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My tribubes to Shri Buxi Jagabandhe, 1

Bﬂ‘ alhar Biramarabara Rﬂ "oﬁgf a

e Born around 1//3 in Rorunga, near Puri. His ancestors
were the commander in chief or Bakshi of the

Khordha army.
o |ed the Paika Rebellion in 161/ to revolt the fand
revenue policy of the British.
* freedom fighter of India.
Fortunate to be asked to qive a talk on a memorial
lecture named after him and in a college (175/) name

atter him.
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| MATHEMATICAL PRINCIPLES

| PHILOSOPLIT A |
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Mass = dum o mass of all building blocks 1
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Greek Gtopog/somes, o- TEPVW,
which means uncuttable, something that cannot be

divided Turther




Building blocky — proton, newtron, 8
efectron

beam of alpha particles

fluorescent screen
circular - [n§ coated

qold foil

tructure within
the Atom

Quark

Size <107'9m

radioactive

substance \
On a Diffuse Reflection of the a-Particles. Nemghte” X SE'SEE;SQm
By H. Geiger, Ph.D., John Harling Fellow, and E. MARrsDEN, Hatfield = |
Scholar, University of Manchester. &

(Communicated by Prof. E. Rutherford, F.R.S. Received May 19,—Read
June 17, 1909.)

Size ~10~"0m

If the proton and neutrons in this picture were
U e r O r 10 cm across, then the quarks and electrons
would be less than 0.1 mm in size and the
entire atom would be about 10 km acros:

Marsden was an
undergraduate student

1908 Nobel Prize in Chemistry

Albert Einstein called him a 'second Newton




Building blocks: Guarks and efectrons

s = AP
= E/h
proton 'f :

(neutron)

17297 Nobel Prize
in physics for

> o nucleus

~10""%cm Louis de Broglie

atom~102cm his discovery of

the wave nature

In 1752 the first Kalinga Prize was awarded to

him by UNESCO for popularization of science ofdectors



/|O / 32 I The Standard Model of particle physics Leptons | Theorised/explained

Bosons

¢ . . fernve p
Years from concept to discovery | Discovered

ttttt

1880 90 1900 10 20 30 40 50 60 70 80 90 2000 12
Electron | |
Photon | '

Fundamental -

Electron neutrino | |

Wbdofe nmj'fu- !

We are made of electron, < —

W boson | |

quarks and gluons —

on | |

Tau neutrino ' |

Uriqin of Mass | ~vcessoson | |

Source: The Economist



electron = 00000000000000000000000000000007



What Will happen i efectron madry iy [

gero ?

2 ectron will move with speed of

== gnt

I equal to Lero

0 3toms
1721 Nobel Prize in Physics

\
i No Molecules
or his services to
theoretical physics, and \
especially for his discovery
of the b ofthe \

photoelectric effect’

o Lompounds
o Life

We wont's exist




What happens it electron mads a bik
higher or a bif (ower 7
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Expnession of s
Bohn nadius ’
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Role of mady in nature/ phydics

F=ma
m
=@ . T=2rx|—
THE MORE FORCE... k
THE MORE ACCELERATION
—@—
[
il F E, =—my
2
L r =, E, = Kinetic Energy
m = Mass

m;x m, .
R=Fkh=G"p v = velocity
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Ofigin o amary ?

ow did electron get its mass ¢




Anderson-Brout-Englert-Guralnik-Hagen-
Higgs-Kibble - Bosor
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ldea documented in journals %4

BROKEN SYMMETRY AND THE MASS OF GAUGE VECTOR MESONS*

F. Englert and R. Brout
Faculté des Sciences, Université Libre de Bruxelles, Bruxelles, Belgium
(Received 26 June 1964)

VoLuME 13, NUMBER 16 PHYSICAL REVIEW LETTERS 19 OcToBER 1964

BROKEN SYMMETRIES AND THE MASSES OF GAUGE BOSONS

Peter W. Higgs
Tait Institute of Mathematical Physics, University of Edinburgh, Edinburgh, Scotland
(Received 31 August 1964)

GLOBAL CONSERVATION LAWS AND MASSLESS PARTICLES*

G. S. Guralnik,T C. R. Hagen,i and T. W. B. Kibble
Department of Physics, Imperial College, London, England
(Received 12 October 1964)

When the time is ripe for
certain things, these things
appear in different places in
the manner of violels coming
o light in earfy spring.” -
farkas Dolyai
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Light " means All Llectromagnelic
Waves

Gamma Rys, Arays
Uravioket lght |
Visible Light
Intrared Light

Microwaves, Radlo
Waves

16/3/




Professor David J Miller of the Physics and Astronomy Department

COSt 0 bU||d LHC $475 bl”lOﬂ at University College London- bottle of Veuve Cliquot 1785 by Mr
Waldegrave (UK Minister)




Imagine a roor

full of poltical

activists

The Prime
Minister

walks in

He s
surmounded
by a cluster
of people

/31




Imagine the same room

again

An interesting
rumour IS

introduced #

300N we have a
cluster of people
discussing i

21131
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Larf’e/ Hadron Coffider

energy mass speed of light

E = mc?

J kg 299,792,458 m/s

<> Largest particle accelerator: Circumterence is 26.657 km.

<> Worlds Coldest place: 7300 magnets at -2/1.3°C (17 £) - Colder than outer space

< Worlds Loneliest place: Interna
<> Fastest Race track: Trillions of

rotons race 11745 times a second with speed 777777771h speed of light
<> Maximum energy / eV (lera electron volt) M
<600 Million collisions per second LHC

<> Produces matter with temperature more than 100000 times the temperature of dun

pressure 10~ atm. 10 times less than the pressure on moon

Iithe guide

<>Data recorded Wi“ ﬁ“ arOUﬂd 100,000 dual |ayer DVDS cvery year '
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07K

LHC collisions

Neutron Star Thermonuclear Explosion

107K

(Terrestrial Nuclear explosions|

“10°K Solar Interior
6000 K Solar Surface
Room Temperature ~
00K S5t 10l
Cosmic Microwave
3K Background

106 K

4070 Rhodium metal spin cooling

(2000)
(Low-T World Record)

Trapped lons
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Y weights - fitted bkg

19.7 b (8 TeV) + 5.1 fb™' (7 TeV)

S/(S+B) weighted sum
¢ Data

S+B fits (weighted sum)
-+ B component
=10

i =1.1470%
i, = 124.70 = 0.34 GeV

B component subtracted

i

180 135 140 145 150

m,, (GeV)

—e— Data ATLAS Preliminary

g?cnk?ﬂrouéwsck un Vs=13TeV, 36.1 fb"
—_— +
9 9 my, = 125.11 GeV

—— Signal
In(1+ s/b) weighted sum
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International Herald Eribune
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Higgs boson
existenceof < =

‘God particl = | S [ T S

/s : Diamond set to come out

""“
3 fighting as he faces MPs
5 Momentous find afte
C 4 Chief executive to \
Professor weepsas reveal rolo of City > ‘ boson
i watchdogs and 3 {
A Whitehall in Libor
1 rate-fixing scandal - _
The key questions for MPs to ponder N F
The late exchanges that led to Diamond's demise ¢
and Milband clash over inquiry W boson
ikely o balk at vast severance deal =
i
O

Amnistiafiscal  Cdice Calixtino  Incendios Valencia  CasoBarclays ~ CasoBettencourt  VolcinHie  MASTEMAS»

The,
esgephal

OPINION

s del CERN anundian el descubrimiento de una particula que podria ser Higgs. Sigue la videoconferencia en la que estén
Wance que, de confirmarse, supondria un paso esencial de la fsica para explicar el origen de la materia. »

guardian

News | Sport Comment | Culture | Business Money | London 2012 | Life & sty

UK World Development US Politics | Media Education Society
Breaking news: Weather not limitations end Mount McKinley climb - AP

lally
briefing
INDEPENDENT

la mas sblida evidencia” de e
cia del boson de Higgs

particula es un paso esencial hacia la explicacién del origen de la materia

Email
Facebook
Twiter:

"Puedo confirmar que se ha descubierto una particula que es
consistente con la teoria del bosén de Higgs", dicen los
cientificos. E1 descubrimiento de la particula ayudaria a explicar
el origen de la masa. Los fisicos del CERN explican en estos
momentos sus hallazgos

)| EL PAIS
KI0SAOymes

Would you interpret this as guidance to lower rat
5 Datablog: Bank Libor rate sul

NEPSZABADSAG ONLINE -

Be1rs1a KaiFs1a Sazdasag altara velemeny Sport rud/Tech Noller

Ugy tdnik, megvan az 'isteni’
részecske

Tudomanyos tajékoztats
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Nobef Prige in Phydicy 2013
Peter W. Hiqas

Frangois Englert

"for the theoretical discovery of a mechanism that contributes to our understandilnq ot the origin of

mass of subatomic particles, and which recently was confirmed through the discovery of the

predicted fundamental particle, by the ATLAY and CMY experiments at CERN's Large Hadron Colliger’




I The Standard Model

Fermions Bosons

Source: American

Association for the
Advancement of Science;
The Economist *Confirmation just announced

19131




1 do not know wiat | may appear to the worlty: buf myself | seem lo have been onjy like  boy piaying on)

the Sea shore and then finding a smootner pebble or a preffier shell than ordinary, whilst the great ocean o
:_ buth /a 3l 4//707'5(01/5’&/ @/‘0/@ me 4 - /4#//@0/ to Sir Isaac Newton (. 5 1/- 117/) .
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Few word) or the Hhudents

| AINR K199 QLR 6297 QF AId &7 Q8 | g;aﬁrda‘r‘g R
SCIGHCQ (Human life is not of years, ﬂ 15

, months, days and hours,)
makeS H’Hﬂgs Q64 @1 QQ Q¢ Y@ 91 V1A NS !

(Man lives on his action, the only

I’]Ul’ﬂblmg measuring rod of life)
QY 96 A1GSI FE6Q, 6L FR-URQS

(It is not in the world to die like a

coward, but to be a man) _
JQER <21|¢4 F16Q 64 F1R16Q, 69F IR

499l
(The one who dies doing good for

others, he alone is the good man)

1877-1928

UTKALMANI PANDIT GOPABANDHU DAS SEhaiHIr

HTLeda !NDIA

INDIA SECLURITY PRE




Prof. C. V.Ramamn.: 771 label Frize "for his work on the scattering
ot light and for the discovery of the effect named after him’

“Youth is the most glorious time of all. I
have said elsewhere that most of the great
discoveries in Science have been made by
young people. It is not the experience or
wisdom that old age brings, but the
freshness of outlook, the indomitable
desire to achieve, which 1s the
characteristic of youth, that makes
discoveries possible. It is this that makes
life worthwhile. If only you realise this and
realise that here I am, I am still young, let
me see what I can do, that all discoveries
become possible.” Thank you




