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    Introduction


    By Jay A. Siegel, Ph.D.


    Director, Forensic and Investigative Sciences Program


    Indiana University, Purdue University, Indianapolis


    It seems like every day the news brings forth another story about crime in the United States. Although the crime rate has been slowly decreasing over the past few years (due perhaps in part to the aging of the population), crime continues to be a very serious problem. Increasingly, the stories we read that involve crimes also mention the role that forensic science plays in solving serious crimes. Sensational crimes provide real examples of the power of forensic science. In recent years there has been an explosion of books, movies, and TV shows devoted to forensic science and crime investigation. The wondrously successful CSI TV shows have spawned a major increase in awareness of and interest in forensic science as a tool for solving crimes. CSI even has its own syndrome: the “CSI Effect,” wherein jurors in real cases expect to hear testimony about science such as fingerprints, DNA, and blood spatter because they saw it on TV.


    The unprecedented rise in the public’s interest in forensic science has fueled demands by students and parents for more educational programs that teach the applications of science to crime. This started in colleges and universities but has filtered down to high schools and middle schools. Even elementary school students now learn how science is used in the criminal justice system. Most educators agree that this developing interest in forensic science is a good thing. It has provided an excellent opportunity to teach students science—and they have fun learning it! Forensic science is an ideal vehicle for teaching science for several reasons. It is truly multidisciplinary; practically every field of science has forensic applications. Successful forensic scientists must be good problem solvers and critical thinkers. These are critical skills that all students need to develop.


    In all of this rush to implement forensic science courses in secondary schools throughout North America, the development of grade-appropriate resources that help guide students and teachers is seriously lacking. This new series: Solving Crimes With Science: Forensics is important and timely. Each book in the series contains a concise, age-appropriate discussion of one or more areas of forensic science.


    Students are never too young to begin to learn the principles and applications of science. Forensic science provides an interesting and informative way to introduce scientific concepts in a way that grabs and holds the students’ attention. Solving Crimes With Science: Forensics promises to be an important resource in teaching forensic science to students twelve to eighteen years old.
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    CHAPTER 1


    Introducing Forensic Science


    In November 1963, President John F. Kennedy decided to visit Dallas, Texas, for a variety of political reasons. When he announced his decision, the Secret Service had some concerns about security, since UN Ambassador Adlai Stevenson had been jeered, jostled, struck by a protest sign, and spat upon in a visit to Dallas the previous month. To prevent a similar incident, Dallas police prepared the most stringent security precautions in the city’s history.


    Kennedy would travel from the Love Field airport in a motorcade through downtown Dallas to give a speech at the Dallas Trade Mart in suburban Dallas. The car in which he was traveling was an open-top limousine, which would allow crowds to see Kennedy as he traveled. (No presidential car with a bulletproof top was yet in service in 1963.) Riding with Kennedy in the limousine were his wife, Texas governor John Connally Sr., Connally’s wife, and two Secret Service agents.


    The presidential motorcade traveled nearly its entire route without incident, stopping twice so Kennedy could shake hands with some Catholic nuns, then some schoolchildren. And then, shortly after noon, the nation’s worst nightmare became a reality.


    As the limousine passed through the crowds, Kennedy was shot at for an estimated six to nine seconds. During the shooting, the limousine is calculated to have slowed from over 13 miles per hour to only 9 miles per hour. The Warren Commission later concluded that one of the three shots likely missed the motorcade, that the first bullet to hit anyone went straight through Kennedy and likely also caused all of Connally’s injuries, and the last bullet to hit anyone opened a fatal wound in Kennedy’s head. Most investigators agree that Kennedy was hit with at least two bullets, and that he was killed when shot in the head. (However, another popular theory deals with the idea that only one bullet hit Kennedy: the Magic Bullet Theory.)
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      President John F. Kennedy (left) during an earlier motorcade.

    


    The crowd barely reacted to the first shot; later, many witnesses said they thought they had heard a firecracker or a car backfire. Only after Governor Connally was injured and had screamed, “No, no, no. They are going to kill us all!” did the situation become clear to the Secret Service limousine driver, Bill Greer.


    Investigators have determined that when Kennedy’s head was struck, it moved slightly forward and down one to two inches (25 to 50 millimeters). The cause of what happened next is an issue that has kept people investigating the assassination. As the wound to the right side of his skull opened up, the president’s right shoulder twisted forward and slightly upward, then his torso moved quickly backward and to the left before he bounced off the rear seat vertical cushion and slumped left toward his wife. When Mr. Greer realized the president had been wounded, the limousine sped up and proceeded to the hospital. A shocked nation would hear the news an hour later: the president was dead.


    In the years since Kennedy’s assassination, there has been an ongoing debate about the physics of the fatal shot that struck President Kennedy in the head. These questions have led to the suspicion that unknown agents might have been involved with the assassination (besides Lee Harvey Oswald, who was arrested for the crime). Although there is very strong evidence that the fatal shot came from the right rear (where the sixth-floor sniper’s nest in the Texas School Book Depository was located), JFK’s head and body moved backward and to the left with significant speed immediately after the head shot. Conspiracy theorists point to this rearward kick of the body as evidence of a shot from the grassy knoll located ahead and to the right of the president.


    Clearly, matter exited the president’s head with significant speed. Analysis by physics experts shows that the forward ejection of matter from the head can carry more rearward momentum than the incoming bullet possessed, due to the sudden release of pressure built up in the skull as the bullet passed through, as was discussed in a 1976 Physics Today article by Nobel physicist Luis Alvarez. Other experts in physics conclude that conspiracy theories are not necessary to explain Kennedy’s murder.


    A Brief Introduction to Forensic Science


    Obviously, not all crimes are as high profile as President Kennedy’s assassination. Not every crime shakes an entire nation the way this one did—but all crimes shake the worlds of those who are touched by them.


    No one wants to become a victim, nor do we want our families or friends to be victimized. We are all interested in preventing crimes or solving them. Forensic science is a field where law and science intersect. Highly trained experts examine evidence collected from a crime scene and look for ways to connect an individual to that particular crime. The connections can number in the hundreds in some cases. In other cases there is only a handful to be found. Each case is different, as is each crime scene. A forensic scientist knows the tricks of the trade to find the connections between a crime and the criminal. Many kinds of science can be involved with forensics—including physics.


    Every society in the world is governed by some kind of laws. These laws vary from place to place, but all are made to protect the integrity of the society. They are not all the same, because each society has different traditions to protect, but nearly every law is designed to protect the rights of law-abiding people from less-scrupulous individuals found around the world. There are always people willing to ignore the rights of others to get something they want.
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      Science has made many advances in recent years.

    


    Since the beginning of recorded history, there have been references to crime and punishment. For many centuries, fighting crime was largely based on word of mouth and eyewitness accounts. The only way to solve a crime in the first few thousand years of written history was to find a person who saw the suspect committing the crime. Other types of evidence were unheard of. Without an eyewitness, most crimes went unsolved.


    
      There are few areas of science that operate under the lens of public awareness like forensic science. The development of such popular television shows as CSI, in all of its different forms, is one way that forensic science has been thrust into the public eye.


      Interestingly, as the number of television shows using forensic analysis to drive the plot has grown, so has the demand for more forensic science training programs. It is probably wrong to assume that the growth in forensic science is solely attributable to pop culture, but most experts agree the explosion in popularity of these television shows has had an effect on the level of interest around the country, and this has been good for crime fighting.
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