
This presentation takes you through Region of Interest 
(ROI) Analysis.  

There are many reasons to pursue this time of manual 
selection of spectrum, it can include reducing variation 
and selecting peaks that have less interference of others. 
Be deliberate about what ranges you choose, and don’t be 
afraid to try different modifications to improve your data 

ROI Analysis
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When you first open 
up Artax, you will have 

a blank grid

To begin, go to 
‘Project’ and then 

‘New Project’
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A File Explorer pane 
will open to the left

You will see three tabs, 
Spectrum, Project, and Scan. 
You want to go to Spectrum
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Select ‘Add Node’, 
this will create a sub-

folder in the pane

Right click on ‘Objects’
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A pop-up window 
will prompt you to 

enter a name

You can add a 
second name here 
to identify the data

Always make sure the 
first word is Points 

followed by a Space
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Note that there is now a 

expand/contract sign 
beside the ‘Objects’ Folder

Clicking on the plus 
sign will reveal the 

sub-folder you created
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Go to ‘File’ and then 
‘Open Spectrum’
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Select ‘TRACER spectra 
(“.pdz”)’ or .txt to find 

your data 

A File Explorer 
window will open

Hold down the ‘Shift’ key 
on the keyboard to start 

selecting multiple spectra to 
analyze with Artax
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Once you do this, 
you will see all of 

your spectra at once
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Select ‘Add Spectra’

Right click on the 
data folder you 
created earlier
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All of your spectra will be imported 
into the sub folder. While you can see 
only 100 spectra at a time in the grid, 

folders in this pane can hold 
thousands of spectra
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Now, we are ready to 
analyze the spectra. 
Click on the Periodic 

Table Button, it will look 
like a series of lines
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You can carefully 
zoom in to a portion of 
the spectrum this way

You can zoom in by 
pressing the Control (CRTL) 

key and dragging your 
mouse across the spectrum
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For this kind of analysis, we are going to 
leave every spectrum on the screen - we 
can analyze them all at the same time
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If you just drag the mouse left 
and right below the X-axis, you 
can move along the spectrum
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The black vertical 
line is your cursor

The Periodic Table 
will appear
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If you click on a 
spectral peak, the 

black line will 
move there

The black line then 
indicates the elements 

with known 
fluorescence in that 
area of the spectrum
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Click on ‘Sulfur’

And the Sulfur peak 
will be labeled
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You can then 
move on to the 

next peak



ROI Analysis

Looks like Phosphorous 
is the most likely 

candidate, it is a K-line 
and an alpha peak
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Continue to do this for 
all elements nearby to 
help orient yourself in 

the spectrum
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ROI

Press ‘Shift’ and Left-
Click at the same time, 
you will see your cursor 

have an ‘ROI’ label



ROI Analysis

Drag the mouse (while 
pressing ‘Shift’) and you 
will see an area of the 

spectrum be highlighted
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When you are done let 
go and a table will 

appear below, this shows 
the data for this region
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This is the starting energy 
along the x-axis of the 

spectrum for the area you 
selected
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This is the ending energy 
for that region
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‘Gross’ Photon counts 
are all photons within the 

area you selected
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‘Net’ Photons are what is 
left after Artax subtracts 
‘Background’ Photons 
from the Gross area 

under the peak
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‘Background’ Photons 
refer to what photons are 
below the background of 

the spectrum
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‘Spectrum’ refers to which 
data file the adjacent 

numbers originate from. You 
can have up to 100 analyzed 

at a time like this
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Right Click on the table 
to ‘Copy ROI’
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You can then paste 
this data in the 

application of your 
choice
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Once this is done, go 
to ‘Spectrum’ in the 
Menu Bar and select 

‘Delete All ROI’
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We can now analyze the next area, 
in this case our Compton peak (from 

a Rhodium tube) as a control
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Use the same procedure as 
before, ‘Shift’, Left Click, and 

Drag
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Right Click on the table 
to ‘Copy ROI’
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And then paste it in 
the same spreadsheet
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I can now normalize 
my Sulfur data to the 

Compton Peak
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Hit the ‘=‘ key on the 
keyboard to create a 

formula
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Then select the Sulfur 
Gross Photons
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And divide them by 
Rhodium
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This gives you your 
normalized photons
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Copy and paste this 
into your spreadsheet



Now you can 
compare this data to 
known values as a 

quality test
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A scatterplot can be 
made to compare the 

normalized photons to 
known values
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Here, these data have 
a correlation with an r2 

of ~0.60, good, but 
perhaps we can do 

better
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For comparison, a 
different area of 
Compton was 

selected, using more of 
that peak

ROI Analysis



This can be seen as the 
Sulfur:Compton ratio is lower
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This time, these data 
have a correlation with 

an r2 of ~0.73
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Be very deliberate on how you select your 
ROI, and don’t be afraid to experiment - the 

energy range you choose can eliminate 
interferences that would add variation
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Here, these data have 
a correlation with an r2 

of ~0.60, good, but 
perhaps we can do 

better
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