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of [natural laws].  .  .  . In this connection it is of paramount impor-
tance that the outside world is something independent from man, 
something absolute, and the quest for these laws . .  . appeared to me 
as the most sublime scientific pursuit in life.” Early in his academic 
career he had been attracted to the science of heat, thermodynamics, 
since it is based on two absolute laws. The First Law states that heat 
is a form of energy, and the Second Law governs the flow of heat and 
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figurE 1.1. Original data showing measurements of blackbody radiation energy (vertical axis) 
as the temperature (horizontal axis) is varied while the frequency is fixed compared to differ-
ent theories for the Radiation Law. The data points are represented by various types of sym-
bols, with the different types of dashed lines represent different theories. The curve with the 
larger dashes outlined in gray represents Wien’s Law which disagrees strongly with the data. 
The small dashes represent an empirical formula of no historical importance. The dash- dotted 
line is the Raleigh- Jeans Law which works rather well for the long wavelength (low frequency) 
radiation measured in this experiment (but which fails in other experiments). The solid line is 
Planck’s Law, which fits the best and also works at higher frequencies. The graph is from 1901, 
shortly after Planck proposed his law; in October of 1900 he still believed that the Wien Law 
was correct. More details on the Radiation Laws are given in appendix 2.
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philosophical views during the two years of meetings. The group would 
convene at the apartment of one of the members, and over a frugal 
repast would debate the meaning and merits of the assigned works, 
which included philosophy (David Hume and John Stuart Mill), his-
tory and philosophy of science (Henri Poincaré and Ernst Mach), and 
occasionally great literature (Don Quixote and Antigone).

Solovine recalled that these gatherings brimmed over with mer-
riment, although woe to him who would slight the gravity of the oc-
casion. On one memorable night, Solovine, having skipped out on a 
meeting at the last minute to attend a concert, returned to his apart-
ment to find his bed piled high with furniture and household items, 
his room enveloped in thick cigar smoke, and a scolding note in Latin 
pinned to his wall. Einstein remembered these get- togethers with the 
greatest fondness. In 1953 he wrote to Solovine:

figurE 8.1. (a) Hand- drawn cartoon by Maurice Solovine celebrating Einstein as President of 
the Olympia Academy, with his bust garlanded in hanging sausages. (b) Satirical inscription 
in Latin that accompanied the cartoon. It translates as “The man of Hechingen, expert in the 
noble arts, versed in all literary forms –  leading the age towards learning, a man perfectly and 
clearly erudite, imbued with exquisite, subtle and elegant knowledge, steeped in the revolution-
ary science of the cosmos, bursting with knowledge of natural things, a man with the greatest 
peace of mind and marvelous family virtue, never shrinking from civic duties, the powerful 
guide to those fabulous receptive molecules, infallible high priest of the poor in spirit.” Cour-
tesy the Albert Einstein Archive.
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law. But after submitting his paper he recalled that there are molecular 
vibrations that do not interact with radiation at all, and that such vi-
brations can still store heat and contribute to the specific heat.4 Ein-
stein realized that this was an important observation and actually 
published a note of correction, stating, “most certainly there could 
exist uncharged heat carriers [vibrations], i.e. such ones that are not 
observable optically.” But if neutral vibrations, those that do not in-
teract with radiation, were also subject to the law of quantization of 
energy, then whatever the quantum theory was, its domain was not 
merely the interaction of radiation with matter, as Planck had hoped. 
The disease of discontinuity was present in matter without radiation; 
Newtonian atoms had frozen to death.

4 These are vibrations that do not generate a net dipole moment.
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figurE 13.1. Graph from Albert Einstein’s 1907 paper which predicts that the specific heat of 
all solids should go to zero as the temperature is lowered, due to quantization of vibrational 
energy. Here the theory (dashed line) is being compared to Weber’s data for the temperature 
variation of the specific heat of diamond. Courtesy the Albert Einstein Archive.
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everything for me herself, as this has proved necessary.” However, by 
January he was bedridden again for six weeks and did not feel fully 
healthy again until the following summer, despite “Elsa indefatigably 
cooking” his “chicken feed.” It was in that summer that Einstein finally 
received the consent to a divorce from Mileva, with its famous stipula-
tion that she would receive the proceeds of his inevitable Nobel Prize 
(should he survive long enough to receive it). By the following June 
(1919), after the legal formalities had been concluded, Einstein would 
finally marry Elsa and fulfill her long- held desire to become Mrs. Al-
bert Einstein. She would be a steady, reliable presence in his life for the 

figurE 22.1. Watercolor of Einstein and Paul Ehrenfest playing duets in Leiden during one of 
Einstein’s periodic visits. Original watercolor by Maryke Kamerlingh- Onnes, courtesy AIP 
Emilio Segrè Visual Archives.
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senseless destruction satisfied a 
deep, if unanticipated, social need. 
And so Einstein became a symbol 
of man’s better nature, a potential 
political force, an ethnic beacon 
to the Jews, an inspiration for rev-
olutionary art, and a challenge to 
philosophers. His public lectures 
were sensational events; his opin-
ions on all things were sought; he 
should write this or that commen-
tary, give this or that speech, join 
this or that committee, for this or 
that worthy cause. All of which de-
tracted from his true life’s mission, 
to think deeply about nature and, 
more specifically, to finally get to 
the bottom of the conundrums of 
atomic theory. He wrote to his old 
friend Zangger in January 1921, 

“the fragmentation of one’s intentions by the motley array of duties is 
crippling, especially for a person made more for concentration than for 
conformance.”

While Einstein was soaring to unprecedented celebrity for a scien-
tist, Germany was struggling to maintain a stable political order after 
its defeat in the Great War. The Weimar Republic, with its liberal con-
stitution, was established in the summer of 1919 and for the next four 
years suffered repeated challenges from reactionary forces, led by the 
right- wing Freikorps. These forces fed the surge of anti- Semitism that 
followed the German surrender and signing of the Treaty of Versailles. 
Einstein, due to his newfound prominence, was a natural target to 
attack. A fringe group of scientists and engineers, led by an obscure 
engineer named Paul Weyland, attacked relativity theory as fallacious 
and undermining of the purity of German Science. Einstein, rather 
naively, thought that paying attention to this claque and refuting their 

figurE 23.1. Cover of Berliner Illustrirte Zeitung 
of December 14, 1919, proclaiming Einstein 
as a new genius on the world stage.
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figurE 25.1. First page of Einstein’s letter to Schrödinger of February 28, 1925 in which he ex-
plains how Bose statistics differs from classical statistics, using the diagram at the bottom of 
the page. The example is equivalent to two quantum coins: on the right Einstein lists the four 
states of two ordinary coins, whereas on the left he lists the three states of quantum coins, since 
heads- tails and tails- head are indistinguishable quantum mechanically. Austrian Central Li-
brary for Physics.




