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Note: due to the prevalence of single aliquot methods with on-system irradiation required (and the high cost of 
production), the high-capacity 1150 reader is no longer in production. See below for the reasons why. 
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SOME ADVANTAGES OF THE 1100 READER OVER THE COMPETITION 
 
Full size heating plate results in exceptional temperature control.  This is especially important for OSL 
measurements, as OSL sensitivity is dependent on sample temperature, and preheat temperature must be 
reproducible. 
 
Flexibility: the 1100 can do pretty much anything (a recent project to implement negative ramps comes to mind).  
The timebase for OSL data acquisition is completely adjustable, and the general ramp for TL allow the data-taking 
scripts to describe nearly any measurement scheme imaginable. 
 
Which brings up the new FirstLight applications software suite (see website for more information). 
 
The operation of the system is defined primarily by its firmware, so updates to new accessories or new measurement 
methods is simply implemented. A flexible expansion port permits simple memory-mapped interface for new 
additions to the system family.  This reduces the obsolescence potential.  Even 15-year-old systems may be updated 
to the most recent configuration at minimal cost. 
 
Four different detectors are usable interchangeably. 
 
The alpha/beta irradiator (770 beta irradiator with two-position sample elevator, plus optional alpha source below 
the Be window within the evacuable space) is the most convenient means of making all the most useful methods of 
measurement. 
 
Exceptional crosstalk rejection.  With the new OSL light shield that hugs the sample platter closely (inspired by the 
newest version of the 2200), the irradiation crosstalk is less than 0.05% dose delivered to adjacent sample positions 
(less than ¼ that of our competition), and the OSL crosstalk is very low (1000 seconds of full intensity blue OSL—
more than 50 mW/cm2—removes less than 4% of the OSL signal of an adjacent sample.  The effect on the second 
closest samples is not measurable. The competition does have a specification for this crosstalk) 
 
Consistent sample elevator height (2 positions) +/- 25um contributes to irradiation precision.  Our competition 
irradiates on the sample platter.  This leads to a number of problems. First, the reproducibility of the delivered dose 
is compromised.  Second, the crosstalk is increased. Third, any contamination of the platter with stray sample 
material is also exposed and will show up as an inconsistent OSL background. 
 
Many other advantages are to be added as we think of them. 
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With the addition of several OSL adapters, new detector 
choices such as the IRIS4 quad detector (for recording 
data in four wavelength bands simultaneously), and the  
introduction of the 2000-series family of dedicated OSL 
reader systems, a specification supplement has been 
written to show our full range of instruments.   
 
Note: 860 and 870-series OSL light sources are included for historical background only. With the 
introduction of the 860-series of Xe lamp OSL light sources, with the 1100FOI fiber optic illuminator, we 
are able to offer both IR and visible stimulation with narrow passbands.  The new lower cost 870 Halogen 
OSL source has proven to yield excellent power levels at narrow bandwidths, for example 20 mW/cm2 at 
the sample at 514 nm (34 nm passband.  To complement these instruments, we have enhanced the 
TLAPPLIC software to simplify handling of TL and up to eight filter sets for OSL under computer 
control in the same batch program.   (The new FirstLight 2.0 for Windows 95/98 is being released in 
2001.)   
 
Both these OSL light sources have effectively been superseded by the 1100IR/Vis all solid state OSL 
exciter.  This is a lower cost, zero maintenance instrument, and is our recommendation for general 
purpose dating. This light source has been updated recently with double the number of IR LEDs for 
increased output.  With blue LEDs (480 nm center wavelength), optical power levels in excess of 50 
mW/cm2  are possible, 30 mW/cm2 for green LEDs (515 cm).  As other wavelengths of high power LEDs 
become available, they may be installed, since the ’ light bar’  modules may be easily swapped.  Maximum 
IR OSL power is now 100 mW/cm2.  All solidstate light sources are controllable 0-100 per cent power, 
and may be linearly modulated.  It would be possible to use an arbitrary I(t) should it prove useful, 
through a simple change in firmware. Papers on the “ light bar’  design and the various OSL light sources 
are available.  Pulsed OSL with time domain data acquisition is in design now (early 2006), and will 
involve swapping the CW/MOSL controller board of the 1100IR/Vis with a pulsed current driver.  Third 
party computer-hosted photon counting in the time domain is now available at reasonable cost, and will 
serve as a very flexible means of collecting data. 
 
A new stacking design for the detector/filter/illuminator configuration is now being delivered, and all 
Daybreak products conform to this standard.  Four thumbscrews fix the stack of components to the top lid 
for quick and easy disassembly (e.g., for changing of filters). 
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In the spring and summer of 1991 we embarked on a revision of the 1100's original mechanical and 
electrical design to make possible the maximum commonality of parts and assemblies between the family 
members, and leave enough room inside to accommodate the added mechanism of the 1150 within the 
same size case. We are now using smaller, lower power stainless steel solenoid valves for the purge and 
cooling gas supplies and the first stage vacuum (bleed) valve, and a significantly larger stainless main 
vacuum valve for even faster pumpdown.  The gas plumbing has also been simplified by use of a 
manifold to make maintenance easier. The water cooling built into the original revision of the 1100 
proved not to be necessary, so instead there is fan-cooled heat sinking of the heater plate conductors.  
Various changes to make maintenance of the changing mechanism more convenient likewise have been 
incorporated.  The system power and heating plate power supplies have automatic voltage selection, so 
these systems may be plugged in anywhere in the world without alteration.  The main control board used 
in all our systems was also improved by the addition of a second digital-to-analog converter for control of 
the OSL light source intensity, a separate time base oscillator, watchdog timer, and an irradiator driver.  
We have in mind as well some future adapters, and have attempted to make their installation in present 
instruments a simple task when they become available. 
   
We were quite excited about the 1100 when we introduced it back in 1987., but to be honest, we did not 
consider it revolutionary  It represented a distillation of the concepts pioneered by the Daybreak modular 
TL system and our experience gained from the more than sixty of those systems installed throughout the 
world.  The capabilities built into these small packages are the natural result of advances in the 
semiconductor and computer industries in the past decade, and are a logical extension of our original 
system.  Back in 1980, we had complete computer control of the TL system, looking forward to 
automation.  This degree of control, together with many of the features designed into the modular system 
from its beginnings in 1978, has lately been touted as something new and remarkable.  We've had it for 
years without making much noise, and will continue quietly to add features and new instruments. One 
thing we promise not to change is our standard of quality, reliability, and customer service, and our one-
year warranty. 
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Generalized ramp 
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1100-series Hardware Specifications 
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Temperature control sub-system 
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