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In his letters to his family as well
as in his talks with his intimate
friends, he used to refer with
gratitude to the exceptionally
close bonds of affection and
understanding that knit together

the members of his family and

to which he attributed a sense of
emotional security in his
formative years.'




T he Hause an
Little Gibhe Road

MEHRANGIR
LiTTLE Giees RoanD,
MaLaear HiLo,

BEomBar.

The child born to Jehangir and Meherbai Bhabha on 30 October 1909
was called Homi by the family. Hormasji lehangir Bhabha, for that was
his full name, was named after his grandfather, Hormasji Bhabha, the
Inspector of General Education in the princely state of Mysore in India.
Homi's father, lehangir Bhabha, had grown up in Bangalore and was
educated at Oxford. He trained as a lawyer in England, and like his father,
Hormasji, had started his working life in Mysore, joining the judicial
service of the state. He had married Meherbai, the daughter of Ruttonbai
and Framji Dorabji Panday of Bombay. After their marriage, the couple
had moved to Bombauy.

Their house had a massive library with books that belonged to Hormasiji,

lehangir and Meherbai. There was a garden to relax in and dogs to

play with. As their younger son, Jamshed Bhabha would recall many

years later: 'My mother and father were very happily married and very

close to each other. So the whole environment was happy, which is

very important when you're small.' Later when the Bhabhas built their

home on Little Gibbs Road, Malabar Hill, Bombay, it was their son Homi
who had named the house 'Mehrangir' — a combination of the names of |
Meherbai and Jehangir. After the death of his father, Homi would write
movingly to Wolfgang Pauli and Birbal Sahni about the deep bonds nf‘i
affection he shared with his parents.






The Bhabha family portrait bears testimony to the profound social transtermations thal ook place in the
early twentieth century: the style of dressing hecame westernized and traditional farma of family life mada
way for the madern, nuclear family, The Bhabha family close-knit as it was, however, remained in talich with
the larger extended family, which included the Pandays, the Petits and the Tatas.
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'Even in her later years, Meherbai,
always decked out in a white silk sari
and lacy Victorian blouse, strands of
pearls and diamonds and fashionable
pointy-toed, fine leather shoes, the

likes of which one never saw in Bombauy,
would entertain guests in her gorgeous
drawing room, filled with works of art
from their travels in Europe.’

Roshan Rivetna, Homi Bhabha's second cousin,
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Jamshed Jehangir Bhabha [1914-2007],
younger brother of Homi Jehangir
Bhabha. A Cambridge graduate with

a Historical Tripos, Jamshed Bhabha
was unable to take the Bar Finals at
Lincoln's Inn when World War |l broke
out in 1939. He returned to India and
joined Tata Steel. Like his brother, Homi,
he was deeply interested in music and
the arts and was the founder of the
National Centre for the Performing Arts
in Mumbal.,

| am the younger brother ta Dr Hami
Bhatha, Homi and | were extremely close
ta each other - in fact, we were mare than
brothers. When we were small, he was
almast like a second father to me, He was
awonderful man. And he was a wonderful
draughtsman. He alsa painted, and so did
I - but his drawings are masterly. Then we
had my mather and father - very happily
married - vary close ta each other, My
maother's name was Meherbai ar Mehri.
The whale envircnment was happy. which
is very important when you're small, |1

is very important to be brought up in an
atmosphere free of anxiety, strain and
hostility, Therefare, | cansider myself very
fartunate to have had such a wonderful
environment. We had also doggies and
they were very lovely.

We also had a relationship with music, My
aunt Cooverbai had a wonderful collection
of 78 rpm records, which you had to turn
ever. Horm, our cousin Dinshu and | would
take turns at winding the gramophone
and turning over the record. And we were

all chupt No disturbance of the continuity
of the music - we were absolutely chug!
We knew the symphanies of Beethoven
when we were tiny,

Mrs Scylla Vatcha [b. 1923), married
Rustom Vatcha and was a relative of Homi
Bhabha. She recollects an amusing incident
that happened during World War 1.

My mother-in-law, Mrs MNavajbai Sorabji
Vatcha [daughter of Cowasji Dorabyi
Pandayl and Homi's mather Mrs Meherbai
Jehangir Bhabha |daughter of Framyji
Dorabji Panday) were first cousins and
their young children - my husband
Rustormn [Navajbai's son| and Homi and
Jamshed |[Meherbai’s sans] wera often
together in the sprawling eighteen roam
Panday horme al Tardeo, where their
grandfathers Framji Dorabji Panday and
his brother Cowasj| Dorabji Panday lived,

There are several stories we all knew in
the family and | shall recount some of
them here. As a young child Homi hardly
slept and this bothered his parenis no
end. Once while on a trip to Eurape, they
heard of a very fameus child specialist

in Paris: They took an appointment with
the child specialist and the child was
taken in for a consultation. Aftar a while,
the nurse came out and informed all the
ather patients that their appointments
had been cancelled as the doctor wanted
ta spend more time with the Bhabha
child. The parents became very anxious
After a while, they were called in and the
docter tald them that that he was most
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fascinated by the child. He said that the
child had an extraordinanly active brain
which was ticking away all the time, and
henee the child could not sleep. Almost
prophetically, he told the parents that they
needed only to create good surroundings
for furmand take care of his physical
peeds; he would grow up to be a genius.

As Boys, Homi and rmy husband Rustom
spent a lot of time together at the
Kenilwarth bungalow on Pedder Road.
The bungalow belonged to their mutual
aunts Bachubai and Hirabai, and later,
to their other aunt, Cooverbal Panday.
Around the time of the First World War,
Hami heard of parachutes; Homi, then
was anly aboul six or seven years old, and
keen to try out anything new, inctuding
jumping down with a ‘parachute’. 5o

he and Rustam, who was a few months
younger, stood on the ledge of a first
floor balcony of Kenilwarth halding two
umbrellas, ready to jump. Their older
cousin Dinshaw Panday caught them in
the nick af time and pulled them back!

The Bhabha home behind the Hanging
Bardens on Malabar Hill had been
designed by Hormi himsell It was called
‘Mehrangir’ —after the names ot his
parents, Meherbai and Jehangic [t was a
beautiful home and Meherbai would hald
eleganl parties with interesting guests.
Haomi was a remarkably talented painter
and did a portrail of his mother Meherbai,
wearing an intricately embroidered
Chinese gara sari. This is a painting | have
seen; He had reproduced all the details to

perfection in the portrait. It hung on Lthe
wall, al the head of the dining room wall
af their bungalew "Mehrangir’ on Little
Gibbs Road. Meherbar wore a Mana Lisa
smmile in the portrait and her cousins often
teased her that it was for her favourite
and adared son, Homi.

Roshan Rivetna [b. 193%), Homi Bhabha's
second cousin, was close to the Bhabha
family and regarded Homi Bhabha as a
role model. She worked as a Research
Associate at the Tata Institute of
Fundamental Research. She moved to
the USA in 1946, She is actively involved
with the Zoroastrian Community.

Hormi Bhabha grew up, and lived to the
end, with his loving mother, Meherbai
Bhiabha [his father had passed away
earliert on the upper floar of the palatial
three-starey family mansion behind

the Hanging Gardens in Bombay. An
avid gardener as well, he was an expert
an trees, plants and flowers, and
experimented with exotic plants, cross-
bred bougainvillea and roses on his

£ note from Homi Lo his
parents fram Cambridge,
1928, This is inscnbed
behind a phetograph
included on page 34.
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terrace garden, averlaoking a breath-
taking view of the city, Even in her later
years, Meherbai, always decked out in &
white silk sari and lacy Victorian blouse,
strands of pearls and diamonds and
fashionable pointy-toed, fine leather
shoes, the likes of which one never saw
in Bombay, would entertain guests in her
gorgecus drawing room, filled with works
of-art from their travels in Europe. When
the British Royal family visited Bombay
in the 19505, Prince Philip, the Duke

of Edinburgh was a dinner guest at the
Bhabha home and was served khichree
and sas-ni-machhy, made by Meherbai's
longtime cook,

Homi Sethna [b. 1923), chairman of the
Atomic Energy Commission from 1972 to
1983, knew the Bhabha family personally,
Here he recollects details about Homi
Bhabha's relationship with his mother,

Homi Bhabha's mother Meherbai was a real
lady. She was a persan who epitomized all
thal is noble. She was very free with people
whaom she liked, She was a very gracious
lady. Bhiabha spoke to her mainly in Gujarati
- sometimes in English, He used to use a
rmixture of the two, He had 1o see her befare
he left for office every day. He also had a
miniature French poodle that he liked very
midch. | think he was called Cupid.

Thiz early phatograph of Hom
Bhabha dated 1913 was taken
when he visited Bad Kissingen,
@ spa town in Bevaria with his
parents. The photograph was
inscribed to "Bo-Papa’, probably
his paternal grandfather, and
signed ‘fram Homi Baba'
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'The Cathedral High School

did much to foster a love for
science in me. One's school
years are often the most
formative ones and | remember
enjoying my school days very

much.’




The Early Years

el

In 1916 when Homi started school, the shadow of the Great War still
loomed large. As the War progressed and poets like Wilfred Owen wrote of
the waste of human life at the front, the young Homi led a sheltered life.
But the imaginative five year old Homi was captivated by parachutes —
which had been put to military use for the first time during World War |. Homi
and his cousin, Rustom, attempted to imitate paratroopers; holding their
umbrellas, they prepared to jump off the first floor balcony —the two boys
were pulled back in the nick of time by their cousin Dinshaw Panday.

Like most wealthy Parsi families in India, the Bhabha family was very
westernized. The language at home was mainly English. But Homi often
spoke to his mother in the musical Gujarati typically used by Parsis.
He was also familiar with the popular Parsi rhymes of his time. As his
brother Jamshed recalled, like many Parsi youngsters they knew the
familiar ditty:

"I am Parsi Driver 'GIP'
Going to Platform No. 3
Up to Station Chinchpockli."
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They sang such songs just for fun; as entertainment. For the boys
belonged to a privileged world, far removed from the world of the Parsi
engine driver. Besides, Homishowed an early interestin solving problems
and taking on practical challenges. He loved playing with the metal strips
of his Meccano set, using the wheels, the gears and the clamps to build
and rebuild models of cars and cranes. Perhaps this was where it all
began - his interest in science, his curiosity about how things worked.

Homi went to the Cathedral Boys School in Bombay where he learnt
Latin and French, developed a great fondness for the poetry of Shelley
and above all discovered his deep interest in science. He sketched and
painted and gained a mastery over both as he trained with the artist
lehangir Lalkaka. He also spent a considerable amount of time listening
to music on the gramophone. His mother's sister, Cooverbai Panday lived
on Pedder Road; in fact, she occupied Kenilworth, a bungalow where
Homi Bhabha was born. Handicapped and unable to move independently,
Cooverbai had a keen ear for music and a splendid collection of
gramophone records. Along with his brother Jamshed and his cousin,
Dinshaw, Homi spent long hours listening to music at his aunt's house.
Three boys at the gramophone, taking turns to wind it up; turning the
record over when one side had finished playing, in absolute, intoxicated
silence. By the time he was eight, young Homi knew the symphaonies
and concertos of Beethoven, Verdi, Mozart and Wagner. He also learnt to
play the violin. In fact, the love for music was so deeply ingrained in him
from an early age that as a young man he would take every opportunity
to go to concerts in Europe and in India.

As a young boy he spent time at the home of his father's sister, his aunt,
Meherbai. Mehri, as she was affectionately called by her family, was
married to Dorabji Tata, the elder son of the pioneer of Indian industry
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lamsetji Tata. There at Esplanade House, where two huge terracotta
dogs flanked the doorwau, and where the waters of the Arabian Sea
lapped the boundary walls, the young Homi spent many an afternoon.
His aunt did not have children of her own and was very fond of the boys.
Her distinguished husband had been knighted in 1910. After the death of
his father, Jamsetji Tata in 1904, Dorab had thrown himself energetically

metenress  INLO Organizing the family business. It was his vision and management
skills that enabled the entire enterprise to grow from three cotton mills
and the Taj Mahal Hotel in Mumbai into India's largest private sector
company with a steel company, three electric companies and one of
India's leading insurance companies.

It was at Sir Dorab's house that young Homi witnessed the emerging
world of Indian industry. But more significantly, he experienced the
exhilaration of a fledgling nation's yearning for independence as he
caught glimpses of leaders like Gandhi and Nehru at his uncle's house.
Even if the alliance that was being forged between industrialists and
politicians within the anti-colonial movement eluded the young Homi,
he heard them speak and plan for a new, independent India. The impact
| of their words was to remain with him all his life.
120
By the time he took his Senior Cambridge examination, Homi had read
Einstein's special theary of relativity — a theory that had turned notions
of measurement upside down and wiped out the idea that space, time
and mass are absolute quantities. For young Homi, the theory opened
up a new understanding of the world, which in itself was not surprising
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Thee Carly Yaars

A pariralt of Homi Brabha

sant bl fnm Lo hissaunt
Cooomi from Cambridge in
1928

for Einstein's theory of special relativity had invalidated many of the
assumptions of classical physics and demonstrated that Newton's laws
are true only for small velocities and do not work at the speed of light.
After Einstein, the speed of light in a vacuum would become the limit for
all material bodies; space and time would be seen as inseparable, and
space, time and mass would be established as always being relative to
the observer,

For a young boy exposed to classical phusics, these were novel and
difficult concepts to grasp. Perhaps, Homi was able to comprehend
the complexities of Einstein's theory only because he had the ability
to think in abstract terms. Observation of the natural world through
ordinary sense perceptions would never enable one to understand the
mathematical description of reality. As Homiwould say many years later,
science expands the mental horizon 'by demonstrating the limitations
of commonsense ideas based upon the world immediately perceived
by our senses’. 'Because,' as he would explain in the same speech, 'our
senses perceive only a very small fraction of the phenomena of nature
around us.’
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But no matter how advanced his understanding of physics was he was
only sixteen when he passed his school leaving examination, far too
- young to join any university abroad. He joined Elphinstone College and
later the Royal Institute of Science in Bombay, in 1926.

The most significant event that marked his brief time at the Royal
Institute of Science was a public lecture by Arthur Holly Compton.
- The American physicist, Arthur Compton, had begun studying X-ray
scattering in 1918. By 1922, he had discovered that the wavelength of
X-rays increases because of the scattering of radiant energy by 'free
electrons' and the scattered quanta have less energy than the quanta of
the original ray. Dubbed the Compton Effect or Compton scattering, this
discovery had confirmed the hypothesis that high frequency radiation
behaves as a stream of particles with quantized energies rather than
waves. In 1926, Arthur Compton had come to make some measurements
on cosmic radiation in the Himalayas. The next year he won the Nobel
Prize in physics.

Compton's lecture made a deep impression on the young Homi Bhabha.
It was at this lecture, as he would say later, that he first heard of cosmic
rays. Who could have seen a connection between Compton's 1926
lecture and Bhabha's future research? At that point, it could not have
been obvious to anyone. The following year Homi Bhabha would set sail
for Cambridge where, eventually, he would be drawn into the kingdom
of atomic physics over which Lord Rutherford reigned.



'The fine location of the Royal Institute of
Science, its handsome building and the
enthusiasm of some of the members of the
staff made it a real pleasure to work there. The
one year | spent studying there before | left for
Cambridge was a very happy one. | remember
that it was in the main lecture hall that | first
heard of cosmic rays, the subject which was
later to become my own special field of study.
The lecture was a popular one delivered

by the distinguished American physicist,
Professor A.H. Compton, who had then come
to India to make some measurements on
cosmic radiation in the Himalayas.'

Hermi Bhabha, Note on Royal institute, 12 September 1545
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It I could, | would spend my life
in an observatory watching the
tranquil motion of the stars, the
harmony of numbers, everything
happening as it has happened
from times unknown: no star or

mathematical symbol has a desire
to go out of its place, to undergo
any but its own destined function.'
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Homi's father had nurtured the hope that he would complete his
engineering degree at Cambridge and join the industrial house of the
Tatas. Not an unusual expectation given that in British India, a degree
in engineering was seen as far more promising than a career in the pure
sciences. Real research, it was widely believed, could never be carried |
out in the colonies. So when Homi arrived at Cambridge in 1927, he
enrolled for a BA degree in mechanical engineering.

Although he had a particular talent for mechanical drawings and
understood his subject, engineering did not capture his imagination.
Sometimes, he disliked it with a passion. Besides, to young students
Cambridge offered many distractions. He also had the opportunity to
indulge and refine his love for western classical music. At Cambridge,
he fine-tuned his ear for music. He listened to gramophone records
and bought sheet music to follow the music better, thus teaching
himself composition and structure. He even attempted a few musical
compositions.

The days were busy. There were 'supervisions' to attend. The 'supers’
as they are called in Cambridge slang were a unique system of teaching
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in very small groups of two to four students. In the evenings, like other
students, the young Homi must have gone walking along the river Cam.
Sometimes, as his friend at Cambridge, the physicist Wilfred Bennett
Lewis recollected, Homi would go sprinting at the University Cricket
Ground, popularly known as Fenners.

Soon after he arrived, Homi, lightweight and nimble, took to coxing at
the boat races. He also naturally possessed the unique qualities that
characterized coxswains, who sat at the stern facing the rowers, guiding
them to steer the straightest and safest course. Besides, the cox had
to know how to lead his team: to motivate them, to exhort them into.
forgetting their exhaustion, to exert their last bit of strength to a winning
finish. More than three decades later, Homi would be remembered and
appreciated by Gonville and Caius College as ‘the cox of the fifth boat".

In Cambridge Homi's artistic skills improved dramatically. He sketched
the organ players, designed the cover of the Caian - his college magazine.
He put his considerable draughtsmanship and artistic skills to work,
designing the sets for a student performance of the seventeenth century
Spanish dramatist Pedro Calderon de la Barca's play Life is a Dream and
later, the sets of Mozart's Idomeneo for the Cambridge Musical Society.
He showed his sketches to Roger Fry who praised his extraordinary
talents and encouraged him to create works on a large scale. Indeed, for
a while, Homi seriously considered becoming an artist.

If there were no tutorials or exams, the evenings were taken up with
parties. It was a full life. A bit too full perhaps to accommodate serious
preparation for examinations; when the results were announced, Homi
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Bhabha had got what was jocularly referred to as 'a

Gentleman's degree’, in common parlance, a Third Class.

His father was naturally disappointed by Homi's poor
performance. As his brother recollected, 'My father was
extremely upset that this should have happened. Then
he told Homi that unless, you get a first class in your second part, | am
going to recall you to India.’ Homi responded, "You will get your first class
from me on the condition that you will finance me for two more years
to do the Mathematics Tripos.! Homi's response to his father illustrates
his special gift for negotiating what he really wanted even in adverse
conditions.

Homi's interest in the Mathematics Tripos would not have come as a
surprise to his father. Soon after his arrival at Cambridge, he had written
to his father about the kindling of his interest in physics. Some months
later, he had exhorted his friend, Homi Seervai to plead with his father on

his behalf - 'Leave no stone unturned’, he had urged. Physics was what
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he wished to pursue and as he wrote to Seervai 'the mere circumstances
that there is an opening in steel or hydro will not change my course',

Homi cleared the Mechanical Tripos in 1930 and the Mathematics Tripos
two years later. Both with firsts. He went on to do a PhD with
R.H. Fowler. His years at Cambridge coincided with what have
been called the 'golden years' of the Cavendish Laboratory. It was
here that he met and interacted with Dirac. In 1927 Dirac had proposed
his quantum theory of emission and absorption of radiation. Soon
afterwards he had formulated the Dirac equation which postulated the
existence of negative energy states for electrons. Dirac had proposed
that the negative energy states are each filled with an electron in the
normal vacuum. According to the Pauli principle, negative energy states
are consequently inaccessible to electrons in the vacuum. However, it
is possible to excite an electron from a negative energy into a positive
energy state — the unoccupied negative energy state then becomes
accessible to electrons; in fact it behaves as a charged particle with
an electric charge opposite to that of an electron, and one which the
electron can annihilate to release energy.

Excited by these developments at Cambridge, Bhabha had chosen to
work on cosmic rays because they held out the possibility of testing
out Dirac's quantum electrodynamics. In 1932 Bhabha travelled to
Copenhagen, Zurich and Utrecht on a Rouse Ball Travelling Studentship.
His first scientific paper, written in 1933 from Zurich when he was
visiting Wolfgang Pauli, focussed on the absorption of cosmic rays and
considered the role of electron showers —something he would elaborately
and elegantly theorize about later. The following year Bhabha returned




Shakespeave Ovders Lunch

‘compasibon. by Shakespeare What ha, without!

Momi Bhabha,

14 October (935  Serving Man My Lard,
Shakespeare Full twice or thrice

g Hawe |, with Llusty and barbated speach,
Shakespeare Sought ta affront the portals of thine ears
A serving man

Serving Man Pardan, sweet lord,
Shakespeare ‘Tis granted. Look you now,

The time approaches when my corporal frame
For lack of food grows incorroborate;

Fetch me my spec, that | may make perusal

Of whatsoe'er of viandry is set

For our engorgement. [Reads|

‘Itern, pomfrets, one,

Larded in his own licour and suffused

With tinctures of Arabian agrimaony’

"Tis well, What follows? “Tongues of Merlins, stewed,
In choicest Malmsey, whereunto js added

Savours of cinnamaon and garlic.” 'Sblood!

It likes me notl Most vile concoction,

Boding intestine boils! What follows next?

“A goodly capon roast, and round It set

Fat sausages of Oxenford.” Methinks

'Twere wiser not too deeply to perpend

The fount and source of those same sourceages -
Ha, Ha! A regal jest! Yet ne‘er a smile

[umes the face of yon unletter'd hind.

The times are out of joint.

Serving Man Pardaon, sweet lard,
The joint is fairly cooked.

Shakespeare How palpable
The scullion’s wit! Peruse we once again;
“The corned hump of a most reverend ox,
That in the glades of Byculla
Hath battened many a sennight unimpounded;
And emerald sallet circles it around
- Wherein is interspersed the vermeil tinct
| Of ripe lomato, and the ensanguined blush
Of ruddy beetroot.” Ruddy is good, 'tis well
Tis passing well. Go forth and sound a tucket,
That all the world and eke his wife may know
| That |, Sir William Shakespeare, M.L.C.,
And likewise CLE, and O.B.E.,
Do take my lunch,

E._

Serving Man It shall, my lord, be done
Ere minutes twain their fateful course have run.

{4 tucket sounds without|
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to Dirac's hole theory to explore positron interactions and this resulted
in a paper which was published in the Proceedings of the Royal Society.
As was his better known paper on the process by which fast charged
particles create electron-positron pairs. This was later confirmed by
experiments and is now routinely used to calibrate the beams at large
accelerators using positrons and other anti-particle beams. Today this is
known as the 'Bhabha scattering'.

Two years later, Bhabha returned to the theory of electron showers,
this time collaborating with Walter Heitler who was then at Bristol. The
cascade theory of electronic showers put forth by Heitler and Bhabha
demonstrated that when a very fast, highly energetic electron interacts
with matter, there is a decrease in kinetic energy which appears as a
high energy radiation photon which later produces a electron-positron
pair — the electron produces another radiation photon and the positron
when it annihilates some other electron gives rise to a pair of radiation
photons. This process goes on till the energies fall below a threshold. This
cascade effect produces a shower of electrons, positrons and photons
as it spreads downward. Bhabha and Heitler's cascade theory of cosmic
ray showers was viewed as providing a more accurate description of
experimental observations with a cloud chamber than earlier theories.

This creative phase culminated in a bold prediction. Taking up the ‘hard'
or penetrating components of cosmic rays which at that point still seemed
an enigma, as quantum electrodynamics was unable to account for them,
Bhabha conjectured in 1937 that the penetrating component of cosmic
radiation comprised 'heavy electrons' the majority of which 'must have
masses nearer to hundred times the electron mass'. He was not alone

CHANCELLOR [ GEMMAKY | BHABHA AWARDED THE ISSAL KLW1OK ETUDENTSH
135 | BHABMA RECEIVES PHO AT CAMBRIDGE SUPERWISED BY RN, FOWL



PREDICTS THE EXISTENCE OF THE PI-MESON | (@MW INTRODUCES & PUNCH CARD MACHINE 1936 | TURING 'ON COMPUTARLE NUMAERS'

in coming to this understanding — Neddermeyer, Anderson, Street and
Stevenson had reached similar conclusions in their separate papers in
the Physical Review the same year. These particles subsequently called
‘muons were first observed by Neddermeyer and Anderson in 1938,

‘However, before the discovery of the pions in 1947, the muons were often
confused with Yukawa's mesons. When Bhabha wrote his paper in 1937,
- he was unaware of Hideki Yukawa's theory of the meson which Yukawa
had proposed in 1935 in the Proceedings of Physical and Mathematical
Society of Japan. When the paper was drawn to his attention by his
collaborator Heitler, Bhabha identified the meson as the particle he had
predicted. In a 'Note' to Nature in 1939 Bhabha argued that this particle
ve named 'meson' and not as Carl Anderson had argued 'mesotron’. This
argument about naming the meson would continue among cosmic ray
physicists for a while.

Bhabha explored other dimensions of the meson as well - identifying
it as a particle that tested the time dilation phenomenon predicted by
Einstein in his Theory of Special Relativity. Using Proca's field equation
to describe the meson field, he demonstrated that mesons were vector
© particles rather than scalar particles as Hideki Yukawa had originally
proposed.

During his time at Cambridge Bhabha travelled to Europe and forged
bonds of science and friendship with Niels Bohr, Wolfgang Pauli, Enrico
Fermi and Hendrik Anthony Kramer among others. These friendships
would survive the tragedy that overwhelmed science and humanity in
the twentieth century.

| BHABHA AWARDED SENIOR STUDENTSHIP OF CAHIRITION OF 1851 1557 | BHABHA-MEITLER CASTADE THEDRY OF COSMIC RAY SHOWEHE




Hormasiji ‘Homi' Maneckji Seervai |1906-17748) was a cloze friend of Homi Bhabha's. Like Bhabha Seervai was
educated at Elphinstone College. Bhabha's letters to Seervai are remarkably frank, insightful and at times
precocious. Homi Seervai went on to become a leading Indian jurist and the Advocate General of Maharashtra,
Bhabha and Seervai shared a love for philasophy. They also discussed books, historical figures, logic and
farms af government.
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NationaL Liserar CLue,

WhitenaLL Prace, SWI1.

My dear Homi,

Fnmtad ol

| receved your letter an Mew Years' Day. | thank you for the goad wishes. | have been very pressed
lor time lately and | have not written to you for sometime partly because of my bad habil of leaving
off writing letters ta the last day. Though late, | wish you a very Happy New Year, full of success and
sinceraly hope that all your ambitians for 1929 and more will be realized by the end of this year

This letter is also written in a slight hurry, and so you will excuse any mistakes [this applies toall my
letters] and the lack of any great order in the thaughts jotted down. | do not think it werth writing to you
unless | can write an intelligent letter, because | don't think I'can be of great interest to you that | had
Christmas cake on Christmas unless it causes some reflections. Anybody can eat Christmas cake, After

i | — s e e 1

| agree with you in considering Demacracy the only form of gavernment which will give at least a
iolerable rule, though it is very far from being an ideal, The Platonic ideal may be ruled out in tha
present day. You support it because it is “the only possible one which is cansistent with the freedam of
man’. ‘Liberty', writes Mapoleon in a private letter 'liberty is anly the need of the few whom nature has
endowed with exceptional talents, and there is no danger in restricting it. The crowd loves equality’, |
agree with him here_ A rule by a very efficient man like him oran efficient aristocracy is very gaod from
the point of view of culture at least, and mast other points of view, but there is always the trouble of wha
is tosucceed afterwards, and what weuld happen in case the man or aristocracy should degenerate.
Thus | vote for democracy. We have very Litlke real liberty, The greater the ity inwhich ene lives, the
more restricted does one's Lberties become. At Cambridge | s0 arrange mast ol my meals, that | do
the maximum possible amount of waerk, and the time of the meals vary from day to day, sametimes by
2 hours, because | have most of them alone: This is impossible when one s with friends or a tamily,
Moreaver, the lave of the crowd for equality is anty a farm of envy. Mapaleon gets over this by giving
distinctions lo those wha are most intelligent and efficient because this envy becomes intensified if it

is for peeple who do nol deserve their lot, as in the French Revolution. | agree, that for a really good
and efficient Democracy there pught to be s widely diffused culture throughout the masses, You will

be surpriced how uncultured the average Englishman‘is. He has only acquired & certain sense of
responsibility, and a certain sense and forbearance in palitical matters through long experience in this
form of government, which makes the government mare ar less stable. This sense can only be formed
by experience, and therefore, it is unreasonable to expect a demacracy in India-which shall rot make
same blundars in the beginning, same even of a serious nature; We must remember France in the
revolution, & man, to have any sell respect, must have a certain background of culture, a certain pride
in his race, which can only be cultivated by showing to him the greatness of his own race at various
times in histary, the high culture that they possessed, or how they advanced unversal knowledge. India.
i5 not Lacking in such past culture. It has one of the greatest in the world. What is required is to revive
this ancient culture, to madernize it, to take and blend with it the greatest and best parts of European
culture, for it a nation is fo live, and lead the world, it must possess a culture which is alive, which
continues 1o change and evalve, Dur aim should be to produce a type which is capable of appreciating,
Eastern art as much as Western, though he may have a preference for one, net a type ta whorn anything
Easterr ar anything Western is incomprehensible. For that is the luture of man, Unity of all mankind
cannol be achisved by blotting cut one cialization and implanting another. As a preliminary slep, a

all, we are what we think,
I do not read the papers still, but | have begun to take a slight interest in general palitics in India, l



nd unhiased history of India ought to be written which cught ta be taughtl in schesls. The past that
1o be miore studied is not the Mogul periuu’ bt same of the more ancient periods, such as thase

m&ymﬁer blunders of the princes in the day of the East India Eampany. which eventually lad to the
est of India by England, ought to be plainly brought forward. | feel very stmngi,}.r that far any unified
appear, the princes must be wiped out. |f there are any very intelligent princes, well they could
assembly or the governing body of the Indian nation as representatives. The stupid ones deserve to
and forgetten. But England herself will not depose the princes, for they act as a strong bulwark
a unified India, and their support in any National mavement to drive out England must hemtcutat&d
nglish, If any should come on the Indisn side, well, |t will ba an additional heLu

they are very much like the German princes of Napoleon's time. Since England wants Lo keep

itwill not of its own accord introduce an unbiased histary, and will tend to suppress any dangerous

- of culture, with the result that it will have to be done by Indians, and a great nation will anly rise after

y have been driven cut. Whan all nations are free, when all parts are self governing. then only can ane

for world peace. Then a strange process will have to be undergone. Great nations witl have to be

together and yet each nation will have to be braken up into a number of internally self governing

Armies will evenituatly cease to exist, and a highly efficient police force will keep internal order. For

& very very large land and political unit, lin the end the whnle world] is made up of 3 number af small

ns, all mare or less equally powerful, then itwauld be impassible far any of them to try and fight, far
be overpowered by the rest. Thus in a way it will be & return to the city state. You will have noticed

stales, whether in Ancient Greece or Renaissance Italy, have produced the highest types of culture,

i ﬂwgmataat art on the whale: | visited the British Museum the gther day. | went through the Egyptian,

bylonian, and Assyrian rooms, though rather superficially, for lam going again. | was impressed by the

iveness of some af their monuments and eventually disgusted. It was only when | came to the Greek

fiom thiat | thought | had arrived into any real state of culture. Thenmy mind was overwhelmed with the -

ity of the statues. | shall go there again lor | only glanced at them. But the climax came when jn a small

ar of 3 large roam were busts and heads, on marble pillars of Greek philosophers.

psthenes with prefound insight, dreamy gaze, cunning nose, and lower lip & little behind the upper one,
e with calm mouth and rugged brow, the whole of the upper face and parts around the eyes distorted
piration; Epicurus with a calm look; the man who calumniated the Stoic !-t‘huul., with his eyes turned:
a1, Pericles with a kind expression, the great leader of the Greeks; and lastly, the greatest of them
features like the god Silenus, one of the gréat'n'st_-philusnphﬂﬁ;pf atl time, Socrales. | would wrile
bt | must stap. ' . '

ly a5k yau to read Napaleon by Emil Ludwig: |tis a great work of literature as an autabiography and
be highly instructing ta you in political histery. He was a great man. It wall inspire you to work and labour
d. GGive twofold strength and energy to you. With love,

Yours v, sincerely,

- Hueni | Bhabha









Homi Bhabha had worked on his PhD under the guidance of Sir Ralph Howard Fowler [1887-1944) at Cambridge. Fowler,
OBE, FRS, physicist and astranomer, was elected to the chair of theoretical physics at the Cavendish Laboratory in 1932,
Several distinguished physicists such as Arthur Milne, Sir Arthur Eddington, 5. Chandrasekhar and Paul Dirac, to name

but a few, had worked with Fowter. Bhabha's thesis [title page shown below) "On Cosmic Radiation and the creation and
annihilation of Positrons and Electrons” was awarded the PhD in 1935,

ON COSMIC RADIATION AND THE CREATION
AND ANNIHILATION OF POSITRONS AND ELECTRONS

- w -
Cambridge and
1he Aomance with
Phigsiou
H.J. BHABHA,

-

Part I is a theoretical discussion of the im-
portant experiments on cosmie radiation and a short
general survey of the subject. Only some of the
theoretical considerations in Part I are original.
Perts II end IIT are originel. Jumerous references
are given in the text, which, it is hoped, will

serve to show what parts of the thesis are not
original.

a2l




| Pjotr Leonidovich Kapitza (1894-1984), FRS, wan the Nobel Prize in physics in 1978 for work done in low temperature
 physics in the 1930s. As a young research student at the Cavendish, he founded the Kapitza Club on 17 October 1922. The
' Kapitza Club which met in Kapitza's room at Trinity and later, at Cockeroft’s room in the Cavendish, promoted informal
 discussions about scientific developments, aften adopting a Russian style of argumentation. Speakers at the Kapitza

' Club included Dirac, Blackett, Cockeraft and Heisenberg among others. The Kapitza Club register below shows,that
Maurice Pryce lwhose letter to Bhabha we have included on p. B0) spoke there a few weeks befors Bhabha. Bhabha

- spoke on ‘The heavy electron’ on 1 February 1938,
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PUBLICATIONS WHILE AT CAMBRIDGE : During his time at Cambridge, Bhabha worked on what is now called the
'‘Bhabha scattering’ and with Heitler on the cascade theory of cosmic ray showers. He also conjectured about the
Yukawa particle or the ‘'meson’,

Cambridye and
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Phisics

| &4
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In this classic paper, Bhabha and Heitler explained the cosmic ray shower formation by the cascade praductio
of gamma rays and positive and negative electron pairs

The Passage of Fast Electrons and the Theory of
Cosmic Showers

By H. J. Buasua, Gonville and Caius College, Cambridge
axp W. HerrLer, Wills Physical Laboratory, University of Bristol

(Communicated by N. F. Mott, F.R.S.— Received 11 December 1936)

IsTRODUCTION

It is well known that according to relativistic quantum mechanics, electrons
and positrons with energy large compared with their rest mass have a very
large probability when passing through the field of a nuclens of losing a large
fraction of their energy in one process by emitting radiation. Hard quanta
have a correspondingly large probability of creating electron pairs. Until
recently it was believed that the direet measurements of Anderson and
Neddermeyer on the energy loss of fast electrons showed that though this
energy loss by radiation existed, it was much smaller for energies greater
than about 10° e-volts than that theoretically predicted, and it was there-
fore assumed that the present quantum mechanics began to fail for energies
greater than about this value. More recent experiments by Anderson and
Neddermeyer (1936) have, however, led them to revise their former con-
clusions, and their new and more accurate experiments show that up to
energies of 300 million e-volts (the highest energies measured in their
experiments) and probably higher, the experimentally measured energy
loss of fast electrons is in agreement with that predicted theoretically. In
fact, one may say that at the moment there are no direct measurements of
energy loss by fast electrons which conclusively prove a breakdown of the
theory. This is particularly satisfactory, inasmuch as the theoretical reasons
for expecting a breakdown of the theoretical formulae at energies greater
than about 137 me®, namely the neglect of the classical “‘radius” of the
electron, have been shown by v. Weizsiicker (1934) and Williams (1934) to
be unfounded. Under these circumstances, and in view of the experimental
evidence mentioned above, it is reasonable as @ working hypothesis to assume
the theoretical formulae for energy loss and pair ereation to be valid for all
energies, however high, and to work out the consequences which result from
them,

It is our aim to deduce results which can be compared directly with
cosmic ray experiments and which will then allow one to decide whether

[ 432 ]



RECOLLECTIONS

Cambridge snd
the Romanae with
Physics

| & EBA

Jamshed Jehangir Bhabha was also in
Cambridge during the time his brother
was there.

IC; It must have been nice to have your
brother also at Cambridge, Did you
interact with him a lat?

JJB: Very much. | was very fond of him.
Homi's love of poetry was derived from
me - because | knew Shelley and Keats
and | used to give him books to read. And
music of course was a caommoen thing
Homi was the conductar of the Cambridge
University Orchestra, He designed
beautiful stage décor and when it came to
theexam, he got a Third Class. My father
was extremely upset that this should have
happened. He told Hormi, ‘This s nat going
to do at all. Unless, you get a first classin
your second part, | am going to recall you
ta India", Now, Homi at that time said, 'If
that is what you want as a condition, then
| want to strike a bargain wilh you. You
will get yaur first class from me an the
condition that you will finance me for twa
mare years to do the Mathematics Tripos’,

Sir Maurice Vincent Wilkes [b.1913],

FRS, British computer scientist, built and
designed the EDSAC, the first computer
with an internally stored memory in
1949. 5ir Maurice first met Homi Bhabha
in Cambridge. Many years later, he
visited Bhabha's Institute in India.

I'was born on 26 June 1713 and was
therefore some four years and eighl
months younger than Homi Bhabha.

When | became a registered research
student in the Cavendish Labaratory in
October 1934, Bhabha had just submitte
his thesis and was awaiting a decision
by his examiners. He duly received the
degree and stayed on in Cambridge as
what we wauld now call a post-doc.

An event of which | retain vivid memaories
is the Cavendish dinner held just befare
Christmas 1928, Such a dinner was
organized annually by the students,
and thare was a tradition thal after a
few farmal speeches, the atmosphere
should become relaxed and Light
hearted. The previous year, Lord Austing
a prominent manufacturer of popular
cars, had announced a major benefactio
to the Labaratary to enable additional
accommadation to be built and work
was in progress on the Austin Wing,
as it was called. Lard Austin was the
guest of honour at the dinner. This
pcecasion provided the young Bhabha
with unrivalled opportunities for his hig
spirits. His maost striking cantribution we
a full-sized portrait of Lord Austin whi
he had painted himself and which he
ceremoniously presented to Lord Austi
at the dinner. | was told that it was painl
on brown paper,

There was another frolic that had every
sign of being the fruit of Bhabha's

imaginatian, although it may have owe
samething o athers as well, It turned
on the fact that the word wing has

two meanings in English; it is bath an
architectural term and is also used to"



.

jescribe a part of a car, in particular

fpart of an Austin car, As Lard Austin
"_pmsanted the building known as

he Austin wing to the Laboratory, it was
jrgued that the Laboratary owed him the
rsort of wing in return, Accordingly,
wing from an old Austin Seven car, duly
lganed up and painted, was ‘presented’

ord Austin at the dinner. What he

ght of this boyish jest | do not know,
ier reason | have for remembering

he dinner is that J. J. Thempsan was alsa
Fesent, He was then 82 years old.

964 when Harry Huskey, of the

ity of California at 5anta Cruz,
invited by a consortium of American

hiversities Lo organize a caurse of

res on computer lopics at |IT Kanpur,

invited me to be one of the lecturers,
apted and resolved to visit the Tata

tute on my way. Vikram Sarabhai, with

I had been in touch on a problem

ected with cosmic rays, helped me

fith the arrangements,

habha, as head of the Tata Institute,
reeted me warmly as an old friend.

e not only arranged for me to see the
fetitute, but he also arranged for me
have an extensive tour of the Atomic

sit to the plutonium separation plant,
ien in process of erection,

abha was genergus with the amount
ftime that he gave me, | thanked
im for this, saying that | knew that he

MEITMER AND STRASSWAN DEMONSTRATE WUCLEAR FISEION | RAPITIA, ALLEN AND WMISENER ANNOURCE SUFERLFUINTY OF LIQUID *HE
| ERISTALLNWACHT IN WAZI GERMANY AND AUSTRIA

must be very busy, He said that apart
frarm scientists, he could nat narmally
make time to see people from ordinary
countries unless they wera Heads of
State, although he would stretch a point
for Prime Ministers of the more important
countries, | said that | hoped that he
included the United Kingdom among the
latter. He replied, with ane of his engaging
smiles, that he certainly did, adding that
it would be a poor day if this were ever na
longer the case. | make no comment an
this exchange of banter,

| shared Bhabha's enthusiasm for the
visual arts, although | could not bring

to them the personal artistic ability that
he did. When | remarked on the number
of works of art on view in the Institute,
he explained that the gavernment of
India was ane of those enlightened
governmenis that allowed a small
percentage of the total funds spent an
new government buildings to be spent
on artistic enmichment. Bhabha said that,
unlike many of his colleagues, he took
advantage of this provision "up te the hilt’,

Bhabha was.a member
al tha Cambridga
Philosophical Society
which awarded him the
Hopkins Prize in 1948

CAMBRIDGE PHILOSOPHICAL SOCIETY,
MNEW MUSEUMS,
FREE SCHOOL LANE,
CAMBRIDGE.




It is now almost one o'clock and | cannot help
writing to you. | came back from the concert at
about eleven or earlier and have been thinking
of the Ninth Symphony all the time. | am so
overwhelmed by it that | can neither talk nor
think of anything else. Never before have |

., been so moved. The performance was by no

means faultless and Henry Wood is not the best
conductor for Beethoven. But all the faults of the
execution are forgotten in the greatness of the
work. | was drawn out of myself and raised to
sublime heights and my mind hardly got back
to work till a long time after the end. | walked
back in a dream, and now that | think of it, | am
surprised that | got back at all. It is the sublimest
and happiest time | have ever had in my life".

Homi Bhabha to his brother lamshed Bhabha, letter from Londen, 30 Novermber 1927




Lettice Ramsey [1898-1985), a Cambridge photographer, was the widow of
the mathematician and philosopher, Frank Plumpton Ramsey. Lettice is beot
known for her portraits of scientists and intellectuals, She shared a studio
with Helen Muspratt which was the venue for social gatherings of the young
intellectuals of Cambridge. Bhabha not only had himsell photographed by
Ramsey, he also acguired her portraits of Lord Rutherford, J.J. Thomson
and Paul Dirac for his Institute in 1950,

Tapt Hom: Bhabha sianding in froni

al hig own painting

Left: Homs Bhabha a1 work on his
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And my memories go back not only
to the brilliant lectures in Physics
which inspired me when | was a
young graduate student, but to the
many visits we paid to temples in
South India, to Basavangudi where
classical recitals of Indian music
were given and to the many lovely
excursions which we took together.
'hose of us who had a personal
contact with Dr Bhabha know that
science was an important part of his
life but that he was a Complete Man
in the best sense of the term as we
understand today'.




The Pleasures
af Exile

| 531

Although ominous clouds of war were fast gathering over Europe,
Homi had expected to return after a short holiday at home. But that
not to be. When the war broke out in 1939, he found himself exiled fru
the Cavendish. He joined the Indian Institute of Science in Bangaiu
and went about building his own laboratory. He also embarked on hig
own journey of discovery — visiting the temples of Belur and Halebig
marvelling at the architecture. In Bangalore he attended in the compant
of Vikram Sarabhai, Sunday morning concerts of classical music at
Basavangudi. Evenings were often spent at the Westend - a hotel h
would stay in whenever he visited Bangalore in later years.

The circumstances at 1ISc were unusually conflict-ridden at tha
time: the Council at 11Sc was hard-pressed to resolve its differences
with Sir C.V. Raman, the first Indian director; as well, there was majal
tension between the department of physics and the department of
chemistry. But Raman extended his support and friendship to Bhabhg
and elected him a Fellow of the Indian Academy of Sciences. He als
nominated Bhabha to the Royal Society of London in 1941.

Bhabha's Cosmic Ray Unit at the Indian Institute of Science was se
up in one of the verandas adjoining the library with a fund from the §
Dorabji Tata Trust. It was here that he started work with a small grou



mstructing
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of scientists and dedicated students, among them the mathematician
Harish-Chandra. But he yearned for the war to be over, as he wrote
to Millikan in 1941, so that 'we can all turn again in more favourable
conditions to purely scientific activity'. He had hoped to spend time in
Caltech but there was no way Millikan could invite him there. The war
and the restrictions on finances also made it impossible for Wolfgang
Pauli to invite him to Princeton.

nesene:  DESpIte the disappointment, Bhabha found a local collaborator in the
mathematician B.S. Madhava Rao who had worked with Max Born during
Born's brief time at lISc. With Madhava Rao he published a paper on 'the
scattering of charged mesons'. Soon he had other collaborators and
students in S.V. Chandrasekhar Aiya, R.C. Saxena, M.S. Sinha, D. Basu
and S.C. Chakraborty. With Chakraborty, Bhabha further explored
Cascade theory, improving the theoretical treatment that he had earlier
done with Heitler in order to bring it closer to the observational data that
had become available. His notebook from this period shows that he was
taking careful notes from the theoretical works of Snyder and Serber.
Finally, Bhabha and Chakraborty's solution was seen as an analytical
continuation of Synder and Serber.

Around the same period, Bhabha also used the theory of orthogonal
groups to explain the interactions of elementary particles. Encouraged
by Dirac, he submitted his essay 'The Theory of Elementary Physical
Particles and Their Interactions' for the Adams Prize even as the war
raged on. He won the Adams Prize in 1942,

15%]

The swarm of experimental data that had enabled his phenomenological
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work at Cambridge was nolonger available, soin Bangalore Bhabha's work
became more mathematical. In 1943 he turned to experiments himself.
The latitude effect on mesons was one of the first problems he sought to
explore. This work was in part inspired by Millikan who had visited India
just before the war and again in 1940 to compute the different amounts
of cosmic ray energy at different latitudes. But there was a war on and
the rubber balloons Millikan had used were unaffordable. Ever ready to
think up new solutions, Bhabha approached the US Air Force and had GM
telescopes flown at 30000 feet. On 26 and 28 December 1944 two flights
were conducted and lead pieces exposed for half an hour at altitudes
ranging from 5000 to 30000 feet. The team thus measured for the first
time the high altitude intensity of penetrating particles at the equatorial
latitude.

Throughout his time at ISc Bhabha kept up his correspondence with
the international community of scientists he had known during his time
at Cambridge. Conditions were far from ideal. Although he had been
elected Fellow of the Royal Society in 1941, he had not yet undergone
the admission ceremony at the Royal Institute. Sir A.V. Hill who visited
India during the war (carrying with him a special parchment leaf from
the Institute) conducted the admission ceremony in Delhi just before the
Indian Science Congress commenced in 1944. This was the first time
that such a ceremony was held outside of the Royal Institute.

The recognitions that came his way enabled him to think about what was
possible for science in India. Besides, the dream of an independent India
was slowly but surely beginning to appear on the horizon. It was time to
build for science in India.
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PUBLICATIONS WHILE AT BANGALORE: At |I5c Bangalore, Bhabha continued his theoretical work but also turned
to experiments. He worked on relativistic wave equations and on the theory of point particles with his student,
Harish-Chandra, who went on to become a renowned mathematician, He worked on collision loss and the Cascade
theory with his student 5.K. Chakraborty who tater became the Director of the Indian Institute of Geomagnetism,

Bombay,
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While at lI5c Bhabha was working on a Monograph on Cosmic Radiation which was to appear as part of the
Oxford International Monographs Series on Physics. The physicist and astronomer R.H. Fowler, under whom
Bhabha had done his PhD at Cambridge, had written to him in February 1943 saying that he was confident that

it would be ‘the mast impartant book which will play an important part in the development of the next step in
thearetical physics'. Bhabha later expanded the scope of his project Lo include a separate monograph on 'Spinor
Algebra’. The project remained incomplete. This iz a page from his unpublished manuseript.

e =
b M
Y T @.@ oMo
.-’f Foa [ hHw . ﬁlpﬁﬂw = tu b ur'{J' .J'JE'Ir ﬂl- _{?r:-"?




mmmmnwmnm physicist, had co-suthored mwwﬁm
the Raman Effect with Sir C.V. Raman. HKrishnan played an important part in india’s scientific development.
wmwn pmmwmmmu England, Bhabha eagerly mwwmnmrwmm '




: - h 1941, Bhabha sought Krishnan's advice about the Allahabad Chair in physics. Incidentatly,
Krishnan moved to Allahabad University where he headed the physics department in 1942




Robert A. Millikan (1868-1953), physicist, won the Nobel Prize for physics in 1923 for measurement of th
charge of an electron and for his work on the photoelectric effect. Millikan was president of Caltech f e
1921 ta 1545, B




Millikan visited India between 1939-1940 to measure cosmic rays at high altiludes near the
geamagnetic equator. He met Bhabha in Bangalore and they corresponded. Bhabha hoped that
he would be able to visit Caltech but the war prevented that.

|
|
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

CHAINMAN OF THE EXECUTIVE COUNEIL 1 ':I \ | £ ! February ].Er, 19"}
Professor E. J. Bhabha

Indian Institute of Science
Bangalore, Indie i

Dear Professor Bhabha:

I was delighted to recelve your letter written December Sth,
and elac to know that you hope to make further experiments in India
along our line, It will be most useful, I think, to do so.

wpdir sthayult tousr

I am sending you herewith reprintes of all the papera which
we have thus far written, ms you raﬂuest, but we have = couple more
papera that have been sent to the Physlcel Review which when they ere
out will be more interesting and more useful, The results reported in
these ' Tapers are, in a word, that the checks that we get on the theery
from the work in Mexico and in the United States constitute, from cur
voint of view, convincing evlidence for the correctness of the hypothesis,
though for that matter the resulta which we obtained imIndis seemed to
us fairly unamblguous in thelr Smplications. I gent in these two new
papere at lemst s month ago, and I do not mow when they will be printed,
but I should sesume that they will be out by the middle of March or
the end of April. At eny rate, we will send you reprinte as scon ag
we get them.

How, a8 to the four detalled queptlons to which you ask for
Anewers:

1. We uaed juet & cheap clock movement, the rate of transmission of the
pressure readings corresponding to one cycle of eight minutes.

€. We umed 1/Lk watt neon lamps and 2000 chm colla for the relsys.
3. We used home-made recorders, tape spesd about EZ0 centimeters per min

L, For cur counter tubes we used Just as thin glase as poeeible, about

1/16th ineh.
ik You are probably aware that in the Lemaltre-Vallarta analysis
of the enmergy required to push electroms through the earth'e magnetic fle
at different latitudes they tock the mean energy required to get lnto ]
the earth at the equator as 15 hillion electronm volts. We took thelr
value and combined it with our own measuremente on the eguatorial-longl
affect which showed an eguatorial drop In the sea-level Intenslty of be
T and 8 in going south from the temperate latitudes to the West Coast
of South Americe, and 129 to 13% in going south at the longitude of Ce
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Combining these resulta with the Lemaitre-Vallarta mnanf of 15 we estimated
the energy necessary to get in at South fmerica at 13 billion electron
volte and that of Indla at 17. That this could not be far from wrong
Beema to be indicated by the fmct that the silicon rays had definitely

not appeared in Indis at the latitude of Agra, but had appeared in full
force in the latitude of Peshawar. Our new Mexican work glves further
ayidence that these results, although somewhat crudely arrived at,

cannot be seriously wrong.

I vant to tell you how much I appreciste your sending your
papsr with Chakrabarty, published in the Indian Academy of Sclences.
I am also pleased to know thet your newer calculations have brought the
poslition of the maximum of the abscrption curve in the atmoephere into
better egreement with ocur resulte than did the previcus work of Serber.

Our whole staff has practically stopped 1ts fundamental reasarch
work and we are bending all our efforts here to war problems. Let us
hope that it will not be too long before we can return to the normal
activitles of institutions of this type.

With best regarde to you and all my friends in India, T remain

Yery cordially yours,

[TevIN e

. s -
Mre. Milliken elso wishes to be kindly remembered,

FRAM:IH



3, Dr K.R. Ramanathan, Dr
4 A Govinda Rau, Dr .5\
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The Bhabha family had a relationship with the Mysore court as Bhabha's grandfather was the
Inspector of General Education in Mysore, Bhabha shared with the Maharaja Jaya Chamaraja
Wadiyar a love for music. Their relationship endured even after Bhabha left Bangalore.

ol & (
Gur Pavsce,

Dysore.

12th July 1248,

Dﬂhr DI‘. Bﬂﬂbnﬂ,

1 heve resd your letter deted the 15th June 1348, with
creat interest and I thaog you for the suggestions therein which
will receive my earnest atitention in due course. I am happy that
you shure my admiretion for the gompositions of Medtner and I aa
sure you will wppreciste equully well further works of Medtner

wolieh 1 Liope to send you in due course.

1 must theax slso for the four post curds of the settings
done by you for the Mozart's Opera Idomeneo &nd for tae photogrs
of one of the pictures exhibited st the Iadiun Art Exhibition
London. The settings designed by you are not only very charm
but elso bring out pictoriully the spirit of the opera. I am
also greutly delighted witn toe paoto exhibited by you at the

indian Art Exhibition.

—»  Yours sincerely,

Dr. H.J.Basbha, F.R.3., :
Uirector, Taia Institute ol
Fundamentsl Hesearel,

Boidaw Unad  Rombay 6.



During his years at Bangalore, Bhabha sketched Raman. He also won Raman’s admiration for being a modern
Leonardo da Vinci,

'Bhabha is a great lover of music, a
gifted artist, a brilliant engineer and an
outstanding scientist... He is the modern
equivalent of Leonardo da Vinci'.

Sir C.V. Raman at the Annual Meeting
of the Indian Academy of Science, Nagpur, 1941,
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Bhabha first met P.A.M. Dirac at Cambridge. During the war, Dirac encouraged him to apply
for the Adam's Prize - a letter that had to be passed by the war-time censor. Bhabha won the
Adam’s Prize in 1742
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Meghnad Saha [1893-1956], FRS, astrophysicist, was best known for the theory of thermal ionization. Saha
was an active member of the National Planning Committee of the Indian Nationat Eengmﬁinim
several scientific institutions and founded the journal Science and Culture, The relationship between Saha
Bhabha began in a pleasant way but soured in later years as Bhabha became Inmmmei’alm pu-nrmL




Prasanta Chandra Mahalanobis [1893-1972], FRS, was a scientist and applied statistician
renowned for the Mahalanobis distance, a statistical measure. Mahalanobis founded the Indian
Institute of Statistics in 1932. Like Bhabha, Mahalancbis was close to Nehru. He became India’s
key economist during the Secand Five-Year Plan (1956-1951).




Birbal Sahni (1891-1949), FRS, paleobotanist, founded the Institute of Paleobotany 3t Lucknow, Bhabha and
Sahni's relationship remained a close one. He was one of the few scientists to whom Bhabha wrote openly
about his sense of loss after his father’s death in 1943,




Harish-Chandra (1923-1983), FRS, mathematician had worked an representation theary, especially
‘Harmanic Analysis on semisimple Lie groups. Harish-Chandra was at [15¢ during the war years and
worked with Homi Bhabha. In this letter, a page of which we repraduce, he enquires about their joint
publication. He also confesses his increasing interest in pure mathematics and his desire to switch over





















































































































































































































































































































































































































































































































































































