My Early Encounters with Mathematics and Science Books

It is a bit mysterious what ideas will grab our attentions and stick with us throughout our lives. It is a common experience that small events can lead to big changes in our lives, and I think the same is true of our intellectual lives. I begin by describing such an event. 

When I was a boy, our family would visit New York City once a year or so. To me the dominant color was the grey of the soot covered buildings. One day when I was 9, I visited the American Museum of Natural History in New York City with my family. The immense structure houses great displays running from full-sized dinosaurs to magnificent gems and displays of human culture of the past. I am sure I found much of this interesting, but only the planetarium really captured my mind with its displays of the other worlds of the solar system. In one wonderful display a huge asteroid sat immobile displaying its glassy pitted surface that had burned as it tore through the air. At another display you could weigh yourself on scales of the various planets. The scales would reveal that a 100 lb. boy would weigh 220 lbs. on Jupiter or 38 on Mars or 16 on the Moon. A scale model of the solar system showed the outer planets rotating about the sun far more slowly than the inner planets, the satellites spinning rapidly around their planets. 

The biggest impact came from the planetarium bookstore. I came away with astronomy books that became my regular companions, and when I had absorbed what they had to offer me, I began spending all my afternoons after school in the library reading and learning about the solar system, learning the facts of the planets. For Mars, I learned how long its year is; it is cold, especially at night; it is nearly airless; the day is 37 minutes longer than Earth’s and it has two tiny moons; the tilt of its axis is 24 degrees, nearly the same as the earth’s. Jupiter spins so fast (its day is 10 hours) that its diameter through the equator is 10% larger than through the poles. Its massive atmosphere is mostly hydrogen and helium, etc etc etc. I learned these facts as many other children would learn the statistics of their favorite sports teams. Many of these facts stay with me today. A nine-year old can go only so far. For example I did not learn the Kepler law that the year of a planet is proportional to its distance from the sun to the 3/2 power. 

I generally understood how these facts were obtained, how the great photographs in my books required long observations by telescopes such as the 200-inch reflector at Mount Palomar. I had absolutely no interest in looking through tiny telescopes at the stars and planets. Many years later in high school and physics labs, I had little interest in doing experiments which I felt really only revealed the limitations of my equipment. In contrast many of the students feel empowered by such experiments. Perhaps these experiences are saying I was not born to be a laboratory experimentalist! 

There were only so many facts about the solar system available in 1951 so eventually my interests shifted. When I was ten, I discovered science fiction. It gave me a tour of the universe and its space-time continuum. Captain Bullard and his crew fought vicious space pirates. Characters in other books included exploding super novas and colonized planets. Many of the stories I read had some scientific basis for the setting of its stories, while at the same time often violating other rules of the universe like the ban on faster than light travel. They provided great adventure and fun and greater insights into the universe and into possible civilizations. 

My chance encounters with astronomy books was followed over the years by many other chance encounters with non-technical books, many of which had a great deal of impact on my understanding of science and mathematics. Looking back, it seems that books probably always had a bigger impact on my thinking than the courses I took and this became truer as I passed through high school and college and into graduate school. When reading I would proceed at my own pace, while in class if I was lost, the lecture proceeded leaving me further behind. Taking detailed notes of what was written on the board in class often precluded understanding what was said. I still prefer a well written book. 

As long as I can remember, my mentors were not my teachers or other people I met; they were the authors of those wonderful books or the people the books were about. Men of Mathematics by E. T. Bell tells about many outstanding men and women mathematicians and their ideas.  Books on relativity told about the thoughts of Albert Einstein, my personal favorite mentor. I was amazed that in a step of considerable courage, he could first overthrow Newtonian physics by declaring the wave nature of light to be the fundamental axiom on which he based his revolution. Then in the same year (1905), he wrote that light should sometimes be thought of as discrete particles -- in his work on the photoelectric effect. For that work he later received the Nobel Prize. It became a foundation of quantum mechanics. His ability to work in several areas at the same time was a model I have followed, (of course without any hope of matching his level!!!)  

In high school my favorite scientist author was probably Norbert Wiener. I read all his popular books including his two-volume autobiography and his non-technical descriptions of cybernetics and control and thermodynamics. I was particularly struck by his description of Maxwell’s imaginary demon who could reverse entropy. In the late 1800s Maxwell described his idea of a demon standing at a tiny door between two air-filled compartments watching the approaching air molecules. When a fast molecule approached from the left, he opened his door and let it pass into the right compartment and when a slow molecule approached from the right, he let it into the left compartment. Slowly the right compartment became hotter than the left. If such a process could be realized, it would generate usable energy apparently without expending significant energy. In fact, the demon must expend as much energy in observing the atoms as he gains by segregating them. Trying to understand why the demon cannot create usable energy seems was a deep problem before the development of quantum mechanics. 

My introduction to reading technical books independently, cover to cover,  came in the summer before college when a professor told me I could get into an advanced course if I read two mathematics books he recommended, including Finite Dimensional Vector Spaces by Paul Halmos, which I really liked. I read it throughout the summer on long bus trips commuting to and from my summer job in a laundry of a tuberculosis hospital. I found that reading technical material is an acquired skill that develops over time. Above is a bit of the story of the role books played in getting me interested in mathematics and science.

It has seemed strange to me that schools and universities put such complete emphasis on learning science through lectures when in fact after graduation people must learn through reading without lectures, if they are to continue to grow intellectually. 
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