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1. CLARiTY Description 

 

a. The heart of the CLARiTY instrument is the DSPC (DeSa Suspension Presentation Cavity) 

sample holder.  The DSPC is a quartz cell mounted in reflective coating.  The cell is meant to be 

filled completely (although this is not required), and the incoming beam is diffused as it enters 

the cavity.  The resulting beam hits the sample as a diffuse beam or a ‘gas of photons.’  The 

diffuse beam results in a measurement that is immune  to sample scatter, because the 

perfectly diffuse beam cannot be scattered further.  The light intensity is reduced only when 

the sample absorbs.  The DSPC assembly can be removed from the chamber, but the cell itself 

is permanently packed in reflective powder.  The two available sizes are 4 and 8 mL.  Details of 

these cells are discussed later in the manual. 

 

 

 

 

 

 

 

 

A typical instrument set up is below. 

 

 

 

 

 

 

 

b. Pathlength effect 
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i. The effect of the sample being surrounded by a reflective surface is that the average 

pathlength of each photon entering the cavity is greatly increased relative to a 

standard cuvette.  The pathlength for a 4 mL cavity with a diameter of approximately 

1.4 cm is about 20 cm.  An 8 mL cavity with a diameter of approximately 1.8 cm has a 

pathlength on the order of 30 cm.  This pathlength enhancement makes it possible to 

detect absorbance changes on the order of 0.00001 on some optical benches. 

 

ii. A second property relating to the pathlength is that the pathlength of the beam will 

vary depending on the absorbance of the sample.  Higher absorbing samples will 

result in shorter pathlengths.  Olis uses a method developed by Fry and coworkers 

(Appendix 1, Ref 1)  to correct the data for variations in pathlength caused by 

absorbance.  CLARiTY absorbance data are automatically corrected for this effect on 

pathlength.  Data are reported as absorbance per cm. 

c. Partially filling the cell 

i. Because the beam becomes a ‘gas of photons’ as it enters the DSPC chamber, 

the homogenous beam reports the absorbance of the entire sample chamber.  

So 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.  

Alternatively, a tube containing the sample can be inserted in the cavity.  This 

facilitates the use of many samples without the need to clean the chamber 

between samples.  The 4 mL cells will accommodate small NMR tubes while 8 

mm diameter tubes can be used in the 8 mL cavities.  The cavity filling options 

are given below. 

 

 

 

 

 

d. Fluorescence 

i. If a sample is fluorescent, the presence of emitted light may interfere with the 

absorbance measurement.  This will cause the apparent absorbance to decrease 

(and even go negative) as the sample signal will be higher than expected.  One 

way to avoid this problem is to either use non-fluorescent samples or measure 
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using wavelengths that do not cause fluorescence.  If this is not possible, the 

fluorescence light must be removed after it exits the DSPC.  This can be 

achieved through the use of a wavelength filter in front of the detector or a 

spectrometer as the detection system. 

2. DeSa Suspension Presentation Cavity (DSPC) 

a. R-factor 

i. The R-factor is a parameter used in the absorbance correction algorithm.  This 

factor is a combination of the reflectance of the material (usually fumed silica) 

used in the DSPC and the fraction of the cavity lost to ports and other non-

reflecting surfaces.  This ideally is less than 5% of the total surface.  The R-factor 

is determined at the Olis facility through the use of a titration experiment.  The 

R-value is defined in the reference given in Appendix 1, is determined at the 

time of manufacture, and is printed on the DSPC. 

b. 4 mL Cavities 

i. The smaller of the two cavities available for the CLARiTY instrument is the 4 mL 

chamber.  As expected, the total volume of this cavity is on the order of 4 mL, the 

diameter is about 1.4 cm, and the CLARiTY pathlength is on the order of 20 cm.  The 

neck of the chamber is 5 mm in diameter and accommodates many NMR tubes.  The 

chamber is packed into a cell containing packed fumed silica as the reflecting surface.  

The entire chamber is equipped with heating from ambient to 60:C.  Each cell is also 

equipped with magnetic stirring controlled through the software. 

c. 8 mL Cavities 

i. The larger of the two cavities available for the CLARiTY instrument is the 8 mL 

chamber.  The total volume of this cavity is on the order of 8-11 mL.  The diameter is 

about 1.8 cm, and the CLARiTY pathlength is on the order of 30 cm.  The neck of the 

chamber is just over 8 mm in diameter and accommodates tubes 8 mm diameter or 

less.  These tubes are large enough to accommodate a stir bar.  The chamber is packed 

into a cell containing packed fumed silica as the reflecting surface.  The entire 

chamber is equipped with heating from ambient to 60:C.  Each cell is also equipped 

with magnetic stirring controlled through the software. 

d. Cleaning the cavity 

i. Olis recommends that the DSPC cell be cleaned regularly.  See Appendix 2 for more 

detailed cleaning procedures.  The cell is a quartz sphere packed in a reflective 

powder.  Any detergents or other cleaners normally used on quartz will be applicable 

to the cell.  The specific choice of cleaner will depend on the sample used.  The use of 

tube inserts (5 mm or 8 mm diameter) can significantly reduce the amount of required 
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cell cleaning, although care should be taken to keep dust and other particles out of 

the cavity. 

3. CLARiTY Chamber Configurations 

a. Single cell configuration 

i. One possible configuration for the CLARiTY system is shown below.  An LED, LED 

monochromator, tungsten, or deuterium light source is used to illuminate the DSPC.  

An array spectrometer (usually an ArcOptix Spectrometer)  is used to record the 

spectrum from the DSPC.  The ArcOptix Spectrometer detection range is 400 nm to 

1100 nm. 

 

 

 

 

 

 

 

 

 

 

b. Dual Cell Sample chamber 

i. Another CLARiTY configuration utilizes two DSPC s with one as a sample and one a 

reference.  A light source and monochromator produce a focused monochromatic 

beam which enters the sample chamber and is split by a beam splitter to both DSPCs.  

The focused beam is diffused as it enters each DSPC.  Each DSPC uses its own 

dedicated detector, which is usually a PMT.  This configuration allows for high speed 

dual beam measurements (because no beam chopper is used).  This configuration is 

used primarily with the RSM 1000 monochromator or the Hummingbird 

monochromator in the DB 620 or DM 245.  The sizes of the reference cell and sample 

cell can be different.   For example, a 4 mL cell can be used as a sample with an 8 mL 

reference.  This choice may be based on the volume of sample available.  In addition, 

the reference cell can be used as the sample cell if the Reverse Beam Mode box is 

checked on the Operational Modes page. 
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c. Chopped Dual Configuration 

i. A third configuration of the CLARiTY is to take advantage of the optics of a Cary 14 or 

17 spectrophotometer.  In this configuration, the beam splitter of the Cary is used to 

alternate between the sample and reference cells.  The focused beams alternately 

illuminate the sample and reference DSPCs.  The output from the DSPC is gathered 

with a light guide and brought to a detector (usually a PMT) which is shared by the 

sample and reference beams.    The disadvantage of this configuration is that it limits 

the speed in which data can be collected.  The beam splitter switches between sample 

and reference at a rate of 30 Hz.  A significant advantage is that because the sample 

and reference beams share a detector, the sensitivity of the detector can be adjusted 

without differentially affecting the signal.  Thus spectra of wide ranges can be 

collected. 
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4. Stirring and temperature control 

a. The Olis DSPC cells are equipped with software control of magnetic stirring and heating.  

These are accessed by clicking on the CLARiTY control button on the Live Display page. 

 

b. A CLARiTY chamber control panel will appear.  The DSPC cells only require the control tab.  If 

the CLARiTY system is an RSM based optical bench, the control of the StepDisk is given on the 

second tab.  This tab allows the user to switch between rapid scanning (100 scans per second) 

and fixed wavelength measurements.  The Hardware settings tab specifies the parameter file 

to be used by the stirring, heating , or StepDisk controls.  This will load automatically and does 

not need to be accessed during normal operation. 

c. To enable stirring control, click the Stirrers on/off switch.  The speed of stirring is set as the 

number of revolutions per seconds.  Click Apply New Values to set the new values.  Stirring 

will occur in both DSPCs if two are present. 

d. To enable cell heating, click the on/off switch in the Heater panel.  The heating rate is 

determined by the duty cycle called Percent Power Usage.  This will range from 0-100%.  Click 

on ‘Apply New Values’ to apply these settings.  The settings will affect both the sample and 

reference DSPCs (If two are present). 

e. The control panel can be closed or left open during data collection. 

 

 

5. Collection of CLARiTY Spectra 

a. Ensure the correct R value 
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i. The R-value is unique to each DSPC.  This value is determined at the Olis facility.  

Appendix 1 contains the procedure used to make this determination. 

ii. Press ctrl+shift+alt+a simultaneously to access the administration screen. 

 

iii. Click on the OLIS DCGUII node to open it. 

 

iv. Scroll down to the ICAM_R parameter. 

 

v. If the value does not match that given on the sample DSPC, click on the value and 

enter the correct one for the sample cell. 

 

vi. Press enter. 

vii. Close the admin screen by clicking on the X in the upper right corner. 

b. Change the Data Reduction mode to ‘Absorbance per cm’ 

i. On the Operational Modes page, ensure the Data Reduction Mode is set to 

‘Absorbance per cm’.  The absorbance will be corrected for variations in pathlength 

caused by changes in absorbance.  The data are normalized to a 1 cm measurement.  
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c. Data Collection – General 

i. Data collection methods, wavelength range, and speed will depend on the optical 

bench on which the CLARiTY chamber is mounted.  Please consult the instrument 

operators manual for details in data collection.  Substitute the Absorbance Data 

Reduction Mode for the Absorbance per cm mode. 

d. Collect a Spectrum – Single Cell – ArcOptix 

i. Coming soon! 

e. Collect a Spectrum – Dual Cell- DB 620 

i. Ensure the Data Reduction Mode is Absorbance per cm.  Note the Data Collection 

Mode should be set to Scan and the Scan Mode should be Fixed Slitwidth and PMT HV 

for operation of the DB 620 or DM 245. 

 

ii. On the Live Display page, set the Scan Range From and To wavelengths.  These values 

must be between 200 nm and 800 nm. 

 

iii. Set the Integration time.  This value can vary from 0.01 sec to 100 sec (0.1 to 1 sec 

typical). 

 

iv. Set the Number of Increments in the Scan.  A typical value is one point per nm. 

 

v. Place a blank or reference sample in both the sample and reference cells.  The 

reference can be left empty if desired. 

vi. Set the current wavelength to the closest value in the scan to 480 nm (the wavelength 

with the highest output from a xenon lamp). 
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vii. Click on Live Mode.  Data will begin to be shown in real time. 

 

viii. Adjust the PMT HV by clicking on the HV value on the Live Display page and entering a 

new PMT HV value.  Change the value such that the sample and reference signals are 

each around 9 V.  The range of the PMT is 200 V to 1100 V.  A typical value is around 

250 V to 350 V. 

 

ix. Click on ‘Collect Data’ to begin data collection of the baseline spectrum. 

 

x. During the spectrum, watch the raw sample and reference signals to ensure they do 

not approach 10 V.  If so, stop data collection by clicking on the Esc button.  Reduce 

the PMT HV and repeat the scan. 

 

xi. After the scan has been completed, the dialog box will appear asking if the data 

should be posted to GlobalWorks.  Click Yes to this question. 

 

xii. An icon will appear in the Experiment Window corresponding to this dataset. 
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xiii. Click on the data to highlight it. 

 

xiv. Right-click on the data and choose ‘Assign as baseline’ from the Right-click menu.  The 

baseline will be applied to all subsequent scans until the Baseline checkbox on the Live 

Display page is unchecked. 

 

xv. Add the sample to the Sample DSPC.  Note that the sample can completely fill the 

cavity, partially fill the cavity, or be placed in a tube in the cavity. 

xvi. Click Collect Data to begin collection of the absorbance spectrum. 

 

xvii. Click Yes to post the data to GlobalWorks. 

 

f. Collect a Conventional (slow) Spectrum – Dual Cell – RSM 1000 
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i. Ensure the Data Reduction Mode is Absorbance per cm.  Note the Data Collection 

Mode should be set to Scan and the Scan Mode should be Fixed Slitwidth and PMT HV 

for operation of the RSM 1000. 

 

ii. On the Live Display page, set the Scan Range From and To wavelengths.  These values 

must be between 200 nm and 800 nm. 

iii. Set the Integration time.  This value can vary from 0.01 sec to 100 sec (0.1 to 1 sec 

typical). 

 

iv. Set the Number of Increments in the Scan.  A typical value is one point per nm. 

 

v. Place a blank or reference sample in both the sample and reference cells.  The 

reference can be left empty if desired. 

vi. Set the current wavelength to the closest value in the scan to 480 nm (the wavelength 

with the highest output from a xenon lamp). 

 

vii. Click on Live Mode.  Data will begin to be shown in real time. 

 

viii. Adjust the PMT HV by clicking on the HV value on the Live Display page and entering a 

new PMT HV value.  Change the value such that the sample and reference signals are 

each around 9 V.  The range of the PMT is 200 V to 1100 V.  A typical value is around 

250 V to 350 V. 

 

ix. Click on ‘Collect Data’ to begin data collection of the baseline spectrum. 
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x. During the spectrum, watch the raw sample and reference signals to ensure they do 

not approach 10 V.  If so, stop data collection by clicking on the Esc button.  Reduce 

the PMT HV and repeat the scan. 

xi. After the scan has been completed, the dialog box will appear asking if the data 

should be posted to GlobalWorks.  Click Yes to this question. 

 

xii. An icon will appear in the Experiment Window corresponding to this dataset. 

 

xiii. Click on the data to highlight it. 

 

xiv. Right-click on the data and choose ‘Assign as baseline’ from the Right-click menu.  The 

baseline will be applied to all subsequent scans until the Baseline checkbox on the Live 

Display page is unchecked. 
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xv. Add the sample to the Sample DSPC.  Note that the sample can completely fill the 

cavity, partially fill the cavity, or be placed in a tube in the cavity. 

xvi. Click Collect Data to begin collection of the absorbance spectrum. 

 

xvii. Click Yes to post the data to GlobalWorks. 

 

g. Collect a Rapid Scanning Dataset – Dual Cell – RSM 1000 

i. Ensure the Data Reduction Mode is Absorbance per cm.  The Data Collection Mode 

should be set to one of the Rapid Scanning Modes.  This will likely be either Rapid 

Scanning or Rapid Scanning + TTL which triggers a TTL pulse at the beginning of data 

collection.  The TTL can be used to trigger a flash lamp, laser, LED, or other device. 

 

ii. Set the RSM Center Wavelength to a value around the middle of the scan to be 

collected.  The scan range will be based on the line density of the gratings installed 

(typically 230 nm to 160 nm). 



15 
 

 

iii. Set the Data Collection Time. 

 

iv. Select the Average Mode to a value that will give 100 to 4000 scans per data set. 

 

v. Place a blank or reference sample in both the sample and reference cells.  The 

reference can be left empty if desired. 

vi. Click on Live Mode.  Data will begin to be shown in real time. 

 

vii. Adjust the PMT HV by clicking on the HV value on the Live Display page and entering a 

new PMT HV value.  Change the value such that the maximum sample and reference 

signals are each around 7-8 V.  The range of the PMT is 200 V to 1100 V.  A typical 

value is around 250 V to 350 V  clicking the AutoAdjust HV will cause the software to 

automatically adjust the PMT HV values to give maximum signals in this range. 

 

 

 

Click on the Baseline check box to apply the current spectrum as the baseline.  The 

baseline will be applied to all subsequent scans until the Baseline checkbox on the Live 

Display page is unchecked. 

 

viii. Add the sample to the Sample DSPC.  Note that the sample can completely fill the 

cavity, partially fill the cavity, or be placed in a tube in the cavity. 

ix. Click Collect Data to begin collection of the absorbance spectrum. 
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h. Collect a Spectrum – Dual Cell – Olis 14/17 

i. Ensure the Data Reduction Mode is Absorbance per cm.  Note the Data Collection 

Mode should be set to Scan and the Scan Mode should be Fixed PMT HV for operation 

of the Olis 14. 

 

ii. On the Live Display page, set the Scan Range From and To wavelengths.  These values 

must be between 200 nm and 900 nm. 

 

iii. Set the Number of Reads per Datum to a value between 1 (fastest scanning) and 255 

(very slow).  A typical value is 5-10. 

 

iv. Set the Number of Increments in the Scan.  A typical value is one point per nm. 

 

v. Place a blank or reference sample in both the sample and reference cells.  The 

reference can be left empty if desired. 

vi. Click on ‘Collect Data’ to begin data collection of the baseline spectrum. 

 

vii. After the scan has been completed, the dialog box will appear asking if the data 

should be posted to GlobalWorks.  Click Yes to this question. 

 

viii. An icon will appear in the Experiment Window corresponding to this dataset. 
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ix. Click on the data to highlight it. 

 

x. Right-click on the data and choose ‘Assign as baseline’ from the Right-click menu.  The 

baseline will be applied to all subsequent scans until the Baseline checkbox on the Live 

Display page is unchecked. 

 

xi. Add the sample to the Sample DSPC.  Note that the sample can completely fill the 

cavity, partially fill the cavity, or be placed in a tube in the cavity. 

xii. Click Collect Data to begin collection of the absorbance spectrum. 

 

xiii. Click Yes to post the data to GlobalWorks. 
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xiv. Refer to the GlobalWorks manual for information on displaying , processing, 

exporting, and other data options. 

6. Maintenance and Hardware Procedures 

a. Removing a DSPC cell from the CLARiTY sample chamber. 

i. Remove the lid on the CLARiTY chamber by first removing any 3/32” Allen screws and 

gently lifting the lid. 

ii. Disconnect the stirring mechanism by grasping both sides of the green 5-wire 

connector and pulling steadily. 

 

iii. Disconnect the heating wire by grasping both sides of the black two wire connector 

and pulling steadily. 
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iv. Using a 5/32” Allen wrench, remove the two screws at the base of the DSPC holder. 

 

 

v. Carefully lift the holder being careful not to push the cell towards the light guide.   

b. Inserting a DSPC cell into a CLARiTY chamber. 

i. Insert the holder into position aligning the pins and screw holes at the base.  If a light 

guide is used, be sure to not press the cell against it. 
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ii. Insert the 5/32” Allen screws into the base and tighten the chamber into position. 

iii. Connect the heater by inserting the two wire connector from the DSPC into the 

connector in the chamber. 

 

iv. Connect the stirring mechanism by connecting the green five-wire connector on the 

DSPC to the green connector on the chamber. 
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v. Place the lid on the DSPC chamber and insert the 3/32” Allen screws. 

 

vi. Ensure the DSPC cable is connected externally to the CLARiTY chamber. 
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c. Exchanging the CLARiTY chamber for a standard Cary chamber 

i. Disconnect the DSPC cable. 

 

ii. Disconnect the detector cable.  This connector is labeled ‘PM’. 
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iii. Using a 5/32” Allen wrench, remove the two screws holding the bottom of the 

chamber to the Cary instrument. 

 

iv. While supporting the chamber with one hand, remove the two 5/32” Allen screws on 

top. 
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v. Remove the chamber and place it in a secure location. 

 

vi. Locate the Cary sample chamber.  Locate two 5/32” Allen screws (they are the same 

as those used in the CLARiTY chamber).  Put the screw on the end of the Allen wrench.  

With one hand, position and support the sample chamber.  Screw the chamber into 

the Cary instrument at both top screw positions. 
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vii. Once the sample chamber is in position, use a flat head screw driver to tighten the 

two screws in the bottom of the chamber.  The screws remain in the sample chamber. 

viii. Locate the Cary detector chamber.  Place into position and use the flat head screw 

driver to screw all four screws into position (into the sample chamber). 

 

ix. Connect the detector changer motor (usually labeled ‘1’). 
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x. Connect the detector (labeled ‘PM’). 

 

xi. The DSPC cable will remain disconnected while using the Cary chamber 

d. Exchanging the CLARiTY chamber for the standard Cary chamber 

i. Disconnect the detector changer motor (usually labeled ‘1’). 
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ii. Disconnect the detector (labeled ‘PM’) 

 

iii. Using a flat head screw driver, loosen the lower two screws holding the detector 

chamber to the rest of the Cary instrument. 
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iv. Supporting the detector chamber with one hand, loosen the top two screws using a 

flat head screw driver.  Place the detector chamber in a secure location. 

v. Loosen the lower two screws using a flat head screwdriver. 

vi. While supporting the sample chamber, remove the two top screws with a 5/32” Allen 

wrench. 

 

vii. Place the sample chamber in a secure location. 
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viii. Locate the CLARiTY chamber and the four 5/32” Allen screws.   
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ix. Place the CLARiTY chamber into position on the Cary instrument and support it.  Screw 

in all four screws, holding the chamber in position. 



31 
 

 

x. Connect the DSPC cable. 

 

xi. Connect the PM cable. 

 

xii. The Detector changer cable will remain disconnected during operation of the CLARiTY 

chamber. 
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e. Exchanging the standard RSM, DM 245 or DB 620 chamber for a CLARiTY chamber 

i. Disconnect the red and blue PMT connectors from the PMT tubes by grasping the 

connector and pulling steadily. 

 

ii. If the system is an RSM, remove the four screws under the chamber.  These screws 

will likely be thumbscrews, but may also be 3/16” Allen screws. 

iii. If the system is a DB 620 or DM 245, remove the four thumbscrews on the outside of 

the chamber.   

 

iv. Carefully slide the chamber out of the lens tube(s). 

v. Obtain the CLARiTY chamber and slide the chamber into place.  If any quartz light 

guides are present in the chamber, take care to not push these into the DSPC or a 

detector.  Replace the four thumbscrews on the outside of the chamber holding it in 

place. 
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vi. Connect the red and blue connectors by aligning the dots on the connectors and 

pressing firmly. 

 

vii. Connect the DSPC connector to the outside of the chamber. 
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f. Exchanging the CLARiTY chamber for a standard RSM, DM 245, or DB 620 chamber 

i. Disconnect the red and blue detector cables by grasping the connector and pulling 

steadily. 

 

ii. Disconnect the DSPC cable from the outside of the CLARiTY chamber. 
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iii. Remove the four large thumbscrews on the outside of the CLARiTY chamber holding it 

in place. 

 

 

iv. Carefully slide the chamber away from the lens tube(s) and place the chamber in a 

secure place. 

v. Locate the standard RSM chamber and place it into position.  The lens tube(s) will 

slide into the necessary ports.  Align the screw holes and replace the four 

thumbscrews holding the chamber in place. 

vi. Plug the red and blue detector cables into the PMT tubes by aligning the dots and 

carefully pushing in the connector. 
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g. Replacing a broken DSPC cell (must be sent to Olis for repair) 

i. Remove the lid on the CLARiTY chamber by first removing any 3/32” Allen screws and 

gently lifting the lid. 

 

ii. Disconnect the stirring mechanism by grasping both sides of the green 5-wire 

connector and pulling steadily. 
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iii. Disconnect the heating wire by grasping both sides of the black two wire connector 

and pulling steadily. 

 

iv. Using a 5/32” Allen wrench, remove the two screws at the base of the DSPC holder. 
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v. Carefully lift the holder being careful not to push the cell towards the light guide.   

vi. The DSPC cell must be sent to Olis for repair. 
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7. Appendix 1 

Calibration of DSPC Cell 
 

Summary:  During absorbance measurements using a CLARiTY system, the path length varies as a 

function of absorbance.  Therefore, the resulting absorbance should be normalized based on the 

properties of the DSPC cell.  This is done as described by Fry et al. (ref 1).  The goal of this 

measurement is to determine the R-value (combination of the reflectivity and relative port area) and 

the mean path length of the DSPC cell.   

 

Procedure summary: 
 

Prepare a stock solution of potassium ferricyanide, add incrementally to a DSPC cell containing water 

(at the maximum cell volume), and measure the resulting absorbance spectra.  The resulting data are 

then fit to Fry’s equation to obtain the R and path length (when absorbance is equal to zero) 

 

Materials: 
 

Potassium ferricyanide (Aldrich #702587) Extinction coefficient at 420 nm is 1040 M
-1

cm
-1

. 

 

Procedure: 

 

1. Prepare a 100 µM solution of potassium ferricyanide in water 

2. Turn on the CLARiTY instrument and set up a scan from 300 nm to 550 nm.  Depending on 

the instrument, this scan range may vary, but should cover 420 nm. 

3. Place a stirring bar in each cell. 

4. Fill the sample and the reference DSPC cells with enough water to fill the cell. 

5. Turn on the stirrer.   

6. Record a spectrum of water, and assign it as a baseline. 

7. On the Repeated Scans page, set the Number of Scans to 10 and the Scan Method to Manual. 

8. Remove 100 µL of water from the cell and add 100 µL of potassium ferricyanide to the sample 

cell. 

9. Collect an absorbance spectrum of the sample. 

10. Remove 100 µL of sample from the cell and replace with 100 µL potassium ferricyanide. 

11. Press the space bar to continue data collection. 

12. Repeat steps 10 and 11 until all ten scans are collected. 

13. Click on the spectra and click on the Single Slice Dynamic slicing icon. 

14. Drag the cursor to 420 nm and deselect the Dynamic Slicing icon. 

15. Right-click on the data set icon in the Experiment Window and choose Select from the right-

click menu. 

16. Right-click again and choose ICAM Abs conversion\ConvertX\. 
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17. Enter the volume of water in the flask, absorbance of the stock solution, (around 0.035 in this 

case) and the volume of each addition (100 µL in this case). 

18. Press the Convert X button.  Resulting dataset on the right is apparent absorbance vs. 

calculated concentration (absorbance) of ferricyanide. Observe whether this line is a good fit of 

the data. 

19. Right-click on the dataset in the Experiment Window and choose Deselect All. 

20. Click on the most recent dataset in the Experiment Window.  Right-click again and choose 

ICAM Abs conversion\Fry Method from the Data processing menu. 

21. Click on Find R.  This will calculate the R value and calculate the effective path length. 

22. Click on Correct Spectra.  This will correct the spectra to give a new Y-axis value of 

Absorbance/cm which is the observed spectra normalized to a 1 cm pathlength. 

  

 

References: 

 

1. Fry, E.S., Kattawar, G. W., Strycker, B. D., Zhai, P. –W (2010) “Equivalent Path Lengths in an 

Integrating Cavity: Comment” Applied Optics 49, 575-577 
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8. Appendix 2 

Cleaning the DSPC cells 

Because the measuring beam 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.   

Olis provides a syringe tool which is useful for removing the contents of the cell.  Insert the tube end 

of the apparatus into the DSPC cavity and use the syringe to draw liquid up and down.  The syringe 

portion of the apparatus is a disposable syringe and can easily be replaced if damaged or dirty.  The 

other portions of the apparatus are relatively resistant to chemicals, if you are concerned about 

reactivity of your solvent or sample with the apparatus please, contact Olis.   

The DSPC cell is not removable from the reflective housing.  The optical cell is entirely made of 

quartz, so any reagents appropriate for quartz are appropriate for the cell as well.  The cell holder 

can also be removed from the instrument if it needs to be placed in a fume hood or other location 

away from the instrument.  Do not immerse the DSPC cell holder in liquid! 

Cell Cleaning procedures: 

1. General cleaning 

a. Insert the Olis CLARiTY cleaning syringe into the DSPC to 

remove the contents of the cell. 

b. Fill the cell (4 mL or 8-11 mL depending on the cell size) 

with water or solvent. 

c. Draw the liquid from the cell using the Olis cleaning syringe. 

d. Repeat the above two steps several times to rinse the cell. 

e. An optional step is to allow the cell to soak in a mild 

detergent or a cleaner such as Starna CellClean or Hellma Hellmenex III solutions. 

 

2. Proteins and other biological materials 

a. Insert the Olis CLARiTY cleaning syringe into the DSPC to 

remove the contents. 
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b. Fill the cell with water (4 mL or 8-11 mL, depending on the 

size of the CLARiTY cell). 

c. Remove the water with the CLARiTY cleaning syringe and 

replace with 0.1 M NaOH. 

d. Allow the 0.1 M NaOH to soak for a few minutes, then 

carefully draw it from the cavity with the Cleaning syringe. 

e. Rinse the cavity several times with water. 

 

3. Organic compounds 

a. Insert the Olis CLARiTY cleaning syringe into the DSPC to 

remove the contents of the cell.  Note that the syringe may have to be replaced or a 

glass syringe used in its place. 

b. Fill the cell (4 mL or 8-11 mL depending on the cell size) 

with an appropriate organic solvent. 

c. Draw the liquid from the cell using the Olis cleaning syringe. 

d. Repeat the above two steps several times to rinse the cell. 

 

4. Metal nanoparticles 

a. If possible, follow the general procedure for cleaning using 

one of the commercial cuvette cleaners. 

b. 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. 

c. The protocol for removing a DSPC cell from the CLARiTY 

chamber is given on page 19 of this manual.
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9. Appendix 2  Administration Screen 

a. Several parameters dedicated to the CLARiTY function are present in the Olis parameter file.  

This file is located in the c:\Program files\OLIS GlobalWorks\ParaXML directory and is named 

as <Instrument name>Params.xml.  All of the necessary instrument parameters are located in 

this file.  Many parameters can be accessed while SpectralWorks is running by simultaneously 

pressing ctrl+shift+alt+a to access the administration screen.  The parameters are organized 

by instrument component.  Most of the CLARiTY parameters are located in the DCGUII section 

of the file.  The table below lists the relevant parameters, their locations in the file, and the 

default parameters. 

 

Parameter Location Default Value Description 

ICAM_A0 OLIS DCGUII 0.33 Parameter used in Javorfi fit 
(independent of cavity size) 

ICAM_A1 OLIS DCGUII 63.63 Parameter used in Javorfi fit 
(dependent on cavity size) 

ICAM_R OLIS DCGUII 0.95 Reflectivity parameter used in Fry fit.  
The R parameter is a function of the 
reflectivity of the surface (r) and the 
fraction of the cavity lost to ports (h) 
R=r(1-h) 

ICAM_Method OLIS DCGUII 1 Determines whether the Javorfi or 
Fry fit is used.  Javorfi is method 0 
and Fry is method 1.   

 

The Fry and Javorfi are methods are described in references 1 and 2, respectively.   

 

Reference 1: ES Fry, GW Kattawar, BD Strycker, P-W Zhai (2010) “Equivalent path lengths in an 

integrating cavity: comment” Applied Optics 49, 574-577. 

 

Reference 2:  T Javorfi, J Erostyak, J Gal, A Buxady, L Menczel, G Garab, and KR Naqvi (2006) 

“Quantitative Spectrophotometry using integrating cavities” 82, 127-131. 


