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Introduction

We have now looked at a small sampling of some of the events
of 1905 that turned out to have important effects on empire,
geopolitics, gender relations, identity politics, and personal
liberty. Some of these events had clear and immediate effects,
visible at the time and impossible to ignore. Others appeared
inconsequential to most people, but their significance was
recognized later through reflection. As a year in flux, 1905
brought about changes in all these realms, including in the
realm of one final example - the sciences - and in the ways
people understood the physical world around them...
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Science and Uncertainty

In December 1999, as the 20t century was ending Time
magazine named Albert Einstein as the most important
person of the century. Born in 1879, Einstein had always
excelled at math and sciences. Yet, at 25, he was an
unremarkable graduate of a teaching program in
mathematics and physics, now working on his Ph.D. at the
University of Zurich. He was looking for a teaching gig and
working, in the meantime, as an examiner in the Swiss Patent
Office. But 1905 turned out to be the most important and
productive year of his life. That year, he wrote and published
four scientific papers that remain central building blocks in
our understanding of the universe and the foundations for
much of the science and technology that permeates our lives:

* "On a Heuristic Viewpoint Concerning the Production and
Transformation of Light,” was submitted for publication on
March 18, and introduced the concept of photons. It was
the basis for Einstein’s award of a Nobel Prize in 1922 and
was frequently cited for the rest of the century.

* "On the Motion of Small Particles Suspended in a Stationary
Liquid, as Required by the Molecular Kinetic Theory of
Heat” was submitted less than two months later. It showed
the source and nature of movement of minute particles in
what is known as “Brownian Motion".

* The third, "On the Electrodynamics of Moving Bodies” was
submitted just six weeks later. This paper contained what
became known as the “Special Theory of Relativity” (and
was expanded upon in later works, including his 1915
article “On the General Theory of Relativity").

* And finally, in "Does the Inertia of a Body Depend Upon Its
Energy Content?," submitted on September 27, Einstein
articulated that the relationship between mass (M) and
energy, (e) was a function of the speed of light (c), the
components of what became the most famous scientific
formula of the century: "E=Mc?".
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Albert Einstein, c. 1904-1905

Though each has remained deeply influential, his theory of “special relativity” was particularly
disruptive... What does “relativity” actually mean? The laws of physics are fixed and apply to
everybody. The speed of light, for example, is fixed at 186,000 miles per second. Butin 1905,
Einstein argued that for people moving at different speeds, it seems that the speed of light
varies. Thus, he showed that it must be time that passes differently depending on how fast you
are moving in the universe. And since everything in the universe is moving relative to
everything else, there is no fixed frame of reference. In essence, time moves relative to the

observer.

It was a startling idea, and within the group of
scientists who wrestled with the underpinnings
of our understanding of the universe, Einstein’s
findings were revolutionary. In the following
decades, it was joined by other ideas which
similarly undercut existing understandings of
physics and mathematics and the very idea of
scientific knowledge. In 1927, German
physicist Werner Heisenberg (1901-1976)
framed the “Uncertainty Principle” as part of his
critical work on quantum mechanics. He found
that there are limits to what we can know about
certain atomic-level particles. If we are sure of
its location then we can’t know precisely how
fastitis moving and if we know how fast it is
moving, then we can’t know exactly where it is:
we have to pick one.

Likewise, in 1930, mathematician Kurt Godel
(1906-1978) showed that no logical system
could ever prove itself to be true. This
“Incompleteness Theorem” had profound
implications for mathematics and formal logic,
on which Godel continued to work when he
joined Einstein at the Institute for Advanced
Study in Princeton in 1940.

Werner Heisenberg (above); Kurt Gédel (below)
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Taken together, these ideas marked a
fundamental change in the nature of science. The
“Scientific Revolution” of the 17t and 18t
centuries had been epitomized by the work of
Isaac Newton, and had promised a stable, and
increasingly known world of nature and the
cosmos. Since the Enlightenment of the 18t
century, many thought that science was closing
the door on doubt, on the ‘'unknowable.’ For
hundreds of years, there was confidence that even
though many mysteries remained, science would
progress and—eventually—humans would fully
understand the universe and their place in it. But,
starting with Einstein’s work in 1905, these papers
upended all that.

It may be nothing more than coincidence that these ideas, which undermined the certainty,
regularity, and reliability of a stable Newtonian worldview emerged just as the acceleration of
social change in the 19t and 20t centuries (what we call ‘'modernity’) was undermining so many
other existing assumptions about the world. Globalization, urbanization, industrialization, the
expansion of more inclusive forms of political participation, and the creation of mass markets,
mass movements, and mass communications - all contributed to a widespread sense of constant
change. They suggested the older models of understanding the world wouldnt work anymore
(even if few had heard of Einstein, Heisenberg, or Gédel and far fewer could understand their
work). Coincidence or not, we can trace a parallel between the erosion of definitive social
authority and the implications of new scientific ideas - there are multiple correct answers
depending on your perspective. These discoveries were thrilling, and cause for great optimism
about exciting discoveries yet to be made. And yet, they also echoed the anxieties of the era. If,
as Godel showed, it's impossible to prove that mathematics is true, what can anyone rely on?
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Conclusion

The world of 1906 was considerably
different from that of 1904, even if it
wasn't clear to most people exactly how
at the time. When we are in the flow of
many events, gazillions of outcomes
seem possible. In this way, we might feel
a connection to those living in 1905 -
perhaps to their sense of bewilderment
about the changes taking place around
them, their optimism or anxiety about the
future, or even to their efforts to
participate in or enact those changes.

But looking back at 1905, hindsight permits us to see how each of these events fit into a larger
picture of transformations called “modernity” unfolding across the last two centuries, as well as
the significance of the events we have explored in this module and how many of them were
connected to one another. We can fairly easily identify the relationship between demands for a
place on the global imperial stage, in the Russian government, in the British parliament, in
administrative decision-making in India, or answers to our place in the universe. And we can
also see how in some ways we are still wrestling with some of the same changes and questions
- about global geopolitics, industrialization, political inclusion, and equity - in our world today.

So, alongside both our connection to the sense of uncertainty of 1905, and the longer
transformational processes that bind us with that year in the flow of time, it's worth
remembering then another lesson from this module... That every year, every day, history
happens to people and by people. Just as history was happening in 1905, it is unfolding for us
today, too, even when it's hard for us to see.

Calcutta, India
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