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QUICK	START	

1. Turn on the computer 

2. Open OLISWorks on the desktop. 

3. Name the experiment. 

4. Set the location you would like to save the data upon collection. 

5. Select the Data Reduction Mode you are interested in.  

6. Choose an integration time per read, number of reads per collection, and number of total 
collections for the experiment.  

7. Set the wavelength analysis range.  

8. Collect a DARK and REF (for Absorbance measurements). 

9. Collect your sample. 

10. Save the data to your desired location. 
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INTRODUCTION	

The OLIS CLARiTY CCD, a.k.a. The Pyramid, is an integrating cavity system centered around 
the DeSa Suspension Presentation Cavity, or DSPC. It uses a broadband Xe arc flash light source 
and charge coupled device (CCD) spectrometer as a detector. For maximum flexibility, the user 
may select and replace the integrating cavity at will for the desired purposes of their experiment.  

Absorbance samples can be measured any number of ways. Dilute or low absorbance samples can 
be measured in the full cavity, highlighting the pathlength enhancement properties of the DSPC in 
addition to its immunity to scatter. Concentrated or high-absorbance scattering samples can be 
measured in a specialized low-pathlength flow-through cell, highlighting the scatter-immunity 
properties of the DSPC. For absorbing samples at neither of these extremes, or for high-throughput 
work, you can introduce the sample into the cavity using one of the OLIS-qualified test tubes.  

This guide covers standard use. For further assistance, call 1-706-353-OLIS or email 
techsupport@olisweb.com. 
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1. Hardware 

1.1. Source 

The standard source for the OLIS CLARiTY CCD is a 2 W Xe arc flash lamp whose flash timing 
is controlled via the computer interface and a communication cable between the lamp and detector. 
The arc leaves the source and passes through an open port into the sample, leaving through another 
port at 90° to the source port. The relative brightness of the wavelengths is seen in the image below, 
where a number of bright peaks (Xe emission lines) stand out from the rest of the emission. The 
precise emission spectrum as measured by your detector can be recorded by selecting the Data 
Reduction Mode “<NONE>” and collecting a spectrum without any sample introduced (see 
Section 2 for software specifics).  

 

This lamp produces ULTRAVIOLET RADIATION which can be 
harmful to the eyes or skin. We advise the user not to look into the 
light beam. Doing so could result in damage to the eyes or skin and we 
request that the user take all appropriate measures to protect oneself. 

This light source uses HIGH VOLTAGES and should never be 
operated without the housing intact. 

The light port (“SMA-plug”) can get HOT during operation. Handle 
with care. 

 

 

Light leaves the cavity through the detector port and goes to the detector, described below. The 
source has a maximum rated frequency of 100 Hz; going above this value is prohibited by the 
software and will lead to imprecise flashing intensities. 
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1.2. DeSa Suspension Presentation Cavity, The DSPC 

Measuring the correct absorbance from a sample which scatters light is a challenging endeavor.  In 
traditional spectrophotometers, light passes from the source to the sample, through the sample and 
ultimately passing to the detector. The computer calculates the change in light intensity from the 
reference to the sample, no matter the source of the light diminishment. If an “air blank” is used 
as a reference, then specular reflection from the cuvette is one source of “absorbed” light.  Light 
is lost to the detector through Mie or Rayleigh interations with particulates, and is therefore also 
calculated as “absorbed” light. What is reported in reality by these spectrophotometers is the ex-
tinction value (E), which is equal to the sum of the absorbance (A) and scattering components (S).  

  (1) 

This leads to extinction values that are influenced by both the sample absorbance and wavelength 
dependence (λ) on scatter intensity (stronger apparent absorbance in the UV). Depending on the 
chemical makeup of the scattering agent, it may both scatter and absorb, further complicating the 
analysis. Several experimentally and computationally intensive methods have been developed to 
measure the optical properties of scattering systems, but these methods require several hours or 
days of staff experimental time on collecting many conflating variables in addition to several hours 
of programming time to determine best-fit coefficients. In the OLIS CLARiTY CCD, a measure-
ment takes less than a minute from setup to data processing. This is especially beneficial for high-
throughput production environments. 

The OLIS CLARiTY spectrophotometer series utilizes an integrating cavity to allow collection of 
true absorbance in the presence of highly scattering samples. The heart of the CLARiTY instru-
ment is the DSPC (DeSa Suspension Presentation Cavity) sample holder.  The basic DSPC is a 
spheroid quartz cell mounted in a diffusely reflective coating. The DSPC assembly can be removed 
from the chamber for changing experimental types, but the cell itself is permanently packed in the 
reflective coating. The basic cell is meant to be filled completely, and the incoming beam is dif-
fused as it enters the cavity.  The resulting light interacts with the sample as a diffuse field or a 
‘gas of photons.’  The diffuse light results in a measurement that is immune to inelastic sample 
scatter, because the light cannot be directed away from the detector.  The light intensity is affected 
only when the sample absorbs a photon.   

 In this cavity, a flux of diffuse light irradiates the sample and a detector samples the light from a 
port. A monochromator or optical filter is used before and/or after the sample to select for a par-
ticular wavelength or collect a wavelength scan (this is dependent on the model of CLARiTY 
purchased). The absorbance is calculated as one would in a conventional spectrophotometer: 

ʹ 	 log 	  (2) 

Unlike a conventional spectrophotometer, which has a fixed sample path length, the pathlength of 
the CLARiTY measurement varies (typically from 1 cm up to 30 cm) with the absorbance and the 
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size of the sample cavity.  The effect of absorbance on path length can be corrected for using an 
equation developed in 2006 by Tamás Jávorfi to yield the absorbance-per-centimeter:1 

	 1 ,   (3) 

The two variables a0 and a1 are experimentally derived constants that describe the nonlinear be-
havior of the absorbance as calculated by the log of the ratio of the intensities. In other words, the 
absorbance as a function of concentration does not follow the Beer-Lambert Law and instead the 
path length within the cuvette is dependent on concentration. Equation (3) above inverts that rela-
tionship and converts the absorbance apparent to the cavity into a Beer-Lambert Law relationship 
with concentration.  

DSPC Options Available for the CLARiTY series 

If a sample is fluorescent, the broadband source within the CLARiTY CCD will excite the fluo-
rescence, potentially perturbing the experiment. Light emitted by the sample will be measured by 
the detector and is not distinguished from the light emitted by the source. This could interfere with 
the absorbance measurement, causing the apparent absorbance to decrease or even read as nega-
tive, as the sample intensity will be higher than if the sample were not emitting light.  The CLAR-
iTY CCD is best suited to measuring absorbance on non-fluorescent samples, although introducing 
bandpass filters or lowpass/highpass filters between the source and DSPC does allow one to meas-
ure emission spectra in the fluorescence mode. 

 
1 “Quantitative spectrophotometry using integrating cavities,” Journal of Photochemistry and Photobiology B: 
Biology; Volume 82, Issue 2, 1 February 2006, Pages 127-131 
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1.2.1. Basic Cavity 

The basic cavity DSPC is a quartz round-bottomed 
flask within a highly reflective environment, 
creating a scatter-immune sample holder. Light can 
only enter and exit this DSPC through ports; thus 
the light—including photons scattered by the 
sample—is sealed within, ultimately making its 
way to the detector. The light only changes from 
input to detection if it is absorbed by the sample. 
The basic cavity accommodates a 2.0 mL test tube 
with a special included adapter, into which the 
sample is loaded (See below, Section 1.2.2). 

Filling the DSPC allows one to measure the 
absorbance of highly dilute solutions and 
suspensions. Multiple reflections within the cavity 
mean that there are many opportunities for a photon 
to be absorbed, leading to a magnification of the 
absorbance. In the standard 9 mL DSPC, the 
effective pathlength is over 30 cm. Larger cavities 
have even higher effective pathlengths, while 
smaller cavities have smaller effective pathlengths.2 
Custom volumes are available if needed, but highly 
absorbing samples can be measured within the other 
sample holders.  

Since the light becomes a ‘gas of photons’ as it enters 
the DSPC chamber, the homogenous field reports the 
absorbance of the entire sample chamber. The cell does not have to be filled in order to measure 
absorbance data.  In fact, a small drop of liquid or flake of solid can rest on the bottom of the 
cavity.  It is up to the user if converting the absorbance measured from one of these flakes or drops 
has a physical relationship to an absorbance-per-centimeter or other conversion. 

 

 

 

 

 
2 Special DSPC volumes are available, contact sales@olisweb.com for more details. 

The basic cavity DSPC is a quartz 
round-bottom flask. 

The cavity is contained within the sealed
DSPC, where light can only enter 
through ports and exit to the detector. 



 

7 
 

1.2.1.1. Using the Basic Cavity 

 

On the top of the DSPC body, four recessed flat-head screws affix the DSPC to the base. Screw 
them in to prevent movement of the DSPC affecting the light intensity. 

Changing a DSPC is as simple as unscrewing four recessed bolts. The white dot on the base 
must point toward the light source. 

 

When the DSPC is in place within the CLARiTY CCD, only two of the four included ports should 
be open. The first port, above the alignment notch (see photo below), contains the defocusing lens 
and is always pointed toward the source. The point 90° counter-clockwise from the source port 
should also be left open, as that port leads to the detector. The other two ports are to be left plugged. 
Removing the plugs decreases the number of possible reflections within the cavity, hampering its 
sensitivity. Caps provided with the CLARiTY CCD close the DSPC’s sphere and allow for the full 
multiple-reflection enhancement to be realized. One cap is solid, allowing no gas transfer between 
the cavity and the surrounding environment. Another cap provided has holes which allow reagents 
or inert atmospheres to be introduced.  

This dot must 

point towards 

the light source 
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Source port is denoted by a notch, which fits over the white peg. 

The cavity is easily filled with a digital pipette, Pasteur pipette, syringe, or small graduated 
cylinder. The same options are available for emptying the cavity when the sample analysis is 
complete. An O-ring on the outside of the flask, within the DSPC body, prevents spills from 
staining the white reflective material outside of the flask. Metal needles are capable of scratching 
or puncturing the DSPC flask if caution is not exercised. Flat-tipped needles are better than beveled 
needles to fill and empty the cavity. Plastic digital pipette tips are preferred over all other materials. 

Temperature control and stirring are handled by an external accessory within the DSPC base, and 
are covered in Sections 1.2.1.2. and 1.2.1.3., respectively.  

The efficiency of reflectivity inside the cavity, and therefore its maximum effective pathlength 
bmax, is proportional to the ratio of the sphere’s total surface area AS to the surface area of open 
ports AP: 

	 ∝  

Thus, as AP grows, the value of bmax diminishes. For maximum flexibility of measurement modes, 
the basic DSPC comes standard with four ports. In the CLARiTY CCD, only two ports are used at 
a time—the source and detector ports. When the other two ports are not in use, they are to be 
plugged with a Delrin plug supplied with the system. Since the opening used to introduce samples 
to the cavity is also technically a port, capping the DSPC with the provided caps is also necessary 
if the maximum possible reflectivity within the cavity is desired.  

Notch White Peg 
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A provided cap and set of plugs maximize reflectivity in samples where simultaneous 
measurements are not being made. 

One provided cap is solid, preventing any exchange with the external environment. A second 
provided cap has three holes in it through which reagents or inert atmospheres may be introduced.  

 

1.2.1.2. Basic Cavity Temperature Control 

For OLIS CLARiTY CCD instruments equipped with the Quantum Northwest thermoelectric 
temperature control system, suspension temperature may be held or ramped between –20°C and 
120°C. Temperature can be set and held within ±0.2°C. For specific details on the operation of the 
thermoelectric temperature control, see the included manual. Thermoelectric temperature control 
is only available on the basic DSPC base and cuvette-holding base. Thermal contact between the 
test tube and the basic DSPC is not good enough to ensure even heat distribution within the cavity. 
Likewise, there is little thermal contact between the flow-through cell and its container, preventing 
thermal control of the FT-DSPC. 

Thermal inertia requires ~5 minutes incubation time for the body and suspension to reach the 
programmed temperature. However, this incubation time should not be considered exact and if 
exact temperature control is desired, the incubation time should be determined by the user. Each 
temperature step in an overall ramp should take this into account when you design an experiment.  

To set the temperature, press the right arrow button once. This brings you to the Temperature Set 
screen. Press the up arrow to dial the target temperature up. Press the down arrow to dial the target 
temperature down. Once the desired target temperature has been reached, press the center set 
button to apply the target temperature. When the system is on, the target temperature is displayed 
alongside the holder temperature. The holder temperature is defined as the temperature measured 
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at the thermoelectric device, not necessarily the temperature of the suspension inside the cavity. 
That temperature should be externally verified.  

 

1.2.1.3. Stirring 

Keeping particulates in a suspension afloat is often a requirement for meaningful 
spectrophotometric analysis inside the CLARiTY—especially for kinetic data. OLIS CLARiTY 
CCD instruments come equipped with magnetic stirring to drive stir bars within the full cavity. 
For OLIS CLARiTY CCD instruments equipped with the thermoelectric temperature control 
system, the stirring control is digitally controlled on the temperature control box. To set the stirring 
rate, press the right arrow button twice. This brings you to the Stirring Set screen. Press the up 
arrow to dial the target stirring rate up. Press the down arrow to dial the target stirring rate down. 
Once the desired target stirring rate has been reached, press the center set button to apply the target 
temperature. The minimum stirring rate is 10 rpm. 

CLARiTY CCDs without the temperature control accessory, stirring is handled by a continuously 
variable DC motor. The variable DC motor simply uses a knob to dial up or down the stir bar speed 
as needed. The stirring rate is not reported. 

Samples with exceptionally high viscosity may be stirred with an additional accessory called the 
OLIS Power Flea. The Power Flea uses a Delrin3 rod and flange powered by a DC motor to directly 
stir thick suspensions. This accessory can even create emulsions for spectrophotometric analysis. 
The OLIS Power Flea is mounted on the top of the basic DSPC and is activated by turning the 
knob on a DC motor to the desired spin level. 

 

1.2.1.4. Cleaning 

As the measuring light interacts with the entire inside of the DSPC cell, it is especially important 
to keep the cell clean.  While the cleaning procedure will depend on the sample placed inside the 
cavity, there are some general procedures that can be used to keep the cavity clean.  Once the 
sample has been removed from the quartz cavity, the cavity itself should be cleaned. Quartz is 
strong, but brittle, so care should be taken to avoid sharp hits. The cavity stands up to all chemicals 
and solvents safe for typical cuvette cleaning. As the inside of the DSPC is frosted, test tube 
brushes or spatulas may be used to remove adhered samples.  

OLIS recommends using traditional laboratory detergents (sodium dodecyl sulfate, Alconox, 
Sparkleen, etc.) for cleaning the cavity, although short rinses with ethanolic alkali hydroxides is 
acceptable. Storing fluids in the cavity known to etch glass or quartz should be avoided. Do not 
immerse the DSPC cell holder in liquid! 

 
3 Delrin is standard, but other materials such as PEEK or Teflon are available on request. 
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For a thorough cleaning, remove the DSPC from the base by loosening the four screws affixing 
the cavity to the base. Lift the DSPC body away and clean with fresh rinses of solvent, soap and 
water, then fresh water. Organic solvents, such as ether or acetone, are likewise compatible. If a 
strong cleaner such as Aqua Regia is required please follow all safety procedures.  OLIS highly 
recommends the DSPC cells be removed from the instrument prior to cleaning with a highly 
corrosive cleaning agent.  

The DSPC should never be oven-dried, instead, storing the DSPC in a vacuum desiccator or on a 
drying rack overnight is acceptable.  

 

1.2.2. Cavity with Test Tube 

1.2.2.1. Test Tube Use 

While other researchers and companies have employed integrating cavity sample holders, only 
OLIS has developed the math to quantify the absorbance of a sample whose volume is not equal 
to the volume of the cavity itself. This advance opens up use of test tubes and thus ease in handling 
large batches of samples rapidly without cleaning the integrating cavity between each sample.   

 

 

 

 

 

 

 

 

 

 

The white adapter allows the DSPC to accept test tubes for samples that are not especially 
dilute. 

 

Test tubes are sold with the CLARiTY units and can be purchased from us separately. Two different 
tube materials are available, glass and quartz. Quartz test tubes are sturdy, durable, matched tubes 
for superior repeatability. They are transparent in the UV range which allow for measuring the 
absorbance into a spectral range not available to the glass tubes. Glass tubes are inexpensive, 
disposable, matched tubes for repeatability equal to the quartz tubes. They are transparent within 
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the visible range down to 350 nm, measurements below that wavelength should be made within 
the quartz tubes. 

We highly recommend using only tubes which have been verified at our factory for diameter, 
volume, and clarity. Recall the maxim that Nothing Escapes Measurement, i.e., if it is in the DSPC, 
it will be seen. Here are some pointers to minimize the variation between sample reads. 

1. Volume within the test tube is very important. The instrument is verified at the factory 
based on use of 2.0 mL of sample for Dark, Reference, and samples. 

2. Samples should be pipetted directly into the bottom of the tube, missing the sides as much 
as possible. We recommend use of a 1000 μL digital pipette, which allows you to put the 
nose of the pipette tip deep into the tube. Stray material or drops on the side of the tube 
will affect the final answer. Thus, we strongly advise against pouring the sample into the 
tube.  

3. When especially sensitive repeatability is needed, we suggest that you assign each tube its 
own “correction factor” with 2.0 mL of water as the sample and keep track of each tube 
uniquely. This offset value would be added or subtracted from any sample placed within 
that particular cuvette. The user is responsible for recording and managing offset values 
for individual tubes. This can be performed on a worksheet or spreadsheet program as 
appropriate. 

4. The maximum recommended absorbance for the 2.0 mL test tube is 1.0 ABScm-1. Beyond 
this, the mathematics converting the measured absorbance to the ABScm-1 is no longer 
sufficiently repeatable; the reported absorbance will rapidly deviate from a straight line fit. 
  

1.2.2.2. Caring for Your Test Tubes  

These cuvettes are susceptible to scratches, smudges, chips, cracks, and total destruction if 
mishandled. Clean them carefully with the recommended detergent solutions and distilled water; 
dry with dust free wipes or in an oven-compatible test tube rack. Tubes with chips or fractures, 
even at the top of the cuvette and out of the immediate light path, should be discarded.  

 

1.2.2.3. Replacing Your Supply 

Each CLARiTY is delivered with 50 glass tubes at time of purchase, unless other arrangements 
were made. Quartz tubes are provided in specially selected lots. Some laboratories will choose to 
purchase a continuous supply rather than reuse the original set.   Contact sales@olisweb.com for 
pricing on quantity orders or to set up a subscription to receive your preferred quantity per month 
or quarter. 
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1.2.2.4. Dark Measurement 

When the sample in the cavity does not fill the volume of the cavity, it is important to adjust the 
intensity measured by the detector. The Dark Measurement takes into account all optical properties 
of the cavity and introduced sample holders under a perfectly absorbing condition. It is used, in 
conjunction with the reference intensity, to compute the apparent absorbance within an unfilled 
cavity. 

The OLIS Dark test tube is filled with a proprietary broad-spectrum black fluid which absorbs 
across the whole UV-VIS-NIR spectrum. The test tubes provided with the CLARiTY have a 
DARK test tube which should be kept with the unit. The DARK test tube should be kept clean and 
defect-free. If it breaks, contact sales@olisweb.com for a replacement. Quartz and glass tubes have 
slightly different geometries which mean that the DARK test tubes are specific to the material with 
which they correspond.  

 

1.2.3. Flow-through Cavity 

 

The Flow-through DSPC (FT-DSPC) allows for the analysis of strongly absorbing and 
scattering suspensions. It uses a different base than the other DSPC styles. 

 

As with the test tubes, the sample compartment of the CCD allows the user to add a flow-through 
DSPC to the instrument. The Flow-through cavity, a.k.a. FT-DSPC, fits on a base different than 
that for the other cavity bodies. To replace this body, remove the bolts holding down the other 
DSPC base. Use the same bolts to replace the FT-DSPC body.  
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1.2.3.1. Setting up the FT-DSPC 

 

CAUTION: CARE MUST BE EXERCISED IN THE 
INSTALLATION OF THE FT-DSPC. ROUGH HANDLING OF THE 
FLOW-THROUGH CELL RUNS THE RISK OF BREAKING THE 
QUARTZ CELL ITSELF, WHICH MUST BE REPLACED BY OLIS. 

 

Each Luer tip leading to/from the DPSC should be equipped with a tan screw tip and a blue joining 
plug. The tubing line leading to the bottom of the FT-DSPC is always the sample input line. The 
line itself will be labelled “SOURCE PORT” to note the port that should be pointed toward the 
light source. The tubing line leading from the top of the FT-DSPC is always the waste output line. 
The black cup which acts as a sample compartment cover has two holes in it. The center hole fits 
over the waste line. The tubing from the waste line should be threaded through it. A side hole is 
meant for the sample line, and the sample line tubing should be threaded through it.  

 

The FT-DSPC tubing connects via tan connector screws here to the top of the Pyramid. The 
bolts in silver should be loosened to attach the screws. 

The CCD body comes with a gold cover that secures the sample and waste reservoirs. The top is 
labelled “IN” and “OUT” for sample and waste, respectively. The tan connectors tipped by the 
blue joining plug will screw inside the bolts on the bottom of the cover. To make installation simple 
and to prevent undue torsion on the lines, each bolt may be loosened before screwing in the relevant 
tan connector and re-tightened after the connector has been affixed. Once the lines are connected, 
the gold cover may be placed on top of the black cup. 
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The cap to the pyramid seals the sample chamber and separates the tubing lines. Sample flows 
into the IN port and waste flows from the OUT port. 

 

1.2.3.2. Using Your FT-DSPC 

Sample syringes and waste reservoirs are connected to the top of the gold cover. Syringes may be 
inserted within the Luer lock, or screwed onto them. The minimum volume that must accompany 
a flow experiment is dependent on the flow cavity size and tubing dimensions. This volume can 
be determined by flowing a colored solution through the FT-DSPC while recording many intensity 
collections (See Section 2) in an experiment, and watching at what volume the intensity stops 
changing with continuously flowing sample. Once this volume is known, it is correlated to the 
minimum volume which must accompany individual samples and the reference.  

This flow-through cell allows the user to acquire absorbance data on highly-concentrated solutions 
and suspensions, such as beverages and medicinal formulations. As in the case of the test tubes, 
the flow-through DSPC does not fill the integrating cavity and must be adjusted by a dark intensity.  

Navigate to the file AvantesDCE.settings.XML found at: 

C:\Olis\OlisWorks\Settings\AvantesDCE.settings.XML 

The XML value <GoDarkforDARK> within this settings file must be set to False. 

The dark intensity measurement is collected in the flow through system by filling a syringe with a 
proper dark fluid (Absorbance-per-centimeter should be greater than 200) and flowing the fluid 
through the cavity. Then, the FT-DSPC must be flushed with a soap solution and water to remove 
the dark fluid. The user should make 100 mL of solution with cuvette cleaner in water and flow 
about 40 mL of this solution through the FT-DSPC. If the liquid coming from the FT-DSPC still 
has a discernible color, rinse with additional 20 mL aliquots until satisfied that the detector 
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intensity has returned to its initial level. Following this, rinse the FT-DSPC with 20 mL of DI water 
followed by 2.5 mL of the system’s solvent. Once one is satisfied the system is clean, take a 
reference and finally take the sample or sample series.  

The one-way flow nature of the system means that the dark is disposed of for each measurement 
series. This means that for any system sold with the FT-DSPC will necessitate the user purchase 
or produce an ongoing supply of dark fluid partially dependent on their measurement volume (e.g. 
any time a new series is started or any time the data collection parameters are changed). OLIS sells 
a proprietary broad-spectrum black dark fluid which absorbs across the whole UV-VIS-NIR 
spectrum. The user may devise their own narrow-spectrum dark solution if they like, but refills on 
the dark solution may be reordered from sales@olisweb.com at any time.  

Several pathlengths are available for the flow-through cavities, each having their own dynamic 
ranges with which they are best suited for quantitative spectrophotometry.  

 

 

1.2.4. Changing the DSPC 

Selecting the appropriate DSPC for the desired experiment at hand is critical for getting the best 
data. Therefore, any cavity may be swapped out at any time for another body without requiring the 
instrument to be shut down.  

 

1.2.4.1. Traditional DSPC Swaps within the same base 

As shown in the pictures below, each DSPC has four holes in which spring screws are set. These 
screws fasten the DSPC to the DSPC base and ensure proper alignment of the cavity’s ports with 
the source and detector. To remove the cavity,  

1) First unscrew the four screws holding the cavity in place. The DSPC body will just lift 
away and can be set aside for storage. There is a white post in the cavity holding base, 
which will line up with a unique notch in the DSPC body.  

2) When you have lined the notch up with the post, the new cavity will drop into place.   

3) Tighten the four screws in this new cavity, and you are ready to take new measurements. 
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1.2.4.2. FT-DSPC Swaps 

The FT-DSPC necessitates the removal of the provided DSPC base, and is just as simple to replace 
as necessary.  

1) Unscrew the four bolts at the foot of the normal DSPC base (see photo above). 

2)  Align the port labeled “Source Port” up against the flash lamp.  

3) Use the four bolts to screw the FT-DSPC base into place. The detector port should be 90° 
counterclockwise from the source port. 

4) Attach the tubing as indicated in Section 1.2.3.1.  

 

1.2.4.3. Replacing the FT-DSPC base with the traditional DSPC base 

Placing the basic DSPC base is similar.  

1) Carefully detach the tubing by reversing the directions in Section 1.2.3.1. 

2) Remove the FT-DSPC by unscrewing the four bolts holding it in place.  

DSPC Body 

These spring 

screws hold the 

DSPC Body on the 

DSPC Base. 

DSPC Base 
These bolts hold 

the DSPC Base on 

to the instrument. 
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3) Align the white dot labeled “Source Port” up against the flash lamp.  

4) Use the four bolts to screw the DSPC base into place. The detector port should be 90° 
counterclockwise from the source port.  

 

1.3. Detector 

The OLIS CLARiTY CCD uses a solid state charge coupled device (CCD) array detector with a 
Czerny-Turner diffraction grating monochromator. The specific wavelength range, resolution, and 
pixel density are chosen at the time of purchase for a particular application. The detectors are easily 
removed and replaced with other detectors if the application focus changes in the future. Simply 
remove the top of the pyramid, loosen the bolts fastening the detector to its alignment props, 
remove the USB and Serial cables, and lift the detector away. The new detector may be put into 
place by reconnecting the USB and Serial cables. Tighten the fastening bolts to the detector and 
ensure it is aligned with the detector port on the DSPC.  

Contact sales@olisweb.com for pricing and availability of alternate detectors. 

 

1.3.1. Slit Kit 

At the option of the scientist, a CCD detector within the Pyramid may come with an additional Slit 
Kit which allows the user to select their desired spectral resolution. Narrower slits allow for tighter 
spectral resolution, separating peaks from one another at the cost of light intensity. Wider slits give 
better light intensity at the cost of spectral resolution.  

The slit may be changed at any time.  

1) Remove the top of the Pyramid’s sample compartment, unscrewing the screws holding the 
flow tubing in place if applicable. 

2) Lift away the black protective sample compartment cup. 

3) Lift away the square top to the pyramid, exposing the insides. 

4) Loosen the screws affixing the detector to the stand, ensuring that you do not remove the 
screws. 

5) Open the Slit Kit Box. Retrieve the star wrench. 

6) Lift up the detector and face the front toward you. 

7) Use the star wrench to remove the screws affixing the active slit on the front of the detector. 
Be careful not to lose them.  

8) Use the provided tool to remove the slit. It should screw loosely onto the front of the slit 
hole and a gentle tug will free the slit from the holder.  
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9) Unscrew the provided tool from the slit you just removed and screw the tool onto the face 
of the slit you will be using.  

10) Align the notch on the bottom of the slit body with the nub in the detector’s face. Press the 
slit in firmly to seat the slit body. 

11) Use the star wrench to attach the screws affixing the active slit on the front of the detector. 

12) Replace the detector onto its stand, sliding the face of the slit up to the DSPC Body.  

13) Tighten the screws affixing the detector to the stand. 

14) Replace the square top to the pyramid. 

15) Replace the black protective sample compartment cup. 

16) Replace the sample compartment cover and plumbing, as appropriate. 

 

1.4. Cables 

The spectrometer is connected to the lamp via a IC-DB26-2 cable. It is secured by two hex key 
bolts to both the spectrometer and the source. The connections are directional and cannot be 
mistaken or accidentally reversed. 

The computer communicates with the spectrometer over a USBA-to-USBB connection, threaded 
through the back of the spectrophotometer body. This connection dictates data collection 
parameters to the spectrometer and receives the intensity data back. 

The lamp and spectrometer are independently powered through barrel connections which are 
plugged into a wall outlet or power strip. 

 

1.5. Computer 

The CLARiTY CCD is controlled by the OLISWorks software package for data collection, and 
data is worked up within the GlobalWorks software. Both are included within the Microsoft 
Windows 10 operating system.  
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2. Software 

2.1. OLISWorks 

All data collection parameters are set up within the OLISWorks program. Data retrieval, 
processing, and storage is handled through OLIS GlobalWorks, discussed in Section 2.2 and in its 
own relevant manual. 

 

2.1.1.  Startup 

Double-clicking the software icon on the desktop of your computer is the most common method 
to open OLISWorks. A yellow Windows dialog box will pop up. The user should click OK to 
continue working with the software. After this, the software initialization box begins and will 
transition to the spectral collection workspace after a connection has been established between the 
computer and detector. When opened, the machine automatically initializes and the work space is 
ready to collect data.  

If the computer is unable to communicate with the instrument, check the USB cable connections 
by unplugging and re-plugging the USB cables. Close the software and reopen it. 

 

2.1.2. Top Menu Items 

2.1.2.1. Instrument 

Clicking this menu item allows the user to switch between using an OLIS-upcycled 8453 cuvette 
spectrophotometer or the Avantes-enabled CLARiTY CCD. Choosing “8453” will open the 
instrument options of the 8453. Choosing “Avantes” will open the instrument options of the CCD. 
Only one instrument may be initialized at a time, if the laboratory has both instruments attached 
to the same computer. 

 

2.1.2.2. Save Data 

2.1.2.2.1. Set Save Data Folder 

This option details where the datasets should be saved after each group of Collections. The default 
folder for saving data at the time of purchase is  

C:\Olis\UserData 

but should be updated according to your company or group’s data storage policies.  
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2.1.2.2.2. Save Currently Displayed Data 

On the occasion that you choose to discard a dataset after collection but then change your mind, 
this option allows you to save that dataset before the next collection event is initiated. 

If you choose to discard a dataset and subsequently begin a new collection, the discarded 
dataset is permanently discarded.  

 

2.1.2.3. Help 

2.1.2.3.1. Check for Software Update 

This menu contains an option to check the OLIS update server for new versions of the software.  

 

2.1.2.3.2. About 

This option displays a version number and registration dialog box for your citation information.  

 

The Data Collection (DC) Settings box outlines all parameters important to generating 
spectra.  
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2.1.3. DC (Data Collection) Settings 

2.1.3.1. Experiment Name 

 

This text box allows the user to input a name for the data collection event or series that they will 
be undertaking. A dataset will be saved according to what is in this box, optionally with a 
timestamp appended after the dataset is collected (see Section 2.1.6). The box is automatically 
populated with the name input during the previous data collection session. 

 

2.1.3.2. Data to Collect 

 

 

2.1.3.2.1. Type of Data 

This drop-down box allows the user to select whether they wish to collect a spectrum or a single 
point.  

 

2.1.3.2.2. Reduction Method 

This drop down menu selects whether the instrument will report Absorbance data (typical), or 
intensity data (<NONE> or Fluorescence). This reduction method only applies to the sample data, 
not to the Dark or Reference spectra. Those are reported as intensities. 

 

2.1.3.2.3. IntTime (Integration Time) Per Read 

The CCD pixels are “on” for the specified amount of time to generate a photoelectric charge and 
measure the photon intensity per wavelength. When the pixels switch to “off” the resulting charge 
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is processed and converted to a total number of photons collected for a given wavelength. A read 
is one “on – off” cycle.  

 

2.1.3.2.4. Reads per Collection (Avg’ing) 

This parameter allows the user to specify a number of reads which will be internally stored and 
averaged together for signal-to-noise performance per collection event. A collected spectrum is 
composed of the total number of flashes performed in the specified integration time repeated for 
the specified number of reads. In other words, this value will not alter the intensity reading by the 
detector but will reduce the random noise reported by the system.  

 

2.1.3.2.5. Number of Collections 

Each collection is a complete spectrum, so recording multiple collections produces overlapping 
spectra as a 3-dimensional plot. This data cube may be post-processed in many ways by 
GlobalWorks (e.g. averaging, plotting vs. time, etc.). 

Remember: The Intensity of a particular collection event is determined by both the integration 
time and the number of flashes within a given read. The S/N ratio is determined by the 

number of reads alone. 

 

2.1.3.3. Avalight-XE  

 

 

2.1.3.3.1. Number of Flashes per Read 

This value sends the flash lamp directions as to how many flashes an integration time requires, 
thereby also dictating the flashing rate. OlisWorks limits the flashing rate to 100 s-1, which is set 
by the manufacturer. ATTEMPTING TO SET THE FLASH RATE HIGHER THAN 100 s-1 
WILL LEAD TO ERRATIC LAMP BEHAVIOR AND POTENTIALLY DAMAGE THE 
LAMP. 

As would be expected, a higher flashing rate leads to a higher collected intensity. 
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2.1.3.4. Spectral-Range Options 

 

This section of the Data Collection Parameters will direct the computer what to do with the 
processed photoelectric charge.  

 

2.1.3.4.1. Wavelength Range: Min WL/Max WL 

The user is able to select what wavelength range they are interested in displaying and storing 
collected data over. Drop-down boxes display a list of wavelength indices available to your 
particular detector. They are spaced out according to the 2048 (or 4096) pixels within your detector. 

 

2.1.3.4.2. Digital Filter 

In the case that the user desires the ability to smooth the collected spectra at collection rather than 
in post-processing, OlisWorks provides that option. Click the check box to activate/deactivate and 
enter an odd integer between 5 and 25 in the adjacent text box. The higher a number, the more the 
“smooth” a resulting spectrum is. Conversely, the lower a number the less smooth the resulting 
spectrum is. 

 

2.1.3.4.3. Data Interpolation 

Data interpolation is a way to definitively specify the way that the x-axis spectrum is recorded. It 
uses an internal algorithm to plot user specified point densities (nm-per-point), usually to match 
axes with another dataset of interest. Click the check box to activate/deactivate and enter a desired 
value in the adjacent text box. 

 

2.1.3.5. Repetition (FxnOf) Options 

 

2.1.3.5.1. NONE 
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Setting repeated collections to gather without respect to a time variable means that the instrument 
will generate all requisite collections without any break in between collections. The z-axis regards 
each collection simply as an index/scan number.  

 

2.1.3.5.2. TIME 

Setting repeated collections to gather with respect to a time variable means that the instrument will 
generate all requisite collections with a calculated break in between collections. The amount of 
time for a collection is (Integration time * number of reads). The z-axis records each collection 
indexed to the relative time at which the collection group began. The first scan is of course 0.0s. 
OlisWorks sets 25s as the maximum time in between scans, giving the user wide ranging control 
over the kinetics experiments possible with this instrument. 

 

2.1.4. DC Control 

 

 

2.1.4.1. Collect DARK (Intensity) 

Click “Show Dark” check box at the bottom of the screen to display this chart. 

This chart shows the light intensity for the spectral range specified by the user in the Data 
Collection Parameters. It is an “Intensity vs. Wavelength” chart. With a full basic cavity, the light 
should not be flashing and this intensity is equal to just the current produced by random noise 
within the detector’s electronics. With a test tube or FT-DSPC, the Dark Solution should be 
introduced to the cavity and the lamp will flash.  

 

2.1.4.2. Collect REF (Intensity) 

Click “Show Ref” check box at the bottom of the screen to display this chart. 

This chart shows the light intensity for the spectral range specified by the user in the Data 
Collection Parameters. It is an “Intensity vs. Wavelength” chart. With a full basic cavity, the light 
should not be flashing and this intensity is equal to just the current produced by random noise 
within the detector’s electronics. With a test tube or FT-DSPC, the Dark Solution should be 
introduced to the cavity and the lamp will flash.  
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Note: Good practice to get the best dynamic range out of the instrument, it is good practice to first 
add the reference fluid and develop the requisite data collection parameters so that one maximizes 
the detected intensity while not overflowing the detector. Set your desired spectral range first, then 
adjust the integration time while keeping the number of flashes at the maximum rate. Set your 
number of repeats there for the desired S/N. Then, keeping your data collection parameters the 
same, collect your dark and new reference before moving on to sampling. Once you have developed 
standard methods, this will no longer be necessary. 

 

2.1.4.3. Start Data-Collection 

This button will become active after DARK and REF have been collected. It begins the collection 
process for the spectral event. 

 

2.1.4.4. Pause Data Collection 

This button will become active during a data collection event. It will pause the data gathering 
process after the current collection has finished. To resume the data gathering process, click 
“Resume Data Collection.” 

 

2.1.4.5. Stop Data Collection 

This button will become active during a data collection event. It will cease the data gathering 
process after the current collection has finished. Once stopped, the dialog box to save or discard 
the data will pop up. 

 

2.1.5. 2D Chart 

This chart displays the requisite data reduction measurement (absorbance or fluorescence). 
Multiple collections in a given dataset will overlay in the panel for quick obvious comparison. 

 

2.1.6. Save Collected Data 
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After a data collection event, a dialog box pops up with multiple buttons which allow the user to 
perform several different functions depending on the desired outcome. 

 

2.1.6.1. FileName 

The filename of the saved raw dataset may now be specified. The default name is populated by the 
Experiment Name set on the Data Collection parameters box with an appended timestamp, but the 
user may choose to delete either or both in lieu of a more specific name.  

 

2.1.6.2. Discard Button 

This button closes the current dialog box without saving the data. 

 

2.1.6.3. Save Button 

This button saves the data in the folder specified under the Set Save Data menu (see 2.1.2.2.1.) 
without opening GlobalWorks. 

 

2.1.6.4. Save and Open in GlobalWorks Button  

This button saves the data in the folder specified under the Set Save Data menu (see 2.1.2.2.1.) 
and opens GlobalWorks for further data processing. 
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2.2. GlobalWorks 

A comprehensive treatment of GlobalWorks is beyond the scope of this manual and the user should 
refer to the specific GlobalWorks manual for details on functions such as kinetic fits, spectrum 
smoothing, data subset creation and more. 

 

2.2.1. Determining the Javorfi coefficients for a DSPC and solvent system 

Whether using the open cavity, the test tube sample holder, or the flow through cells, determining 
the corrected absorbance-per-centimeter for a turbid system of interest is the driving motivation 
behind purchasing and using an OLIS CLARiTY system.  

Determining the exact absorbance for a scattering sample depends greatly on the concentration of 
the scattering medium in suspension, and so different calibration curves must be determined for 
these different “solvent” environments. Your “solvent” must be the scattering environment without 
the analyte present. Maintaining the same concentration of scattering agent within the Integrating 
Cavity is accomplished by creating a suspension for both the integrating cavity and the stock and 
splitting it into two vials.  

Varying solvents does produce different A0 and A1 coefficients, so that must be known before 
applying saved correction spectra to newly collected data. A0 and A1 coefficients are wavelength-
dependent.  

The following regression technique uses a specified procedure to correlate data to the absorbance-
per-centimeter, although user-developed regressions are certainly acceptable. 

1. Prepare a stock solution of a known chromophore active within the wavelength region of 
interest. Alternatively, OLIS supplies an aqueous dye which highly absorbs across the en-
tire UV-VIS-NIR region 200nm – 2600 nm. 

2. Measure the absorbance of the stock in a traditional linear spectrophotometer. If the cuvette 
used is anything other than a 1 cm cuvette, manipulate the dataset to equal a 1 cm path-
length. 

3. Export the stock spectrum as an ASCII or text file and save in a readily accessible space.  
4. Fill the Integrating Cavity with a known exact amount of solvent. Add a stir bar, if desired. 
5. Set the desired spectral scan parameters within OLISWorks (see Section 2). 
6. Collect a Dark and Reference.  
7. Collect a blank spectrum.  
8. Name the blank spectrum “0”. 
9. Remove a known volume of solvent from the cavity and discard.  
10. Replace the volume with the same volume of analyte. 
11. If a stir bar is being used, allow the system time to mix. If no stir bar is being used, mix the 

solution through successive aspirations and dispensing. 
12. Collect a spectrum. Name this spectrum “1”. 
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13. Repeat steps 9 through 12 multiple times, renaming spectra in ascending order. OLIS rec-
ommends that no fewer than ten spectra be collected for a correction algorithm. 

14. Assemble the collected spectra into a 3D dataset, in ascending A′ (selection order matters). 
The z-axis should be obviously nonlinear. 

15. “Select” the 3D dataset. 
16. Go to Data Processing > Processing Single Dataset > ICAM Abs Conversion. 
17. On the Correction Parameters tab, ensure “Titrate mode” is set to ExtractionAddition. 
18. Set the volume of each extraction and addition aliquot under “Addition size dv (mL).” 
19. Set the volume of the flask (a.k.a. the solution volume) under flask volume V (mL). 
20. The number of additions should be automatically populated from your dataset.  
21. Ensure that “Start Abs” is automatically set to 0.  
22. Click over to the “Javorfi Method” tab. 
23. Click the “Read Stock Abs/cm Standard File and Create Javorfi Spectrum. This will open 

a dialog box to select the stock ASCII or text file that you created in step X.  
24. Navigate to the correct file and double click it to apply the standard file. The dialog box 

will automatically close and begin the internal calculations for the fit. A green bar will 
begin to fill. Depending on the density of the included datasets, this may take between a 
few seconds and a few minutes. Do not attempt to use the computer during this time. 

25. When the calculation has completed, data lines across A0 and A1 will be displayed. Save 
the “spectra” for easy use later. This titration correction is usable within the experimental 
parameters set up in the scans.  

a. Clicking “Load Spectrum” will load a previously saved A0 and A1 set for immedi-
ate application. 

26. Click “Correct Abs Spectra with Javorfi Spectrum.” A new dataset will be generated with 
the z-axis display corrected linearly, and the y-axis values labeled as Absorbance/cm. 

 
 
 


