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Abstract:-

In the heart of India, amidst the bustling city of Kanpur, a young boy named Harish-Chandra was born on
October 11, 1923. His destiny was intertwined with the stars, destined to become one of the greatest
mathematicians and physicists of the 20th century.

Harish-Chandra's early life was marked by a deep curiosity for the natural world. He excelled in his studies,
drawn to the intricacies of mathematics and the mysteries of physics. His passion for these subjects was
ignited by his encounter with Paul Dirac's seminal work, "The Principles of Quantum Mechanics," which he
discovered in the library of Allahabad University.

Harish-Chandra, an Indian-American mathematician, is widely regarded as one of the most influential
mathematicians of the 20th century. His groundbreaking work in representation theory, particularly
harmonic analysis on semi simple Lie groups, revolutionized the field of mathematics. This article delves into
the life, contributions, and lasting legacy of this mathematical genius.
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Introduction:-

Harish-Chandra Mehrotra was born in Kanpur on 11 October1923. He was educated at B.N.S.D. College,
Kanpur and at the University of Allahabad. After receiving his master's degree in physics in 1940, he moved
to the Indian Institute of Science, Bangalore for further studies under Homi Jahangir Bhabha.

In 1945, he moved to University of Cambridge, and worked as a research student under Paul Dirac. While at
Cambridge, he attended lectures by Wolfgang Pauli, and during one of them, Mehrotra pointed out a mistake
in Pauli's work. Then those became lifelong friends. During this time he became increasingly interested in
mathematics. He obtained his Ph.D, Infinite Irreducible Representations of the Lorentz Group, at Cambridge
in 1947 under Dirac. He died on 16 October 1983 in Princeton New Jersey, United State of America.

Honors and awards:-

He was a member of the National Academy of Sciences and a Fellow of the Royal Society. He was the
recipient of the Cole Prize of the American Mathematical Society, in 1954. The Indian National Science
Acaderny honoured him with the Srinivasa Ramanujan Medal in 1974. In 1981, he received an honorary
degree from Yale University.
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The mathematics department of V.S5.5.D. College, Kanpur celebrates his birthday every year in different
forms, which includes lectures from students and professors from various colleges, institutes and students'
visit to Harish-Chandra Research Institute.

The Indian Government named the Harish-Chandra Research Institute, an institute dedicated to Theoretical
Physics and Mathematics, after him.

Robert Langlands wrote in a biographical article of Harish-Chandra:

“He was considered for the Fields Medal in 1958, but a forceful member of the selection committee in whose
eyes Thom was a Bourbakist was determined not to have two. So Harish-Chandra, whom he also placed on
the Bourbaki camp, was set aside.” He was also a recipient of the Padma Bhushan in 1977.

Death:-

Starting in 1969, Mehrotra began to experience heart attacks. A second and third heart attack occurred in
1970 and 1982, respectively. From then, his physical capabilities began to decline. A fourth heart attack
occurred in 1983, leaving him mostly bedridden and in isolation. On the day after a conference organized for
him and mathematician Armand Borel took place, Mehrotra died from his final heart attack on 16 October
1923.

Key Contributions to Mathematics:-

Harish-Chandra's most significant contributions lie in the realm of representation theory, a branch of
mathematics that studies symmetries of mathematical objects. His work on harmonic analysis on semisimple
Lie groups, a class of highly symmetric mathematical objects, is considered a masterpiece.

* Harmonic Analysis on Semisimple Lie Groups: Harish- Chandra's work on harmonic analysis on semisimple
Lie groups is a cornerstone of modern mathematics. He developed powerful techniques to study the
representations of these groups, which are essential in understanding the symmetries of physical systems.
His work has had profound implications in various fields, including quantum mechanics, particle physics, and
number theory.

* Plancherel Formula: One of Harish-Chandra's most celebrated achievements is the Plancherel formula for
semisimple Lie groups. This formula provides a decomposition of functions on these groups into irreducible
representations, analogous to the Fourier transform for functions on the real line.

* Character Theory: Harish-Chandra made significant contributions to the theory of characters of
representations of semisimple Lie groups. Characters are functions that encode information about the
representations, and Harish- Chandra's work on characters has been instrumental in understanding the
structure of these representations.

From India to England: A Global Odyssey:-

In 1945, Harish-Chandra embarked on a journey that would transform his life. He traveled to England, where
he was awarded a scholarship to study at the University of Cambridge under the guidance of the legendary
physicist Paul Dirac. This was a pivotal moment in his career, as he delved into the depths of group theory
and representation theory, laying the foundation for his groundbreaking work in mathematics
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A Pioneer in Representation Theory :-

Harish-Chandra's contributions to representation theory are nothing short of revolutionary. He developed a
series of powerful theorems and techniques that allowed him to analyze the structure and properties of
groups, particularly semisimple Lie groups, which are fundamental objects in mathematics and physics. His
work had a profound impact on various fields, including number theory, geometry, and quantum mechanics.

One of Harish-Chandra's most significant achievements was the development of the Harish-Chandra
homomorphism) a powerful tool that relates representations of semi simple Lie groups to their complex
structure. This theorem opened up new avenues of research and led to numerous breakthroughs in the field

Beyond Mathematics: A Life of Service

In addiion to his extraordinary mathematical achievements, Harish-Chandra was also a man of deep
humanity and compassion. He was a devoted husband and father, and he played an active role in promoting
scientific exchange and collaboration between India and the West. Harish-Chandra's life is a testament to the
power of human intellect and the pursult of knowledge. His story reminds us that even in the face of
adversity, the human spirit can rise to extraordinary heights, leaving a lasting legacy that enriches the world.

A Legacy of Excellence :-

Harish-Chandra's brilliance was recognized throughout the world. He received numerous awards and honors,
including the Cole Prize in Algebra, the Padma Vibhushan, and election to the Royal Society. He was also a
member of the National Academy of Sciences and the American Academy of Arts and Sciences. In 1983, at
the age of 60, Harish-Chandra passed away, leaving behind a rich legacy of mathematical discoveries and a
lasting impact on the field. His work continues to inspire mathematicians and physicists around the world,
and his name is etched in the annals of scientific history as a titan of his time.

Harish-Chandra's work has had a profound impact on mathematics and physics. His ideas and techniques
continue to inspire and guide researchers today. His legacy. is evident in the numerous
mathematicians who have built upon his foundation and further development the field of representation
theory.

Conclusion:-

Harish-Chandra's life and work serve as an inspiration to all who aspire to achieve greatness in mathematics.
His unwavering dedication to his research, his intellectual brilliance, and his profound impact on the field of
mathematics have secured his place among the pantheon of mathematical giants. His legacy will continue to
inspire future generations of mathematicians for years to come.
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