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Abstract 

A crucial part of any chemical analysis is the degree of representativeness of the measurand(s) in the 

test portion for the same measurands in the object, originally collected for investigation. Such an 

object usually may have either to be homogenized and sub-sampled, or digested/dissolved.  Any of 

these steps introduce sampling errors, risk of contamination or loss of the measurand(s). Neutron 

(and photon) activation analysis and prompt gamma analysis have the capabilities of analyzing large 

objects or samples without the need of any pre-treatment, i.e., intact ‘as received’, with masses 

varying from tens of grams to tens of kilograms, and with any type of (irregular) shape. 

The basic concept of neutron activation analysis and prompt gamma analysis are shortly revisited 

and the scope of application of the large sample analysis with these technique are elaborated on 

with an outlook for use in forensic studies, including the analysis of medicinal products and drugs of 

abuse. 
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1. Introduction 

The interpretation of measurement results requires knowledge of the degree of representativeness 

of the measurand in the test portion for the corresponding measurand in the originally collected 

material.  A sample is denoted to be 'representative' when it can be expected to exhibit the average 

properties of the material, environment or population it was taken from [1]. This is a common and 

recognized issue in both analytical chemistry and forensic science. A good example is any large 

amount of drug of abuse seized by Law Enforcement Agencies [2]. Drugs of abuse can be analyzed to 

measure the percentage of the active ingredient or to obtain the elemental profile with the aim to 

infer about a possible common source of seized samples [3]. 

Whenever the analysis of large samples is possible, it is much easier to get representative sampling 

results e.g., for the analysis of  large batches of drugs of abuse. The trace elements of such samples 

would be very useful to infer about their possible common source. 
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