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Determining Post Mortem Interval

The first issue investigators are faced with at a crime scene which involves a 
corpse is determining the time of  death. There are numerous scientific methods used in 
the field today which establish the estimated interval of  time elapsed since death, also 
known as the Post Mortem Interval. All though they are not exact, in many cases these 
methods establish strong evidence for a rightful conviction. Conversely, in few cases the 
methods can produce false evidence and can conclude in a wrongful conviction.  
Researching into these error bound methods of  calculating a Post Mortem Interval, I 
hope to establish a cause for the errors as well as derive a solution to calculating the 
exact time since death.



Post Mortem

The methods forensic scientists use 
to calculate Post Mortem Intervals are 
related to the processes the body goes 
through immediately following death. 
These processes consist of:

Algor Mortis: 

-the process of the body cooling to its 
surrounding temperature

Rigor Mortis:

-the process which the body begins to stiffen

Entomology:

-is the study of insects in particular the insects 
associated with the decay of a corps

Now what 
time did I 
grab Bob 

again?



Algor Mortis
The process of Algor Mortis refers to the body temperature
cooling to its surrounding temperature also known as the 
ambient temperature.  Forensics use Newton’s Law of 
Cooling up until the 1950’s when it became evident that 
there are too many variables needed which made it an 
unreliable method creating to much room for error in the 
calculations.  Newton’s Law of Cooling states:

T(t) = the temperature at time (t)              Tenv = ambient temperature

T(0) = temperature at time zero       r = the constant characteristic of the problem

Knowing that the ambient temperature is in most

cases not a constant we can manipulate the 

equation by setting Tenv = (a+bt) making the 

ambient temp a linear representation

MATLAB EXAMPLE

dxdt=(-5/100)*(x-(40+(30/480)*t));

close all

x0=200;

tspan=[0 480];

[t,sol]=ode45(@rhs,tspan,x0);

plot(t,sol,’-*b’);



Rigor Mortis

• The process of  Rigor Mortis lasts about 

72 hours more or less depending on the 

surrounding temperature

• Instantly after death homeostasis 

ceases to keep order for cell reactions 

in the body.

• Muscle cells allow an over abundance of  

calcium ions to penetrate to the interior 

of  the cell binding actin and myasin (the 

two fibers that work together to produce 

muscle contraction).

• When a person dies the body stops 

creating ATP (the energy molecule used 

to pump out the excess calcium ions)

• ATP soon runs out leaving actin and 

myasin completely wrenched together 

causing the body ligaments to be 

completely stiff  until the muscle tissue 

started to decay

• During the middle of the semester I came up with the 
“ignorant” hypothesis that if we are physically able to 
calculated the amount of ATP in a persons body at any 
given moment, we would be able to cross reference the 
amount in the deceased with the average amount in a 
living human and then calculate that decay with respect 
to time which would achieve a precise Post Mortem 
Interval.

• Given this statement at the time, I was currently taking 
my first Biology course and soon came to realize the 
extent of my hypothesis. Learning about the electron 
transport chain and animal cells, I achieved a better  
understanding of the  structure of reactions that take 
place during the process of Rigor Mortis.

• An average human has a 100 trillion cell count

• Each cell can at one moment have 1 billion ATP 
molecules which is constantly being rapidly recycled 

Mid Semester Hypothesis



Algor Mortis and Rigor Mortis Relationship

Body

There are four physical levels to body 
temperature to stiffness ratio

1) Warm Not Stiff

2) Warm Stiff

3) Cold Stiff

4) Cold Not Stiff

Death Time

This would be the approximate time 
interval since death

Dead < 3hours

3hours ≤ Dead < 8hours

8hours ≤ Dead < 36hours

Dead ≥ 36

This physical analysis of a human corpse of the relationship between Algor and Rigor Mortis is only 
valid through the first 36 hours post mortem. After this time span forensics look towards a different approach
In calculating the time of death. 



Entomology

Entomology can be used to calculate the 
Post Mortem Interval. When there is 
evidence of insect inhabitance at the 
surrounding areas of the corpse, forensic 
scientists are able to use stages of 
development of curtain insects to calculate 
the time when the first insects initially 
appeared at the sight.  In particular an in 
depth area of research has been made 
pertaining to the Blow Fly which is a 
common insect to be present at the sight of 
corpse. 



Blow 

Fly

Blow Fly 
Developmental  Stages

1st

2nd

3rd Pupa

Adult

(Under ideal conditions of about 20-30 degrees Celsius) 

Egg: 
- Laid on open wounds and/or moist areas on corpse
- 150-200 are laid at one time
- Take from one half to one full day to get to first larval stage

Three Larval Stages:
-Each stage is distinguished by the size of the mouth hole
-All three stages take about 5-10 days before entering the pupa 
stage

Pupa Stage:
-In the pupa stage of development, the pupa strays away from 
the corpse and borrows near by in either soil or cloth to 
continue its final development into a adult fly
-The time span of this stage can takes about 9 days

Adult:
-As an adult the blow fly can lay up to 2,000 eggs in it entire life 
span of about 3 weeks

Eggs

The Blow Fly’s developmental cycle from the moment the egg is 

laid  to the point of becoming an actual full adult fly can take anywhere 
between 20 to 60 days, largely dependent on temperature.  The 
relation between developmental time with respect to temperature can 
be pictured as an exponential function (which is still in progress). The 
higher the temperature the shorter the time till full development takes 
place.



Temperature

• I believe that temperature is the major variable associated 
with each of these scientific methods which causes the 
“degree” of error in the calculations of a corpse’s Post 
Mortem Interval.  

• Ambient temperatures is always factor in more than one way 
and the fact that its never constant makes calculating past 
temperatures difficult

• Using mathematical programming we can see graphically the 
relationship between these different methods which 
respectively is temperature .

• With more research and information I have to collect as well 
as mathematical programming accessibility I hope to 
continue acquiring more in depth analysis of the problem 
these methods are facing with temperature.
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