
You can easily obtain spectra from your Tracer using the S1PXRF 
software. This enables you to see your spectrum as it is gathered, and do 
both qualitative and quantitative analysis. 

This guide will take you step by step, button click by button click, 
through using S1PXRF and your Tracer

Getting Data



Getting Data

Step 1
Setting up for Analysis



This is the home screen after 
launching S1PXRF. At this 

point, you are not connected 
to the instrument



The first step - and this is particularly 
important when opening the program 

for the first time, is to load a preexisting 
file. This way, you add in settings 

specific to your instrument. 

To do this, click ‘File’ and then ‘PDZ 
Preview...’



Select a file run with your 
model of instrument, which is 

generally a Tracer III V+ or 
Tracer III SD. To see which 

instrument you have, look at 
your serial number.



A spectrum will appear in red
You can select other files in 

the ‘PDZ Preview’ menu

The name of the file you have 
selected will appear in the 

window above



You are not yet connected to 
your instrument, to do that 

you will need to tell the 
software where to find it 

The options for this menu can 
be found under the 
‘DownLoad’ menu



First, select ‘Baud Rate’
Make sure you select a baud rate 
appropriate to your instrument. 
For Tracer III V+ and Tracer III/IV 

SD models, 115200 is 
appropriate. For older models, 

smaller baud rates may be 
appropriate



To connect to your 
instrument, you will need to 
select the communications 

port (e.g. USB port) it is 
plugged into. 



If you are not connected to 
the right port, then you will 
receive a message like this



You will need to open up 
‘Devices and Printers’ which 

can be found either in the 
Start menu or in Control Panel

The Tracer will be under the ‘Unspecified’ 
category, and will be listed as ‘Prolific USB-to-
Serial Com Port’. The number underneath, in 

this case ‘Com3’, is the port your Tracer is 
located. Remember this number



To change the Com Port 
number, click on the current 

setting



This will open up a small 
window where you can enter 
in a new com port number



Enter the correct number as identified in 
the ‘Devices and Printer’ menu. In this 

example, that number was 3



Once you are connected, the 
red dot will turn green

A ‘Start’ button will appear as well



Once connected, navigate to ‘Setup’ 
and then ‘Instrument Setup’



A window will open up next

Settings on the left are set 
when you open an existing 

PDZ file

Back Scatter, when selected, provides a safety feature - your 
instrument will shut off automatically if X-rays are not all 

accounted for. However, this can also prevent 
measurements for small objects. You can temporarily turn it 

off for some measurements



In this case, Back Scatter is 
turned off

Selecting PC Trigger will give your 
computer control over the instrument - 
this is the best setting for gathering data

After this, you can click ‘Done’



The next step for setting up your Tracer is navigating 
to ‘Tube’, ‘KTI Tube’, and ‘Read’. This will open up a 

menu that allows you to change energy, current, 
and filter parameters on your Tracer



Here, you have a range of 
energies in keV. These 

determine what elements 
you are able to see

The Anode Current 
determines how many photos 

you send into your sample

The Filter (for Tracer IV 
systems) determines what 
filter is being used in your 

measurement

1 - Yellow Filter (1mil Al, 1 mil Ti)
2 - No Filter

3 - Red Filter (1 mil Al, 1 mil Ti, 1 mil Cu)
4 - Green Filter (1 mil Al, 1 mil TI, 6 mil Cu)

5 - Blue Filter (1 mil Ti)



Select ‘PC Trigger’ to turn on 
the beam in your Tracer



With ‘PC Trigger’ on, you 
can see the voltage (keV) 

and current (μA) update to 
confirm your settings

Here, we have 40 keV and 
14.8 μA selected



You can see your voltage 
and current change after 
making a new selection

Select a new setting by 
clicking one of the buttons



Now, you are ready to begin 
taking measurements

Your chosen settings should 
be visible here
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Step 2
Collecting Data



Place an object on the nose of the 
Tracer and click ‘Start’ to begin a 
measurement. The ‘Start’ button 

will instantly turn to a ‘Stop’ button

A spectra will appear a fraction of a 
second later (you will see a red 
light come on your Tracer first). 



As the Tracer measures, 
you can see a red counter 
in the bottom left of the 
screen increase - this is 

how may seconds you have 
been measuring

As you measure, the 
spectra will become more 
and more smooth as error 

is averaged out

You can click ‘Stop’ to end a 
measurement at any time



After stopping your 
measurement, you the 

counter will turn black and 
keep the total amount of 
time you were measuring 

visible

After clicking ‘Stop’, the ‘Start’ 
button will return

Here, more time results in 
a cleaner measurement



Keep an eye on your count rates. Too many, and your Tracer 
will not analyze the data correctly. For Tracer II/IV S 

systems, make sure the count rate is below 100,000. For 
Tracer II/IV V+ systems, make sure it is below 10,000. 

In this case, we have a Tracer IV SD, so we are fine with a 
count rate of around 13,000.



Click the ‘<>’ button to expand your window to focus on specific elements. You 
can also press the Up and Down buttons on your keyboard. You can also click (or 

on tablets touch) and spread your spectra as well



Click the ‘ID’ menu item to open up 
a window that gives multiple options 

for analyzing spectra



Click ‘Elem’ to open up a periodic table

The periodic table is the way in which 
we navigate the spectra



If we click on ‘Zr’, or Zirconium, a blue 
line will mark where that element lies

K-alpha for Zirconium

K-beta for Zirconium



You can label the k-alpha peak 
by clicking the ‘Add’ button



You can click the ‘Z-’ button to 
move down the spectrum

The element currently selected 
is displayed in the top left. In 

this case, it is Strontium

K-alpha for Strontium

K-beta for Strontium



You can label the k-alpha peak 
by clicking the ‘Add’ button for 

multiple elements



You can click the ‘Home’ button to 
return to see the whole spectrum To take a controlled measurement, 

select ‘Timed’ then ‘Timed 
Assays...’



A window will then open up

You can select the amount of time you 
wan to assay. Typically 2 - 3 minutes is 
used, but sometimes 5-10 minutes can 
be used for important measurements



Always select to save as a ‘PDZ’ file - this is 
the file format for other Bruker software. 

‘TXT’ and ‘CSV’ can be used in Excel and 
other programs - but this is the raw data, it 

may only be useful to advanced users

Make sure Autosave is selected

After you have selected settings, press the 
‘OK’ button



You will next be prompted to save the file. Pick 
a descriptive name, and make sure to keep 
data organized - you will gather a lot of it

Click ‘Save’ when done



Your measurement will begin. You 
will see a countdown from your 

selected time here



When you are finished, the total 
measurement time will be 

displayed in black



If we want to compare two 
measurements, we can go to ‘Setup 

and ‘Spectrum Overlay...’



This will open a new window to 
the right. Click ‘Move A >> B’ to 
move the current spectra to the 

background



After moving A to B, the 
original spectra will turn blue. 



Once again, you can go to ‘Timed Assay’ 
and save a file. Make sure all conditions 
are the same (energy, current, filter, time, 

and atmosphere)



You will see the new spectra (red) 
grow over the old spectra (blue)
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Step 3
Navigating and Analyzing Spectra



The spectra may not match 
exactly, as there are many things 
that can affect the measurement, 

including differences in 
composition and density



To account for differences, you 
can use the ‘Normalize’ button in 

the Spectrum Overlay window. 

In this case, we are going to 
normalize to the Compton Peak - 
in Tracers this peak can be found 
at 18.5 keV. The Compton peak is 
determined by the elastic scatter 

of Rhodium, and it can be a 
proxy for the density of light 

elements (like Carbon, Oxygen, 
and Nitrogen)



When you click the ‘Normalize’ 
button, it will change to ‘NO 

Normalize’

After normalization, the area you 
selected will be ‘matched’, and 
the rest of the spectra adjusted 

accordingly



To begin analyzing your data, 
select an element from the 

periodic table. You can begin 
with a light element, such as 
Silica, and work your way up

Click the ‘Add’ button once you 
have selected an element

Once you have selected and 
labeled the element, it’s peak will 

be identifiable



You can move up the periodic 
table by clicking the ‘Z+’ button



Here, we can see a 
difference between the two 
elements - the presence of 
Potassium in the iPhone 
(blue spectrum) and its 
lower abundance in the 

hotel glass (red spectrum). 
Potassium can make glass 
stronger and more resistant 

to scratches



The hotel glass, in contrast, has 
more Calcium



The next element at first glance 
seems to be Titanium - but the 

peaks do not match



It is always good to check the L 
shell. In this case, the element is 

actually Barium

In case of a mismatch, check the 
‘L’ shell for a heavier element



Both the iPhone glass (in blue) 
and the hotel glass (in red) have 

comparable amounts of iron



They also have comparable 
amounts of copper



Click on the home button to 
return to the entire spectrum



Here, it can be seen that the 
hotel (drinking) glass, in red, has 

Arsenic present. It is not 
uncommon to find unexpected 

elements



One prominent spectral peak 
will never match an element - 

that is the Compton peak located 
at 18.5 keV.



Rhodium will always be in your 
spectrum, as it is the x-ray source 

in the Tracer.



Palladium will be present as well, 
it is the collimator around the 

detector



Tin is present in the iPhone (in 
blue), and absent from the hotel 

glass (in red)



Earlier, the L-shell of Barium was 
visible in the hotel glass (red 

spectrum). It is also visible in the 
Ks-shell. Barium is the beginning 
of the heavy elements for which 
you switch to the L-shell for best 

detection



Barium K-shell
Barium L-shell



To remove the blue background 
spectrum, click ‘Clear B’ in the 

Spectrum Overlay window
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Step 4
Quantifying Data



In this metal, we can see 
clearly defined peaks



These include Chrome, Iron, 
Nickel, and Molybdenum



We can quantify these results 
using ‘Select Coef (SRZ, CFZ, or 
PMZ file)’ in the ‘Setup’ menu



This will open a window to find a calibration 
file. Navigate to your instrument’s serial 

number (in this case, T3S2430)

The calibration files for metals are located in 
the ‘Empirical Cals’ folder



Since Iron is the dominant element in this 
spectra, we will use the FE1.CFZ file



We can click the ‘Conc’ button, now available 
in the menu bar, to obtain our quantified 

results



In the first column, we have the elements 
included in the calibration



The second column includes mathematical parameters 
used to estimate elemental weight percents



The third column includes the weight percents. In this 
case, we have ~23% Crome, 65% Iron, ~4% 

Molybdenum, ~2% Nickel and ~2% Manganese, with 
other smaller concentrations of other elements



We can select the cells in this window and copy them 
into Excel, Word, or any other software program


