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Photothermal test 
(version 7.2 with voltage-controlled chopper option and extended settings)

Data acquisition program for linear and area scans with motorized and manual scanning options

 Data are captured via serial connection to lock-in models SR530, SR810, SR830, and SR850 (to 
connect to SR810 use SR830 selection). With the "Calibration" option the absorption is displayed in 
real time.

Use this program to adjust lock-in, stepper motor settings, set-up scan parameters, tested object 
parameters, apply calibration and make scans. 
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New in the version 7.2

1. The SRS chopper, model SR540, as well as other voltage-controlled choppers (Scitec Instruments 
models, for example) could be controlled with the lock-in DC output. The PD, proportional-differential
algorithm, helps to stabilize frequency or to change it. This solves the problem of frequency drifts for 
voltage-controlled choppers.

2. A major update to the settings part of the program adds two new sections to the main program 
window, Fig.2:

– the Setup section has a selection of

– the type of absorption test (surface or bulk); 

– the type of probe detector (transmission of reflection, with potential addition of extra 
reflection detectors); 

– the wavelength of the pump (now inactive, coming in a future update);

– the Imaging Unit (IU) micrometer position at calibration time – to be used to show the 
required shift of the IU based on the thickness and refractive index of the tested sample.

– the Object section lists those characteristics of the tested object that define various parameters 
of the scan:

– substrate material choice, the drop-down list with the selection of predefined, editable 
materials, inserts values of refractive index and absorption correction factor into 
corresponding fields;

– the refractive index could be entered/corrected manually;

– the thickness of the object, adjustable manually,  affects the IU test position indicated below
the Object section;

– the transmission of the sample defines the pump power correction factor in case of front 
surface test;

Fig. 1. Frequency control area of the main program window. The
green LED button activates the chopper control. Set frequency is
changed by the white-colored control. Frequency to the right is

the actual chopper frequency. 



Stanford Photo-Thermal Solutions   www.stan-pts.com

– the "back side coated?" input is akin to the bulk absorption test: if answered "no" it 
calculates the Fresnel reflection of the back surface, inserts it into the "back surface refl 
(%)" field and calculates the pump power correction factor. If the answer is "yes" it is up to 
user to enter corresponding number into the "back surface refl (%)" field or to directly enter 
the power correction factor into the corresponding field of the "Corrected power" window;

– finally, the expected absorption field will trigger a warning in case the sensitivity range of 
the lock-in is too coarse or too fine for the test and offer the adjustment. Putting zero into 
the field disables this warning.

When fields are filled automatically, based on other fields selections, they are highlighted yellow. 
Manual adjustment removes the color.

Fig. 2. The effect of substrate material change: several relevant fields highlighted yellow.
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3. The option to save/load extended settings is added to the drop-down menu of the "Calibration and 
settings" list. The " Extended settings - Save" option calls the window with all current settings plus the 
table of known objects.

When the table is edited the button Save appears at the bottom of it. Saving the table updates 
materials.csv spreadsheet file located in the directory of the main program files. 

New lines added to the table also add the corresponding material name to the "substrate material" drop-
down list of the main program window. In this way the detailed settings for typical objects could be 
saved for quick retrieval.

4. The DC window has an added "ref DC" button. On start the reference is the DC value from the 
Calibration section of the main program window. To change the reference value set manually the green 
number located above the plot.

Fig. 3. The "write extended 1D scan settings" window with the editable table of known objects.

Fig. 4. The green line of the DC reference.
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5. The "DAQ monitor" window has an added choice to the middle plot, the frequency one.

The plot has two red lines marking the maximum tolerable deviation values that are set by the user. The
recommended deviation is +/- 5 Hz for most cases.

There is the frequency control bar above the middle plot. It works when the voltage chopper control is 
activated. Adjust the target frequency, frequency deviation margins, time interval for the control signal,
proportional and differential coefficients of the PD algorithm. Different choppers may need different 
setting for better control, the values in the picture above are recommended starting values.

6. The "Photothermal test 2D" window has the frequency control without the LED activation button. It 
also does not have the new Object and Setup sections but the corresponding settings are available for 
viewing and editing when "Calibration ans settings" options for the extended settings are selected.

For example, selecting "Extended settings – Save" calls the window resembling the one shown earlier, 
in Fig.3, but with the 2D area scan parameters.

Fig. 5. DAQ monitor window with the frequency plot.
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Modifying and saving the data does the same job as changing parameters values in the main, 1D, 
program window.

7. The updated configuration file "config v72.txt" has more lines covering extended settings.

8. The Thorlabs power meter is found and engaged automatically when the "power meter type"  value 
in the configuration file is 1 (see Fig.8 in the next section of this help file).

9. There are two color schemes for the graphics, with black and white background, in the main program
window, in the DC and DAQ monitor windows and in the the built-in smoothing filter window. The 
upper bar in those windows, the one showing the name and the version of the program, toggles 
between these schemes.

10. Toggling between the DC and Power plots when making a linear scan is done by clicking anywhere
on the plot area.

Fig. 6. The "write extended 2D settings" window.

Fig. 7. Two color schemes for graphics: black and white.
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New in the version 6.7m

The Thorlabs PM100 power meter readings are integrated into the software. Real time monitoring of 
the pump power allows for an easier handling of calibration, power drifts, etc. 

The configuration file “config v67.txt” has few more lines. The numbers of two DC connectors (AUX 
IN connectors at the back side of a lock-in amplifier) and the power meter type are added to the 
Connections section. The connector numbers may be changed from within the program as described in 

the section 2.2. Initial program state, Fig.12. Currently, the “power meter type” value 0 corresponds to 
no meter employed by the software, the value 1 corresponds to the Thorlabs power meter. 

The type of actuators of the XYZ stage is now selected same way as the type of the lock-in amplifier. 
The drop-down list of choices is at the left side of the COM port choice.

The “+” buttons located to the right the COM ports assignments have new options. The color of these 
buttons indicates selected options, see section 2.3, Fig.14.

Fig. 9. Selected are stepper
motors of the T-NA type with

all 3 axes of the XYZ
translation stage motorized.

Fig. 8. Configuration file. Arrow points to new entries.
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New in the version 6.4m

The manual scanning option is added. Same types of scans could be done as with the motorized 
scanning option. The operator should move the XYZ stage to the predefined new position (set by the 
parameters of the scan) before sending the command to acquire the data.

The program supports the second photodetector DC input which could be used for various functions, 
for example, for the big sample tilt control of the PCI-300 instrument.

New in the version 6.4

1. Configuration file “config v64.txt” keeps many parameters of the program.

The program grabs values from this file at its start, saves changed values before exit. The values can be
edited manually. For example, to switch between “online” and “offline”, demo, mode set the value of 
parameters “Online, lock-in” and/or “Online, motors”, section [Connections], to TRUE or FALSE *, 
save the updated file.

2. Newer, stronger Zaber stepper motors, T-NA, are added to drivers and configuration files. In the 
configuration file set “motor type”equal to 1 for older, T-LA, model or 2 for the T-NA model.

2. Partial integration of 1D and 2D programs. The program starts by default with the 1D window. It can
be switched to the 2D window by selecting the corresponding picture at the top-left picture control. As 
many settings as possible are shared between 1D and 2D windows including the current position of 
motors, the values of step and distance, etc.

3. A new way to address motors problems. The table below shows the current error handling.

# Moment when 
the error is 
generated

Error source Message format Example Choice

1 Every attempt 
to communicate

LabVIEW, 
VISA library

“Motors: VISA error #????” with a
description of the error. 
Normally, appears after 10 s timeout
which is the default LabVIEW 
setting.

A logical 
connection 
problem like  
wrong port 
number.

Quit
Ignore

2 Scan running Program “Motors communication error: 
timeout”

Lousy wiring Take data
Wait more

3 Scan running Controller of 
the motor

“motors: error 
below is the error code, see the 
manual“

Requested position
out of range

Reinitialize
Ignore
Quit

4 Scan running Program “motors: wrong response format
the reported motor #? is out of 
bounds”

Corrupted data 
flow

Reinitialize
Ignore
Quit

* In the demo mode the user interface is fully functional while “virtual” motors quickly reply with an updated position and
the simulation of the lock-in response is a constant signal plus some noise.
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– First, every attempt to access the serial port may generate a legitimate, LabVIEW 
recognizable, error. The format of the message is “Motors: VISA error #........” with a 
description of the error. One situation is when there is a logical connection problem like 
wrong port number . The error will appear after 10 s timeout which is a default LabVIEW 
timeout setting. The choice is either to quit the program or to ignore the error. 

– Second, when the scan is running, the motor timeout error is watched for. Normally the 
motor should report the new position after it arrived to it. Currently, some reasonable 
estimate of this time is used which cannot be changed by user other than changing some 
constants in the code. The format of the message is “Motors communication error: timeout”,
the choice is “Take data” or “Wait more”. This error may happen randomly, maybe one time
of a thousand or a million. If it happens frequently then physical connection should be 
checked or motor should be repaired/replaced.

– Third, the timely answer of the motor is analyzed. There are errors which are recognized by 
the controllers located inside motors. In that case the error number is shown. Please, look at 
manufacturer's manual available online at www.zaber.com to address the problem. Other 
situations are shown in the table above.

4. Overload warning. A red warning sign appears both during time scan and linear scan when the 
amplitude of the signal exceeds the sensitivity range of the lock-in amplifier. Adjust the lock-in range 
accordingly, there is no automatic adjustment yet.

5. “Go” button functionality change. When the button is depressed, being in the “OK” state, and the 
scan is not running, a single click on the button will not only reverse its state back to the “Go” but also,
immediately, return the program to the initial state when motors are not activated and “+” buttons are 
functional. That saves you one click, no need to click Cancel button after that. 

http://www.zaber.com/


Stanford Photo-Thermal Solutions   www.stan-pts.com

Main program window: Photothermal test 1D

The window is used to support linear scans along X, Y or Z axis of XYZ translation stage with optional
shift along any other axis. With this shift tilted surfaces may be scanned.

When started the 1D window appears below the power meter selection window if the value of the 
parameter "power meter type" in the configuration file is 1. Thorlabs power sensors are automatically 
detected. With no sensors listed in the selection window press the button Cancel. There will be an 
option to enter power manually in this case.

Fig. 10. The 1D scan window, version 6.7, appears below the power meter selection window if the
value of the parameter «power meter type» in the configuration file is 1.



Stanford Photo-Thermal Solutions   www.stan-pts.com

1. Quick start

To make a scan:
   - start the program, set pump power manually or with connection to the power meter;
   - select calibration: press "Calibration and settings" button, choose option "Calibration - Load";
   - select settings: press "Calibration and settings" button, choose option "Settings - Load";
   - adjust calibration/settings data if needed*;
   - click button "Go", wait while motors arrive to their positions (all three LED"s turn green); 
alternatively, for the manual scan, position the sample manually, with micrometers;
   - press button "DC" and maximize the DC, press Exit to return to main window of the program;
   - press "Scan";

   - to save data press Save button at any time during the scan or wait until the full scan is completed.

*correction factor and pump power should correspond to the substrate material and pump power at the pump/probe crossing
point.

Fig. 11. 1D program window.

Nonzero value entered here overrides live power meter data. It 
will be used as the pump power by the program.

1D/2D switch

Lock-in model and port choice, “+” button interaction options.

Live power meter readings 
are used by the software 

after corrections

Same for motors.

Save calibrations and settings, load them, etc..

Press “Go” button to activate motors. It will stay depressed, 
showing label “OK”. Press it again to go back to initial state 

of the program.

These buttons are functional when “Go” button is pressed. 
Use “DC” to center probe at the detector. Use “DAQ 
monitor” to observe and record temporal data flow. Activate or disable 

calibration with this LED 
button

Filtering is activated by the rectangular LED 
button. The “array size” defines the number of 

data samples collected at every point in space.     
   The median value is calculated.

User the correction factor 
that corresponds to the 

tested material 

Toggle between DC and  power 
graph with this button

When activated, smoothing adds efficient filtering for 
noisy longitudinal scans and it takes no extra data 

acquisition time. Set r(mm) equal to the longitudinal 
resolution of the instrument.Start, save or cancel the 

scan. “Exit” terminates the 
program.
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2. General notes

2.1. Power meter windows

After the program is started the power meter selection window will appear in case the power meter 
type in the configuration file is set to 1. 

For the value 0 this window will not appear, the power related features will work as in previous 
versions, 6.4 and 6.4m. This choice, zero value, is recommended when using any other power meter 
than the supported Thorlabs model.

There are two options in the power meter selection window (“Rescan” button is just an extra attempt to
find the Thorlabs power sensor in case immediate detection failed). Pressing “OK” activates 
connection to the highlighted sensor. Pressing “Cancel” gives up an attempt to connect. In both cases 
the selection window is closed and another power meter window appears, the “Corrected power.vi”.

Fig. 12. Power meter selection window.

Fig. 13. "config v67.txt" file, no connection to the 
power meter.

Fig. 14. "Corrected power" window.
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The “Power correction factor” and the “offset power” may be entered manually to correct the power 
meter data. For example, the power inside the uncoated sapphire sample is 8% larger than the power 
that reaches the detector. That is because of the reflection at the back side of the sample. If the bulk 
absorption is tested then the power inside the sample is what matters, therefore, the correction factor 
1.08 should be entered.

The offset value should be entered in case the zero of the power meter is shifted. The value of the shift 
could be entered manually or, with the pump beam closed, the “Auto offset” button could be pressed.

The “Enter power” control allows to override the readout values. This may be the only option when 
testing HR mirrors since there will be no power on the sensor. To go back to readout values 0 should be
entered into this control.

The button “Graph” shows/closes the power graph window. This window is resizable. To close it there 
is only one option: to press the button “Graph” on the power meter window.

Fig. 15. The power graph window is opened and closed by the Graph button of
the power meter window.
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2.2. Initial program state

After the program is started and the power meter communication resolved the main program will be at 
the initial state when the following actions are available:

- switching between 1D and 2D windows (picture-style control in the top-left corner);

– selection of the lock-in model; selection of motors;

– choosing ports for the lock-in and motors, accessing additional functions by clicking "+" 
button located next to the corresponding port control. The additional functions include 
switching between online and offline modes of operation of the software (see also page 2, 
the section “New in the version 6.4”);

– loading/editing/saving calibrations* and settings** with an appropriate option of the drop-
down list, button "Calibration and settings";

* There are two separate calibrations, surface and bulk, for every pump laser. If the system is equipped with the reflected 
probe photodetector then there should be a separate, third calibration for the reflected probe test.

** Settings include scan parameters, correction factor, pump power, smoothing and filtering parameters. Settings are 
specific for the test type (shape and material of the object, its position in the holder, etc.).   Use settings files to make 
typical tests

Fig. 16. Top-left corner of
the main program window.

Fig. 17. Lock-in 
"+" button 
menu.

Fig. 19. DC inputs.
Fig. 18. Motors 
"+" button 
menu.

Fig. 20. Calibrations and settings
list.
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The load/save/edit options help to change calibrations and make typical scans faster. Selection 
“Calibration – Load”, for example, opens the location of saved calibration files while selection 
"Settings - Save" brings the window filled with the current scan settings ready to be edited and saved.

An alternative option to these selections is to manually adjust scan parameters and calibration data in 
corresponding fields.

2.3. Switching between motorized/manual and online/offline operation

When loaded the state of the program is defined by the configuration file “config v67.txt”. The 
program window reflects the configuration: the COM port number, the type of motors, to the left of the
port number, the status of motors highlighted by the color of the “+” button.

To change between motorized/manual configurations the type of motors indicator should be clicked, 
the drop-down selection list will appear.

The “T-NA 3” selection means 3 motors of the T-NA type, Zaber Technologies stepper motors. The 
single motor configuration is used sometimes, for example, when the XYZ stage is equipped only with 
one motorized axis, other two being micrometers or other types of actuators not supported by the 
current software. 

To switch between the online mode and offline, demo mode, both for motors and the lock-in, the “+” 
button should be pressed. Small window will appear where the online/offline toggle switch is located at
the top, see Fig.10, 11 in the preceding section.

The manual translation stage operation is supported by the value 0 in the “motor type” line. The motors
choice in the program window shows “Manual” then, the online/offline setting for motors takes no 
effect since there is no connection to motors anyways. 

Fig. 21. Motors status as shown in the program window. The green color of the "+" button
indicates active, online status of motors, the red color is for the offline, demo mode, the

blue color indicates the manual XYZ stage operation.

Fig. 22. Selection list for the
configuration of motors.
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If the manual operation is selected there appears the window “XYZ positions”. This window indicates 
the intended positions of manual actuators . The values shown in the window cannot be changed from 
within the window itself. How those values are changed is described in subsequent sections.

2.3. Pre-scan program state

To activate motors, establish connection to the lock-in amplifier and make available scanning as well as
the"DC" and "DAQ monitor" options click "Go" button. The button will show "OK" after that. At this 
moment motors will move to positions set by Xo, Yo, Zo. LEDs should turn green when motors arrive 
to their positions. 

In case of manual operation the “XYZ positions” window will reflect positions set by the Xo, Yo, Zo 
controls. It is the responsibility of operator to move XYZ stage to this position.

Fig. 23. The manual XYZ position window.

Fig. 24. Motors LEDs turned
green.
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Any scan setting may be changed at this point. Loading/editing/saving settings and calibrations is still 
available.

2.4 DC window

Use the "DC" button to call the DC signal window. This window has the selection button at the top-left 
side. Either the DC signal of the probe detector could be displayed or the DC2 signal from an 
additional detector, or both DC signals together. The connection options for two detectors were 
described earlier in the document, see. Fig.12, for example.

The DC window is used either to maximize the DC signal when probe is being aligned to the 
photodetector or when aligning an additional detector. Close the window with the "Exit" button.

Fig. 25. DC window.
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2.5. Absorption monitor window

Press the "DAQ monitor" button at the top of the main program window to open the "Absorption 
monitor" window. This window displays data flow vs time. It has multiple applications: roaming across
a sample to have a generall impression on its absorption, recording relaxation processes, etc. See 
Appendix 1 for more information on this window.

2.6 Motorized scan

To start a scan along any chosen axis click "Scan" button of the main window. The DC or DAQ 
monitor window should be closed. During the scan some parameters are still available for changes: 
filtering, wait time and distance. After the motorized scan is started 

– wait until the whole distance of the scan is covered, then save data; motors will return to the
starting position;

– press "Cancel" button; motors will return to the starting position;
– press "Save" button: scan will stop, motors will move back, data collected so far could be 

saved.

Fig. 26. Absorption monitor window.

Start recording

Data sampling interval

Display DC or Power

Activate filtering

Show unfiltered data together with filtered to estimate the 
efficiency of filtering

Adjust lock-in parameters

Apply calibration
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Red “Overload” warning may flash during the scan. Change the sensitivity range of the lock-in if the 
message persists. For that cancel the scan and go to the “Lock-in control” button in the DAQ monitor 

window or go all the way back to the upper “+” button. The range could be changed with the front 
panel buttons of the lock-in as well.

The scan could be repeated immediately after motors return to Xo, Yo, Zo positions and LEDs turn 
green. If necessary, change any scan parameter or calibration before making the next scan.

If an instrument has more than one motorized axis then it is possible to move a sample along one axis 
while shifting it along another one. This allows to follow tilted surfaces. Set the primary axis using the 
"axis" control and secondary axis using the "shift" control. The value of the "shift (mm)" should be the 
total shift for the whole scan. 

To leave the scan cycle and be able to change COM ports, communicate with the lock-in and motors 
press the "OK" button to get back to its "Go" state.

Three lights at the bottom of the program window show the status of the scan cycle: motor(s) moving, 
a pause before taking data, data recording.

Button "Exit" terminates the main program at any moment.

2.7 Manual scan

When manual scanning is chosen the motors are not engaged by the software. Operator should move 
micrometers (or other actuators which are not controlled by the program) to an initial position and enter
values Xo, Yo, Zo into corresponding controls of the main program window. 

Fig. 29. Scan status: pause defined by the setting "wait time (ms)".

Fig. 28. Scanning across a tilted surface.

Scan axis

Shift axis

The total shift over the whole 
distance of the scan

Scan status: pause

Fig. 27. Overload
warning 
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After other parameters of the scan are set, the step, the shift, etc., and the button “Go” is depressed, the 
window “XYZ positions”, Fig.16, shows coordinates at which data should be taken. 

First data point is the initial position itself. When the "Scan" button is pressed first time it is replaced 
by the flashing button “Take data”. Pressing this button initiates data acquisition at the current point. 

After the data are acquired the X, Y, Z values in the "XYZ positions" window change to the values for 
the next point of the scan. "Take data" button flashes again. Operator should move actuators to the 
positions shown in the "XYZ positions" window and press the button "Take data".

Note that the graphs will show plotted data only when there are at least two points to connect. 
Therefore, plots will be empty yet after data are acquired at the initial point of the scan.

To interrupt the scan first press corresponding button (“Cancel” or “Save”), then press “Take data” 
button. When the “Take data” button turns back to “Scan” button the "XYZ positions" window displays
the initial coordinates of the scan. It is operator's responsibility to return actuators to this initial 
position.

2.8 Saving data

The data are saved to three different files. First, text file is saved that contains the following columns:
1. distance (mm)
2. absorption (ppm or ppm/cm) or AC (V) if calibration is not activated
3. phase (deg)
4. absorption as in 2, smoothed
5. phase, smoothed
6. AC (V)
7. DC (V)
8. standard error for the absorption column 2 (ppm, ppm/cm or V).
9. Pump power (W)

The data in columns 2, 3, 6, 7 contain original, unsmoothed and even uncalibrated data. 

Fig. 31. Three saved files for a scan, "Extra large icons" view, Windows Explorer.

Fig. 30. "Take data" button.
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The text file provides all necessary data to re-plot, make corrections and/or use other software to 
display the scan. The simple formatted plot allows for quick reporting. The panel snapshot file is a 
convenient way to find out settings and calibration used to make the scan which is good for error 
proofing or making a similar scan.
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3. Calibration
Here "calibration" means establishing the absolute absorption scale for the system. To calibrate the 
system a reference sample is used. (also named "calibration standard"). The AC signal is factored by 
several numbers to get the absorption  :

R

C

PDC

AC


1

where P is the pump power at the pump/probe crossing (the average power of the modulated pump), C 
is the correction factor, R is the responsivity of the system defined as the modulation depth of probe per
unit of absorbed power (in the corresponding reference sample)

refrefref

ref

PDC

AC
R


1

 .

The correction factor C accounts for the difference between responses of the tested material and the 
reference to the same absorption. One major reason for this difference is that dn/dT (index of refraction
change per Kelvin) varies between optical materials.

3.1. Three ways to enter calibration data

Calibration is turned on/off before making a scan by pressing the rectangular "Calibration" LED 
button. When the LED is dark the AC signal is displayed and recorded. When the calibration LED is 
green the absorption replaces the AC signal. 

To convert lock-in data to absorption all calibration data should be entered, AC (mV), DC (V), P (mW),
 (% or %/cm). The responsivity R is automatically calculated. There are three ways to enter data:

– loading from the saved calibration file;
– filling-in corresponding boxes manually;
– selecting the “Calibration - Auto” line in the “Calibration and Settings” list*, Fig.13.

The last option fills the calibration form of the pop-up window, the same which is used to save the 
calibration data, Fig.26. 

* To use this option the sample should stay at the location where AC and DC signals have corresponding values: for the 
surface standard at the AC maximum, for the bulk standard in the middle plane of the piece. The “Absorption monitor” 
window may be running at this time to verify the correct location of the calibration standard and the flow of data.

Fig. 32. Calibration section of
the program window.

Calibration on/off button

The pump power at calibration

Responsivity

The pump power at the pump/probe 
crossing point in course of test
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Pressing OK will fill corresponding fields in the main program window and prompt to save the 
calibration.

3.2. Calibration power

The calibration power should be the power at the pump/probe crossing. With the calibration piece in 
the pump beam path the power detected by the power meter is the transmitted power. Therefore, the 
detected power should be corrected. Here is how.

If the pump power is entered manually the easiest way to get the correct calibration power is to remove
the calibration piece from the pump beam path and and enter the power without it. For the surface 
calibration standard that will be the correct power if the absorbing coating is at the front, facing the 
pump. For the bulk absorption standard the procedure is different. The recommended bulk calibration 
routine suggests getting AC and DC signals in the middle of the bulk. The pump power should be the 
one in the middle of the bulk as well. With a simple math it can be shown that the pump power in the 
middle is less than the incident power by the square root of transmission (that is ignoring multiple 
reflections or pump interference effects). To determine the transmission is relatively easy: note the 
power with and without the sample in the beam path.

If the Thorlabs power meter is connected the way to have the correct power is to use the field “Power 
correction factor” in the “Corrected power” window, Fig.7. For example, if the surface calibration 
standard has the transmission 0.685 then the correction factor is 1/0.685 = 1.46. The sample will be 
sitting in place, the AC and DC signals and the transmitted power values flowing. With the corrected 
power the calibration will be obtained in one click.

3.3. Additional notes

The “pump power (W)” field located immediately below the calibration data should not be confused 
with the calibration power. This is the power at the pump/probe crossing when the measurements are 
made. This power has to be corrected for the same reason as the calibration power. When the Thorlabs 
power meter is connected enter the correction factor in the “Corrected power” window (for example, if 
the bulk absorption is tested for an uncoated sapphire sample, the factor 1.08 should be used because of
8% Fresnel loss at the back side of the sample). When the power is entered manually, its value should 
be the corrected one.

Fig. 33. "Save
calibration" window.
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The correction factor is not included into the saved calibration data because it depends on the type of 
the tested material. It is saved with the settings data instead. However, it is an essential part of 
calibration. The table with known correction factors is supplied with the PCI system documentation. 

4. Noise handling

4.1. Filtering data

After motors move the sample to the next point in space they wait for the "wait time (ms)" before 
taking the data. This helps to eliminate the noise produced by the moving motors. For low absorption 
measurements this time should be increased. Typically, 1500 ms is OK for the most sensitive test.

At every stop the program will make repeated measurements if the "Filtering" option is activated 
(corresponding LED button is green). The number of samples is specified by the "array size" control. 
The time interval between samples is given by the "daq period (ms)" control. The minimum number is 
50-100 ms for the lock-in to respond to the serial communication request.

The lock-in time constant is set by this program at the value of 100 ms once upon start. This value 
could be changed using the lock-in communication modules embedded into the program or directly 
from the front panel of the lock-in. It is recommended to keep 100 ms unless there are solid reasons to 
alter this value.

For the collected array of data, the median value is calculated rather then the average one. The median 
filter completely removes noise spikes that are shorter than 1/2 of the array size. Random ("white") 
noise is reduced about the same way as would larger time constant of the lock-in do. There are various 
sources of spiky noise including dust particles crossing the probe beam path. Usually, the spike takes 
less than a second. Setting the "daq period (ms)" to 100 ms and the "array size" to 40 will eliminate 
most spikes. The effect of increased lock-in time constant would be quite confusing: the spike will turn 
to a long wave.

If the phase of the signal is known for the tested object then the phase filter may be beneficial. The 
phase filter multiplies the amplitude of the AC signal by the cosine of difference between the instant 
phase of the AC signal and the expected phase which should be entered into the corresponding box. 
The component of the signal/noise mix orthogonal to the expected phase will be suppressed. The pure 
noise will oscillate around zero symmetrically. The application of the phase filter gives better 
resolution of the sample/air boundary in case of very low absorption. Also, when signal/noise ratio is 
close to 1 the "eye averaging" of this noisy signal results in a big error if the phase filter is off. This is 
because the amplitude is always positive giving a false impression that there is some average nonzero 
signal. Activate the phase filter pressing the corresponding rectangular LED button.

When filters are on, the confidence limits are displayed at the upper right corner of the absorption/AC 
display, behind the mean value of the parameter (absorption or AC voltage). These limits use the 
calculated standard error multiplied by 1.96. The number corresponds to the 95% confidence margin.

Fig. 34. The filtering section of
the program window.

The number of data samples at a point in space

The expected phase of the AC signal
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4.2. Smoothing

Filtering processes every point in space independently. This may result in a visually noisy scan: the 
adjacent points will have values differing by the standard deviation. Smoothing algorithm exploits the 
fact that any sharp feature on the scan that is shorter than the space resolution of the PCI system cannot
be real.

Smoothing filter is based on the Fast Fourier Transform (FFT) followed by the elimination of space 
frequencies with the period shorter than the space resolution. 

Fig. 36. The built-in smoothing filter window.

Fig. 35. Smoothing filter
section.

x, y coordinates of the red cursor

Plot unsmoothed data with or without phase-matching

Abandon default, simple smoothing to unlock more options

Plot smoothed data with or without phase-matching
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In the main program window activate “Smoothing” to see the result of FFT while the scan is going. 
Activate “autosave” option to save smoothed scan as you see it during the scan.

When smoothing is selected without autosave the smoothing program window will appear at the end of
the scan, Fig.29. This program has many adjustable parameters. The “default filter” button sets the 
same values of parameters as the autosave option. A little different window is used by a standalone 
smoothing filter, see Appendix 2.

As an alternative to the resolution r the option “points” could be used. This option sets the window (the
number of space points) that substitutes the resolution r. The resolution or the window may be 
corrected with the “low-pass factor” which is proportional to the number of Fourier harmonics that are 
retained.

If the values for the median filter rank (corresponding window width is 2m+1 where m is the rank) or 
the averaging window are big enough to start affecting the shape of absorption maxima then the 
corresponding boxes will blink.

Two “phase-matched” options, for “raw” and smoothed data, when combined, act same way as the 
real-time phase filter option of the main program window. If applied separately they affect only one 
corresponding set of data.

There are cursors which can be moved to trace the values on both graphs. The coordinates of cursors 
are shown in the upper-right corner of the corresponding graph.
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5. Examples

5.1. Calibration scan, transmitted probe.

- Set incident pump power to 20-30 mW, close pump beam;
- Insert calibration standard;
- Start the program, click "Go" button;
- Move the sample changing Xo, Yo, Zo settings until it is in the position to start (probe goes 

through, longitudinal position of the front surface is 1-2 mm behind pump/probe crossing);
- Click "DC", maximize DC adjusting probe imaging lens, close the DC window;
- Set lock-in sensitivity to 1V. You may do this at the lock-in front panel or using "Lock-in 

control" button of the "Absorption monitor" window; 
- Deactivate calibration and filters, choose longitudinal axis Z to scan, set step at 20 microns, 

set distance at 2 mm or more (you may change it during the scan), wait time at 200 - 1500 ms;
- Open the pump, click "Scan" button.

Fig. 37. Calibration scan, surface absorption reference.
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Get calibration values from the scan manually or with the auto-calibration feature. Use option 
"Calibration - Save" of the"Calibration and Settings" list to save the calibration.

5.2. Free roaming across the sample

This type of scan is useful to understand how the sample response looks like (check the location of 
surfaces, magnitude of the signal, estimate homogeneity, etc.), to adjust the lock-in sensitivity and 
programmatic filtering;

- Set incident pump power, close pump;
- Install the sample;
- Start the program, click "Go" button;
- Enter calibration values and pump power (make correction to the incident power if needed, 

see manual);
- Move the sample changing Xo, Yo, Zo until probe goes through;
- Maximize DC using "DC" option;
- Open the pump;
- Press "DAQ monitor" button;
- Move the sample changing Xo, Yo, Zo values in the main window and observe real-time data 

in the "Absorption monitor" window;
- If the red ”Overload” message” appears at the bottom of the window (see Fig.32 in the 

Appendix 1 section of this document) change the sensitivity range of the lock-in amplifier. The most 
convenient way to do this is to bring the “Lock-in live control” window pressing the “Lock-in control” 
button.

5.3. Time-dependent absorption

- Do the same as above, choose some point in the sample with an absorption signal in the area 
to be checked for the time dependence;

- To increase time resolution turn off software filters, set sampling at 100 ms. If the S/N ratio is 
poor use filters;

- Start recording and then move sample laterally by 0.1 mm (to a fresh point). You will be able 
to record temporal behavior with time constants starting at about 1 sec.

5.4. Repeated longitudinal scans

- Set scan parameters. For low absorption tests use lock-in sensitivity of 10 mV or 1 mV. Also, 
set wait time at 1500 for the most sensitive test;

Fig. 38. Nd-doped yttrium vanadate response. Sample had been shifted
to a fresh point at about 20 sec mark.
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- After scan is completed and saved the sample is ready to be scanned again. Change lateral 
position to scan through another part of the sample or simply press "Scan" to repeat the scan.

To make the same scan for a similar sample placed same way, close pump, change sample, use "DC" 
option to set maximum DC value for the new sample before starting the scan.

6. Miscellaneous notes
To restore proper operation of Zaber motors after they were powered off and then powered on again 
activate original "Zaber motor control.vi": click the corresponding "+" button. Use commands 1 and 2 
for all Zaber motors (unit #0) to send them "home" and renumber. Use command 40 with zero as an 
argument to restore default configuration of the motor. See Zaber manual for more details.

Calibration files are same for 1D or 2D versions of the main program while settings are not. The 
default extension for calibration file is "cal", for 1D settings "s1d". 

By default X is vertical, Y is horizontal transverse, Z is longitudinal axis of the XYZ stage.

Input data ranges for controls:
- Xo,Yo, Zo are always positive (absolute motor positions), if the number is larger than Zaber motor 
travel range then the motor will not move;
- step could be negative or positive depending on the direction of travel;
- the distance is always positive, Zaber motor will move to the end of travel range and stop there if the  
distance pushes the motor beyond the travel range;
- shift could be positive or negative depending on the direction of the shift;
- wait time minimum value is 200 ms;
- array size minimum is 1;
- daq period minimum is 50 ms (better set it at 100 ms for most SRS lock-ins)
- phase value is between -180 and 180 deg.
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Appendix 1: Absorption monitor window
Use this program window to roam across the sample and record data vs time, Fig 19, 32.

This version of the window, 6.7, has only one addition: the DC/Power toggle button replaced the DC 
label for the middle plot. This feature is solely for displaying the flow of data while the window runs. 
Both DC and pump power time dependencies are saved to the text file and therefore can be 
viewed/plotted with our standalone 1D viewer program or other plotting software.

The sampling period cannot be less than 50-100 ms (lock-in will not have time to respond to the serial 
port inquiry). The sampling period cannot be changed while recording.

LabVIEW charts are used to display data. They allow for faster plotting but have the following 
limitations: 

– the horizontal scale plots data with equal intervals although it is not exactly true because of 
lock-in communication specifics. The “time (s)” indicator located below the horizontal scale
shows exact elapsed time though;

Fig. 39. Absorption monitor window with the lock-in control form called.

LabVIEW charts, not graphs

Approximate timing Exact elapsed time



Stanford Photo-Thermal Solutions   www.stan-pts.com

– the chart is limited to display 1000 points. 

For this reason, while observing or recording data flow, it is impossible to see the whole plot after 
certain time. However, the data are recorded and saved with exact time markers. The saved plot is the 
LabVIEW graph and therefore shows exact timing. Fig.33 demonstrates the difference: the panel 

snapshot displays only the last 100 seconds of the recording while the formatted plot shows all the data.

Press "Start" button to record data. Recording time is adjustable even after that. Prompt to save data 
will appear after expiration of the recording time. To stop recording and save data immediately press 
"Save" button. 

Pressing "Start" when recording will reset the process. All collected data will be lost, recording will 
start again.

"Clear chart" button erases data only from the display. It does not affect the recording process.

"Raw data" button adds unfiltered data to the display. Use this option to see the effect of filtering and 
adjust filters if necessary.

"Lock-in control" button shows the pop-up window with some basic lock-in parameters. Adjust them if
necessary. One frequent situation when this feature is used is the overload condition. Both scanning 

windows, 1D and 2D, and the Absorption monitor window have the overload warning when the 

Fig. 41. Overload warning
on the Absorption m onitor

window.

Fig. 40. Panel snapshot and formatted graph for a time-dependent absorption in a coating.
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amplitude of the AC signal exceeds the sensitivity range of the lock-in amplifier. The sensitivity range 
may be adjusted then with the “Lock-in live control” sensitivity parameter.

"Close" button closes the DAQ monitor window without saving data.

Calibration is activated/removed by pressing "Calibration" LED button. When the corresponding LED 
is dark AC signal is displayed, with the green LED absorption is shown.

Use "Filters" option to get better results in case of poor signal/noise ratio. It is recommended not to 
increase the lock-in time constant over 100 ms. Set median filter to the width larger than strong noise 
spikes to eliminate them completely. Set the averaging filter window to smooth noisy data same way as
the increased lock-in time constant would do.

If the phase of the signal is known for the tested object then it is possible to exploit the phase-matching 
filter. This filter multiplies the amplitude of the AC signal by the cosine of the difference between 
instant phase of the AC signal and the expected phase selected in the corresponding box. Activate the 
filter with the rectangular LED button.

The information frame displays the calibration file loaded by the main program window, the 
responsivity of the instrument R based on the calibration data, the correction factor, the pump power – 
all the numbers needed to convert the AC signal to absorption. Also, current XYZ coordinates are 
displayed . This display will be visible in the saved snapshot of the front panel which helps to 
analyze/debug the recorded data.

Overall, this window
 1. Takes calibration from the main data acquisition window;
 2. Acquires AC signal, both amplitude and phase, the DC signal and the pump power;
 3. Calibrates the signal to get absorption numbers;
 4. Filters absorption and phase;
 5. Displays data in real time (some delay happens because of filtering);
 6. Saves data to a simple text file. The following data columns are stored:

 6.1. time (s)
 6.2. unfiltered absorption (ppm or ppm/cm) or AC if calibration is not activated
 6.3. unfiltered phase (deg)
 6.4. filtered absorption (ppm or ppm/cm) or AC (V) if calibration is not activated 
 6.5. filtered phase (deg)
 6.6. unfiltered AC (V)
 6.7. DC (V)
 6.8. Power (W)

Fig. 42. Absorption monitor
window, information section.
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 7. Next, saves formatted plot as a small jpeg picture file. The name of the file is the same as for 
the text file except file extension is "jpg";

 8. Finally, saves snap-shot of the front panel. The word "panel" is added to the name of the file, 
extension is "jpg".
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Appendix 2: Photothermal test 2D
This program window was formerly a separate program and still has minor style differences with the 
1D program window. The effort had been made to make transition from between 1D and 2D windows 
as smooth as possible.

This program makes a scan of a rectangular area. Two angles define the plane of the scan arbitrarily 
tilted with respect to the XY-plane of the XYZ translation unit.

Many features of the 2D program are the same as those of the 1D program including the selection of 
ports, “+” buttons, Calibration and settings menu, etc. Please, refer to the 1D help chapter for that. 

1. Quick start

To make a 2D scan:
- start the program selecting the 2D graph option of the 1D/2D switch; 
- select/adjust calibration and settings;

1D/2D switch

2D/3D graphics selection

3Dgraph palette

Invitation to save the snapshot of the 
program window

1D/2D switch

2D/3D graphics selection

3Dgraph palette

Invitation to save the snapshot of the 
program window

Fig. 43. Front panel of the 2D prorgam at the end of an area scan.

1D/2D switch

2D/3D graphics selection

3Dgraph palette

Invitation to save the snapshot of the 
program window
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- click button "Go", wait while motors arrive to their positions (all three LED's turn green);
- press button "DC", maximize the DC, exit the DC window;
- press "Scan".

To save data press Save button at any time during the scan or wait until the full scan is completed. 
After saving data to a text file the snapshot of the front panel has to be taken.

2. Specific features of the 2D scanning program

There are several differences between 1D and 2D scanning programs other than scan settings:
• smoothing section is missing since there is no efficient Fourier smoothing algorithm for the 2D 

scan available yet;
• the filtering section controls are labeled differently to conserve space although the functionality 

is the same. The difference will be removed in the upcoming release of the software;
• there are 5 controls at the top of the program window that manage the 3D plot and one extra 

service window activated by the button "Tilts". More details on these features are given later in 
this help file;

• there are standard LabVIEW ways to play with the 3D graph available at any moment like 
rotating it with the left mouse button or zooming with the mouse wheel;

• the status area of the program window changes appearance when the text file with the scan data 
is saved. The cursor feature serves to mark a point in the 3D graph. The snapshot button should 
be clicked to save the program window and proceed to the 2D viewer window;

• the built-in 2D data viewer is described below, in the corresponding section if this document.

3. Tilts window

Use “Tilts” button to refine scan parameters, especially angular position of the surface. The window 
that pops up contains all necessary comments and tools to define two angles of tilt, jx and jy.

Fig. 44. Tilts window. Note: NaN is the LabVIEW “not a number” notation, the result of
dividing by zero in this case.
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4. 2D scan graphics

During the scan some controls like filtering and wait time keep their functionality, other are fixed and 
grayed.

While scanning it is possible to
- toggle between 3D and common graphics with the “3D” button/LED located at the top-left 

side of the display area;
- choose which parameter to plot with 3D graphics: absorption, phase, AC, DC;
- select the color palette that corresponds best to the plot;
- change mapping mode from XY coordinates associated with motors to coordinates associated 

with the scanned surface (switch “0/¡”, see details in the Positioning and Mapping section of the 
document);

- change XY coordinates from relative to absolute with the switch “0/Xo”;
- rotate and zoom the 3D plot with the mouse or other pointing device;
- click "Cancel": motors will return to the starting position;

Fig. 45. Enabled controls at the time of an area scan.
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- click "Save": scan will stop, motors will move back, data could be saved.
- click “Exit” to exit the main program altogether.

When the whole distance of the scan is covered the file saving dialog appears, motors return to the 
starting position. The scan is ready to be repeated after motors LED turn green. If necessary, change 
any scan parameter or calibration before making the next scan.

5. Saving data

First, program offers to save data to a text file. The format of the file is specific to the LabVIEW 3D 
arrays: it consists of “pages”. Each page contains data for one linear scan: it is a 2D array (table) where
columns correspond to recorded data type, rows correspond to points of the linear scan. Coordinates of 
points are not recorded but could be restored from the “parameters” section located after all the 
“pages”.

Every page is preceded by the set of indices, the format is [i,0,0] where i is the index of the page.
Columns correspond to, respectively, absorption (ppm or ppm/cm), phase (deg), AC (V), DC(V), 
power (W). An example of a recording is given below.

[0, 0, 0]
1.2513E+2 -1.0408E+1 5.6639E-6 2.0287E+0 6.8622E+0 2.2400E-1
1.4708E+2 -2.2166E+1 6.6291E-6 2.0200E+0 5.7836E+0 2.2400E-1
1.7026E+2 -1.7504E+1 7.7485E-6 2.0397E+0 7.4772E+0 2.2400E-1
1.8944E+2 -4.1942E+0 8.5495E-6 2.0227E+0 6.0401E+0 2.2400E-1
1.4893E+2 -9.7005E+0 6.7472E-6 2.0305E+0 6.9246E+0 2.2400E-1
1.5599E+2 -1.0676E+1 7.0571E-6 2.0277E+0 8.7618E+0 2.2400E-1
1.8221E+2 -2.2681E+1 8.2555E-6 2.0307E+0 7.1427E+0 2.2400E-1
1.6029E+2 -2.3552E+1 7.2551E-6 2.0287E+0 5.1436E+0 2.2400E-1
1.7549E+2 -9.0579E+0 7.9435E-6 2.0287E+0 7.0599E+0 2.2400E-1

[1, 0, 0]
1.9792E+2 -1.2529E+1 8.9093E-6 2.0175E+0 1.0677E+1 2.2400E-1
1.5381E+2 -2.3199E+1 6.9265E-6 2.0183E+0 7.0406E+0 2.2400E-1
1.2837E+2 -3.9806E+1 5.7715E-6 2.0150E+0 7.7479E+0 2.2400E-1
1.4378E+2 -8.6308E+0 6.4394E-6 2.0073E+0 6.8849E+0 2.2400E-1
1.5679E+2 -2.4711E+1 7.0708E-6 2.0212E+0 5.8796E+0 2.2400E-1
1.6342E+2 -2.4187E+1 7.3531E-6 2.0167E+0 7.5360E+0 2.2400E-1
1.3379E+2 -2.3051E+1 5.8070E-6 1.9453E+0 9.1545E+0 2.2400E-1
1.0343E+2 -6.9870E-1 4.6615E-6 2.0200E+0 7.2676E+0 2.2400E-1
1.5456E+2 -1.7549E+1 6.9753E-6 2.0227E+0 5.7459E+0 2.2400E-1

scan parameters
1.000E+2 0.000E+0 2.340E+1 1.780E+1 2.231E+1 2.000E+0
1.000E+0 1.000E+0 5.000E+1 4.512E+1 3.300E-1 1.000E+0
0.000E+0 0.000E+0

Scan parameters that are saved to the text file, at its end, are: 
 step (mm) which is the interval between points in one line of a scan;
 scan axis (0 corresponds to X, 1 corresponds to Y);
 Xo (mm);
 Yo (mm);
 Zo (mm);
 shift axis (always 2 in this realization of software, corresponds to Z);
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 scan distance (mm);
 area width (mm);
 scan spacing (mm) which is the distance between linear scans;
 angle fx (deg);
 angle fy (deg);
 direction of X-motor extension (see details in the Positioning and Mapping section of the 

document);
 direction of Y-motor extension;
 direction of Z-motor extension.

This text file is used by the built-in and standalone “2D data viewer” to make various 3D plots (see 
below in the “2D viewer” section of the document).

After data were saved to a text file, buttons “Save snapshot” and “cursor” appear at the bottom of the 
program window, see Fig.36. At this point 

Fig. 46. Area scan snapshot controls.
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– rotate, zoom 3D graphics;
– display cursor,  move it across the graph to get the value of the parameter at a certain point;
– change color palette;
– finally, save a snapshot of the program window. 

The snapshot is saved to the same directory as data file, the word “panel”* is added to the name. The 
type of the file is PNG. So, if  the data are saved to “scan.txt” the snapshot name is “panel scan.png”.

The snapshot is a convenient way to save information on how the sample was scanned. It is very 
helpful for repeating scans exactly as they were made before, for debugging, etc.

After snapshot is saved the 2D viewer program window pops up. There are a lot of options to save 
multiple images of the 3D graph with this program (see detailed description in the “2D viewer” 
section). After exit from the viewer the program is ready to repeat the scan.

6. Positioning and Mapping

To start a scan motors are moved to initial positions Xo, Yo, Yo. These are absolute positions for all 
three motors. X axis is vertical, Y axis is horizontal, Z axis is longitudinal (directed along the pump 
beam).

The grid of points at which data are to be taken is defined in the XY plane of motorized translations 
which is perpendicular to the direction of the pump beam. First, the choice if the “scan axis” is to be X 
or Y should be made. Next, the dimensions of the area are to be set: “scan distance” and “area width”. 

Next, the intervals should be set between XY points in the direction of the scan line (“step”) and 

*common name for the LabVIEW program window that contains all controls and indicators as opposed to the “block 
diagram” window which contains the code of the program.

Fig. 47. XYZ translations.
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Fig. 48. 2D scan parameters.
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between lines (“scan spacing”). If these intervals are equal there is no reason to prefer X or Y as a scan 
axis. Otherwise, to save scan time, the preferable direction of the scan line is where intervals are 
shorter.

Finally, to follow the tilted surface, two angles of tilt are to be defined (this can be done with the 
“Tilts” window shown in Fig.37). The Z-motor will adjust the position of the object for every point in 
the grid such that tilted plane is followed during the scan.

There are two options to map absorption or other parameter over the rectangular area. The switches 
that change the mapping mode are located at the top of the display area. 

The switch labeled “0/Xo” toggles between relative and absolute coordinates. Relative coordinates are 
zeros at the start of the scan while the (0,0) origin for absolute coordinates corresponds to XY motors 
in the initial position. The step and/or the spacing could be negative numbers. In this case the 
corresponding absolute coordinate will decrease in course of the scan.

The switch labeled “0/¡” toggles between XY coordinates associated with motors to coordinates 
associated with the scanned surface. In the left position of the switch XY coordinates of the plot are 
associated with XY motors positions, relative or absolute. The right position of the switch adjusts 
distances to the plane of the scanned surface. For example, the mirror tested at fx = 45 deg will have 
the scanned area √2 times longer than the Y-axis range of the motor.

7. XYZ stage configuration

The directions of movement of the tested object affect mapping of the data. The positive directions 
depend on how XYZ stage is assembled. The effect of incorrect XYZ configuration loaded by this 
program would be mirrored or inverted image of the displayed map as compared to the real surface. 

Normally, if the software is pre-installed it comes with the correct XYZ configuration.

Fig. 49. Mapping options.
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There is a way to check and correct XYZ configuration. Click the lower “+” button at the upper left 
side of the program window, then choose “XYZ setup” button in the pop-up selection window. The 
XYZ setup window will appear. It is self-explanatory. 

8. 2D viewer

This program is available as a standalone one plus it is an integral part of the main 2D data acquisition 
program. Both versions are nearly identical.

In addition to the 3D graphic of the surface with the same graphic controls as in the main program the 
viewer has a 3D curve graphic and some additional buttons and options. 

Fig. 50. XYZ configuration window.

Fig. 51. 2D viewer window.
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Suppose there is a feature in the plot that should be targeted, zoomed* and somehow studied better. 
When the LED-button “Target” is dark it is possible to shift the graph dragging it by the mouse with 
the keyboard Shift key pressed. X, Y and Z numbers will change reflecting the changing coordinates of
the center of the graph. With the button “Target” lighted X, Y and Z numbers could be corrected 
manually. 

The 3D curve graphic displays the slice of the data. Rotating, zooming and shifting works same way 
like 3D surface graph. The “Target” button does not work with the curve. The upper switch “||/=” 
toggles between X and Y slices. The slide at the bottom of the graph changes the position of the slice.

The switch “XY/YX” located at the top-middle part of the window swaps XY axes for both graphs. 
The effect is equivalent to looking at the surface from the back side: the image is mirrored.

One added feature in the 6.7 version of the viewer is the central slide located in between the graphs. 
Moving two marks the range of values the displayed parameter is selected. The upper and lower limits 
can also be entered manually, into boxes located at the top of the slide. The graph shown in Fig. 44 
demonstrates how it works. The data on the graph are the same as in Fig.36. The high local peak 
obscures the regular absorption values for the coating. Limiting the maximum value at 100 ppm makes 
regular values, the “absorption floor”, visible.

Any number of snapshots could be saved for each graph using the corresponding “Save” button. The 
snapshot of the whole program window is saved with the button “Save all”. PNG file type is used to 
save graphs. 

* The zoom feature for any LabView 3D graph is employed by the wheel of a mouse.
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Appendix 3: Standalone smoothing filter
The standalone smoothing filter opens the possibility to process “raw” data anew, with different 
parameters of Fourier, median and averaging filters. It has few differences from the built-in filter. One 
is the addition of file searching/loading. Another is the re-scaling option. 

Standalone filter has a bar with the loaded file name, choice to load filtered (smoothed) or unfiltered 
data from the data file, and the 3-button dialog instead of 2-button one. 

After button "OK" is clicked the processed data could be saved to a standard text file. The program 
offers to save it with the same name as the loaded data file but with the addition of "-f".

When the button “Cancel” is clicked the program offers to load a different file for plotting.

The re-scaling option together with label name change for both axes the makes it possible to apply 
different calibration to the same data, choose convenient units for plotting.

Fig. 52. Running standalone filter with phase-matching activated.
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Next, the plot window appears that offers to save a formatted graph as a picture file. There are several 
options available before saving it: changing labels, style of the vertical axis, adding text to the upper 

text area. The option to display unfiltered data helps to see the results of filtering

After the file is saved the program offers to open next file. Press “Exit” button to terminate the 
program.

Fig. 53. Plot saving window. Unfiltered data are displayed together
with smoothed plot.


	PCI software
	Manual

	Photothermal test
	New in the version 7.2
	New in the version 6.7m
	New in the version 6.4m
	New in the version 6.4
	Main program window: Photothermal test 1D
	1. Quick start
	2. General notes
	2.1. Power meter windows
	2.2. Initial program state
	2.3. Switching between motorized/manual and online/offline operation
	2.3. Pre-scan program state
	2.4 DC window
	2.5. Absorption monitor window
	2.6 Motorized scan
	2.7 Manual scan
	2.8 Saving data

	3. Calibration
	3.1. Three ways to enter calibration data
	3.2. Calibration power
	3.3. Additional notes

	4. Noise handling
	4.1. Filtering data
	4.2. Smoothing

	5. Examples
	5.1. Calibration scan, transmitted probe.
	5.2. Free roaming across the sample
	5.3. Time-dependent absorption
	5.4. Repeated longitudinal scans

	6. Miscellaneous notes
	Appendix 1: Absorption monitor window
	Appendix 2: Photothermal test 2D
	1. Quick start
	2. Specific features of the 2D scanning program
	3. Tilts window
	4. 2D scan graphics
	5. Saving data
	6. Positioning and Mapping
	7. XYZ stage configuration
	8. 2D viewer

	Appendix 3: Standalone smoothing filter



