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K458
Element Z Mass Frac Norm Mass Atom Frac
Oxygen 8 0.3193 0.3193 0.629624
Silicon 14 0.2308 0.2308 0.259263
Zinc 30 0.0307 0.0307 0.0148077
Barium 56 0.4192 0.4192 0.0963056
-- 14.504 1 1.0 1.0

A simple quantification not requiring references.
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Select one or more spectrum in 
the Spectrum List and then start 

the “Quantification Alien”
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The information on this page is 
extracted from the spectrum 

and should be correct.  Verify it 
and move on.
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Select spectra to act as standards 
for each element in the 

unknown.  You may select more 
than one spectrum file at a time.
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If it is ambiguous, 
you may be asked to 
specify the element  

or elements for 
which each spectrum 

is a standard.

In this case, the spectrum file 
contains composition 

information so the program 
knows the spectrum is MgO and 
thus only Mg and O are options.
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This panel summarizes the 
assignment of standards. 

Check that the probe 
current, live time and 

composition are correct.  
When the composition is 

not recorded in the 
spectrum file, the program 

will make a guess.

The Duane-Hunt 
should be close to 
the nominal beam 

energy.
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Sometimes one or more 
element may be estimated 

based on assumed 
chemistry.  You can select 

assumptions here.

This time we will select 
“No extra element.” In 

other words, all the 
elements in the unknown 

are accounted for by 
standards.  You must 

account for every 
element in the unknown!
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DTSA-II checks the 
standards to ensure 

that no characteristic 
lines are obstructed. In 

this case, none are.

The standards can act as 
references so none of 

the “Regions-of-Interest” 
are listed as missing a 
reference spectrum.

Some of the less 
intense line sets are 
listed as Poor (<100 
S/N) or Ok signal-to-

noise but at least 
one line per element 

is listed as good.



Nicholas W. M. Ritchie, NIST

What does “unobstructed” mean?

The Ba L and F K lines are 
separated so that they 

don’t overlap.

The Mg K and O K 
are sufficiently 
separated, too.

BaF2

MgO
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An example of “obstructed”
K412 could be 

suitable as a standard 
for Mg, Al and/or Si 
but Al is too close to 

Mg and Si.  A 
reference is required 

for Al, Mg and Si.

On the other hand, 
K411 could be used as 
a standard for Mg and 

Si without any 
references because 

Mg and Si are 
sufficiently separated.

K412

K411

Let the software tell you whether references are needed.
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When more than one “Line 
Family” is available for an 
element you can specify 
which one to use in the 
quantification.  Usually, 
unless you really know 

better, it is better to all the 
software to “Auto” select.
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Make sure that the “Live Time”, 
“Probe (nA)”  are correct.  

By default, the spectra 
selecteding “Spectrum List” are 

displayed here.
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You may get a warning about the “Duane-
Hunt limit.”  The Duant-Hunt limit is an 

estimate of the actual energy with which the 
electron beam strikes the sample.  It may be 
less than nominal if the sample is charging

You probably will want to select 
“Yes.”  However, if the results are 

poor, reconsider the warning.
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This is your first change to evaluate 
the results.  This particular 

quantification is good but not great.  
My first clue is the analytical total 
which is slightly larger than I’d like 

(1.00 ± 0.01 ideally).

The uncertainty in the O 
is large which may 

explain the poor sum.
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After closing the “Quantification Alien,” the first 
thing I check is the residual.  Did we account for all 
the elements?  Does the shape of the continuum 

under the peaks look reasonable?

Really clean residuals.

Less clean but still ok.  Low energy 
lines typically have less clean 

residuals due to challenges fitting 
and chemical shifts.
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Then I examine the report.  The numbers 
in the boxes with the grey background are 

the suggested values to report.  

I happen to have a good idea 
what the correct answer is.  Most 
of the error is in the O  (expected) 

and the Ba (less expected.)

The matrix 
correction

Alternative 
representations 
of the results.

An itemized 
uncertainty budget.
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Let’s try again but this time we 
won’t provide a standard for 

oxygen.  Instead we will account 
for it by assumption.

O missing!
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This time we will chose “Oxygen 
by stoichiometry” and these 
assumed valences (which are 

the default.)
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Now the analytical total is 
within my desired tolerance.  

The uncertainty in O is 
5 times better.

Overall better.  Si is less accurate but 
O, Ba and Zn are all better.  Not 

brilliant but ok.
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A tip for exporting the results

The “tabulate” function 
can be used to produce 
a tabulation of one or 
more quant results. The “selected()” function 

returns a list of the spectra 
currently being displayed.

The alignment may 
not look good here, 

but it pastes well 
into a spreadsheet.


