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Abstract This short editorial provides an introduction to the special issue on the 100th birth anniversary
of the legendary physicist Prof. Yoichiro Nambu. The special issue brings together various papers of some
of the people whose work was inspired by Prof. Nambu’s contributions to Physics.

With great pleasure and a sense of reverence, we
bring forth this special issue of EPJ in honour of Prof.
Y. Nambu. The title ‘Symmetry, Dynamics and Strings’
tries to encompass the broad areas of Prof. Nambu’s
contribution to Physics. In reality, his reach was so
vast that no title would do justice to his immense con-
tribution to Physics. January 18, 2021, was his 100 th

birthday, and because of the pandemic, the celebrations
were few and restricted to his students. However, the
breadth and depth of Prof. Nambu’s ideas warranted
something on a much grander scale, considering all the
physics his work has influenced. So, we decided to bring
out a volume in which not only are his ideas showcased
(no volume can do that), but people, who are “violets
by a mossy stone”, young physicists whose work is pro-
foundly influenced by Prof. Nambu could pay homage.
There have been special issues on Prof. Nambu from all
over the world, but this one is special in a different way.
It brings forth the influence he had on science in India.
Prof. Nambu had three Indian students, Prof. Sumit R.
Das (University of Kentucky and TIFR Mumbai), Dr
Madhusree Mukerjee ( Scientific American, Germany)
and Bindu A. Bambah (University of Hyderabad). This
volume starts with a brief biography of Prof. Nambu
by his biographer Dr Madhushree Mukerjee [1], which
is informative and poignant at the same time[2–4]. It
gives us insight into the inner workings of the brilliant
mind of a person often called the ‘Foreteller of Physics’.
His ideas were way ahead of his time and continue to
influence contemporary physicists. The article by Prof.
Sumit Das [5] outlines the evolution of Nambu’s break-
through idea of string theory, which began as the phys-
ical description of the Veneziano model as vibrating
strings for Hadrons [6,7] and has now has taken a life
of its own as one the most esoteric unification idea s
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in Physics [5,8]. Dr Soma Sanyal’s article [9] on cos-
mic strings further illustrates the application of this
pioneering idea [10,11]. His early work on the intro-
duction of spontaneous symmetry breaking in particle
physics, inspired by his interest in superconductivity,
is reviewed by Prof. B. Ananthanarayan in his article
[13] on ‘Pions and Chiral Symmetry Breaking’. As Prof.
Nambu himself says, “My discovery of spontaneous
symmetry breaking (SSB) was an accidental event. But
I may also say that I owe this to my education at Tokyo
which had induced in me an interest in condensed mat-
ter physics, as well as to the proximity of Chicago to
the birth place of the BCS theory” [12]. He goes on to
say, “It took me about two years before I became con-
vinced of the correctness of the BCS theory. In essence,
I realised that a collective mode satisfied the Ward-
Takahashi identity, thereby restored charge current con-
servation and gauge invariance. I also found that the
SSB made the electromagnetic field acquire a mass and
turn into a plasmon. It is a result of mixing the two zero-
modes, the Coulomb field and the Nambu-Goldstone
(NG) mode. Some condensed matter physicists gave a
similar account, but I was quite satisfied that I was able
to clarify the issue mathematically in terms of quan-
tum field theory” [15]. In tune with this philosophy of
analogy between condensed matter and particle physics
systems, in this volume, Prof. Hiranmaya Mishra [14]
looks at colour superconductivity in quark matter using
the Nambu-Jona Lasinio model [16]. The article by Dr
Harleen Dahiya [17] dwells on the quark structure of
the proton in QCD, a theory inspired by Prof. Nambu’s
work. Many of Prof. Nambu’s grand-students (students
of students), Akshay Chatla, Abhishek Jha and Dr
K.V.S Shiv Chaitanya, have contributed to this volume.
The field of neutrino physics is one that interested Prof.
Nambu a lot. This is due to the influence of Prof. Sakata
in his life. In the immediate post-war period, he adhered
to the Sakata-Taketani philosophy, a three-stage phi-
losophy akin to dialectic materialism. In simple terms,
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this philosophy asserted that the evolution of particle
physics goes through three stages: the search for regu-
lar patterns in the phenomena, the building of models
to account for them, and the construction of abstract
and precise mathematical laws [12,18]. He often men-
tioned these ideas. The neutrino mixing matrix is the
Pontecorvo, Maki, Nakagawa and Sakata matrix. In his
later years, he was interested in testing spontaneous
breaking of Lorentz symmetry, and he felt neutrino sys-
tems would be ideal places to look for it [22]. Therefore
we have included two papers on present-day neutrino
physics, closely associated with experiments. One is by
Dr Monojit Ghosh, and Prof. Rukmani Mohanta [19],
and the other by Abhishek Jha and Akshay Chatla [20].
We could not get a contribution on Nambu Dynam-
ics. However, Dr K.V.S Shiv Chaitanya’s paper [21]
illustrates how many different approaches in quantum
dynamics such as random matrices and the Hamilton
Jacobi method are connected. All in all, this issue con-
tains topics as diverse as Prof. Nambu’s ideas, and it is
our centennial birthday tribute to him. We hope read-
ers of this volume enjoy the articles and get some idea
of the contributions of the impact of Prof. Nambu on
the physics community, particularly the Indian physics
community. This issue is only the tip of the iceberg.
We hope it provides an impetus for the reader to derive
inspiration from the work of one of the most unusual
and creative minds of late 20thcentury Physics.
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