RAW K-RATIO

A k-ratio is the ratio of unknown intensity relative to a reference intensity. Several varieties of these are defined. The raw k-ratio is defined as the ratio of the unknown counts to the standard counts for a element. The intensities are usually corrected for beam drift, dead time, background and standard drift. See also unknown k-ratio, k-factor and ZAF. The expression is :
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where :
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is the unknown intensity for element A at 
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is the standard intensity for element A at 

If the standard were a pure element, then the K(raw) would be a fraction less than or equal to 1, and very roughly equivalent to the elemental fraction in the unknown. This approximation has become known as "Castaing's first approximation", after the founder of EPMA.

K-FACTOR

Initial probe work by Castaing was metallurgical and the standards were pure elements, and so the K-ratio was defined relative to a pure element standards. In the situations where the standard is not the pure element, a means to use the normal form K-ratio is to normalize the standard, using the standard k-factor. This is the concentration of the element in the standard (as a fraction) divided by the ZAF correction of the element in the standard. See also raw k-ratio, unknown k-ratio and ZAF. The expression is :
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where :
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is the concentration of element A in the standard
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is the ZAF correction for element A in the standard

UNKNOWN K-RATIO

The unknown k-ratio is defined as the product of the raw k-ratio and the standard k-factor. It is always a fraction, since the pure element is 1.0. See also raw k-ratio, k-factor and ZAF. The expression is :
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where :
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is the unknown intensity for element A at 
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is the standard intensity for element A at 
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is the concentration of the element in the standard
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is the ZAF correction for the element in the standard

ZAF

A method for the matrix correction of emitted (as opposed to generated) x-rays  from a samples. The method calculates the effects of atomic number (Z), absorption (A) and characteristic (and sometimes continuum) fluorescence (F) separately, hence the name ZAF. To put all of this in perspective, here is the complete ZAF correction expression for x-ray intensities solved for the concentration of an unknown concentration :
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where : [image: image13.wmf]C

ZAF

I

I

A

s

s

A

u

A

A

s

A

A

[

]

(

)

(

)

l

l

l


is the unknown k-ratio and
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is the ZAF correction factor of the unknown


[image: image15.wmf]I

A

u

A

(

)

l


is the unknown intensity for element A at 
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is the standard intensity for element A at 
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is the concentration of the element in the standard
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is the ZAF correction for the element in the standard

Because the ZAF correction factor for the unknown is exactly that : unknown, the calculation requires a iterative solution. See also Phi-Rho-Z.

