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CHAPTER ONE
Terminology, Modeling, and Measurement

In this chapter we present three broad topics .First we examine what we mean by medical physics and describe some related and overlapping disciplines. In the next section we discuss modeling, a concept that is essential in science, engineering, and medicine. We discuss and give examples of feedback, an important feature of many models. In the last section we discuss measurement. Most of this last section is a review of material taught in an elementary physics course. As part of this last section we discuss the problem of accurately measuring a person is weight. As you will see, this measurement is far from simple.                                                      


1.1.Terminology:
The field of medical physics overlaps the two very large fields of medicine and physics .In this book the term medical physics refers to two major areas: the applications of physics to the function of the human body in health and disease and the application of physics in the practice of medicine. The first of these could be  called the physics in physiology; the second includes such things as the physics of the stethoscope, the tapping of the chest (percussion), and the medical  application of lasers, ultrasound, radiation, and so forth.                                                                                             
The word  physics appears in a number of medical contexts. Only a generation ago in England a professor of physics was actually a professor of medicine. The words physicist and physician have root in the Greek word physike (science of nature). Today the first thing a physician dose after taking a medical history of a patient is to give him a physical examination. During this examination he uses the stethoscope, taps the chest, measure the pulse rate, and in other ways applies physics. The branch of medicine referred to as physical medicine deals with the diagnosis and treatment of disease and injury by means of physical agents therapy is the treatment of disease or bodily weakness by physical means such as massage and gymnastics rather than by drugs.                                                                          
In principle, the field of biophysics should include medical physics as an important subspecialty. In fact, biophysics is a relatively well-defined field that has very little to do with medicine. It is primarily involved with the physics of large biomolecules, viruses, and so forth, although it dose approach medical physics in the area of transport of materials across cell membranes. Biophysicist conduct basic research that may improve the practice of medicine in the next generation, while medical physicists generally energy in the applied research that they hope will improve the practice of medical in the current generation.                                                       
                                                      
  The field of medical physics has several subdivisions. Most medical physicists in the United states work in the field of radiological physics. This involves the applications of physics to radiological problems and includes the use of radiation in the diagnosis and treatment of disease as well as the use of radionuclides in medicine (nuclear medicine). Another major subdivision of medical physics involves radiation protection of patients, workers, and the general public. In the United states this field is often called health physics; this name was given to it during world war by members of the manhattan project (the group responsible for the development of the atomic bomb). Health physics also includes radiation protection outside of the hospital such as around nuclear power plants and in industry. Health physics is discussed in detail in chapter 19.                                                             

Very often an applied field of physics called engineering. Thus, medical physics could be called medical engineering. However, for practical purposes if you meet an individual who refers to himself as a medical physicist it is highly probable that he is working in the area of radiological physics; a person who refers to himself as a medical engineer or biomedical engineer is likely to be working on medical instrumentation, usually of an electronic nature. In addition, the medical physicist has a bachelor's degree in physics, while the medical engineer usually has a bachelor's degree in some filed of engineering _usually electrical engineering. In some areas, such as the application of ultrasound in medical and the use of computers in medicine, you are likely to find medical physicists and medical engineers in nearly equal numbers. ( The word medical is sometimes replaced with the word clinical if the job is closely connected with patient problems in hospital, i.e., clinical engineering or clinical physics.)                                           

[bookmark: _GoBack]In the United states relatively few hospital or medical school have department of medical physics or medical engineering, although they are quit common in medical school in the United Kingdom and in the Scandinavian countries.                                                                                             
     


