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I. INTRODUCTION

Antoine Henri Becquerel was born into a family with a rich legacy in
science, on December 15, 1852, in Paris, France.

His father Alexandre-Edmond Becquerel, was an esteemed physicist. And
his grandfather, Antoine César Becquerel, had been a pioneering researcher
in the field of electrochemistry. Growing up in such an intellectually
stimulating environment, Henri was naturally drawn to the sciences from a
young age. His family’s influence and access to a wealth of scientific
knowledge and resources played a crucial role in shaping his early interest
in physics.

Henri’s formal education in physics began at Lycée Louis-le-Grand, a prestigious secondary school in Paris. During his time
here, Henri demonstrated exceptional aptitude in mathematics and physics, which were bolstered by his family’s
encouragement and academic background. His experiences at this school solidified his foundation in scientific principles and
prepared him for advanced studies.

In 1872, Henri Becquerel enrolled at the Ecole Polytechnique, one of France’s leading engineering schools. His education
here was marked by rigorous training in the sciences and engineering, which honed his analytical skills and deepened his
knowledge of physical phenomena. The school’s emphasis on practical and theoretical aspects of science greatly influenced
his approach to research.

After completing his studies at the Ecole Polytechnique. Henri advanced to the Ecole des Ponts et Chaussées, where he
focused on civil engineering. This phase of his education introduced him to a more applied aspect of science. He integrated
his knowledge of physics with engineering challenges. It was during his time here that he began to develop a keen interest in
the properties of natural elements, which would later lead to his experiments with uranium salts and the discovery of
radioactivity.

IT. HENRI BECQUEREL EXPERIMENTS

The Discovery, as reported by Ernie Tretkoff in the APS News, Feb. 25, 2008:

In one of the most well-known accidental discoveries in the history of physics, on an overcast day in March 1896, French
physicist Henri Becquerel opened a drawer and discovered spontaneous radioactivity.

Henri Becquerel was well positioned to make the exciting discovery, which came just a few months after the discovery of
x-rays. Becquerel was born in Paris in 1852 into a line of distinguished physicists. Following in his father’s and
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grandfather’s footsteps, he held the chair of applied physics at the National Museum of Natural History in Paris. In 1883
Becquerel began studying fluorescence and phosphorescence, a subject his father Edmond Becquerel had been an expert in.
Like his father, Henri was especially interested in uranium and its compounds. He was also skilled in photography.

In early 1896 the scientific community was fascinated with the recent discovery of a new type of radiation. Wilhelm
Conrad Roentgen had found that the Crookes tubes he had been using to study cathode rays emitted a new kind of invisible
ray that was capable of penetrating through black paper. The newly discovered x-rays also penetrated the body’s soft tissue,
and the medical community immediately recognized their usefulness for imaging.

Becquerel first heard about Roentgen’s discovery in January 1896 at a meeting of the French Academy of Sciences. After
learning about Roentgen’s findings, Becquerel began looking for a connection between the phosphorescence he had already
been investigating and the newly discovered x-rays. Becquerel thought that the phosphorescent uranium salts he had been
studying might absorb sunlight and remit it as x-rays.

To test this idea (which turned out to be wrong), Becquerel wrapped photographic plates in black paper so that sunlight
could not reach them. He then placed the crystals of uranium salt on top of the wrapped plates and put the whole setup
outside in the sun. When he developed the plates, he saw an outline of the crystals. He also placed objects such as coins or
cut out metal shapes between the crystals and the photographic plate and found that he could produce outlines of those
shapes on the photographic plates.

Becquerel took this as evidence that his idea was correct, that the phosphorescent uranium salts absorbed sunlight and
emitted a penetrating radiation like x-rays. He reported this result at the French Academy of Science meeting on February
24, 1896.

Seeking further confirmation of what he had found, he planned to continue his experiments. But the weather in Paris did
not cooperate; it became overcast for the next several days in late February. Thinking he couldn’t do any research without
bright sunlight, Becquerel put his uranium crystals and photographic plates away in a drawer.

On March 1, he opened the drawer and developed the plates, expecting to see only a very weak image. Instead, the image
was amazingly clear.

The next day, March 2, Becquerel reported at the Academy of Sciences that the uranium salts emitted radiation without
any stimulation from sunlight.

Many people have wondered why Becquerel developed the plates at all on that cloudy March 1, since he didn’t expect to
see anything. Possibly he was motivated by simple scientific curiosity. Perhaps he was under pressure to have something to
report at the next day’s meeting. Or maybe he was simply impatient.

Whatever his reason for developing the plates, Becquerel realized he had observed something significant. He did further
tests to confirm that sunlight was indeed unnecessary, that the uranium salts emitted the radiation on their own.

At first, he thought the effect was due to particularly long-lasting phosphorescence, but he soon discovered that non-
phosphorescent uranium compounds exhibited the same effect. In May he announced that the element uranium was indeed
what was emitting the radiation.

Becquerel initially believed his rays were similar to x-rays, but his further experiments showed that unlike x-rays, which
are neutral, his rays could be deflected by electric or magnetic fields.

Many in the scientific community were still absorbed in following up on the recent discovery of x-rays, but in 1898 Marie
and Pierre Curie in Paris began to study the strange uranium rays. They figured out how to measure the intensity of the
radioactivity, and soon found other radioactive elements: polonium, thorium, and radium. Marie Curie coined the term
“radioactivity” to describe the new phenomenon.

The story of Becquerel’s discovery is a well-known example of an accidental discovery. Somewhat less well known is the
fact that 40 years earlier, someone else had made the same accidental discovery. Abel Niepce de Saint Victor, a
photographer, was experimenting with various chemicals, including uranium compounds. Like Becquerel would later do, he
exposed them to sunlight and placed them, along with pieces of photographic paper, in a dark drawer. Upon opening the
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drawer, he found that some of the chemicals, including uranium, exposed photographic paper. Niepce thought he had found
some new sort of invisible radiation and reported his findings to the French Academy of Science. No one investigated the
effect any further until decades later when Becquerel repeated essentially the same experiment on that gray day in March
1896.

ITII. ON RADIOACTIVITY, A NEW PROPERTY OF MATTER THE NOBEL LECTURE, 1903

The most comprehensive description of the research and discovery, with illustrations, was presented in Becquerel’s
lecture that can be read here.
https://www.nobelprize.org/uploads/2018/06/becquerel-lecture.pdf .

IV. THE BECQUEREL UNIT

The becquerel (symbol: Bq) is the unit of radioactivity in the International System of Units (SI). One becquerel is defined
as an activity of one per second, on average, for aperiodic activity events referred to a radionuclide. For applications relating
to human health this is a small quantity, and SI multiples of the unit are commonly used.

The becquerel is named after Henri Becquerel, who shared a Nobel Prize in Physics with Pierre and Marie Curie in 1903
for their work in discovering radioactivity.

The becquerel succeeded the curie (Ci), an older, non-SI unit of radioactivity based on the activity of 1 gram of radium-
226. The curie is defined as 3.7x1010 s—1, or 37 GBq..
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