detected a higher bee
density near most of the significant chemical
plumes. There is still a lot of work to do as a
bee hovers over a potential mine site for only
a few seconds. This is a sufficiently long
time for LIDAR detection if the laser beam
is pointed in that direction at that time. 

“The primary limitation was identifying
bee-specific signatures from grass and
other interfering objects,” said Shaw. “We
have already developed some new sensors
and are in the process of characterizing
them in the field.” 

Built-in "Fingerprints" on Surfaces
The surfaces of most paper documents,

plastic cards and cardboard packages con-

tain unique “fingerprints” that could be used
to combat fraud, according to Russell
Cowburn and co-workers at Imperial
College London, Durham University and
the University of Sheffield in the U.K. The
fingerprint is contained in microscopic
imperfections on the surface and can be read
by a portable laser scanner, reported the
Aug. 2 issue of Optics.org. The results could
eventually eliminate the need for expensive
security measures on passports, identity
cards and pharmaceutical packaging. The
physicists used a phenomenon called “laser
speckle” to examine the structure of differ-
ent surfaces. They scanned a focused laser
beam over a sheet of white paper and used
photodetectors to record the intensity of the
light reflected from four different angles.

The physicists then quantified how
much random fluctuations on the paper dif-
fered from the mean value (called the zero
positional shift) and converted these values
into 1s and 0s to obtain the fingerprint
code. They obtained different codes for dif-
ferent sheets from the same pack, and
achieved similar results for plastic credit
and identity cards and cardboard packaging.
Moreover, a sheet of paper could be identi-
fied even after it had been screwed up into
a ball, submerged in water, baked at 180°C,
scribbled on with ballpoint and black mark-
er pens, and scrubbed with abrasives. The
probability of two pieces of paper sharing
the same fingerprint is less than 1 in 1,027. 

“Our findings open the way to a new
and much simpler approach to authentica-
tion and tracking,” said Cowburn. “This is
a system so secure that not even the inven-
tors would be able to crack it since there is
no known manufacturing process for copy-
ing surface imperfections at the necessary
level of precision.”

In The News,  cont. from pg. 1

The Journal of Laser Applications®

offers the latest refereed papers by leading
researchers in the laser community. The
upcoming November 2005 issue includes
papers from materials processing. Look
for the online version at www.laserinsti-
tute. org/publications/jla/. To view the
journal online, please make sure your
membership is current.

The JLA® is published four times a

year by the Laser Institute of America in
February, May, August and November. It
is sent to all LIA members as a member
benefit. For nonmembers of LIA, call the
American Institute of Physics at 1.800.
344.6902 for subscription information. 

Sign up at http://scitation.aip.
org/jla/alert.jsp to receive your JLA table
of content e-mail alerts.

Journal of Laser 
Applications® Update
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published by:

Laurin Publishing
Berkshire Common
PO Box 4949 Dept. LA
Pittsfield, MA 01202-4949
Tel: (413) 499-0514
Fax: (413) 442-3180
E-mail: photonics@laurin.com

Read the Industry’s Leading Magazine
Get The Information You Need To Stay Ahead.
Photonics is a fast-paced technology, and keeping up with the
day-to-day developments in optics, lasers, fiber optics, electro-
optics, imaging and optical computing has never been so critical.

Photonics Spectra magazine will keep you on top of new devel-
opments with complete news and information on this technology
each month. The latest information on research and develop-
ment, innovative applications and products, new ideas in design,
business trends — all of these are in every issue of Photonics
Spectra.

Today, more professionals in this industry read Photonics
Spectra than any other photonics publication. The 
industry’s most experienced editorial staff presents feature arti-
cles on timely subjects, vital news on the latest 
photonics technology and columns designed to give you the
complete picture of the photonics industry.

To Get a Free Subscription on our Website, visit us
at www.photonicsspectra.com and click on Subscriptions
or call (413) 499-0514.

Lawrence H. Sverdrup, San Diego, CA
Harry Gao, Bedford, MA
Rob Janoch, Marlboro, MA
Madalyn Gervasi, Weymouth, MA
Nan Allen, Madison, MS
Stephen Thompson, Hudson, NH
Gary Wimmer, Somerset, NJ
Christopher Hughes, Columbus, OH
Pamela A. Dwyre, Portland, OR

R. David Reeves, Conroe, TX
Al Alfonso, Houston, TX
Sue Terry, McFarland, WI
Wayne Hooper, Ingleburn, NSW, Australia
Sunny Lo, Northgate, Old Australia, Australia
Tadashi Misu, Narashino, Chiba, Japan
Edson Costa Santos, Toyonaka-shi, Osaka-fu, Japan
William Rothwell, Framlingham, Woodbridge, UK

Welcome New LIA Members

For a complete list of corporate members, visit our corporate directory at www.laserinstitute.org.

Corporate Members

Individual Members

• AB-Tex Beverage Ltd., Abilene, TX
• Adapt Laser Systems, Kansas City, MO
• ARCOR Laser Services, Windsor, CT
• Del Mar Photonics, Inc., San Diego, CA
• EM4 Inc., Bedford, MA
• Exitech Inc., Fort Lauderdale, FL

• Laser Advantage, LLC, Nashua, NH
• Laser Logistics Corporation, Newcastle, WA
• Lasertripsy Techniques, Ltd., Winter Park, FL
• National Aerospace Leadership Initiative, East

Hartford, CT
• Photon Control Inc., Burnaby, BC, Canada
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Florida Location for 
Crafford-LaserStar 

Crafford-LaserStar
Technologies Corporation,
Riverside, R.I., has opened a
LaserStar Center in Winter Park,
Fla. The office, which opened
officially in August 2005, will
be a sales, service, education
and training facility.

“The decision to establish
our presence in the Florida area
is consistent with our plans for
growth and the desire to estab-
lish a presence closer to the
markets that we serve” said
James Gervais, executive vice
president. 

Crafford-LaserStar
Technologies is a premier sup-
plier of laser welding and laser
marking machines to the jewel-
ry, dental and industrial market-
places. Additional offices are
located in Texas and California.

For more information visit
www.laserstar.net. 

Consulting Partnership
Formed

Dick Pellegrini, president of
Pilgrim Associates, Lakeland,
Fla. and former VP/GM of GPT
Glendale, Inc., has formed a new
strategic consulting partnership
with Executive Solutions, LLC
of West Palm Beach, Fla. pro-
viding senior level consulting
services for troubled companies
experiencing serious restructur-
ings due to M&A, divestitures
and succession changes; opera-
tions and new product develop-
ments as well as financial turn-
arounds. Their resource supports
include a wide range of seasoned
senior executives located
throughout the U.S., U.K. and
China. For more information
visit www.excsolutions.com. 

The meeting of ANSI Z136 Ad-Hoc
Committee on Additional Standards held in

August was deemed highly successful and produc-
tive by all in attendance. A vote was taken to deter-
mine whether to recommend to the committee the
development of three new vertical Z136 standards –
Safe Use of Lasers in the Manufacturing
Environment; Safe Use of Lasers in Research,
Development and Testing; and Safe Use of Lasers in
Entertainment, Display and Exhibitions, which
passed unanimously. 

This recommendation will be presented to the
committee at the annual meeting and, if approved,
PINS (Project Initiation Notification System) forms
will be submitted to ANSI for listing in the
Standards Action to allow for participation by inter-
ested parties. For more information on how to partic-
ipate on ASC Z136 or any of its subcommittees,
please contact Barbara Sams at the Laser Institute of
America, 407-380-1553 or email bsams@laserinsti-
tute.org.

Mark your calendars today! The ASC Z136
Annual Meeting is scheduled for Thursday, March
16, 2006 at FDA/CDRH in Rockville, Maryland.
Details to follow.

Members In Motion ASC Z136 Update
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BLS Exam Dates
The Board of Laser Safety™ (BLS)

will be offering Certified Laser Safety
Officer (CLSO) exams Oct. 21 in Sedona,
Ariz., Nov. 4 in Phoenix, Ariz., Nov. 12 in
Las Vegas, Nev., and Dec. 9 in Orlando,
Fla. BLS will also be offering Certified
Medical Laser Safety Officer (CMLSO)
exams Oct. 14 in Philadelphia, Pa. and Nov.
13 in Phoenix, Ariz. Cost is $300 for the
CLSO exam and $150 for the CMLSO
exam, both prices include the application.
For more information contact Rich Greene
at bls@lasersafety.org, 800-345-2737, or
visit www.lasersafety.org. 

LIA Regional Meeting
LIA invites those in the laser industry in

the Detroit area to come network with other
laser professionals facing the same chal-
lenges at its first regional meeting for this
region. The meeting will be held on Dec.
15, 2005 at a location still being deter-
mined. It will be free for all LIA members,
but you must register. The nonmember
price is $10. Visit www.laserinstitute.org
for more information. This meeting will
also determine whether a local chapter will
be formed (see article on page 9).  

LIA at Fabtech
FABTECH® 2005, co-sponsored by the

Society of Manufacturing Engineers and the
Fabricators & Manufacturers Association
International, will be held Nov. 13-16 in
Chicago, Ill. Fabtech is North America’s
largest annual metal and fabricating event
with 700 exhibitors with over 2,000 products
on display and a wide range of technologies
and equipment in action. We invite attendees
to stop by the LIA booth (#13014) and learn
about the laser safety training available from
LIA, which includes the ANSI standards for
safe use of lasers series, the LIA Handbook
for Laser Materials Processing, and laser
safety training. For more information visit
www.fmafabtech.com. 

ICALEO® Approaching 
The 24th International Congress on

Applications of Lasers & Electro-Optics
(ICALEO®) will be held Oct. 31-Nov. 3,
2005 at the Hyatt Regency in Miami, Fla.
Pre-conference registration is $695 for LIA
members and $795 for nonmembers. Onsite

costs and registration after Oct. 11 are $745
for members and $845 for nonmembers.
For more information, visit www.icaleo.org
or contact Conference Director Beth Cohen
at bcohen@laserinstitute.org. 

PICALO in 2006
LIA’s newest conference, the Pacific

International Conference on Applications of
Lasers and Optics (PICALO), is back for a
second time. First held in 2004, the 2006
conference will be held Apr. 3-5 in
Melbourne, Australia. PICALO will focus
on the growth and application of lasers and
optics in the Pacific region. For more infor-
mation, visit www.laserinstitute.org/confer-
ences or contact Beth Cohen at 800-34-
LASER or bcohen@laserinstitute.org. 

ILSC® 2007 Announced
With the ink barely dry on the con-

tracts, LIA would like to announce the
location and date of its next International
Laser Safety Conference (ILSC®). ILSC®

2007 will be held Mar. 19-22, 2007 at the
San Francisco Airport Marriott in San
Francisco, Calif. More details will follow,
but please mark your calendars now to
attend this comprehensive four-day interna-
tional conference covering all aspects of
laser safety practice and hazard control.

Mastering Light Interactive CD
LIA has a new training CD now avail-

able – Laser Safety: Mastering Light (pub.
#203). Developed from LIA’s popular
Mastering Light Video – An Introduction to
Laser Safety (pub. #303), this new interac-
tive CD version reviews the lasers’ history
and current uses, components, and various
hazard issues. Control measures, including
the duties of the laser safety officer, are dis-
cussed in detail. It fulfills the ANSI Z136.1
and OSHA training requirements for
employees working with or around Class
3b or Class 4 lasers. It is an excellent train-
ing tool for laser safety officers in industrial
or research environments who have the
responsibility to train new employees and
keep existing ones updated on current safe-
ty issues and practices. Laser Safety:
Mastering Light is $695 for LIA members
and $795 for nonmembers. For more infor-
mation visit www.laserinstitute.org/book-
store or call 800-34-LASER.

LIA Announces
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