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Risks of Installing Additional Software  

Instrument computers from DMT are configured to acquire data in a reliable, robust manner.  
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1.0  Introduction  

About this Manual 

This manual is closely based on an original manual put together by Martin Gysel and 

Marie Laborde. If you find ways to improve it, please email your suggestions to 

customer-contact@dropletmeasurement.com .  

Additional Resources 

DMT maintains a YouTube channel that has a video on installing the Toolkit. Visit 

http://www.youtube.com/user/dropletmeasurement  to view this vid eo. Other videos 

on the Toolkit will be available on this channel soon.  

 

2.0  Installation and Updating  

2.1 Installing IGOR Pro Software 

Follow the installation instructions provided by WaveMetrics,  the software 

manufacturer.  

 

PSI recommends creating a folder for all your IGOR procedure files on a backed up 

hard drive, e.g.: òM:\LabordeOnly\igor\UserProcs.ó 

 

Create a shortcut to the above folder , and put this shortcut into IGORõs user procedure 

folder ( the subfolder of the program folder), e.g .:   

òC:\Program Files\WaveMetrics\Igor Pro Folder\User Procedures.ó 

 

View the IGOR Pro tutorials in order to get familiar with the features of this software.  

 

2.2 Installing the SP2 Toolkit 

1. Contact DMT for instructions on how to get the toolkit .zip archive :   

 

2. Unzip the archive.   

mailto:customer-contact@dropletmeasurement.com
http://www.youtube.com/user/dropletmeasurement?feature=watch
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Figure 1: Unzipped Archive 

3. Copy all procedure files (.ipf files) to the folder  that  has been created above 

for storing the IGOR user procedures, e.g.,  

òM:\LabordeOnly\igor\UserProcsó. You can also access this folder by opening 

Igor Pro and selecting "Show Igor Pro User Files" from the "Help" menu. The 

procedure files to be copied include the following:  

 

¶ Gysels_SharedProcs_vx.ipf (overwrite any older versions of this file)  

¶ SP2_toolkit_Constants_xxxx.ipf  

¶ SP2_toolkit_ GraphProcs_xxxx.ipf 

¶ SP2_toolkit_Procs_xxxx.ipf  

 

These procedure files contain the entire program code for the SP2 Toolkit.  

 

4. Store the SP2 toolkit template òSP2_toolkit_xxxx.pxtó wherever you like. Note : 

the template contains the instructions to load all procedure files required for 

running the SP2 toolkit . 

 

5. Pressing Ctrl -M will  open the main procedure window (shown in Figure 2).  
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Figure 2: Main Procedure Window for Toolkit 

 

6. Open the template , òSP2_toolkit_xxxx.pxt.ó 
 

7. On the SP2_MG menu, select SP2_panel_PSI. This will display  the SP2 toolkit 
panel.   

 

 

Figure 3: SP2 Toolkit Panel 

 

You are now ready to start using the SP2 toolkit.  

2.3 Updating existing IGOR experiments to latest Sp2 toolkit 
release 

 

1. Contact DMT for information on where to download the latest release of the 

toolkit.  

 

2. Unzip the archive.   

 

3. Copy all procedure files (.ipf files) to the folder that has been created above 

for storing the IGOR user procedures, e.g.,  

òM:\LabordeOnly\igor\UserProcsó. The procedure files to be copied include the 

followin g: 
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¶ Gysels_SharedProcs_vx.ipf (overwrite any older versions of this file)  

¶ SP2_toolkit_Constants_xxxx.ipf  

¶ SP2_toolkit_GraphProcs_xxxx.ipf  

¶ SP2_toolkit_Procs_xxxx.ipf  
 

These procedure files contain the entire program code for the SP2 Toolkit.  
 
 

4. Open the file containing the previous SP2 data evaluation.  
 

5. Open the main procedure window by pressing Ctrl-M on the keyboard. Check 
which release you have been using to analyze the data set so far.   In Figure 4, 
the version number is 1000.  

 

 

Figure 4: Procedure Window Displaying Version Number 

 

 

6. Adapt the ò#include éó statements in order to load the latest SP2toolkit code. 
In Figure 5, the new version number is 1100.  

 

 

Figure 5: Procedure Window Updated to Load Latest Version Number 

 

7. Kill the previous SP2toolkit  panel (close it, not just hiding).  
 

8. Select SP2_panel_PSI from the menu SP2_MG to create the SP2 toolkit panel 
again.  

 



PSI SP2 Toolkit Manual 

 

DOC-0359 Rev A 1 1  

© 2013 DROPLET MEASUREMENT TECHNOLOGIES, INC.  

  

 

 
 

 

Note: All settings on the panel are automatically reset and must be re -entered.  

3.0  Data Analysis Approach and Data Structure  

3.1 Raw Data Files 

The SP2 data acquisition software writes four different types of files:  

 

¶ .sp2b files :   Main raw data file s containing the traces of all triggered particles.  

¶ .hk files:   Housekeeping files containing various instrument parameters such as 
YAG-power, flow rates, pressure, etc. at 1 Hz resolution.  

¶ .ini  files:   Configuration files containing various software settings such as the 
trace length, number of triggered particles, trigger threshold, number of saved 
particles, etc.  

¶ .sum or .log  files:   Logbook which keeps track of main software actions, i.e. 
starting new data files etc. (File extension depends on SP2 software version).  

 

3.2 Program Architecture 

1. Loading raw data (particle traces and housekeeping data)  

Ý see Section Error! Reference source not found. . 

2. Trace analysis (determining peak heights for each particle)  

Ý see Section 5.0. 

3. Post processing particle -by-particle data (e.g. calculation of BC mass from 
incandescence peak height, calculation of number and mass concentrations and 
size distributions etc.)  

Ý see Section 6.0. 

4. Further post processing such as calculating time series of various quantities or 
analysis of LEO-fit results.  See sections 6.0 and 7.0. 
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3.3 Schematics of Data Analysis Approach 

The following pages contain schematics for the data analysis approach.
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3.4 Data Structure after loading into Igor Pro 

Every detector channel has its specific prefix:  

- high gain scattering:  òSCHG_...ó (previously òscatt_...ó) 

- high gain broadband incandescence: òBBHG_...ó (previously òbroad_...ó) 

- high gain narrowband incandescence: òNBHG_...ó (previously ònarr_...ó) 

- high gain split detector:  òSPHG_...ó (previously òsplit_...ó) 

- low gain scattering:  òSCLG_...ó  

- low gain broadband incandescence: òBBLG_...ó  

- low gain narrowband incandescence: òNBLG_...ó  

- low gain split detector:  òSPLG_...ó 

 

And similarly the combined incandescence data:  

- combined BBHG+NBHG: òBHNH_...ó (previously òfullBN_...ó) 

- combined BBHG+NBLG: òBHNL_...ó  

- combined BBHG+BBLG: òBHBL_...ó  

- combined BBLG+NBLG: òBLNL_...ó  

 

 

The housekeeping data are loaded to a folder with suffix òYYYYMMDDxnnn_HKó or 

òYYYYMMDDhhmmss_HKó according to the name of the housekeeping file ò.hkó. 

 

All raw trace data are loaded to a folder named òYYYYMMDDxnnn_SP2ó according to 

the name of the raw data fi le ò.sp2bó. The raw trace matrices (BBHG_data, 

NBHG_data, etc.) can be deleted  after the trace analysis  to reduce memory usage 

considerably. Do not delete any other wave in this folder.   The time stamp of each 

individual particle is stored in the wave òTimeDateó. The string òroot: 

YYYYMMDDxnnn_SP2':HKfldrFPó contains the full path to the associated housekeeping 

folder  if the latter has been loaded . 

 

Within the folder YYYYMMDDxnnn_SP2_PBP you will find all data resulting from the 

trace analysis and further post processing on a particle by particle basis . The folder 

YYYYMMDDxnnn_SP2_PBP is the folder you should look at most of the time . It contains 

all the data in an array type of format. These arrays are used in various combinations  

to display different grap hs (see òGraphs/Tablesó tab).  
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Information about the content and units of each wave can be found in the wave notes . 

You can use the data browser to display them, as shown in Figure 6. 

 

  

Figure 6: Data Browser Displaying SP2 Wave Data 

 

Some examples of single particle data waves:  

 

Particle type classification  Classification and ClassificationByMinCut  

Incandescence peak height of 

the BBHG-channel 

BBHG_FitPeakHt 

BC mass of the BBHG-channel BBHG_BCmass 

Delay time DelayTimeScattMax2Broad  

 

 

Concentration time series data are put in the subfolder ò:ConcTser.ó This subfolder 

can be renamed if additional time series data with different time resolution or cut -offs 

are to be extracted.  
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Size distribution time series data are put in the subfolder ò:SizeDistTser.ó This 

subfolder can be renamed if additional time series data with different time resolution 

or cut -offs are to be extracted.  

 

LEO-fit results are put in the subfolder ò:LEOó and several subfolders therein. 

 

4.0  Loading Data  

4.1 Loading Housekeeping Data 

 

The SP2 data acquisition software writes two different types of data files: the 

housekeeping data files (ò.hkó) and particle trace data files (ò.sp2bó). The 

housekeeping files are required for information such as  the SP2õs sample flow rate or 

the YAG laser power. Housekeeping files can automatically be loaded along with the 

particle trace data (see below) by checking òload housekeeping file(s)ó on the load 

tab. It is also possible to load the housekeeping data independe ntly of the particle 

trace data by following the steps below.  
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1. Select load type òall files in folderó and press the button òload housekeeping 

files.ó See Figure 7. 

 

 

Figure 7: Loading Housekeeping Data ï Step 1 

 

Note: The original 1 -s data are remapped to a longer interval if remap when 

loading  is checked. 

 

 

2. Select the folder containing the ò.hkó-files to be loaded and press OK.   

 

 

Figure 8: Loading Housekeeping Data ï Step 2 

The housekeeping data are loaded to a folder called òroot:YYYYMMDDxnnn_HKó 

or òroot:YYYYMMDDhhmmss_HKó depending on the name of the original file. 
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The housekeeping data can be visualized with the raw data grap h 

òhousekeeping dataó from the Graphs/Tables  tab.  

4.2 Loading Particle Trace Data 

4.2.1 SP2 Configuration and Properties 

 

On the Config tab, select the type and order of the data channels to be loaded  (box #1 

in Figure 9). The default values are for a factory standard SP2 setup. If you have 

changed the order of the detectors (e.g., made the incandescence detector Ch0) you 

will need to update these values for each experiment.  Then specify the channels to be 

loaded in this experiment  (box #1 in Figure 9).  

 

 

Figure 9: Specifying Data Channels to Be Loaded 

 

4.2.2 Setting Data Load and Analysis Parameters 

 

Before loading data, you will need to set parameters on the Load tab. See the 

definitions below for information on individual parameters.  

1 

2 
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Figure 10: Specifying Data Loading Parameters 

 

 

¶ load type : select options to load a single or multiple files.  

¶ load one of every n particles : if checked, software will only load one out of every n 
saved particles is loaded, where n is set with the variable òn=ó. 

¶ limit maximum data rate : if checked, the toolkit adjusts the fraction of loaded 
particles automatically from file to file such that the number of loaded particles  per 
hour does not exceed the particle rate set with òmax. rate [1000/h]ó (limit applies 
to particle rate averaged over the whole file).  For example, if the sample 
concentration increased such that the number of loaded particles doubled, the 
software would load a lower fraction of particle s from the subsequent data file.  

¶ concatenate  raw files : each raw data file is loaded into a separate folder ( if 
unchecked) or all data are loaded to a single folder ( if checked). 

¶ load housekeeping file(s) : housekeeping data are automatically loaded ( if checked) 
or taken from previously loaded housekeeping data. Note: only required if sample 
flow rate data are to be taken from housekeeping file.  

¶ Analyse traces  and delete raw data after analyzing : See Section 5.0 for details.  
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¶ post processing of trace analysis ,  fit log-normal  size distributions , extract 
concentration time series , and extract size distribution time series : See Section 
6.0 for details.  

¶ LEO-fit  and post processing of LEO fit : See Section 7.0 for details . 

¶ YAG power [V]:   Stores the YAG power value to be used for optical sizing. More 
details and a description how to reset the YAG power value after  loading data are 
provided in Section  4.2.5. In general DMT recommends holding the YAG power 
constant (at the same value applied in scattering calibration work) because it is not 
necessarily an accurate measure of the inner cavity lase r intensity that affects light 
scattering signals.  

 

4.2.3 Loading and Analyzing the Particle-Trace Data 

1. Press the button load raw data  on the Load tab to load the raw data.  

 

2. If LEO-fit  is checked, select folder contain ing the beam shape data:  

 

 

Figure 11: Selecting Beam-Shape Data 

3. If loading a single file, s elect the sp2b-file to be loaded:  
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Figure 12: Selecting a Single File to Be Loaded 

 

If selecting multiple files, do one of the following:  

 

¶ Enter the list of  files to be loaded (loading òfiles from listó): 

  

 

Figure 13: Entering List of Files to be Loaded 

 

¶ Select the folder containing the shortcuts to sp2b data files (loading òall files in 

folderó): 

 

 

Figure 14: Entering Folder from which to Upload Files 
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4. If the window below appears, s elect the folder containing the housekeeping 

data and press OK:  

 

 

Figure 15: Selecting Housekeeping Files to Be Uploaded 

 

Note : This dialog appears only if òload housekeeping file(s)ó is not checked. 

 

The raw data will be loaded and analy zed. See 3.4 for structure of loaded data.  

 

4.2.4 Resetting the Sample Flow Rate Data 

The sample flow rate data are required to calculate number and mass concentrations. 

(This wave has not been written with old er toolkit versions. ) The sample flow rate can 

be reset with values taken from different sources . There are three options  for setting 

this parameter, as shown in Figure 16: 

 

¶ HK:  sample flow rate data are taken from the housekeeping file; HK data must 

have been loaded beforehand 

¶ INI:   the nominal value set in the configuration file (this option is not possible 

for SP2 software release 4.0 onwards)  

¶ CONST:  a constant value set on the panel with òflow [cmį/min]ó 
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Figure 16: Selecting Source for Sample Flow Rate Data 

 

 

4.2.5 Resetting the YAG power data 

To reset the YAG power data, enter the desired value in YAG power [V]  and press 

write YAG power w ave. 
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Figure 17: Resetting YAG Power Data 

  

Note : Normally the value for YAG power [V]  should be the same as the value used to 

calculate the calibration coefficients of the scattering channels from a PSL calibration. 

This value should usually be a constant. (T he YAG power monitor reading varies with 

factors such as temperature , so it may not reflect the true intra -cavity laser power 

variability. ) If the YAG power has changed since the calibration measurement due to 

different pump  power or mirror contamination, however, then the YAG power could be 

adapted accordingly.  Ideally a second scattering/PSL calibration should be performed 

if the laser power is suspected to have changed, and coefficients for this second 

calibration applied to the affected data.  

 

5.0  Trace Analysis  

5.1 Preparing Settings for Trace Analysis 

5.1.1 Incandescence Channel Settings 

The incandescence channels are highlighted below.  
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Figure 18: Incandescence Channels 

 

fit type for incand. data :  The baseline can be obtained by either averaging the 

pretrigger points or by fitting a Gaussian to the trace. The latter option is normally not 

recommended. 

 

match narr to broad:   If checked, then the peak of the narrowband channel is only 

searched in the range where the broadband peak was observed. This is helpful if the 

narrowband channel contains plenty of noisy spikes. This option is inactive if the fit 

type òfit Gaussian to get baselineó is selected. 

 

# points to be averaged for peak height:   Number of points around maximum of 

incandescence signal that are averaged to get the peak height. Normally 1 or 3 (always 

an odd number). Note that  the same setting must be used for analysing measurements 

and corresponding calibration data.  

 

filter baseline  and full am plitude of baseline noise:   This option is only used if the fit 

type òaverage pretrigger points to get baselineó is selected. If filter baseline  is 

checked, then any signal higher than minimum signal + full amplitude of baseline 

noise is filtered before av eraging the pretrigger points to get the baseline level.  

 

get # pretrigger pts from configuration file:  If checked, then the number of 

pretrigger points used for determining the baseline is taken from the number of 

pretrigger points used during data record ing. 
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fixed # of pretrigger pts  and pretrigger pts for baseline :   If fixed # of pretrigger pts  

is checked, then the number of pretrigger points used for determining the baseline  is 

taken from the setvariable # pretrigger pts for baseline . 

 

5.1.2 Scattering Channel Settings 

Scattering Channel Settings are shown below. 

 

 

Figure 19: Scattering Channel Settings 

 

fit type for incand. data :  The baseline can be obtained by either averaging the 

pretrigger points or by fitting a Gaussian to the trace. The former option is normally 

recommended. 

 

See Section 5.1.1 for a description of the other settings.  

 

5.1.3 Split Detector (Position Sensitive) Channel 

The Split Detector Settings are shown in Figure 20.  
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Figure 20: Split Detector Settings 

See Section 5.1.1 for a description of all possible settings.  

 

5.1.4 Detector and A-to-D Converter Saturation 

 

Figure 21: Detector and A-to-D Converter Settings 

 



PSI SP2 Toolkit Manual 

 

DOC-0359 Rev A 3 2  

© 2013 DROPLET MEASUREMENT TECHNOLOGIES, INC.  

  

Saturation of the signal normally occurs in the analog to digital converter (DAQ -board). 

This means that the maximum possible signal value is 2047 (for a 12 -bit A/D -board 

reporting values symmetrically about zero). However, it is possible the analogue signal 

saturates already at small signal values. In the latter case the signal value 

corresponding to saturation (i.e. maximum observed signal minus some allowance for 

noise) should be entered in the corresponding set variable. Correct identification of 

saturated signals is only possible if the saturation limit is provided.  

 

 

5.2 Analyzing Raw Traces 
 

Select the channels to be analyzed (if data are available) and post processing options:  

 

Figure 22: Trace Analysis Settings 

delete raw data after analysing:  If checked, then all raw trace data are deleted from 
memory after trace fitting. This reduces memory usage massively with the drawback 
that it is not possible to compare the fit result with the raw traces or to repeat the 
trace fitting (without reloading the raw traces).  

 

See Section 6.0 for detailed description of the options òpost processing of trace 
analysisó,  òfit log-normal size distributionsó, òextract concentration time series ó, and 
òextract size distribution time series ó. 
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See Section 7.0 for detailed description of the options òLEO-fitó and òpost processing 
of LEO fitó. 
 

Press the button analyse traces  if all options are set. Then you will have to select the 

folder containing the raw trace d ata and confirm it by pressing OK: 

 

 

Figure 23: Selecting Raw Trace Data 

 

Ý Trace analysis results will be written into the folder 

òroot:YYYYMMDDxnnn_SP2_PBPó. 
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6.0  Post Processing Particle -by -particle D ata  

6.1 Basic Post Processing 
 

Single outliers or a connected part of the raw data can be filtered by writing 1 to the 

corresponding point (or range of points) in the òMask_BadDataMainó wave in the raw 

data folder ( òroot:' YYYYMMDDxnnn_SP2':ó) to 1: 

 

 

Figure 24: MaskBadData Wave Shown In File Browser 

 

This can be done with the following command  for a range of particles by their index:  

 

setdatafolder root:'YYYYMMDDxnnn_SP2' 

Mask_BadDataMain[11,101]=1    //filters points 11 -101 

 

A certain time period (e.g. 16.06.2010 00:11:53 - 16.06.2010 00:11:53) can be filtered 

with the following command sequence: 

 

setdatafolder root:'YYYYMMDDxnnn_SP2' 

make /o/n=(numpnts(TimeDate)) Mask_  PeriodToBeFiltered =0 

MaskTimeIntervalTStr(TimeDate, Mask_PeriodToBeFiltered, "16.06.2010 00:11:53", "16.06.2010 

19:37:00", BadVal=1) 

Mask_BadDataMain = Mask_BadDataMain || Mask_ PeriodToBeFiltered //combine the two 

masks with logical OR 
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Please check the note of the wave òMask_BadDataMainó for a description of the exact 

consequence of filtering particles in this way.  

 

Select the instrument calibration and BC density:  

 

 

Figure 25: Settings for Calibration Constants and BC Property 

¶ select calib : this field sets the subfolder (in òroot:SP2toolkit:CalibDataó) which 
contains the calibration coefficients for the incandescence and scattering 
channels. 

¶ density of BC particles for diam. calc. [kg/m³] : This density is used to convert the 
measured BC mass to a mass equivalent diameter of the BC cores. Changing this 
value will e.g. affect the BC number and size distribution data.  
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Further set tings for basic p ost processing are shown below. 

 

 

Figure 26: Additional Post-Processing Settings 

# size bins : number of bins for size distributions (number and mass size distribution of 
BC cores, size distribution of purely scattering particles). The default value is rather 
high. Reduce the number of size bins (or load more raw data files) if the size 
distributions are noisy.  

min. peak height, é:  set the minimum peak height threshold below which the data 
are ignored in the further data analysis for every channel. Make sure that reliable 
calibration data are available all the way down to the chosen threshold. The threshold 
should also be slightly above the corresponding threshold used to trigger the data 
acquisition during the measurement  (use e.g. a threshold of 15 if the trigger threshold 
was set to 10). If the data analysis threshold is chosen below the trigger threshold, 
then the resulting size distributions will have an artificial drop across the trigger 
threshold.  

combine BBHG with NBHG:  if checked, then the BBHG and NBHG BC data are 
combined to cover the full measurement range from the lower detection limit of the 
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BBHG channel to the upper detection limit of the NBHG channel. Specifically, the 
BBHG data are used if the BBHG channel is not saturated, the NBHG channel data 
otherwise. This of course only makes sense if saturation of the NBHG channel occurs at 
higher BC mass than for the BBHG channel. The checkboxes òcombine BBHG with 
NBLGó, òcombine BBHG with BBLGó and òcombine BBLG with NBLGó are to combine 
other pairs of incandescence data in a similar way.  

¶ f it log-normal  size distributions : see Section 6.2. 

¶ run LEO post processing : see Section 7.0. 

¶ extract concentration time series : see Section 6.3. 

¶ extract size distribution time series : see Section 6.4. 

¶ sizing of pure scatt :  select the refractive index to be used for optical sizing of the 
purely scattering particles.  

¶ graphs: several standard graphs are created if checked.  
 

The basic post processing of the trace analysis data c an be executed by pressing the 

post processing of  trace analysis  button  once the above options have been set. This 

brings up a browser window that allows you to specify the folder (or multiple folders) 

containing the trace analysis data (e.g. 20100618x029_SP2_PBP): 

 

 

Figure 27: Specifying Trace-Analysis Data Folders 

When you have selected the folder(s), press OK. 

Ý The results of the basic post processing will be written to the selected folder. Use 

the wave notes and the standard graphs from the Graphs/Tables  tab to determine  the 

meaning of all waves.  
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6.2 Fitting Log-normal Functions to Size Distribution 

 

 

Figure 28: Log-normal Fit Settings 

D-range of measurement to be fitted:  The setvariables in this group box are used to 
set the diameter range of the BC core size distribution which is to be considered for 
fitting a log-normal distribution.  

D-range of fitted log-normal :  The setvariables in this group box are used to set the 
resolution (ònumber of pointsó) and the diameter range for which the fitted log-
normal curves are calculated.  

 

Note: log-normal fits are done for both BC core number and mass size distributions.  
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The log-normal fits can be done by pressing the òfit log -normal to size distributions ó 

button once the above settings are set:   

 

 

Figure 29: Specifying Trace-Analysis Data Folder(s) 

Select the folder containing the trace analysis data (e.g. 2010 0618x029_SP2_PBP) and 

press OK.  

Ý The fitted log-normal size distributions will be written to the selected folder. The 

waves names contain òéLogNorméó. 
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6.3 Extracting Time Series of Concentration Data 

 

  

Figure 30: Settings for Extracting Concentration Time Series 

Set the time resolution ( interval of time series [s]  (0=all data)) and press the extract 

concentration time series  button.  

 



PSI SP2 Toolkit Manual 

 

DOC-0359 Rev A 4 1  

© 2013 DROPLET MEASUREMENT TECHNOLOGIES, INC.  

  

 

Figure 31: Specifying Folders for Extracting Time Series Data 

Select the folder containing the basic post processing data (e.g. 

20100618x029_SP2_PBP) and press OK.  

Ý The concentration time series data will be written to the subfolder ò:ConcTseró in 

the selected folder. This subfolder can be renamed in order to be able to calculate 

time series with different time resoluti on. 
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6.4 Extracting Time Series of Size Distribution Data 

 

 

Figure 32: Settings Used in Extracting Time Series of Size Distribution Data 

Set the time resolution  (interval of SD time series [s] (0=all data) ) as well as the size 

resolution # bins for size distribution  and then press the extract size distribution 

time series  button.  Log-normal fits according to  the settings in the group box log-

normal  fit  are calculated if fit log-normal  size distributions  is checked. 
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Figure 33: Selecting Data Folder(s) for Extracting Time Series of Size Distribution Data 

Select the folder containing the basic post processing data (e.g. 

20100618x029_SP2_PBP) and press OK.  

Ý The size distribution  time series data will be written to the subfolder 

ò:SizeDistTseró in the selected folder. This subfolder can be renamed in order to be 

able to calculate time series with different time or size resolution.  

 

Fitting the log-normal functions to the size dist ributions can be added/repeated using 

the button òfit log-normal to size distributions ó in the group box extract size 

distribution time series : 

 

Figure 34: Selecting Folder for Log-Normal Fitting of Size Distribution Time Series Data 
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Select the folder containing the size distribution time series data (e.g . òSizeDistTseró) 

and press OK. 

Ý The fitted log-normal size distributions will be added to this folder.  

 

6.5 Further post processing 

6.5.1 Statistics of Bandratio Data 

 

The bandratio  for  every particle  is found in the waves 

òroot:' YYYYMMDDxnnn_SP2_PBP':BandRatioHGó (ratio  of peak heights) and 

òroot:' YYYYMMDDxnnn_SP2_PBP':BandRatioHGavgó (ratio of peak areas). 

 

 

Figure 35: add bandratio statistic Button 
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Press the button add bandratio statistics  to calculate statistics of the band ratio.  

 

 

Figure 36: Selecting Data Folder for Calculating Bandratio Statistics 

 

Select the folder containing the basic post processing data (e.g. 

20100618x029_SP2_PBP) and press OK.  

 

 

Figure 37: Setting Bandratio Calculation Options 

 

Set all options and press Continue . 

Ý Statistics of the bandratio data will be added to the selected folder. The names of 

the result waves contain òébandratioéPercéó. Their meaning is described in the wave 

notes. 
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6.5.2 Delay time data 

 

The delay time between the peaks of the scattering and incandescence particles for 

every particle is found in the wave  

òroot:'YYYYMMDDxnnn_SP2_PBP': DelayTimeScattMax2Broadó  (Note, the measured 

maximum of the scattering trace before the half decay of the incandescence peak is 

used for the p osition of the scattering peak, not th e centre of the fitted Gaussian => 

strongly negative numbers are not possib le).  

 

A histogram of measured delay times can be obtained as follows:  

 

 

Figure 38: Generating Histogram of Delay-Time Data 

 

Press the button add delay time histogram  to calculate a histogram of all delay times.  
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Figure 39: Selecting Data Folder for Delay-Time Data 

 

Select the folder containing the basic post processing data (e.g. 

20100618x029_SP2_PBP) and press OK.  

 

 

Figure 40: Setting Options for Delay-Time Histogram 

Select the range of broadband peak heights and the range of delay times to be 

included and press Continue . 

 

 

Figure 41: Selecting Bin Numbers for Delay-Time Histogram 
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Set the number of bins for the delay time histogram and press Continue .  

Ý The histogram of measured delay times will be added to the selected folder. The 

names of the result waves contain òDelayHistoéó. Their meaning is described in the 

wave notes. 

 

The number fraction of thickly coated particles in dependence of the incandescence 

peak height can be obtained as follows:  

 

 

Figure 42: add delay time number fractions Button 

 

Press the button add delay time number fractions to calculate the number fraction of 

thickly coated particles from the del ay time data.  
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Figure 43: Selecting Data Folder for Number Fraction of Thickly Coated Particles 

 

Select the folder containing the basic post processing data (e.g. 

20100618x029_SP2_PBP) and press OK.  

 

 

Figure 44: Specifying Settings for Calculating Number Fraction of Thickly Coated Particles 

Select the threshold delay time for thickly coated particles according to the minimum 

between the two distinct modes in the delay time histogram. Select the resolution  and 

the range of broadband peak heights as well as the range of triggered particles to be 

included in this analysis. Press Continue . 

 

Ý The number fraction of thickly and thinly coated particles according to the delay 

time data will be added to the selected folder. The names of the result waves contain 

òDelayNumbFractéó. Their meaning is described in the wave notes. Note that òthinly 

coatedó is a misnomer, as the coating threshold above which a particle shows up as 

òthickly coatedó is actually rather high. 
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6.6 Troubleshooting 

 

Problem  Possible cause/solution  

Optical sizing of purely scattering 

particles fails.  

YAG power wave still contains the default 

value or the calibration coefficient wave 

for the scattering channel still contains 

the default value.  

Ý Check both and set them correctly.  

 

7.0  LEO -fit  

 

This section remains to be explained in detail. Very briefly:  

¶ Load a data file which include s purely scattering particles (without deleting raw 
traces). 

¶ Run trace analysis and post processing. 

¶ Go to LEO-tab and run "get beam and PSD properties". 

¶ Run "LEO trace analysis" up to ~3% of maximal amplitude and s elect  the folder 
..._SP2_PBP':LEO:BeamAndCalib for the beam data (the appropriate limit for the 
LEO-fit needs to be determined carefully). I recommend to select the option òuse 
fast LEO-fitó. 

¶ Ensure that the baseline of the median baseline is at zero (within <~1Ą). If the 
median baseline deviates from zero, then the trace analysis needs to be repeated 
with improved òfull amplitude of baseline noiseó. 

¶ Run "verification and optical  sizing" (use RI=2.26+1.26i for core and RI=1.50+0i for 
coating if no other knowledge fo r the refractive indices is available ). 

¶ Check the scatter plot  of the standard and reconstructed scattering peak height. I f 
the slope deviates substantially from unity (>~5%) , then you will have to adapt 
..._SP2_PBP':LEO:BeamAndCalib:FitSlopeFudgeFactor (constant value for all points) 
and rerun the verification (without resetting the slope fudge factor) until the slope 
in the scatter plot becomes ok . Likewise for the PSD channel and the wave 
..._SP2_PBP':LEO:BeamAndCalib:SPHG_CalFactMeasFit.  

¶ Now you can use the folder "..._SP2_PBP':LEO:BeamAndCalib" for batch loading of 
further data (can be copied anywhere if you wish)  

¶ Now you can play with "LEO post processing" and other data files . Make sure that 
you discard the small optical sizes which are in the noise r ange. 
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8.0  Analyzing Calibration Data  

8.1 BC calibration with Separate SP2-files for Each DMA Size 

8.1.1 Preparing Waves for Calibration Coefficients 

 

Press the create waves for calib. coef.  button:  

 

 

Figure 45: create waves for calib. coef. Button 
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Enter a useful folder name for your calibration coefficients:  

 

 

Figure 46: Specifying Folder Name for Calibration Coefficients 

=> A table showing the waves containing the calibration coefficients will automatically 

pop up. 

 

Select the new calibration coefficients for the further processing of the calibration 

data:  

 

Figure 47: Selecting Calibration Coefficients 
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8.1.2 Load SP2 Calibration Data 

 

Specify the value for  # points to be averaged for peak height . Use either 1 or 3. The 

latter choice is recommended because it tends to improve the signal to noise a little 

depending on the performance of your detectors. Changing this value will change the 

calibration curves slightly. This means that the same v alue has to be used for 

analyzing a data set as has been used for determining the selected calibration curve.  

 

Select # points to be averaged for peak height:  

 

Figure 48: Selecting the Number of Points to be Averaged for Peak Height 

 


























































