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Introduction

The purpose of this project was to investigate the application of mathematics in forensic science with the specific focus of developing a robust model for the prediction of time of death.  The initial phase of the project involved establishing the sensitivity of Newton’s Law of Cooling to various environmental factors.  The second phase of the project focused on developing a more robust mathematical model, which could be applied to an organic system.  This work was guided by the existing forensic science literature as well as standard mathematical modeling techniques.  The last part of this project will deal with developing hands on activities that would be appropriate for use in high school mathematics or science classes.

Process

The process was long but very rewarding.  Through out the first month, a review of the existing literature was conducted.  I was just trying to explore the topic of time of death and see what had already been published on this topic.  Not only did I want to establish an understanding of the existing work, but also I wanted to use the existing literature to provide a data set for my investigation.  Simultaneously I used MAPLE to investigate the sensitivity of the existing model to various environmental factors.  From my preliminary investigation of the literature, I was able to establish realistic parameters for this initial investigation.  My initial hypothesis was that the outside temperature, the original body temperature, the time between temperature measurements and maybe other factors, would be important in the behavior of the initial model.  This initial investigation was productive and helped refine my literature search.   

It was then time to hit the library once again.  This time I was specifically looking for others that had done work with modifying Newton’s Law of Cooling specifically to go with estimating the time of death.  This research turned out to be more helpful but much more time consuming to read.  The models, all using different symbol systems, were difficult to interpret.  At this point I am confident that I understand the existing models and could replicate the previous studies.  I also have an experimental data set to utilize as a I refine my model.

Conclusion

The time spent this summer was important as it allowed me to become familiar with a body of research, which will be the foundation of my work.  I was also able to enhance my skills using MAPLE, which will be important throughout the remainder of this project.  During the next semester I will complete my model and compare it to the existing research.  The modification will make Newton’s Law of Cooling even more specific for problems dealing with time of death under a variety of environmental conditions.  With the research finishing up in the next month or two, I will begin to write a formal paper that will be submitted later on for judging at the KME Conference in the spring.  After the formal paper is written, I plan on focusing on the presentation part of the project and putting together a curriculum piece that could be used in high schools.  Finishing touches will be done on the project throughout the spring semester.   

During the spring semester I will have a few opportunities to share what I have learned throughout this summer.  I plan on presenting at a math club meeting to get practice of how I will present it at the National KME Conference (KME is the national mathematical honor society) in Springfield, Missouri, in April.  At the National KME Conference I will do a fifteen-minute presentation and submit my paper for judging.  The top three to four at the conference will get their papers published in The Pentagon, the journal that KME publishes.  I also plan on presenting my information at Washburn University’s Apeiron.  I am excited to finish the project and be able to share what I have learned with others in the upcoming months.
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