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THE NURTURING OF A YOUNG GENIUS


Neither a lofty degree of intelligence nor imagination nor both together go to the making of genius. Love, love, love, that is the soul of genius.

—Wolfgang Amadeus Mozart



Theodore Alvin Holtzberg was born on October 20, 1925, in Far Rockaway, Queens, New York, the youngest child of a Russian Jewish father, Barnett “Barney” Holtzberg, who had immigrated to the United States during the last years of Russian tsar Nicholas II, and an American-born mother, Rose Moskowitz, the daughter of Eastern European Jewish immigrants. Barney and Rose married in 1908.

In addition to Ted, there were two daughters, Frances (b. 1909) and Selma, who were born first, followed by Edward Nathaniel (b. 1914). Ted was a doted-on late addition to the Holtzberg family—the more so because he was unexpected, as Rose had earlier been informed by her doctor that she could no longer get pregnant following the difficult pregnancy and delivery of his older brother.

Ted grew up healthy and quickly showed himself to be extraordinarily intelligent.

Help came early in nurturing that innate genius. Edward, who was quite intellectually gifted himself, especially in math and science—realized by the age of fifteen, when his younger brother was just four, that the family had an exceptional child on their hands. He brashly informed his non-college-educated parents that he would be taking charge of Ted’s education from that point on. Ted’s parents agreed to the unorthodox arrangement so assertively proposed by their older son, and so it was that while other kids Ted’s age were playing with blocks or maybe learning letters and numbers if they were bright, Ted was being taught to read books and to do arithmetic. Under his older brother’s dedicated tutelage, he was already a math prodigy accomplished at doing algebra by the time he turned seven.

In 1936, at age eleven, he sat for a set of citywide exams and scored high enough to win one of the eighty highly competitive spots available each year at the Townsend Harris High School, a free public three-year secondary school “hothouse” for gifted boys located at the time on several floors of City College of New York’s (CCNY) School of Business and Civic Administration (later to be named Baruch College) on 23rd Street near Gramercy Park in lower Manhattan. Founded as a one-year training school for CCNY in 1849, after 1904 it became a three-year accelerated high school before closing for budget reasons in 1942. Among its distinguished alumni, Townsend claimed such notable figures as polio vaccine creator Jonas Salk, Nobel physicist Julian Schwinger, Nobel economist Kenneth Arrow, Supreme Court Justice Felix Frankfurter, physicist Gilbert Perlow, astronomer and physicist Robert Jastrow, and Nobel mathematician Herbert Hauptman.*

Ted’s intellectual gifts did not pigeonhole him as a nerd. Fit and athletic, he played stickball in the streets with the neighborhood kids, was popular with fellow students, and also developed an early interest in progressive politics. In stickball, he made use of his math skills to explain to his friends on the team (dubbed “The Underdogs”) how to predict on the hilly streets of their Washington Heights neighborhood where a ball would go after hitting a curb or a building wall—with the angle of bounce reflecting the angle of approach. Such inside knowledge, courtesy of trigonometry and physics, surely helped the team give the lie to their perhaps deceptively chosen team moniker.

Joan writes in a memoir about her late husband regarding his being pushed early into high school and later college:


Though it certainly hampered Ted’s social development to be at school with kids up to four years older than himself, I think it would have harmed him more to be held back….

Despite his exceptional mind, he had a very happy, normal childhood and youth. In spite of his dislocation in school, Ted had a very active social life with boys of his own age in the neighborhood. I gather he was popular, a natural leader, athletic and well-coordinated.

… In school, he sailed effortlessly through the curriculum, and was often asked by the teacher to give coaching in mathematics to other (older) pupils who found it difficult. To me it is significant but not surprising that he managed to do this without antagonizing them—even as a child, apparently, he had a sort of natural modesty and grace that disarmed people (actually I never knew or heard of anyone who didn’t like Ted). He told me his mother objected to this informal tutoring, not because it took him away from other studies, but because it might give the other child a competitive advantage over him! She was proud and jealous of his pre-eminent standing in the class. Ted thought this was silly and just laughed it off.1



In terms of his political development, meanwhile, the experience of seeing his father lose his furrier business to bankruptcy during the Great Depression, compelling the family to move from their spacious apartment in Far Rockaway to a small flat in Washington Heights in uptown Manhattan, certainly made an impression. He also had the firsthand experience of seeing inequality all around him—particularly at that time and in that part of the city. The experience produced, as it did in many young people of that time (at least among those with any sense of empathy), a political perspective that was left leaning. This was evidenced by the popularity in New York City in that period of socialist and communist political parties. Indeed, New York City—where almost half of the U.S. Communist Party’s claimed seventy-five thousand members lived in 1938—was where the party had its national headquarters, located in a building it owned at 35 E. 12th Street, just two blocks downtown from Union Square. In 1938, a CP candidate for the city’s board of aldermen received one hundred thousand votes, and during World War II, when the Soviet Red Army was fighting Nazi Germany alongside the United States and the rest of the Allies, two Communists, Peter V. Cacchione of Brooklyn and Benjamin Davis of Harlem, were elected to the New York City Council.

Young Ted was no doubt also influenced by the leftist pamphlets and books, including Karl Marx and Friedrich Engels’s Communist Manifesto, that his elder brother Ed, an engineering student at the City University of New York (CUNY), who found himself briefly interested in Marxism and CCNY’s Communist Party chapter himself, used to bring home from class. CUNY, along with Columbia University and other tertiary educational institutions in the city in the late 1930s and early 1940s, were hotbeds of Communist support, with hundreds of students joining the Young Communist League and thousands joining the American Student Union (ASU), a CP front organization.2

As Jews (albeit not observant ones), the Holtzberg brothers were acutely aware of and were following carefully the rise of Nazism with its virulent anti-Semitism—something that was also present and on the rise in the United States.

It was around that time too that Ed, who had personally experienced the prevailing U.S. anti-Semitism that made landing a good job difficult for Jews—even in New York City, with its large Jewish population—decided to change both his and his young brother’s surname from Holtzberg to the more Anglo-Saxon Hall. It was an action that would catch the eye of FBI sleuths when they began investigating the two as possible spies.*

In truth, far from espionage, back in 1939, thirteen-year-old Ted’s primary concern was about whether he wanted to be a journalist, a comedian, or a physicist. The two-year-long internal contest among those career tracks wasn’t a fair one, though. His brother and tutor was an engineer and fond of math, and two years earlier, when his mother had asked Ted what gift he’d like for his approaching twelfth birthday, he asked for a copy of The Mysterious Universe, a primer on physics sufficiently up to date to include chapters on cosmic rays, Albert Einstein’s theories of relativity, and even an introduction to the new field of quantum mechanics—a concept most U.S. schools ignored in science classes and textbooks well into the 1960s, when the atom was still being misrepresented to most junior high school students as being more like a tiny “solar system” of planet-like electrons “orbiting” a star-like nucleus of protons and neutrons portrayed as solid balls. Somebody must have told him about or shown him that inspiring tome, and the most likely person to have done that was his older brother.

Before wrapping that present, his mother rather prophetically inscribed the volume: “To My Son Theodore On his 12th Birthday. As you say, perhaps with this book, ‘You have started your career.’ Many happy returns of the day son. And good luck. Mother.”3

It wasn’t long after that birthday that Ted took his New York Board of Regents exams, a set of tests the Empire State still uses to help determine which of its public university campuses should accept the students in each year’s high school graduating class. Again, Ted scored exceptionally high. Two years later, Ed encouraged him to take the entrance exam at Columbia University. Though just fourteen at the time, Ted reportedly notched one of the highest scores on record at the urban Ivy League university. Indeed, he might well have enrolled there the coming fall, and he and his family were seriously considering it. Joan Hall writes,


For a short time it looked as if Ted would go to Columbia—he received an invitation to a freshman smoker, and got worried because he didn’t smoke. But then came an interview, which he attended with his mother. The admissions officer wisely told her that despite his ability, Ted was too young for college, and believe it or not he suggested that her son should “travel” for a year! Apart from his tender age, and the fact that the family had no money, this was 1939, when Japan was already at war in China and Europe was about to erupt into World War II. One has to wonder what world the man was living in.4



Since travel was not an option the family even considered, Ted could have continued at the highly regarded City College of New York, the main undergraduate college within the City University of New York system, which was known as the “working-class Ivy League” school. But his parents, who lived in Queens at the time, opted instead to keep him closer to home, enrolling their precocious youngest child in the borough where they had moved as their fortunes improved. So he began his college studies in Flushing, at Queens College, another undergraduate campus in the CUNY system. He began his freshman program there in the fall of 1940, a few months before his fifteenth birthday, starting with a course in calculus to support his career goal of becoming a theoretical physicist. Had his parents allowed him to attend the main CCNY campus, Ted might well have come to know—or at least know of—a somewhat older young activist of the American Student Union there, a working-class engineering student named Julius Rosenberg.

As a high school student—and a young one, at that—at Townsend Harris, Ted had already joined the ASU, a group covertly organized as a front organization by the Young Communist League of the U.S. Communist Party. Rosenberg was one of the founders of the CCNY ASU chapter. That would be enough of a “link” to excite FBI Director J. Edgar Hoover more than a decade later, when he got wind of Ted’s espionage for the Soviet Union inside the Manhattan Project.

In reality, it’s unlikely Ted, as a very young high school student, would have known the older college leftist Rosenberg, or that Rosenberg would have noticed Ted. Rosenberg was not the type to deliver fiery speeches. Still, his older son, Michael Meeropol, notes that there was an alcove in the CCNY dining hall where Communists like his father held forth in discussions on various political issues. Meeropol suggested to me that it’s “certainly possible to imagine” that if the precocious and politically intrigued Ted had listened in at any of those occasions in the alcove when Communist students were speaking, the person he was listening to might well have been Meeropol’s father, Julius.

But in any case, by the time he was a fourteen-year-old freshman at Queens College, Ted was well on his way to getting an education in both physics and leftist politics. Just four years later, he would, rather incredibly, be a physicist at Los Alamos working alongside the most brilliant scientific minds in physics and math in the world, all of them trying to create, as quickly as possible, an atomic bomb.


* The school was reopened in 1980, this time in Flushing, Queens, New York, as a coeducational institution associated with Queens College. Among its prominent alumni the still-functioning school lists “Theodore Hall, atomic spy.”

* Although the idea of a name change was Ed’s, and though Ted was just eleven when the legal change was made in the courtroom of a New York State judge, it was noted down in Ted’s and Ed’s FBI files years later as if it might suggest sinister preparation for later becoming spies. That was during an investigation conducted during 1950–1952 by agents of the New York FBI office as part of an exhaustive nationwide bureau investigation into Ted (and Ed) Hall’s early years, part of building a potential case against Ted and Saville Sax as Soviet atomic spies and about finding if Ted’s brother might have had any connection with him in that activity.
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EDWARD HALL JOINS THE ARMY AIR CORPS AND SHIPS OFF TO ENGLAND


Be so good they can’t ignore you.

—Steve Martin



When Ed Hall advised his younger brother, Ted, during his second year at Queens College in 1942 to apply as a transfer student to Harvard University, he had to communicate that advice by mail from a Royal Air Force base in Rushden, UK. That was where the U.S. Army Air Corps had a group of mechanics tasked with repairing damaged bombers returning from battle.

Ed, who had graduated from CCNY’s School of Engineering in 1936 with a BS in engineering and an MS in chemical engineering, later wrote a never-published book-length memoir of his World War II and Cold War days titled A Nation at Risk. In that work, provided to me by Ed’s daughter Sheila, who had acted as his editor, Ed wrote first about his struggles in a Depression-plagued job market to find engineering work. Finding only short-term contract jobs and taking positions between those professional gigs working at everything from auto mechanic and radio repairman to an electrician and plumber, he longed for something more steady and demanding. He writes, “I reviewed my sad career and decided a major change was necessary.”

And so, with war heating up in Europe in 1939, he enlisted. He chose the Army Air Corps, explaining, “I felt that the growing Air Corps would eventually need engineers so I packed my ancient car and headed west to Chanute Field, Illinois, home of the Air Corps mechanics school, getting sworn in there as a private.”1

His assumption about the army’s need for engineers proved decidedly optimistic. Instead of being snatched up and applying his engineering degrees and on-the-job work skills, he found his education to be an obstacle to his advancement. Asked by a sergeant who was interviewing new recruits and assigning them to appropriate tasks on the base what his reason for enlisting was, he replied, “Becoming an Air Corps engineer.” He says the sergeant filled out a paper, put it in an envelope, and told him to go see another sergeant. That second sergeant, after appearing have trouble reading the note, asked Ed if he was a draftsman, and when he said he had done some drafting work, the “relieved-looking” sergeant sent him on to see yet another sergeant, this one named Browning.

Of Sgt. Browning, Ed writes,


He showed me the control mechanisms of a Hamilton hydromatic propeller and a constant speed unit. He wanted sectioned plates made of these as instruction aids. I said I’d be glad to do this if I could have a set of Air Corps drafting standards. He produced these, conducted me into an adjoining room fitted with drafting equipment, and left.

He returned after two days and found the plates nearly complete. This surprised him and he asked about my background. I informed him of my college degrees and my checkered engineering career. He seemed well satisfied, and asked how I was referred to him. I described my initial interview, the letter, and the second sergeant’s reaction to the note, including his direction to Browning’s office. Browning then requested that the original note be sent to him. It directed that I be given the job of painting GI cans [lavatories].2



Things didn’t improve much for Ed during his early years in the army. He spent some time working at March Field near Riverside, California, as a mechanic, repairing and maintaining planes like the B-18, A-17, and P-36, before being shipped on to Elmendorf Field near Anchorage, Alaska. His efforts to get his commanding officer to recommend him to officer training school going nowhere, he had a friend in the radio room at the base transmit a letter from himself directly to the school. He was accepted and soon found himself back in Chanute, Illinois.

He was there when Pearl Harbor was attacked by Japan on December 7, 1941. By then a freshly minted Army Air Corps lieutenant, Ed found his transport group, after a series of delays—including a “useful” period spent attending the Pratt & Whitney engine school in East Hartford, Connecticut—being shipped to Labrador, Newfoundland, and later to Greenland. In early 1942, he was sent on to Britain, where engineers capable of repairing damaged planes were, as he had presciently anticipated, in serious demand—though, as he would quickly learn, not particularly appreciated by the senior officers overseeing them, who had no engineering training.

During his time in England, Ed distinguished himself by designing a quick fix for returning badly flak-battered and cannon-damaged bombers to the air with a “spar cord that didn’t require removal of the damaged fuselage”3—an innovation for which he received his first of several Legion of Merit awards. He also gained notoriety for regularly insulting superior officers who ignorantly interfered with his work by trying to impose their own authority without, in his view, the expertise to justify it.

Even in the military, Ed didn’t suffer fools, even significantly higher-ranking ones. For example, he recounts one incident where a badly damaged B-17 had managed to crashland in England after limping back across the English Channel from a bombing run. It was sitting in a hangar being repaired.

Ed writes,


The repair was being performed on the lower spar cord of the inward panel about twenty feet from the fuselage. This was a region of very heavy load. The spar cords of the B17 are closed squares in cross section, extruded and varying wall thickness with length. The repair consisted of a thin stainless steel saddle with four holes in each of the two splice plates of specified thickness attached to two sound spar-cord ends with a carefully designed pattern of drive fit bolts.

I called up to the man on a ladder doing the work and asked where I could find the crew chief. I found him and asked who had designed the repair being installed. He replied, “Boeing.” Astonished, I asked to see the paper submitted by Boeing. It read, “Boeing Burtonwood” [a nearby town in Britain]. I then ordered his men off the job. They refused, and since I felt that the first flight of that B17 would be its last, I took out my.45 service pistol and told them I’d give them five minutes. They left. About five minutes later I was called to the phone and heard, “This is Col. Short at Burtonwood.” I replied, “This is Lt. Hall at Basingbourne.”

“Did you order my men off the B17 they were repairing?”

“Yes,” said I.

“By what authority did you do that?”

I read him the letter signed by Gen. Clark at headquarters, placing me in charge of repair of all battle-damaged airplanes in the United Kingdom. He chose to ignore my statement and ordered me to put his men back to work. I said that I could do no such thing as it would assure the loss of an airplane and crew. He continued to insist and I replied, “I cannot possibly do such a thing, you son of a gun,” and hung up.

Two weeks later, I was called into Bush Park to the desk of a major. He said that I was in very serious trouble. Court Martial charges had been filed against me and I was ordered to fill out a charge sheet and return it within two days. I left his desk, sat down and read the sheet. It was signed by Col. Short and accused me of gross technical incompetence. I left Bushy Park and proceeded to the Boeing office in London. There, I conferred with two Boeing Engineers, Mssrs. Butler and Martin. They inspected the charge sheet and I filled in the details of the encounter at Basingbourne. Yes, they said they would be glad to give me a paper attesting to my engineering ability. This was prepared immediately, and included the statements that my mobile repair group was far better equipped to repair B17s than any other organization in Britain; that the work on B17s at Burtonwood was generally poor and frequently unacceptable; and that removal of my organization would be disastrous.

I returned to my major’s desk and he asked whether I had any comments. I handed him the paper prepared by the Boeing engineers. As he read it his face reddened. He asked whether I had any more copies of the document, to which I replied that I had. He requested that I give them to him. I informed him that that was impossible, since I had sent them to friends in various parts of the United States with instructions to hand them to their newspapers if they did not hear from me in two weeks. He asked me to stay put and hurried off to a high-ranking officer’s office at a corner of the building. In five minutes he returned with a general officer who shook my hand and said, “Go back to work and keep them flying.”4



Another illustration of Ed Hall’s dismissive attitude toward military rules and the authority of rank occurred a bit later. It was at the Warton Air Depot, where there was a serious lack of supplies and equipment because of the losses among U.S. supply ships crossing the Atlantic. He recalls that “the British construction detachment was commanded by a wing commander whom I felt must have been involved in the Crimean War. To exacerbate this minor lack of engineering skill, the US Air Corps people assigned to help were equally competent.” He continues,


The supply bins at Warton were unpredictable. Occasionally I was hard pressed to locate a needed material or device and had to exercise ingenuity on the telephone to seek a replacement. On one such occasion, I had located an essential tool at a British shipyard nearby (we often helped each other informally since we were sure that formal requests would have to go through Washington and Whitehall). I drove to the shipyard, a distance of four miles, in my coveralls and was picked up by a military policeman on my way back for leaving the base while not in a class A uniform. This dastardly act delayed my promotion to captain.

On another occasion, heavy structural steel sections were needed to build a special press and none could be found. My friend Lt. Maurice Commanday and I had a great idea. On the road, a few miles from Wharton, was a steel tank trap. During the evening we removed a section from the trap and modified it to fit a press I had designed to aid in the development of a new technique to simplify repairs to B17 spar cords. We installed it. It worked, and permitted B-17 spar cords to be repaired more simply, better and faster.5



Ed Hall was, if nothing else, self-confident to a fault. He demonstrated this confidence when his wife, Edith Shawcross, was in a life-threatening medical crisis. It happened in early 1944, shortly after he had been reposted to a location near Bournemouth, some distance from his home and his pregnant wife of less than a year. As he relates the story, a few days after arriving at his new post, he received an alarming call saying his wife had gone into labor unexpectedly and was delivering their baby, but that there was a serious problem. Recalling that “for some reason I cannot recall,” when he put on his Class A uniform for the headlong drive to Oxford, he unthinkingly strapped on his holster and.45-caliber pistol. He recalls,


I went immediately to Edith’s Boar’s Hill home where I was directed to the Radcliffe infirmary and found the obstetrician treating Edith. By this time, Edith had been in labor for about 50 hours. I discussed the case with the doctor, who was very worried. He informed me that the baby’s heart had weakened, and that my wife was rapidly failing. He seemed thoroughly confused and could not answer my question as to what he would do now. It was evident that time was now critical. I pulled my.45 out of its holster, pressed it to his chest, and ordered him to remove the fetus immediately. He actually seemed relieved and proceeded at once to remove the baby with high forceps. I suppose this makes my son David a son of a gun! This baby suffered in early life from the prolonged birth and almost certain anoxia he suffered, causing us much anxiety. He now holds a PhD in physics from Cal Tech.6



Such self-confidence and daring end-runs around standard procedure and dismantling of defense systems in the name of efficiency, as well as run-ins with superior officers, were characteristic of Ed—once actually landing him in the brig—but he inevitably came out on top each time, albeit with a list of bitter enemies in the Army Air Corps and later in the U.S. Air Force as well as in the arms industry establishment.

Ed and his much younger brother were as different in personality as they were in stature, Ted a lanky 5-foot-11, with a quiet voice and almost shy demeanor hiding a sharp wit, and Ed, at 5-foot-8, brusque and self-confident, though also with a sense of humor. Even as youngsters, both brothers showed themselves to be capable of remarkable decisiveness when they knew something needed to be done and that they had to act.
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EINSTEIN WARNS FDR ABOUT A POSSIBLE GERMAN A-BOMB


E = MC2

—Albert Einstein



About the same time Ed Hall was enlisting in the army, Albert Einstein, the scientist who created the nuclear age with his discovery that matter and energy were different states of the same thing, was also thinking about the looming conflict in Europe—and worrying about the wartime implications of his discovery. He sent President Franklin D. Roosevelt a historic letter. In it, the world’s preeminent physicist alerted the president about research conducted by Enrico Fermi and Leo Szilard, two other foreign but U.S.-based physicists who, along with a physicist in France, had discovered it was possible to create a fission reaction that, given a sufficiently large amount of refined uranium, could produce “vast amounts of power.” This release of energy, he noted, could “lead to the construction of bombs that, if delivered to a port, might very well destroy a whole port together with some of the surrounding territory.”1

The letter was actually the idea of Szilard, a Hungarian physicist who was a student of Einstein’s. In 1932, Szilard had read H. G. Wells’s prophetic 1914 novel The World Set Free, which predicted that air-dropped “atomic bombs” would change the nature of warfare forever. A year later, he conceived the concept of nuclear fission, which he realized could power nuclear reactors and also produce horrific atomic bombs. Indeed, Szilard filed a patent application for such a bomb made from uranium, not with an eye to profiting from the weapon, but in hopes of keeping anyone else from making it. As a new world war became a reality and (as Szilard knew) there were eminent physicists in Nazi Germany who were, like him, clearly aware of the possibility of creating an atomic bomb, he encouraged Einstein, because of his fame and his celebrated research position at Princeton’s Institute for Advanced Study, to send a warning to FDR about the risk of a Nazi atom bomb. Einstein, to his later profound regret, agreed to do so.

The resulting letter, drafted by Szilard but signed on August 2, 1939, by Einstein, was hand-delivered to FDR by a friend of Einstein’s who was a Wall Street investment banker. It included a warning that there was disturbing evidence that German scientists might have already set about planning to develop such a superweapon:


I understand that Germany has actually stopped the sale of uranium from the Czechoslovakian mines which she has taken over. That she should have taken such early action might perhaps be understood on the ground that the son of the German Under-Secretary of State, [Ernst] von Weizsäcker, is attached to the Kaiser-Wilhelm-Institut in Berlin where some of the American work on uranium is now being repeated.2



Around the time Einstein’s letter was making its way to the Oval Office, Ed was advising his seriously bored younger brother that he should transfer out of Queens College, which he derisively called a “glorified high school,” and apply to Harvard to pursue his interest in physics.

After receiving Einstein’s troubling warning letter, on October 21 FDR established the Advisory Committee on Uranium, headed by scientist Lyman J. Briggs, director of the U.S. National Bureau of Standards, and including a mix of scientists and military leaders. In early 1940, the committee recommended that the federal government fund research into uranium isotope separation (U-235, constituting only a minute fraction of naturally occurring uranium, is the only fissionable form of the element) and further work on fission chain reactions using a reactor at Columbia University that was available to Fermi and Szilard.

By June 1940, FDR had replaced the uranium committee with a new organization, the National Defense Research Committee (NDRC), composed only of scientists and headed by Vannevar Bush, president of the Carnegie Foundation. For security reasons, foreign-born scientists—including even Fermi and Szilard—were kept off the new committee, and any further research on uranium was barred from publication (a decision that, in retrospect, may have done more harm than good in terms of keeping the nascent U.S. bomb project secret, since the sudden blackout clearly showed that ongoing research into uranium fission had become a secret).

The plan was to fund research into four possible methods for refining pure U-235 until the best path to producing significant quantities of bomb-grade material was developed. A year later, on June 28, 1941, the president issued an executive order establishing the Office of Scientific Research and Development (OSRD), tasking it with coordinating all military research and development. Bush remained in charge, reporting directly to the president, and was provided with an unlimited budget. Because of the importance attached to the atomic bomb research, the NDRC’s earlier ban on foreign-born scientist participation was dropped, and Fermi was put on the OSRD’s board.

Interestingly, while the NDRC and OSRD initially left research into uranium largely in the independent hands of various federally funded researchers like Fermi and Szilard, the committee took a different approach with another major challenge—an urgent need to expand on the successful, carefully guarded secret invention of radar by British scientists who were using the novel idea of generating microwaves and picking up the reflected radiation with large antennas stretched along the eastern coast of the British Isles as a way to spot incoming German bombers and V-1 drones. With this earlier scientific challenge, the goal was to figure out how to significantly upgrade the power of Britain’s invention, a top-secret ten-centimeter cavity magnetron, to produce much shorter-length microwave signals of sufficient power to enable radar to be placed on weapons systems as small as torpedo-carrying dive-bombers. So equipped, the planes could use the revolutionary new device to locate and attack German U-boats as they raised their metal periscopes or antennas above the sea’s surface. Small radar systems could even eventually be used to aim air-mounted guns on bombers.

Established in October 1940, the Radiation Lab, known familiarly as the Rad Lab, became the model for the of the ultimately much larger Manhattan Project, established two years later, on December 28, 1942.* Based at MIT, the Rad Lab, under tight security, recruited all the genius scientists and engineers it could find, giving them as much freedom as possible to share information among each other, as well as freedom from military interference, in hopes that they could solve an urgently important and daunting scientific problem. The Manhattan Project subsequently adopted the same approach, though there was more military oversight than at the Radiation Lab, which didn’t have a general overseeing it.

Like the Manhattan Project—which is often credited, controversially, with having ended the war with Japan—the Radiation Lab is often credited with having contributed significantly to an earlier-than-anticipated defeat of Germany and Japan by enabling Allied planes and ships to locate and target enemy planes and submarines from the air, easing the transport of men and military materiel from Canada and the United States to Britain and later to the western front in Europe.

By early 1941, well before the Manhattan Project was established, U.S. government–funded research into an atomic bomb had already begun to produce results. It was discovered, for example, that a fairly small amount of pure U-235 (early estimates were as little as ten kilograms rather than the actual forty-seven kilograms needed) could produce a massive nuclear blast. It was also discovered in 1942 that another newly discovered element, plutonium—a by-product of the nuclear fission created in uranium-fueled reactors but rarely found in nature, and then in only minute amounts—could also work as an atomic bomb. There were initial predictions (optimistic, it turns out) that an atomic bomb could be produced within two years’ time using one of these elements. But those predictions did not anticipate the obstacles to moving from theory to the engineering realities of constructing an atomic bomb, which proved to be daunting for both types of bomb, but for completely different reasons.

The basic design of a uranium bomb had been obvious to Einstein and Szilard as soon as they thought about it: basically a “plugged cannon” inside of which one subcritical hunk of fissionable uranium would be fired into a stationary subcritical hunk of the same metal at the other end of the “barrel” to create a fission reaction. But this seemingly simple weapon required an isotope, U-235, that represents only 0.73 percent of the uranium atoms in a given mass of refined uranium metal. Most of the rest of the shiny silver metal consists of the much more stable isotope U-238, which has three more neutrons in its nucleus and, while radioactive, does not create a chain reaction of ever more neutrons and splitting atoms, releasing in the process enormous amounts of energy and producing the desired fission explosion. Figuring out how to separate out just the lighter fissionable isotope of uranium was a challenge (since the isotopes are chemically identical and so cannot be separated by chemical reactions), requiring massive construction of high-speed centrifuges working with hot vaporized uranium gas along with significant amounts of electrical power as well as other elaborate, costly, and energy-hungry equipment.

Meanwhile, the problem with plutonium was almost exactly the opposite. Plutonium in the pure form of its most common isotope, P-239, might possibly be able to work in a simple cannon-type bomb, but it turned out the new element, relatively easy to isolate and extract chemically from the waste stream of a nuclear reactor, also always included a small amount of the isotope P-240, with one more neutron than P-239, which made it one thousand times more fissile than the more common isotope. This “contamination” made it so that subcritical plutonium pieces, if blasted together in a “cannon” system like U-235, even at the maximum obtainable speed of 1,000 mph, would start fissioning as they approached each other. This would heat both pieces into liquid before they even made contact and cause a small premature explosion that would destroy the whole bomb, with a resulting blast being no bigger than a large chemical bomb. It would require two years and a major engineering feat to make plutonium work as an atomic bomb, as was finally accomplished with the “Gadget,” the first atomic bomb constructed and tested in the Manhattan Project’s Trinity Test on July 16, 1945. (This was the task that Ted Hall, in June 1944, was heading up a team working to accomplish.)

By the time the plutonium bomb was successfully detonated, Germany had already surrendered and Japan’s surrender was imminent.


* One reason I initially became interested in the story of Ted Hall was that it resembled somewhat the experience of my own father, David Lindorff, the first of his immigrant German family to go to and eventually graduate college (MIT), where he earned a BS in electrical engineering. Dad was eighteen when he was hired in 1941, at the end of his freshman year, by the Rad Lab. As he recounted the story, he was leaving the school after his second semester of study because of the sudden death of his own father from colon cancer. Dad had to find full-time employment to support his widowed mother and his seven-year-old brother. Having just filed leave of absence papers with the college, he decided to use as a shortcut a tunnel that led from the basement of Building 10—the iconic Great Dome classroom and administration building at the main entrance to the campus—to the Red Line subway. He found the door to the tunnel locked, with two signs taped on it. One read, “Top Secret. No Admittance” the other read, “Looking to Hire: Lab technician.”

In the market for a job, Dad knocked on the door, and an older man opened it a crack, asking him what he wanted. When my father said he was interested in the tech job, the man, who turned out to be the famed Nobel physicist Isidore Rabi, responded, “What can you do?” My father replied proudly that he’d just completed MIT’s first-year engineering program with straight A’s. Rabi responded, “You and a hundred other students. But what can you do?” My father told him that he had built his own ham radio set in high school, to which Rabi responded, “Oh, so you can solder?” My father said, “Sure,” and he was hired on the spot. Dad thus became the youngest engineer at the Radiation Lab, much as Ted two years later became the youngest physicist at Los Alamos. Like Ted, too, within a year, with the war raging, Dad was drafted, in his case by the U.S. Navy. Loathing the uniforms assigned navy recruits, with their funny-looking bell-bottom trousers and back flaps, he decided on a whim, while heading to his induction, to instead enlist in the Marines at a recruiting office he was walking past. The Marine uniforms in the posters, he explained later, looked much sharper. The eager Marine recruiter falsely assured him he would make certain my father would be allowed to continue his “important national security work” with the Radiation Lab. When Dad instead found himself in basic training being prepared for transfer to combat in the Pacific theater, he contacted senior people at the Rad Lab. To the intense irritation of the base commander, the lab pulled strings with the Marines and had his orders changed to the Vero Beach Naval Air Station in Florida. There he spent the war flying shotgun on dive-bombers attempting to test and harden the delicate glass tube–based radar devices, which the huge G-forces the planes created pulling out of their dives tended to destroy as soon as they were used.
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TED HALL

From Student Physicist to Manhattan Project Recruit


You have to learn the rules of the game. And then you have to play it better than anyone else.

—Albert Einstein



While the U.S. atomic bomb project was moving along in what was (at least during the years the Manhattan Project was underway) believed to be total secrecy, even within the federal government, Ted Hall had been growing up quickly. Following his brother’s advice—or perhaps one could say insistence—during the spring of 1942, Ted applied to Harvard as a transfer student from Queens College. The application deadline for transfer students had already passed, but his stunning New York Board of Regents exam scores and glowing recommendation letters from his teachers at Queens College won him admission anyway. And so, in the fall of 1942, Ted began classes at Harvard as a junior physics major while he was still just sixteen.

By the luck of the draw, Harvard assigned this young transfer student to Leverett House, which had become by reputation (reinforced by self-selection among upperclassmen, who got to request and sometimes obtain specific room assignments) a residence hall of choice for student leftists. This led to its becoming known around the college as “Moscow-on-the-Charles.” Ted found himself randomly assigned to a dorm room with two upperclassmen who, like a number of students at the school in those days, identified themselves as Marxists. Jake Bean (who never graduated from Harvard but ended up as curator of drawings at the Metropolitan Museum of Art in New York) was chairman of the school’s John Reed Society, a legacy relic of the old Communist-front John Reed Club, which was at the time a small assemblage of some dozen students, with no Party connection needed and no ideological requirement. Hall’s other roommate was Barney Emmart, another John Reed Society stalwart who, after a stint in the Army Air Corps as a meteorologist, became a journalist like his father and later a media critic and professor.1

The John Reed Club, which at one point boasted thirty chapters in as many cities around the United States, was named after the Harvard alum who became famous as an advocacy journalist for his “embedded” and sympathetic coverage of the Mexican Revolution during 1914 and the Bolshevik Revolution in St. Petersburg in 1917. The club, originally established in 1929 by the U.S. Communist Party, was operated as a “mass organization” or “front” until 1936, when the Party, following instructions from Moscow, abandoned it as part of a change in strategy to align the U.S. Communist Party with Roosevelt’s New Deal under an antifascist united front strategy. By 1943, “any vestiges of the John Reed Clubs had vanished as an organization within the Communist Party USA.”2

But at Reed’s alma mater, the organization continued—though no longer as a front organization—with its name changed to society from club. This society, with no Party backing, struggled through the war years, at one point before Hall and Sax arrived splitting in two over the issue of admitting non-Marxists as members. Several years later, after the war was over, Hall described the Reed Society to his then-girlfriend Joan Krakover as “more of a joke” by 1943 when he was frequenting its meetings—a way to seem edgy, perhaps, and to get together with smart young leftist-leaning students who wanted to kibbitz around while also discussing politics and Marxist philosophy.

One of those smart young leftists in the society was Harvard mathematics major Horace Chandler Davis. A year younger than Hall, Davis had joined the Communist Party in 1943 at the age of seventeen. Another resident of Leverett House, Davis became friends with Hall, Sax, and another young physics major, a month older than Hall, named Roy Glauber. In a conversation with me in early 2022, Davis—ninety-six years old and still living with his wife, noted historian Natalie Zemon Davis, in Toronto (where they were both emeritus professors at the University of Toronto)—recalled his three young schoolmates, Hall, Sax, and Glauber, as being “all leftists of a sort like most of those at Leverett House.” He added, however, that “as a member of the Party, I was always looking for potential recruits, but I never thought of any of the three of them as candidates for recruitment. I don’t think I ever had the feeling, ‘Hey I should try and sign these guys up.’”

As a serious and committed Communist, Davis (who died on September 24, 2022, his mind still so sharp he insisted on speaking remotely from his hospice bed at a meeting he had organized to support Azat Miftakhov, an outspoken Russian mathematics graduate student imprisoned on a trumped-up charge) was likely a good judge of people’s political sentiments even at a young age. Hailing from a radical family of upper-class Boston “Brahmins,” he never hid his political beliefs, boldly identifying himself as a socialist and Communist, except during his years in the U.S. Navy, when, “in accordance with Party policy to support Roosevelt,” he quit the Party, rejoining only after his discharge.

Returning to Harvard after the war, Davis went on to graduate in 1950 with a doctorate in math. He landed a job as an instructor on the math faculty of the University of Michigan, only to be fired in 1954 because of his prior Party history. That was when he became “something of a legend and hero” among leftist opponents of that witch hunt era in academia, according to HUAC/McCarthy-era historian Ellen Schrecker, who highlighted his experience at the opening of her groundbreaking book on that era in academia, No Ivory Tower.3

Like many dedicated Party members, Davis quit the Communist Party for good in 1953 as Stalin’s epic crimes and atrocities were confirmed by the new reformist Soviet premier Nikita Khrushchev. Nonetheless, his youthful Party history followed him during that paranoid decade. When he and two other professors at the school were called before the notorious House Un-American Activities Committee later that year, Davis refused to cooperate with the demand that he name fellow Communist Party members or former members allegedly lurking unrecognized in academia. Cited for contempt of Congress, he was sentenced to six months in FCI Danbury, a federal prison in Connecticut, and was controversially dismissed by the university. Locked up and serving his sentence once his appeals had been exhausted, he wrote a research paper behind bars that, when it was later published in the American Mathematical Society’s journal, included a note saying, “Research supported in part by the Federal Prison System. Opinions expressed in this paper are the author’s and are not necessarily those of the Bureau of Prisons.”4

There is no evidence that Ted Hall was a Communist as a Harvard student, much less a Party true believer, as some historians of the era have baselessly claimed, usually on the thin “reed” of his early teenage membership in the American Student Union and his later college participation in the Harvard John Reed Society. Clearly a socialist and interested in Marxist economic theory, Ted was also admiring of the Soviet Red Army’s heroic resistance to the German invasion of the country—but so were many, if not most, Americans at that time.

Like many a young student, Hall found diversions aplenty to his studies, like the Reed Society, as well as interesting courses outside his major in physics. Also competing for his attention was the Harvard campus’s heavy emphasis on the war effort, with large numbers of students in the Reserve Officer Training Program (ROTC) and with the navy operating an officer training program on the campus. All this served to make it difficult for a young student with wide-ranging interests, including in the war, to focus on the challenging science program he had selected for his first semester, which included optics, electricity, magnetism, and mechanics, along with German language and a philosophy course titled “Fundamental Issues at Stake in the War.”

He wrote to his brother in April 1943 describing his program:


Dear Ed,

As an educational institution the spirit is all wrong. THERE IS NO LAUGHING IN THE CLASSES. What it boils down to is that there is no appreciation of the lusty beauty of effective learning—learning that is to be applied to world-building. That is perhaps the basis of education. In this sense the process of education depends as much, maybe more, on the student as on the prof, where one authority is thumping his irrefutable facts into the heads of good students who will learn it all.5



Frustrated, Ted began participating in a lot of extracurricular options, ranging from guerrilla warfare training and lessons on how to parachute behind enemy lines (on offer because of student expectations of being drafted, interest in the war, and all the Navy personnel attending classes at the university) to tennis and sculling on the nearby Charles River. All that and meetings of the John Reed Society too.

Ted’s work suffered—ironically, in view of his future activities—as he began questioning the relevance of his physics
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Figure D.1 January 6, 1951 letter from FBI director J. Edgar Hoover to USAF Office of Special Investigations inspector General Joseph Carroll informing him that Air Force Major Edward Hall, working on a top-secret ballistic missile project, is the brother of a known Soviet Manhattan Project spy. From FBI files obtained through FOIA
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Figure D.2 Early Dropshot bombing program for hitting the Soviet Union and other Communist nations with 180 Nagasaki-sized nuclear bombs to destroy the USSR as an industrial society. Document created by author based on information from the National Archives
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