Fourier Transform Infrared Spectroscopy and

Forensic Footwear and Tire Track Evidence

Week 6: Forensics and Criminal Behavior
YOU WILL GET FINGERPAINT ON YOUR SHOES, FEET, AND POSSIBLY YOUR CLOTHES DURING THIS LAB. (Finger-paint is water-soluble and does wash out.) BE SURE TO DRESS APPROPRIATELY.

Footwear impressions are routinely used to prove that a suspect was present at a crime scene. This type of evidence is very valuable and frequently used in homicides, assaults, robberies, rapes, burglaries, and similar crimes where the proof of an individual’s presence is incriminating.   Footwear evidence can:

· Help identify or eliminate a suspect

· Determine the brand of a shoe by comparison with a database

· Determine shoe size

· Help determine gait characteristics

· Determine the number of perpetrators

· Positively identify a shoe by its unique characteristics

· Prove an individual’s presence at a crime scene

· Aid in reconstructing a crime scene

· Show the number of perpetrators involved

· Help prove involvement in a crime

· Reveal the time frame when the impression was made

· Reveal a sequence of events

· Prove or disprove an alibi

A questioned footwear examination establishes class characteristics, determines wear areas and patterns, and reveals individualizing or accidental characteristics.  

Class characteristics are intentional or unavoidable characteristics that repeat during manufacture and appear on all shoes.  The characteristics are size, shape, pattern design and manufacturing characteristics.  

Wear patterns are the result of random removal of material from the outer sole and heel as shoes are worn.  Wear patterns serve as supplemental identifying features.  Most people usually wear their shoes out in the same manner.  As a result, wear patterns can help associate questioned footwear prints to known pieces of footwear.

Accidental or identifying characteristics are cuts, tears, gouges, adherence of foreign bodies (gum, pebbles, glass fragments, etc.), and wear marks that randomly appear when a shoe is worn.  These characteristics can often individualize a known shoe to a questioned print.

Tire impressions reflect the tread design and dimensional features of the individual tires on a vehicle.  If properly collected the tire tread impression is extremely valuable in proving a suspect vehicle was present at a crime scene. Tire track evidence can:

· Positively match a suspect vehicle

· Determine the wheelbase or turning diameter of a vehicle

· Provide information to identify the type or size of vehicle in question

· Help identify or eliminate a suspect vehicle

· Prove secondary transfer information usable in crime reconstruction

Lab Logistics

This lab has four parts that you will do according to the schedule below.  1) You will make footwear prints and identifying an unknown footwear print as well as analyzing bike tire tracks to identify an unknown tire track.  2) You will collect data of speed, height, stride distance and print size for a selection of footprints.  3) You will be using side illumination techniques to photograph shoe or tire imprints, and will prepare casts of these imprints.  4) Lastly, you will use Fourier Transform Infrared Spectroscopy to identify an unknown pill or powder.

See the Schedule attached to the end of this lab.

Experimental Procedure:

Reminder…Your methods section of your notebook needs to include all of the procedures that you did to complete each part.  Be sure to document exactly what you did.

PART ONE:

 a) Creating Shoe Prints and Matching an Unknown Print


Using finger-paint, make a print of your shoe on a piece of paper, as directed by the instructor.  Write you name underneath your shoe print.  DO NOT CLEAN YOUR SHOE.  Make another shoe print on another piece of paper and write your name underneath your shoe print.  We will choose a few of these to be unknowns for the class.

Once the unknown shoeprints is posted, use your forensic investigation skills to identify the unknown print.  The known shoe prints will be available in the lab for analysis.

b) Bicycle tire track analysis.  Your group will be assigned an unknown bicycle tire track to analyze.  Using paint, make tire tracks for each of the 5 bicycle tires.  Through comparison of your known tire tracks to the unknowns, identify the tire that made the unknown impression.

PART TWO: Photography and Casting of a 3-D Shoe Print or Tire Tread Impression
As a group of students, meet your instructor in the lab and follow her outside.  Be sure to bring light sources, rulers, digital cameras, casting material, and your lab notebooks with you.  The instructor will give you directions to take your photographs and prepare a cast of either a three-dimensional shoe print or tire tread impression.

PART THREE: Footprint Evaluation and Analysis
With your group members, meet your instructor in the basement hallway of Lab 1.  The first group will need to bring long reams of paper, finger-paints, tape measures, rulers, stopwatches and your lab notebooks with you. 

Divide into two teams of three to four people. Each team should complete the following.

1. Place a long sheet of paper (ten feet) on the floor of the basement.

2. Assign numbers to your team members (team member #1, team member # 2, etc).

3. Use a tape measure to establish height of each team member.

4. Measure right and left foot length for each team member.

5. Remove the shoes and socks of team member # 1 and coat his/her feet with finger-paint.

6. Team member # 1 should walk from one end of the paper to the other.  Use a stopwatch to time his/her progression.

7. Measure the distance between each print (right to right and left to left).

8. Measure the length of each print. Be sure to keep track of rights and lefts.

9. Team member # 1 should repaint his/her feet and now jog down a new sheet a paper. Measure time, the distance between each print, and the length of each print. BE CAREFUL---THE PAINT IS SLIPPERY!!!!!!!!!!!!!!!!

10. Team member #1 should repaint his/her feet and now run down a new sheet of paper.  Measure time, the distance between each print, and the length of each print.  CAREFUL---THE PAINT IS SLIPPERY!!!!!!!!!!!!!!!!

11. Repeat the three trials (walk, jog, run) for each remaining team member for whom walking/running with slippery feet is physically feasible.

Analysis 
1. Prepare a spreadsheet on Excel with the following columns: Team member number, Height, Right foot length, Left foot length, Speed, Average Length of left stride, Average Length of right stride, Average size of right print, and Average size of left print.

2. Prepare a graph using Excel comparing height with length of stride. Use a trend line (include equation and R2 value) if appropriate. Describe the observable trends.

3. Prepare a graph using Excel comparing length of stride with speed. (You will need to enter each team member as a separate series.) Use trend lines (include equation and R2 value) if appropriate. Describe the observable trends.

PART FOUR:  Fourier Transform Infrared Spectroscopy
Your group has been given a pill or powder.  Your task is to use Fourier Transform Infrared Spectroscopy to identify this compound.  Spectra of known samples such as aspirin, ‘cocaine’, ibuprofen, and an anti-histamine are posted on the white boards in the lab.

Questions:

1. Who is the owner of the unknown shoe print?  Provide forensic evidence to back up your match of the shoe print.

2. Which bicycle tire made your unknown tire track?  Provide forensic evidence to back up your assertion.

3. Attach your impression photograph and identify as many characteristics as you can (length, width, depth, etc.)  If you have more than one photo, taken with different lighting, include all of them. Discuss your results.

4. Describe your cast.  How does is compare to the photograph? How accurate is your cast? What information can you learn from the cast?

5. What have you leaned from your graphical data analysis?

Summary Sheet for Foot and Tire Impressions and FTIR lab

Names of group members___________________________________

PART ONE:

 a) Creating Shoe Prints and Matching an Unknown Print


Unknown shoe print #_________

Whose shoe is it?  How do you know?

b) Bicycle tire track analysis.  

Unknown tire track #____________

Which bike tire is it?  How do you know?

PART TWO: Photography and Casting of a 3-D Shoe Print or Tire Tread Impression
Put in your lab notebook—we will not be checking your progress on the casting today.

PART THREE: Footprint Evaluation and Analysis
Put in your lab notebook—we will not be checking your progress on this today.

PART FOUR:  Fourier Transform Infrared Spectroscopy
Each group has two unknowns to identify

Unknown #________________

Identity?  How do you know?

Unknown #________________

Identity?  How do you know?

