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“Si adminiculum 
supernumerarium 

deest, radius  
lasericus nugatorius 

fit, ab universis  
repudiatus. Non 

adhibetur, et occasio 
frustrata quasi 

longam et amaram 
umbram proicit. ”* 
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It’s said that Thomas Aquinas and 
other medieval philosophers busied 
themselves with determining how 
many angels might fit on the head 
of a pin. Their approach was purely 
theoretical, but perhaps if there had 
been a practical optical technique 
which could have reliably answered 
the question, the dark ages might 
not have lasted so long. 
 
In this enlightened age, the steam 
seems to have thoroughly gone out 
of the angels-on-head-of-pin de-
bate. However, there's another 
winged creature whose exact num-
ber some local South Australian 
scientists would like to pin down 
with some precision. We're talking 
about bats.  
 
It turns out that there are many im-
portant reasons to be able to accu-
rately count bat populations in the 
wild. Bat populations can be an 
important measure of the ecological 
health of an environment as they 

correlate with food sources, includ-
ing insect numbers, and with the 
general health of the bush. Also, 
because bats like to live in large 
underground holes in remote areas, 
their colonies sometimes interact 
and co-exist with human interest in 
similar locations, which usually 
would be mining activity. As a re-
sult, some mining companies are 
finding that the monitoring of bat 
populations can be an important 
part of environmental impact as-
sessment. But how to count them? 
 
For more than a decade, Terry 
Reardon of the SA Museum has 
been studying a colony of bats 
which live in a cave at Naracoorte 
in South Australia's  Limestone 
Coast region, five hours drive by 
batmobile south of Adelaide. After 
investigating various techniques to 
perform a reliable bat census he 
came to Lastek Laboratories to see 
if we could help with an optical 
based approach.  

Lastek’s Nights of 
Reckoning at the Batcave 

Terry previously experimented with 
illuminating the entrance to the bat 
cave and taking a video of the fly-
ing creatures as they streamed out 
by their thousands at sunset and 
then again in the morning as they 
returned from their nocturnal ac-
tivities. Counting was perfomed by 
laboriously inspecting hours of 
videotape to hand record each indi-
vidual bat as it flew past the lens. 
However, with in excess of tens of 
thousands of bats streaming from 
the hole in the ground over a period 
of twenty minutes of more, the task 
was daunting if not utterly over-
whelming. Automating the process 
based on image processing was also 
a challenge because of the sheer 
volume of data involved. There had 
to be another way. 
 
Around four years ago, Ray Si-
monovic, one of Lastek's elec-
tronic engineers, was given the 

Pictured: Left: Terry Reardon  and the bat-counting equipment at the mouth of the  
cave in Naracoorte. Right: Bats on the wing (pic credit: the hip family) 

(continued on page eight…) 
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Ocean Optics have released the 
USB4000 Plug-and-Play Spec-
trometer, the latest version of the 
extremely popular USB2000, the 
iPod of the spectroscopic world. 
The new version features a 3648-
element Toshiba linear array 
CCD detector for increased signal-
to-noise, and enhanced electronics 
for controlling the spectrometer and 
its accessories.  The USB4000 
works the same way as other Ocean 
Optics spectrometers; it accepts 
light energy transmitted through 
single-strand optical fiber and dis-
perses it via a fixed grating across 
the linear CCD array detector, 
which is responsive from 200-1100 
nm. 

Ocean Optics  
New USB4000  
spectrometer 

The High Finesse "Angstrom" is 
a sensitive and compact wavemeter 
for laser sources which features a 
large spectral range, fast measure-
ment speed and ultra-high resolu-
tion.  
 
High absolute accuracy is achieved 
by use of solid-state, non-mixing 
optics. The optical unit consists of a 
temperature-controlled 6 prism 
Fizeau interferometer, read by 
photodiode arrays. Both the optical 
unit and associated electronics are 
housed in a compact, thermal cas-
ing. Connection to PC is via USB 
or PCI card. A host of options 
make this an extremely versatile 
instrument for high stability high 
sensitivity spectral measurement of 
laser sources across the spectrum.  

High Finesse/Toptica: 
Angstrom-WS Series 
High-sensitivity, ultra-
high resolution laser 
wavelength meter  

Above left: Screenshot showing 
typical display 
Below left: The High Finesse  
Angstrom WS-U Wavelength  
Meter 

Gentec 
Advanced Laser Power 
and Energy Meters  

Gentec, of Quebec, Canada, offer a 
complete range of innovative solu-
tions for measuring laser power and 
energy, including PC-based, bench-
top and portable units. 
 
Proprietary design and careful se-
lection of advanced materials per-
mit Gentec to offer detector heads 
which are more compact and yet at 
the same time able to handle 
greater peak power and energy lev-
els than other designs.  
 
A new Gentec catalogue of labora-
tory laser measurement solutions is 
now available. Also see the Lastek 
website for a very special price for 
March on the DUO system. 

Welcome to the latest 
Lastek newsletter. This 
time we had so many new 
products to tell you about 
that we’ve had to double 
the size of our usual format 
to fit everything in.  
 
We were grateful for the 
support shown by our cus-
tomers during 2005 as we 
repositioned Lastek after 
parting ways with a major 
supplier. We’re delighted to 
report that Lastek in 2006 
is stronger than ever, with 
both our distribution and 
export businesses growing 
strongly over the last 18 
months. It’s been a busy 
time. We’ve formed new 
partnerships with innova-
tive photonics companies 
including Toptica Photon-
ics, Continuum Lasers, 
Clark-MXR  and others. 
We’ve hired two new ser-
vice engineers, and we’ve 
made major strides in our 
own product development 
at Lastek Laboratories. 
 
The future is bright. We 
hope you enjoy this newslet-
ter, and that you’ll call or 
email us if we can assist in 
any way with your work in 
lasers and photonics.  
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The NanoLog series of spectro-
fluorometers from HoribaJY  are 
specifically designed for research 
in nanotechnology and the fron-
tiers of nanomaterials. Based on 
the world-wide proven technology 
of the Fluorolog, the NanoLog 
detects fluorescence in the near-IR 
from 800 to 1700 nm (optional 
multi-channel detection to 2 µm, 
single-channel detection to 3 µm), 
with visible and UV options possi-
ble.  
 
With the NanoLog comes spe-
cially designed software ideal for 
classifying SWNTs, performing 
energy transfer calculations, and 
saving custom routines and instru-
ment layouts. A complete spec-
trum can be scanned in as fast as a 
few milliseconds, and a full exci-
tation-emission matrix scan can be 
taken in as little as seconds.  
 
Benefits: 
· Perfect for quantum dots 

and carbon nanotubes! 
· Resolve mixtures of quan-

tum dots simultaneously  
· Perform energy-transfer 

experiments  
· Modular design for your 

ideal experimental setup 
 
Pictured below: Optical path 
from source through sample to 
detector. 

HORIBA JOBIN YVON: Tools for Nanotechnology 
Introducing Nanolog: The World’s Most Sensitive  
Spectrofluorometer for Nanomaterials 

Ellipsometry is a versatile optical 
technique which provides un-
equalled capability for thin film 
metrology. The MM-16 is a com-
petitively priced spectroscopic el-
lipsometer that uses liquid crystal 
modulators to modulate the polari-
zation without any mechanical 
movement. This technology pro-
vides an ellipsometer that is very 
fast, very accurate, very compact 
and very simple to operate.  
 
The MM-16 spectroscopic ellip-
someter is unique in its ability to 
collect full spectral ellipsometric 
data and calculate the complete 16-
element Mueller Matrix in < 2 sec-
onds, in one measurement. As a 
result ellipsometric angles are de-
termined with very high accuracy 
and precision.  
 
This unique feature extends the 
capabilities of a classical ellipsom-
eter for the characterization of de-
polarizing and anisotropic samples.  

MM-16  
Spectroscopic Ellipsometer  

Above: The complete JY Horiba NanoLog system 

The MM-16 (shown below) is ide-
ally suited for semiconductor, opti-
cal coatings, chemistry, biology, 
and in-situ real-time control appli-
cations. 

*From page one: 
"Where service support is 
lacking, a laser becomes as 

detritus, and the people 
reject it. It remains un-

used, casting a long, bitter 
shadow of missed  

opportunity."  
- Attributed to  

Alessandro Sforza,  
Ravenna, 1463 
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Teaching System Kit for 
Rb / Cs Saturation  
Spectroscopy with  
Tunable Diode Lasers  
 
Toptica have assembled this 
teaching kit in atomic physics 
with state-of-the-art tools and 
everything required to perform 
simple laser spectroscopy.  
Includes: 
· High resolution spectros-

copy set-up with included 
tunable single frequency 
diode laser system 

· Full instruction and teach-
ing manual available  

· Robust design and lowest 
operational costs 

· Wide range of different 
versions available, all of 
which include spectro-
scopic cell and basic opto-
mechanical components 

· Add components to build a 
custom spectroscopy lab. 

 

Pictured: 
Above: DL 100 External Cavity 
Laser Diode system showing laser 
head and 19” electronics rack con-
taining power supply and drive 
electonrics. 
Right: Rb/Cs Saturation Spectros-
copy Teaching Kit 
Below: Matrix of available laser 
diode wavelengths from Toptica 

Toptica Photonics:  
Diode Laser Systems and other Precision Tools for Spectroscopy 

Toptica Photonics, of Munich, 
Germany, offer a very diverse 
range of diode laser systems and 
tools suitable for the most demand-
ing applications in spectroscopy, 
microscopy and a host of other sci-
entific and industrial applications.  
 
Toptica's tunable diode lasers are 
based on the advantages of the Lit-
trow setup. Latest developments 
also include distributed feedback 
(DFB) diodes. A range of diode 
amplifiers and frequency converters 
to blue or deep UV wavelengths 
ensure that for almost all applica-
tions with wavelengths between 
205 and 2800 nm sufficient power 
at highest spectral properties is 
available. 
 
Toptica also offers a large variety 
of wavelength-selected single mode 
laser diodes from stock. Among 
more standard laser diodes, you 
will find "pearls" such as 397 nm, 
715 nm or 1120 nm right from their 
regularly updated stocklist, wave-
lengths for which this is probably 
the only supplier in the world. 
 
The Toptica FFS Femtosecond 
Fiber Laser offers an alternative 
to traditional Ti:S tunable ul-
trafast systems. Benefitting from 
advantages of telecom fiber tech-
nology , the FFS provides compact, 
efficient technical performance 
ideally suited for a range of appli-
cations including frequency metrol-
ogy, femtosecond spectroscopy, 
micropscopy or THz spectroscopy.  

For demanding environments, Top-
tica's industrial diode lasers provide 
the highest beam quality, highest 
pulse repetition rate and best spec-
tral properties available. Wavefront 
optimized lasers like the iBeam or 
PVLS are mainly used for micros-
copy, mastering, flow cytometry or 
computer-to-plate printing. 
Linewidth optimized lasers like the 
XTRA  or dfBeam are used for 
Raman applications, THz genera-
tion, vibrometry, or interferometry. 
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A 7 watt, 200micron, 808nm sin-
gle-emitter diode laser was recently 
released by nLight  at Photonics 
West 2006 in San Jose, CA.  
 
This near-infrared diode laser emits 
7W continuous-wave power at 
808mm from a single, 200-micron 
broad area emitter utilizing its pro-
prietary BrightLifeÔ semiconduc-
tor laser technology. Available in 
C-Mount or High Heat Load (HHL) 
package, this easy-to-integrate, 
high-brightness, 808nm, multimode 
diode laser is an ideal pump source 
for solid-state lasers used for medi-
cal and industrial applications. 
MTTF data shows in excess of 
80,000 hours at room temperature.  

 
nLight  develops and manufactures 
the worlds leading high-power 
semiconductor diode lasers in 
wavelengths ranging from 635nm 
to 2000nm, including 1450nm and 
featuring unparalleled power, 
brightness and reliability. 

nLight :  
High-brightness  
laser diodes 

Gam Excimer Lasers:  
Now there’s a real choice! 

Gam Lasers Inc, of Florida, USA 
manufactures total metal/ceramic 
excimer lasers, including the long-
est gas lifetime excimer lasers and 
157 nm Fluorine lasers available 
anywhere. Pulsed UV excimer laser 
systems with energy output from 
2mJ to 200mJ and powers of 1W to 
70W are offered.  

The Gam philosophy is simple: to 
design, develop and manufacture 
the most advanced Total Metal/
Ceramic excimer laser products 
anywhere. No Halogen Generators, 
no Cryogenic Processors, no Fluo-
rine Injections, no Water Refrigera-
tors, no external Vacuum Systems.  

Designed for long-life, Gam lasers 
are used worldwide in demanding 
24/7 manufacturing environments. 
Available for precision machining, 
pulsed laser deposition, fibre bragg 
grating production and medical 
applications, Gam lasers provide 
unmatched gas lifetimes, and ex-
ceptionally stable pulse and beam 
characteristics. 
 
If you’ve been considering a pur-
chase of an excimer laser based on 
locally quoted prices of the other 
company’s systems, you will be 
delighted to find out at how much 
cheaper equivalent Gam systems 
are available for.  

Toptica:  
dfBeam (with Fibredock) 

The new dfBeam diode laser mod-
ule (pictured, with Fiberdock ac-
cessory) unites the advantages of 
Toptica’s established iBeam series 
and the unique spectral properties 
of the latest high power DFB laser 
diodes. 
 
Free-running laser diodes have long 
been used in  OEM diode laser sys-
tems, but inevitable mode fluctua-
tions have excluded their usage in 
applications where high spectral 
purity or a long coherence lengths 
cannot be comprised. External cav-
ity diode lasers, on the other hand, 
have proven their excellence under 
lab conditions, yet when exposed to 
vibrations or ambient temperature 
changes, their performance is often 
aggravated by mode hops, mis-
alignment and coherence break-
down. 
 
Toptica’s dfBeam laser solves the 
problem by combining an intrinsi-
cally frequency-stable DFB laser 
diode with an established opto-
mechanical concept and proprietary 
microprocessor-based control elec-
tronics. Single-frequency emission 
is ensured by means of a Bragg 
grating integrated within the laser 
chip. Mode competition and mode 
hops are eliminated once and for 
all. 
 
The dfBeam is pictured above with 
the new FiberDock universal fibre 
optic coupling accessory, which 
permits rapid, trouble-free align-
ment and coupling from Toptica 
and third party lasers to optical 
fibre delivery systems. FiberDock 
offers compact, stable and high 
efficiency coupling. 

Gam Excimer lasers: 
Now there’s a  
real choice! 
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New catalogues available: 
 
If you would like to receive 
your free updated version of 
the following catalogues, please 
drop an email to 
sales@lastek.com.au and we 
will mail your copy by return: 

 

Ocean Optics 2006 
· Miniature spectrometers 
  
CVI 2006 
· High power laser optics 

and accessories 
 
Toptica Photonics 
· Tunable Diode Lasers  
· Femtosecond fibre lasers  
· Tools for metrology and 

THz generation 
 
Gentec 
· Laser power and energy 

meters 
 
UDT/OSI 
· Silicon and InGaAs Pho-

todiodes 
 
Edmund Optics 
· General Optics Catalogue 

#58B 
 
Thorlabs 2006 
· New Volume 18  

Special Offers: 
 
Oriel Model 68931 radiometric 
power supply for QTH lamps up to 
250W. Good working order, manu-
factured 2000. 
Price A$1200-, plus GST and de-
livery ex Adelaide. ( <50% of cur-
rent price) 
 
Updated stock lists have recently 
been posted to the Lastek website. 
Mention keyword “Duggo” during 
March and receive an additional 
10% of the price off any stock item. 
 
Spectra-Physics spare parts: we 
still have some spare parts for SP 
lasers including optics, boards and 
other components. Call for prices. 

Upcoming conferences: 
Visit Lastek’s display booth 
at the following meetings in 
April: 
 
PICALO:  
2nd Pacific Conference on 
Applications of Lasers and 
Optics; April 3-5, 2006; 
Grand Hyatt, Melbourne 
 
Focus on Microscopy 06: 
9-12 April 2006,  
Esplanade Hotel,  
Fremantle, WA 

Gentec:  
Laser Power and Energy 
Measurement laboratory 
tutorial poster 
 
Here’s a great idea: a poster sized 
tutorial  on laser power and energy 
measurement from Gentec suitable 
for display on the wall in your lab. 
Provides an overview of principles 
of operation of laser power and 
energy detectors, with a discussion 
on damage thresholds and other 
issues relating to safe and accurate 
laser measurement. Call to reserve 
your free copy today!  

Sensors Unlimited: 
Dual-wavelength camera 

 
Sensors Unlimited have announced 
a breakthrough 640 x 512 pixel 
resolution, dual-wavelength 
SU640SDVVis-1.7RT Visible-
InGaAs Area Camera. The new 
large format sensor features an un-
precedented high level of sensitiv-
ity that captures images from both 
the visible and the SWIR wave-
lengths, from 400 nm to 1700 nm. 
The focal plane array (FPA) simul-
taneously images in both wave-
lengths, providing a readily recog-
nizable, combined image with un-
paralleled high resolution.  
 
Industrial uses span commercial 
markets such as astronomy, wafer 
inspection, wavefront sensing, ther-
mography and spectroscopy.  

Signal Recovery 
Lock-in Amplifiers  

Signal Recovery design and manu-
facture a range of advanced instru-
ments including lock-in amplifiers, 
noise-rejecting voltmeters, boxcar 
and signal averagers, optical chop-
pers, digital delay generators, 
counters, multiplexers and more. 
They are also a specialist supplier 
of instrumentation for Time-of-
Flight Mass Spectrometry. 
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Melles Griot:  
New Yellow DPSS Laser 
produces 25 mW at 561 nm 

Melles Griot has introduced a new 
member of the 85 YCA-series of 
diode-pumped solid-state (DPSS) 
lasers. The new entry has an output 
power of 25 mW at 561 nm—more 
yellow power than is available from 
air-cooled krypton/argon ion lasers. 
The additional power can be used 
to compensate for fiber-coupling 
losses or optical throughput ineffi-
ciencies associated with scanning 
and imaging devices. The single-
frequency output exhibits less than 
3% peak-to-peak noise and is an 
excellent choice for fluorescence-
induced imaging. Melles Griot 
DPSS lasers are now available in a 
wide range of wavelengths, includ-
ing the Kyma 488nm and other 
blue/UV systems. 
 

We’ve been delighted at the suc-
cess of OpticsShop, our innovative 
low-cost importation service from 
the USA. There’s no cheaper way 
to order optics and other items over 
the internet. Duggo saves you 
money on shipping costs every time 
you order optical components or 
other goods from Thorlabs, Ed-
mund Optics or any other web 
supplier. Email us for further de-
tails and start saving money on 
internet orders with Duggo, the 
wonder wombat who delivers. 

Lastek supports a wide range of 
conferences and events through 
sponsorship and other contribu-
tions.  One recent gathering that we 
were delighted to sponsor was the 
14th Gaseous Electronics Meeting 
(GEM), held in Murramarang, 
NSW, February 5-9, 2006. GEM is 
held every two years and covers all 
aspects of phenomena in ionized 

gases. The conference was a great 
success, with 78 participants,  in-
cluding 25 from overseas, who pre-
sented 84 technical papers. The 
picture above shows GEM XIV 
Chair, Assoc. Professor Brian 
James with Professor Eva Stoffels 
from the Eindhoven University of 
Technology in the Netherlands dur-
ing the "Lastek" coffee break.  

Lastek’s Growing Team: Who to contact...  

Sales: 
 
· Simon Miles: Lasers 
· Dr Stuart Rumble:  
 Spectroscopy 
· Jonathan Bowen: Photonics  
· Caroline Christou:  
 Catalogue components and  
 Optics Shop buying service 
· Alex Stanco: Exports  
 
Service: 
 
· Andrew Gibson-White:  
 Lasers 
· Dr Zhen Fang Gong:  
 Spectroscopy 
· Rainer Simonovic: Lasers 

and electronic systems 
 
R&D/Custom System Design: 
 
· Dr Mark Aizengendler:  
 Senior scientist 
· Dr Stuart Rumble 
 Spectroscopy  
 

Order processing/Operations 
 
· Elaine White:  
 Office Manager/Coordinator 
· Leonie Edwards:   
 Order processing  
· Danika Rohde: Invoicing 
· Justine Sard: Goods  
 receiving and despatch 
· Shane Enright: Trainee/

general office procedures 
 
Engineering/Technical  
· Rainer Simonovic:  
 Electronic design 
· Sergey Ross:  
 Sofware Engineer 
· Kon Gekas:  
 Electronic assembly 
· Liyanage Perera:  
 Senior machinist 
· Laszlo Dudas: Machinist 
 
Administration:  
 
· Alex Stanco:  
 General management 
· Julie Djunaedi: Accountant 

OpticsShop: Duggo delivers 
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Established 1988 

task of developing an automated 
optical bat counter. The challenge 
was to come up with a design 
which gave accurate results in a 
reliable, field portable package.  
Field testing of each design itera-
tion could only take place during 
bat season, weather and travel per-
mitting, which runs October 
through April. Each night gave just 
one opportunity at sunset, and an-
other at sunrise, to trial the latest 
version. When the bats exit the 
cave, the noise and motion create 
an extraordinary spectacle for up to 
twenty minutes as tens of thousands 
of bats stream out of the narrow 
mouth of the cave.  
 
Progress was slow but steady. Ini-
tial designs used avalanche photo-
diodes as detectors, but these were 
replaced by linear CCDs arrays. 
Lighting of the bats turned out to be 
a crucial component to a successful 
solution. Ray's background in laser 
light show productions may have 
contributed to his devising a unique 
illumination solution which pro-
vided the breakthrough and enabled 
the technique to work. Adding ap-
propriate realtime image analysis 
processing to the data from the 
CCDs was the final step.  
 

This season, Terry has announced 
that with this technique he expects 
to obtain useful and useable counts 
of the bat population in the Naraco-
orte caves. 
 
Lastek will now contemplate enter-
ing the global bat counting mar-
ket, as apparently no one else has 
as yet solved this problem. Poten-
tial customers include all those 
mining companies that have set up 
brightly lit mine sites in remote 
locations and have to show that 
their activities are not dramatically 
destroying the ecological balance. 
Other biologists and scientists will 
also benefit from the data on bat 
populations, as numbers of other 
species, including certain insects 
for example, can be extrapolated 
from bat numbers.  
 
Emboldened by our success with 
bats, we’ve started thinking about 
settling the old argument about the 
number of angels on a pinhead. We 
suspect that the problem might 
yield to ultrafast microscopy tech-
niques, but the problem has been 
getting a suitable sample. The bats 
at Naracoorte are only five hours 
away; to find a pinhead filled with 
angels we suspect we are going to 
have to travel much further afield. 

Obituary :   
 
Brian See, Physicist 
Born: 30/9/1937 Died: 3/11/2005 
 
Brian was born and educated in 
Sydney. After graduating in 
Physics from UNSW in 1963, he 
joined the Weapons Research 
Establishment at Salisbury, 
where he worked in the research 
and development of solid state 
lasers until 1980. 
 
In 1980, Brian joined Quentron 
Electronics where he continued 
his work in the design and devel-
opment of optical and laser sys-
tems. From 1986 to 1988 he was 
with Laserex Pty Ltd (which had 
acquired Quentron Electronics), 
where he designed key aspects of 
their ophthalmic YAG laser tech-
nology. Later, he joined Vision 
Abell Pty Ltd and retired in 1997 
after a twenty year battle with 
Parkinson’s Syndrome.  
 
Brian held three laser patents 
and had twenty-nine scientific 
papers published on optics, lasers 
and optical engineering.  
 
He was a founding member of the 
Australian Optical Society, a 
member of the Sub Committee of 
the Radiation Protection Com-
mittee and on the South Austra-
lian Health Commission advising 
on lasers. 
 
Brian is survived by his wife, Lee, 
and sons, David and Matthew. 
We at Lastek who knew and 
worked with Brian will remem-
ber him as a wonderful mentor, 
gentleman and truly decent per-
son. Thank you, Brian. 

Lastek’s Nights of Reckoning at the Batcave  

(continued from page one…) 


