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Introduction 

Currently, forensic practice requires a significant update of the methods for TDE, 
since the existing methods depend on many environmental factors and the circum-
stances of death. The existing lack of modern, objective methods for determining the 
TDE prompts the search and development of new methods for studying the main BT 
of a person after death [1–19]. 

Non-invasive optical methods for diagnosing BT structure using a complex of 
photometric, polarization, spectral and correlation techniques are promising in this 
direction. The indicated methods of studying the phenomenon of light scattering 
by BT by their macro inhomogeneities make it possible to search for interrelation-
ships between the dynamics data after mortal changes in the studied body tissues of 
certain organs with a set of objective photometric, polarization, spectral and corre-
lation parameters of their optical images. On this basis, the possibilities open up for 
an objective and more accurate determination of the time interval that has passed 
since the death of a person. This approach is implemented in the spectral photopo-
larimetric method of laser optics, based on the use of polarization of laser beams of 
various wavelengths and modeling by matrix operators of the properties of tissues 
or hematomas of human organs of any type [20–34]. From a forensic medical point 
of view, it is advisable to carry out a complex spectral photopolarimetric laser study 
of images of the main types of BT of a human corpse in time dynamics, which is 
promising for the determination of TDE. 

So, the relevance of this monograph is due to the need to develop new approaches 
to the determination of TDE, the search and development of a complex of new 
methods for objective spectral phase laser diagnostics and monitoring of changes 
in the parameters of the main types of human BT for the development of objective 
criteria for the forensic medical definition of TDE.
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viii Introduction

Purpose of the Study 

The aim was to develop a set of new forensic methods and objective criteria for 
establishing the antiquity of the onset of death and the time of hematoma formation 
by means of a phase study of the temporal dynamics after death changes in laser 
images of histological sections of BT and hematomas of human organs. 

To achieve this goal, the following tasks should be addressed: 

1. Development of the basic principles of phase measurement of microscopic 
images of the main types of BT of human corpse organs to determine the time 
of death. 

2. Investigation of the possibilities of complex laser spectral-selective phase 
measurement of images of histological sections of the main types of biolog-
ical tissues of a human corpse in various spectral regions for establishing the 
TDE. 

3. Development and justification of a set of statistical criteria for the objective 
determination of TDE. 

Object of study: changes in the phase properties of laser spectral images of the 
main types of human BT in the post-mortem period. 

Subject of study: spectral phase measurement of images of the main types of 
human BT after death; temporal dynamics after mortal changes in BT of human 
organs and changes in the phase and statistical parameters of their spectral laser 
images. 

Research methods: microscopy (image of histological sections of BT in polar-
ized laser light at different wavelengths); polarimetry (measurement of coordinate 
distributions of azimuths and polarization ellipticity, parameters of the Stokes vector 
of BT images and elements of their Mueller matrix); phase measurement (measure-
ment of coordinate distributions of phase shifts of spectral laser images of BT of 
human organs); statistical processing of research results.


