
Go to Tools and then to 
S2Setup

To begin a new calibration 
for a new instrument, it is 
first necessary to set up that 
instrument. EasyCal 
functions by creating (and 
maintaining) folders for each 
instrument


To use EasyCal, we must 
maintain those folders



Make sure to select 
EasyCal



This will then prompt you to 
select an instrument’s folder



You can manage multiple instruments 
in folders, though in this case we need 

to create a new one



For this example, we will use “Example Tracer”



Open your instrument’s cal folder and 
then click Open



You will now see your 
instrument’s folder in the path

When you are done, click OK



If you go to that folder, you will 
see that EasyCal created two 

folders, S2 and Std SSD


Std SSD is where the standards 
and calibration itself will be 

stored 



Paste your instrument’s 
InstrumentDef.idf file here

Each Tracer, Titan, XMS, and 
CTX has an 
InstrumentDef.idf file. It is 
crucial to make sure it is in 
the calibration folder


It is stored on your 
instrument itself under /
Bruker/InstrumentDef.idf. 
Copy and paste it using BIT 
or a USB



We will also need spectra (PDZ or 
SSD) files to use in the calibration. It is 

a good habit to store them in the 
calibration folder

You can take spectra 
independently, or take them 
using the Run Order process



When you are ready to 
proceed, click Application



The opening screen will 
not be very exciting. To 
get started, we will need 
to set up a new 
Calibration



Click File and then New Application



Give your new calibration a name. 
Don’t worry about normalizations - we 

will handle those later



Your calibration will commence in a 
linear process using the side panel



The red forward > and backwards < 
buttons can be used to navigate 

between pages



Nothing exciting is here yet. As you 
add more calibration to your 
instrument, you will see more 

calibrations listed here

Click on the red forward > button and 
move to the next step



Click on the red forward > button and 
move to the next step

Add the elements you would like to use in 
the calibration. They will be used in the 
order you select in the periodic table



Click on the red forward > button and 
move to the next step

The next tab you see will be Compounds. 
This is for people working in industry who 

want to see molecules, not elements. 
Unless you are planning to estimate 

compounds, you don’t need to worry 
about this tab



In Standards, we will begin to add the 
known concentrations for each element 

we want to calibrate for



Type in the name of the standard (must 
match the PDZ/SSD file exactly) and hit 

enterYou will see it show up in the table to the 
left, alongside each element. Each value is 

set to T, for trace, as a placeholder



Add the name of the next standard and hit 
enter. You will see it as well in the table to 

the left



Keep doing this for all standards you want 
to use to inform your calibration models

If you need to remove a standard, you can 
select it in the table and click the X button



All my standard data is kept in a 
spreadsheet, so I will select the column of 

values and copy them over



I can paste them (crtl+v) in that 
element’s column here EasyCal will only accept 

values in weight %. If 
your date is in ppm, you 
will need to convert it over


percent, or per cent, 
implies parts-per-100. 
ppm means parts-
per-1000,000. To convert 
from ppm to percent, just 
divide by 10,000. That 
takes you from 6 0s to 4



I then follow this up by doing it for 
the rest of them

Click on the red forward > button and 
move to the next step



Click on the red forward > button and 
move to the next step

EasyCal will prompt you before 
moving on, click Yes



Click on the red forward > button and 
move to the next step

Nothing exciting here, 
click >



Run Order is the process Bruker uses internally to run calibration standards. You may use 
this to create an automatic data collector for your instrument


Regardless of whether you do or not, you do need to create a Run Order to tell EasyCal 
what to expect from your standards, and to define how your calibration will be applied

Click Run Order Wizard



The first time you do a Run Order Wizard, 
it will look for Illuminations.dat - this is a 
file that stores your preferred voltage/

current/filter/atmosphere selections. It will 
create one the first time you use the 

software. Click OK



In the Run Order Wizard, make sure you 
have your calibration selected to the left

Add your illumination settings. 


In this particular al, my standards were measured using 50 kV, 35 μA, 260 
seconds, with the 8mm collimator, and a 100μm Cu/25 μm Ti/300 μm Al filter



Give a name to your illumination, then click 
Save Ilum and finally Create Run Order



When you are done, you will see both a 
RunOrders folder and an Illuminations.dat file, 

these are crucial in creating the calibration

Click on the red forward > button and 
move to the next step



On PDZ to SSD, we convert any PDZ files to 
SSD files. This process also automatically sorts 

your data to be useable by the app

Click on PDZ to SSD



This opens a window to convert and 
organize files to be used by EasyCal



Start by clicking Browse to find your spectra

Navigate to the folder that has these files - I 
make a point to keep all files relevant to the 

calibration in the calibration folder itself



You will see that folder’s path in the window. 
The number of PDZ files in that directory will 

be in the lower left

You don’t have to use folders - the 
Source PDZ Files Directory can also 
open up compressed .7z folders 
produced automatically by the 
instrument. 



Next, click the down arrow and choose the folder for 
your calibration. There is only one now, but each new 

calibration will add one to this list



When you have selected both a source and destination 
folder, you can then click Convert PDZ to SSD



Click on the red forward > button and 
move to the next step

Nothing exciting here, 
click >



In Manage Standards, we can see our standards. If 
we have both the quantitative values and the 

spectra matched, it will say Exist

But a problem - all of these have red check marks. 
This is because the standards are in ppm units, so 

EasyCal doesn’t think you have enough to work with



To fix this, go back to Standards. There, you will see a 
red Limits mark which shows that EasyCal is 

expecting values ranging from 1% to 105%. The low 
effective concentration of ppm data means that the 

sum of all elements is below 1% in all cases



By changing the lower limit to 0.001% (or 100 ppm), 
we meet the limit for all standards, which are now 

colored in yellow



Returning to Manage Standards, we see that all our 
standards are back in commission

Click on the red forward > button and 
move to the next step



We are now ready to begin creating the calibration. There are a number of 
options you can consider


• Internal Standard (normalization): You can normalize by time or 
Compton (18.4 - 19.4 keV)


• Line Overlap: You can subtract an element which has a fluorescence 
line overlap with another. 


• Alphas (slope corrections): You can use an element as a predictor in 
the event it influences the element’s fluorescence


• Offset: This ground the calibration, and in most other calibration 
software is the default setting


• Quadratic: This uses a second-order polynomial, rather than linear, 
regression



The Calibration Toolbox has the access points for all 
options. It is also how you navigate through your 

elements. The red forward > and backwards < buttons 
can be used to navigate between elements. You can 
set priorities for which fluorescence line you use (the 

numbers to the right



The principle window you will need to keep an eye on 
is the Graph Display, which shows the validation curve 

of your calibration



The Standards box shows each standard and its 
performance in the cal. At the bottom, you can see the 

R2 (squared correlation coefficient)



To begin, add the Offset correction. I recommend doing 
this for all elements, but evaluate its effect, there may be 

some cases that this correction is not desirable



 b

When working with higher voltage ranges (30 - 50 kV) it 
may make sense to change to Compton normalization, 

click on the Internal Standard button to reveal the window

Our cal currently defaults to no normalization (which 
effectively means a time-based normalization)



 b

•  b

By changing this to Compton (ROI), we improve the cal. 
Note: You will need to change this for every single element. 

In EasyCal, having different elements with different 
normalizations will lead to odd behavior on the unit itself

Click on the red forward > button and move to the next element



The next element will not automatically remember your 
normalization decisions - you must add them each time



Remember to select it. In this case, it leads to a big 
improvement in the calibration



The calibration improves even more when we add the offset 
correction - remember to do this as well

Click on the red forward > button and move to the next element



Remember to select it. In this case, it leads to a big 
improvement in the calibration

For this element, the Compton normalization and offset 
corrections are not enough to make a good model



In this case, Yttrium overlaps with one of the fluorescence lines 
for Rubidium. So, we can add it as an Line Overlap correction

In the Line Overlap window, right-click and select Insert New



This opens up a window where you can choose an 
overlapping line. You can type whatever you want here, but the 

app will predict the probability of an overlap for you

You can adjust the Min concentration and Distance (eV) of the 
potential overlapping lines to search for here



Here, I can choose the Rubidium 
fluorescence line that is the most likely 

one to be interfering with Yttrium



The correction is now listed in the Line Overlap window

This element’s calibration requires more work - this is an 
instance where slope corrections would be helpful. Click 

on the Alphas button



In the Alphas Window, we can click on an element (in 
this case Zirconium) and then click Computed. This will 

add Zr as a coefficient

The calibration for this element improves with the slope correction

If you want to change it back to its pre-corrected state, click Fixed 
and type in 0, then hit Enter on your keyboard



There are a couple data points that fall well off this curve. While 
Yttrium is easy to measure with XRF, it is harder to analyze with 

other methods. To remove these values, you can double-click them 
on the Graph Display Window

If you want to see more information about any point in the Graph 
Display Window, just hover your mouse over the point, and a 

window will pop up with information. Helpfully, the window also 
lists potential influences on that element



When the points are removed, they will be transparent, indicating 
that they are no longer used for the calibration

Click on the red forward > button and move to the next element



Zirconium has a overlap with Strontium - this requires a 
Line Overlap correction



With the Line Overlap Window open, right click and 
select Insert New. Then choose the Strontium line which 

needs to be corrected for



With the Line Overlap Window open, right click and 
select Insert New. Then choose the Strontium line which 

needs to be corrected for



This helps, but the calibration line still needs attention. 
Unfortunately, a Slope Correction doesn’t help

This element’s calibration requires more work - this is an 
instance where slope corrections would be helpful. Click 

on the Alphas button



To undo a Slope Correction, click Fixed, type 0, then hit 
Enter on your keyboard 



What does work for this calibration is a Quadratic model



NOTE: The only reason the Quadratic correction works is be 
cause one point is higher than the others. I strongly advise 

you do not use Quadratic fixes in general, and for this 
model in particular. The calibration will always better if you 

remove the point in question


However, this will also mean that the calibration range is 
lower - the only reason to not do this is if you expect values 
in that range. Just be aware that there could be errors in the 

application of the calibration model in this instance



Instead of a Quadratic correction, you can also double 
click in the Graph Display Window to remove the point 

furthest from the others. This makes a better model

Click on the red forward > button and move to the next element



By now, we’ve got the hang of it. Niobium only requires 
a correction to Zirconium (the highest peak in the 

spectrum generally for obsidian samples

Click on the red forward > button and move to the next element



Thorium is more difficult, but a Line Overlap and Slope 
Correction to the nearby Rubidium fluorescence line 

produce a good calibration curve



When you are done creating calibration curves, click on 
the [YOUR CAL NAME].devm tab, which is always to the 

far left

Click on the red forward > button and 
move to the next step



When prompted, say yes to safe a .devm, or draft 
calibration file. This will be saved to Your Cal/Std SSD/

Libraries/Calibrations on your computer



It will prompt you for a save location. Don’t change the 
name or file path, just click Save



Click on the red forward > button and 
move to the next step

Nothing exciting here, 
click >



It is now time to save the final version of your calibration. 
This will both create the .evm file that you can use to 
modify the calibration in the future. It will also create 

the .appinstall file that you can upload to your Tracer or 
Titan to automatically calibrate data you collect



Warnings for the calibration will be presented here. Don’t 
worry about “compatible drift correction data”, as it is 

irrelevant to the Tracer and Titan. Don’t worry about any 
errors for Rh.KA1 - it is included automatically


What to watch for are negative slopes - these are 
calibration curves that are not functioning properly. 

Fortunately, we don’t have any here



Go to File and click Save



This will list the save location 
of the .appinstall file - record 
this, as you can use that file 
to install the calibration on 
your instrument. Click OK 

when you are ready - and you 
are done!



There are two methods to install the calibration’s .appinstall file on 
your instrument


1. Go to Bruker Instrument Tools (BIT), go to Tools, select Bruker 
Installer. Then Upload the .applinstall file, then click Install. You 
will be prompted to reboot your instrument


2. Put the .appinstall on a USB drive, then plug it into your 
instrument. On the Instrument, go to Utilities, then File Explorer. 
Navigate to your USB and select the .appinstall file. Click the 
Copy button at the top of the screen. Then click the Up One 
Folder Level button. Navigate to the Bruker folder then to 
package folder. Click the Paste button, then reboot the 
instrument



You can always access a calibration you created. 
To do so, go to File and Open Application



Choose the calibration you want to open and click OK



When you are done making changes, you can return to 
Application. You will notice that the Create button has 
changed to Edit - the function is the same. Click Edit 

to save the updated calibration



This will list the save location 
of the .appinstall file - record 
this, as you can use that file 
to install the calibration on 
your instrument. Click OK 

when you are ready - and you 
are done!


