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The beginning of the Albert Einstein’s contact with M N Saha and S N Bose
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Albert Einstein (Fig 1) is one of the most famous physicists of the 20" century. His name is
associated with the quantum nature of light and the theory of relativity. He communicated not only with
India’s politician Mohandas Karamchand Gandhi, but also with Indian physicists S N Bose and M N Saha.
Details of Einstein’s interaction with Indian scientists are explored in a separate article. In the following, I
show how the interaction between Saha-Einstein and Bose-Einstein began.

March 14, 1879 at Ulm, In 1921, he was awarded the Nobel Prize for Physics; Einstein died on April
18, 1955 at the age of 76.

Fig 1. Albert Einstein. Credit: “Science and Culture”, Kolkata.

In the second decade of the 20™ century, due to the efforts of Bengali nationalists under the guidance
of Asutosh Mookherjee (also written as Mukherjee) — a jurist and educationist, in 1914, the University
College of Science and Technology was established [1]. In 1916, two young Bengalis — M N Saha and S N
Bose (Fig 2) were appointed as Research Fellows at a monthly salary of Rs 200/- each. In 1919 they were
Lecturer in the Department of Physics [2]. They were fascinated by the modern physics topics, such as the

Corresponding author :
e-mail: rajindersingh(@uni-oldenburg.de (Rajinder Singh)



200 Rajinder Singh

quantum nature of energy as proposed by Max Planck; Einstein’s quantum nature of light, and theory of
relativity. They translated Einstein’s and H. Minkowski articles and publish: “The Principle of Relativity:
Original Papers by A. Einstein and H. Minkowski (Fig 3) [3].
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Fig 2. Front row: Middle J C Bose. To his right side — M N Saha. S N Bose standing behind Saha. Credit:
Bose Institute, Calcutta.
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Fig 3. Cover of the book (reprinted in 2006): A translation of A Einstein’s and H Minkowski’s original
papers by M N Saha and S N Bose. Credit: University of Calcutta.



The beginning of the Albert Einstein’s contact with M N Saha and S N Bose 201

/~ PRYSICS DEPARTIZEATY: I
Daoccs University.

Dertd, the LA &,”,,.

@l“l. ca‘, r‘;' J ‘M ‘:v‘ 4 A‘ i~
iy Ll o Avsad O
U actomf any 7 J“""’ l‘ 5“ P

o . J am aveaine %
il o~ ALl L lar (J Love L_( e
olz Puta Ka (,«ffqu-f ‘”.‘_’_ — Placcrl fow
‘Afl—l-‘f ?"{K- Claees =L Py '7A‘-~ C)

. p. w0 o Cpiee
”‘% ww; '&‘ f’é‘;‘ z;l._‘.- ‘f“ (.,

4.,(,.-:-1-7’":‘]“"‘{.\.[ s :%u—t

h (n bz R "
pt: G fofur - 8 T

. o tadh o
it e /4‘7“\ o L ﬁvlé/adc'w\
w  Zet J do nat ik gy

SCouqen !--
'En‘:f,‘uc - Jmh‘;}-‘g a e

JUANS
b i LT,
J Jﬂa/ Ko os

Fa ZL. S £y ,;w-»;?-lmz

Qa4 S /tm“—m b Kool

finki ~ Rt "-"'5‘ 5.74_: J~ 4:&-54
t & V¥ 4 o -6 bem
JWIIIIAV P e whs Lasateds

7o fefan Gemanabirost Pute Al
o faligtt

.AJ«.:
- J

Fig 4. S N Bose’s letter to A Einstein. Credit: S N Bose National Centre for Basic Sciences, Kolkata, India
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M N Saha and A Einstein

In 1919-1920, M N Saha wrote a series of articles. He gave an expression to explain the structure
of stars. This later came to known as the Saha ionisation. Due to his achievements, the University of Calcutta
granted Saha a scholarship for higher study in Europe. He went to England, but found that in the laboratory
of his host, A Fowler, there were not adequate facilities to experimentally prove his ionisation theory. At the
advice of his British adviser, he went to Berlin and worked in the laboratory of the German chemist Walther
Nernst. While in Berlin, Saha got a letter from his mentor, A Mookherjee, in which a new position at the
University of Calcutta was offered to Saha. Before returning back, on Aug 20, 1921, he wrote a letter to
Einstein; and asked for a recommendation letter, so that a rich Indian businessman gives him grant for the
required research apparatus. Saha’s letter of Dec 6, 1922, to A Mukherjee indicates that Einstein supported
Saha’s case. However, Saha never got grant or research facilities at the University of Calcutta; and in the end
of 1923 joined the University of Allahabad.
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S N Bose and A Einstein

As seen above, Bose started his career at the University of Calcutta. Before Bose wrote his “classical
paper” (that is the derivation of Planck’s law using light quanta) from Dhaka, he mainly read Einstein’s and P
Debye’s articles that were published in German journals [4]. In 1921, S N Bose left for Dacca to take newly
created position as Physics Professor. His interest in statistics is reflected from his early papers [5]. In Dacca,
by applying quantum nature of light, he derived Planck’s radiation law. For that he reasoned: “In all cases it
appears to me that the derivations are not sufficiently justified from a logical point of view. On the other hand,
the light-quantum hypothesis combined with statistical mechanics (...) appears sufficient for the deduction of
the law independently of classical theory. In the following I shall sketch the method briefly” [6]. However,
before the publication of the article, Bose sent a letter to Einstein and requested him to see the worth of the
article, to be published (Fig 4); and if so, to get it published in a German Journal. Einstein not only translated
Bose’s article; but also in a footnote stated: According to my opinion the deviation of Planck’s law by Bose
is an important step. Therein given method gives the quantum theory of ideal gases; as I shall show elsewhere
[7].

On July 10, 1924, in a session of the Prussian Academy of Sciences, Berlin, Einstein presented his
paper “On the quantum theory of monoatomic ideas gas”. “Clearly, Bose’s work triggered a creative outburst
in a mind already well-primed to respond to it” [8]. The combination of the two ideas led to the foundation
of Bose-Einstein statistics.

To close with this section, it is to be mentioned that on June 15, 1924, from France, Bose wrote
second letter to Einstein and sent another manuscript, with similar request. This was also translated by
Einstein and got published in “Zeitschrift fiir Physik” [9].
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