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By the Chief Editor
(S’e]a[ ﬂrom,, B.Sc. (H) Physics, 2017-2020 batch, Kalindi Coldege) —

Jhe first thing anyene at
ﬂ/ ratitude, ‘Shank you ! This is r ﬁt ﬁr eve?ydky sttuations, but in my case, - ﬁncf
myself struggling to find an expression that can befit the decp sense of satisfaction and
delight that Jve experienced after completing this very special piece of work on our/b-ékvez[
physics. So, I decided to go for yet ancther not-so-common standard to Sulfillmy purpose;

a '/fcga'. I would call 1 kap as the intensity of happiness we feel cack time we Jearn

something new in the intriguing world of physics and kow subtly it Eeg&g our universe
running. o out of the 25 kap fevel of happiness I can feel right now, J would fike to skare
6 hiaps of them with our principal, with whose kind support such an activity could be carried out in the first place. The
next & are for my teacher-cum-mentor, Dr. Punita Veerma, who deemed'me capa ble of hringing out ﬂizguetouef as the
Sirst independent newsletter of fghe physics department of our college. Of course, the next two shares are for those who

contributed their enriching ideas for this purpose, and our valuable readers who are the real beneficiaries and our
source c?f‘mot’z'vﬂ‘ioﬁ'."»j‘ /s ,€e
,_gf Science is the {inj .(?f aff @ow/ézlje, T /l}/J‘ZCJ‘ is the Heart that keeps him alive. Jt is the studs (?f‘ nmfure
and indi rectljl tﬁ"e*th l?f the divine w/fo created nature. Jo fat/fom the de Jat/fa of‘ science 1s to realize this Mnt
in sai ':7712 more eESc-umv:e, the more J believe in God. ﬂhguztou& is but one d}g]a of‘
ers to k-ega Jearnin 1g science with aff your heart, and flow wherever it takes

the remm'm'nj 1 /ﬁgo fér m}/&efj.‘

Jace weuld say s a very commot word fér e.?gjareaa?g’ =
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Time travel is something that we all ard of in many science fiction movies

shows or novels. Most of us even know whatiit means, or do we? I'm sure everyone woul L
love a journey to the past, I mean who wo\}dn’t want to say “Hi!” to their past selves or to
2o into the future and see all the flying cars, wirtual meetings through holograms and
robots everywhere? You might think of creating a time machine, like Back To The Future or
The Time Machine, or a quantum tunnel from Avengers Endgame that could allow you to
travel through time. '

Now, Ieavirﬁﬁl\lu’ihe pop culture references behind us let’s ask ourselves, Can we really

travel th'rough e? Is 1t possﬂale fo rpove forward or back in time? Can we go 1000 years

| WAL A K o :
into the futu%d e o‘_‘\r great g tgr a- , e gp d daughter/s o1 ? The answers to all

Ars. Many scientists are

»
\ #* What is Tim: .
To understand tfm,e travel Wem | <1 . linear or cychc? ,/ |
Is it Endless or. Frmte? Is, 11\ eve | '17"‘ s/ ne is the part of
fundamental sf‘ructure o‘f‘réle uni :\ {-‘ et P e . *s: in space. Before
' Einstein’s Theory Of Relat 1ty tlﬂ’le ‘7---- qo W f}'cl‘onsidered to be

same everyW\Igij \m the umverse\ Bu Spe e 1 1ty Changed our
perspective of time. The SpCClal fheorm#haf'the cloc )g,/ref ende, frame moving
with speed comp\arable to the speed of hght moves slower than the éhe kept in the
reference frame which is not moving at all, in relat1v1ty we call it Time Dilation which
explains the famous Wn Paradox. From general relativity we know that time .duration

between two successive events is also affected by gravity as viewed from another frame.

So we can say that flme and space are “not absolute but relative”. This statement can also be
explained using the principle of invariance in relativity, in which we consider the space—

time interval s° = X° + y° + Z - ¢, where x, yand z are spacial components, fis the tfme

component and cis the speed of light. This component is invariant under Lorentz

.




rest) and S’ (moving with relativistic speed). The
invariant when taken m@endently The mva iar

at-grandchildren, we should reahzeﬁ"f% ?

sy affair and may not be possible at all.
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7,7}/7,778 seconds, or abo
re, this T the best way, only if you don’t have a

calculate one second for the proton is equi,v'

months, for us. So, if want to go to the

.

plans of coming back.
Another method of time travel was also given by Einstein in his General Theory of relativity,

according to which the stronger the gravity you fell, the slower the time moves.

To travel to the far future, all we need is-a
region of extremely strong gravity, sl?ch as a
black holesThe closer you get to the event

horizon, the stewer the time moves — but it’s

nearest is about 3,000 light years away), the

time dilation through travelling would be far 7
greater than any time dilation through

rorbiting the black hole itself (The situation that /Was
described in the movie [nferstellar, where oneshour on a
planet near a black hole is the equivalent of several
years back on Earth, is so extreme as to be impossible in -

-
our  Universe, according to Kip Thorne, the movie’s

scientific advisor.). v

General relativity also allows for the possibility for
shortcuts : through spacetime, known as wormholes,
which might be \/‘ | able to bridge distances of a billion light

years or more, or different points in time. Wormhole geometries are inherently unstable‘

The only material that can be used to stabilize them against pinching off is material havmg =

' density, at least in some reference frame. No classical matter can do this,
fluctuations in various fields might be able to. Stephen
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quantum scale, far smaller than atoms. The fric

Je a huge amount of energy, but which might jut' be
possible, in theory. Wormholes could allow travelﬁng back in time however the equations
would be physically difficult to achieve, one-way is to travel faster than light (whic‘ms

to be physically impossible).

human scales - a feat that would requi

Aswming you can® oO.into the pastf ; f’then?‘Can you change your own past? Or will you

create multiple realities? Oy ething entirely new? Well, American Physicist Michio
Kaku explains time as riversthefriver i§ flowing with different speeds in different points of
space. -
- —
\
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explains all the radoxes of time travel. Like if we take the example of Grandfather

paradox in which you go back in time and kill your grandfather before he had any\zﬁ

y to solve it in many ways, hypothetically of course. The first solution to




which case all your atoms will be scanned and destroyed i
cloning allowed in quantum mechanics. Then all that i

teleported to the new location, where a bunch léf new aton

could be that if you go back in time ang
your grandfather can't be killed. Therefore,

parallel. .If you apply this kind of thinfkiri;%- the grandfather paradox, you get somet |
called a closed time loop, where your grandfather is simultaneously dead and alive an‘d SO

are you as a result of that. Mind-Blown!11
i % -

To this date, all of this is only a theor#ical concept. We are limited by the technology of our

an incredible progress in testing theories through

time. Even though we’re making
experim‘e/nts, we’re. still way%‘hga/d n our attempt to understan%chis universe. But the
verse are geverned by probability. So, who knows what
| be able to create a stable wormhole and pass some -

e will find an entirely new way to travel across time.

find some significant results.
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https://cosmosmagazine.com/science/physics/five-ways-to-travel-through-time/
https://en.wikipedia.org/wiki/Time_travel
https://www.space.com/21675-time-travel.html
https://spaceplace.nasa.gov/time-travel/en/
https://en.wikipedia.org/wiki/Time
https://www.quantamagazine.org/what-is-time-a-history-of-physics-biology-clocks-and-culture-20200504/
https://www.quantamagazine.org/what-is-time-a-history-of-physics-biology-clocks-and-culture-20200504/

™ wall must lie beyond what

FINDING THE EDGE OF
THE UNIVERSE

Imagine standing at the

edge of the universe and §

shooting an arrow
outward. If the arrow
keeps going, then clearly,
the  universe
beyond what you thought
was the edge. But if the
arrow doesn't keep going
say it hits a wall then that

you thought was the edge
of the universe. Now if you
stand on that wall and
shoot another arrow, there
are only the same two
possible outcomes it either
flies forever out into space,
or it hits some boundary
where you can stand and
shoot yet another arrow.
Either way, the universe is
unbounded.

-LUCRETIUS

extends B

CURIOSITY IS
_ THE DRIVING
" | FORCE

Watching thesstars ort a clearnight sky has fascinated
me ever since Ey. childhood days. All the stars
grouped into beautiful constellations (like Orion,
Cassiopeia, Auriga, Draco, Zodiac constellations, etc.),
star clusters (Pleiades, Coma Berencies, Dottble
clusteretc. ),Nebulae(Orion nebula), the planets our
solar ~ system(Mars, _ Venus, Jupiter,  Saturn),
neighboring galaxies(Andromeda, Small and Large
Magellanic Clouds) and our own Milky Way which
can be seen with the naked eye(believe me, provided
you have the real dark, pollution free, moonless sky!)
are bound to set our minds on a different note and we
start asking these childlike questions: How this
universe was created?, Why is it the way it is? Why
are we here? How will this universe end (if ever it

willt)? If you have never experienced this state of

v




mind, just give yourself a chance today. Go out tod?/ and

and admiring the nature in all its beauty-Fhat’s

m way of defining the term “Creativi
It’s not just another word, it’s the very word tha dej;ines your thinking, your perspecﬁve O
looking into things and forming an understanding.

Great physicists of all time like Michael Farada¥, James Clerk Maxwell, PAM Dirac,
Werner Heisenberg, Albert Einstein, Edwin Hubble, Allan Sandage, Carl Sagan, you .ne it
and you will know that each one of them have their own story of how they were intrigued
by the naturgand when 1 say nature, ‘mean starting from the scale of smallest possible

element known 1Q.us, fo-the massive siz¢ of this universe. But these physicists are just a few

to be named, the lisf'\goes on apd on..Thgimportant question to addressshere is, “Did they all
e Wi e answer to which we all are well familiar with.
While Michael Faraday an

electromagnetism, Isaac Newtoﬁ

ame ;ZIer Maxwell are known for their work in the field of
own for his basic laws of classical physics, while
; nodern physics, Max Planck is known for Ris
sics, afid while Marie Curi€ did ground-— 7

dwin Hubble who observed that our 2

Albert Einstein is considered the fathe
pioneering work in the field of quantum p
breaking research in the field of radioactivity, it w
universe is expanding. Though, this is just a glimpse of a much bigger picture, but one
'fﬁhg which comes naturally is that each one tried to understand the nature in their c{wn
way. But what made them do so0?? <
Our nature is very mysterious and the very beauty of it is enough to captivat‘ﬁ: us and
motivate us to want to know it more in order to gain a deeper insight into it. It seems as if E
the nature is calling us to unravel its mysteries and the reason it influences us is that we
humans are created with .this feeling named “Curiosity” which is the only driving’force
compelling us to venture into the unknown.
There surely is a physicist hidden in each and every one of us!
7; Nivedita Chakraborty
B.Sc. (Hons.) Physics-TII Year,
(2017-2020 batch}




TICKLE mukam

CAUTION: DON'T TRY THE PUZZLE WITHOUT AN EXPERTS
GUIDANCE, THE PUBLISHER DOESN'T HOLD RESPONSIBILITY
FOR ANY DAMAGE DONE TO THE ©ELF-ESTEEM, WHATSOEVER
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T0P 10 BOTTOM

. Function, yet not a v’/(/

function .
2. Einstein's year of i
miracles (in words)
3. Characteristic value in-
[uantum Mechanigs
4 A fundamental physical
Neguantity—
standard us 1
i glsemn

-

770 RIGHT

. “Always false” in
Boolean Algebra

2. The woman to win
Nobel twice

g. ODonlyatOin =
thermodynamics

4 Signature of an
element

0. Emitted by an atom

b. Popular carnot engine

7. First scientist to win a
Nobel prize in Physics

Sejal Arora
B.Se. (H) Physies, 3 year
(:2017—2020 batch)
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(tt won't be disclosed that answers are tn the endl)
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STRESS BUSTERS -

(for those who overlooked he crossword warning)
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ou enter the high school laB
ee an experiment. How will you
know which class is it?

If it's green and wiggles, it's

Biology

If it stinks, it's Chemistry
doesn't work, it's Physies!




HEAVY POURING WREAKS HAVOC IN THE NATIONAL

CAPITAL
(Staff correspondent, India Today)

New Delhi, 9 July 2019: The capital has beeﬁﬁﬁé’ssing
incessant rains for the past O days and is in a.situation of
utter chaos. The roads are perilously slippery and\jammed,
people are hooked to their houses and all intersgity
communication is hampered, as the railway and airlines face
cancellation due to flood-like conditions prevailing in the
state. Sunny days are nowhere in sight.

The metrn%en\has Come to a standstiﬁ and temples are

swamped with'8gyotees-praying for protection and mercy.

continuous function of precipitation frdely falling at a

uniform acceleration of 9.8 m/s2, for a ﬁ?ne period ofw

5 days. The entropy of the city has thereby
increased. The coefficient of friction of the graphitg
planes has gone down to 0.25 and the probability of
inelastic collisions has doubled, the product of the
two remaining constant. Radiowave exposure through
Silicon based-devices has risen to dangerous levels
since the net work done by the steam engines is O.
Fluid density in the neighbouring water bodies has
surged and visible radiation from the sun has been
strongly attenuated.

This has resulted in g stationary state of all the
particles enclosed in the capital, whose centre of
mass has been observed to shift tfowards the base
station for communication with an extra-terrestrial
power believed to be the initiator of the Big Bang.

- 5cjal Arora
B.5c. (H) thsics, 3rd year

(2017-2020 batch)

Nothing 1n life 1s to
be feared, 1t 1s only to
be understood. Now
1s the time to
understand more, so
that we may fear less.
— Marie Curie

Marie Sktodowska Curie,
born Maria Salomea

Skrodowska, was a Polish
and naturalized-French
physicist and chemist who
conducted pioneering
research on radioactivity.
Nominated for
membership of the French
Academy of Science, she
was defeated by one vote
because she was a woman!




particles or even electromagnetic radi ; uch/as light) can escape from it. Sufficiently
compact mass can deform space-time to form ) qlack hole. It is impossible to produce an
image of a black hole since no light can escape A team of international astronomers and
computer scientists worked for this and improwed upon an existing radio astronomy
technique for high resolution imaging to detect the silhouette of a black hole. -
Silhouette is an outline of something visible in restricted light against a brighter
background. To get an image of a black hole, scientists adopted a technique that allows
for the imaging of far-away objects known as Very Long Baseline Interferometry or VLBI,
works by creating an array of smaller telescopes that can be synchronized to focus on the
same objects at the same time and acts as a giant virtual telescope (the larger the
aperture of telescope, the higher its resolution). The aperture of giant virtual telescope .

such as Event Horizon Telescope i al to the diameter of Earth , by creating an array

of smaller telescope and the far south pole and in Spain.

The Event Horizon Telescope gittarius A and M87 . The

black hole Sagittarius A is at t Xy and the super massive . 7
black hole M87 is located at the iptical galaxy Messier 87, or
M8T7 (Substantially more massive tha ch telescope had to be highly
synchronized with the others to within a t a millimeter using an atomic clock
locked onto a GPS time standard. This degree of precision makes the EHT capable of
resolving objects about 4,000 times better than the Hubble Space Telescope. As each
telescope acquired data from the target black hole, the digitized data and time stamp .

were recorded on computer disk media. And the recorded data, around 5 petabytes,
transported to a central location. Data from all the sites were synchronized usiﬁg the

time stamps and combined to create a composite set of images-silhouette of M87.

Reference. www. jpljasa.gov

Deepika Sharma
- B.Sc. (H) Physics, 3 yeag
(2017-2020 batch)
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http://www.jpl.nasa.gov/

RESEARCHERS REPORT M
ATOMIC SCALE

f/ “ '_'—"

at ran image samples with atomic-sc

&

Researchers at QuTech, a collaboration o
magnetic quantum sensing technd¥ogy

resolution. It opens the door towards iﬁ\{gl individual molecules, like proteins and
other complex systems, atom by atom.

Magnetic resonance imaging (MRI) and nu%lear magnetic resonance (NMR) are
powerful and widely-used methods in material science, biology, chemistry and m‘ine.
Atomic nuclei behave like little mainets that generate tiny magnetic fields, which can be

detectedsgsing antennas.
S

‘ging is non-invasiye, can distinguish different types of atoms, and works
under a wide ragge ' ';-;" fcluding at room temperature.®ut current methods
| ' i . are limited to averaging over large
volumes with large amounts of atoms,
and imaging individual molecules or
nanoscale structures is not possible. .

' on 20

$QUANTUM SENSORS

"Our work is based on the nitrogen
vacancy (NV) center," said. first .author
Mohamed Abobeih. "This NV center
occurs naturally in diamond: two carbon atoms are replaced by a single nitrogxn atom.
The center traps a single electron spin that can function as an atomic-sized sensor. By
precisely manipulating this electron we can selectively pick up the tiny magnetic éields
created by nuclei in tlee vicinity."

"At QuTech we generally use these NV centers as quantum bits, the building blocks for
future quantunfmputers and the quantum internet. But the same properties that make

NV centers good quantum bits, also make them good quantum sensors," said Tim

3
\ !

Taminiau, leagmvestlgator. Vv 7




s 3-D IMAGING

co-author Joe Randall. "Each nuclear spm feels the magnetic field from al

r

nuclear spins. These interactions depénd on the

precise positions of the atoms andptherefore encode

Imagination is more
important than
knowledge. Knowledge
Is limited. Imagination
encircles the world.
-Albert Einstein
\ ~
—— _.. — —

To test their methﬁdf the researchers apph 1
highly pure diamond. This cluster of spins providC€s a model system for a molecule. Afte;
. |#* measuring more than 150 interactions between the nuclei and running an i_r;.ter/lse
numerical reconstruction algorithm, the complete 3-D structure was obtain with a

K

spatial precision much smaller than the size of an atom. \

@1 SENSING OUTSIDE THE DIAMOND +
The next step is to degt samples outside of the diamond by bringing NV centers ®lose to

the surface. The ultimate goal is to be able to image individual molecules, such as

proteins, and single quantum devices with atomic resolution.
£ So Aln

Jyoti Dabla
Sc. (H) Physics, 3™ year
(2017-2020 batch)

y

to a clustex of 27 carbon-13 atoms in i/-

¥



https://phys.org/news/2019-12-mri-atomic-scale.html

Atom

ttello everyone, Atom is my name
ffecause of me Democritus got fame

You can't see me by your naked eyes
ffecause the very—very smeall is my size

In the centre of me, thereis a nucleus
3ecause of two frnd, inside it there is too rush

Those friends are Neutrons and protons
And they are surrounded by the electrons

Electrons have —ve and protons have tve
charge
And compared to electron, Proton is very large

+ve and —ve attract ,we all know this fact
And that's why Proton and electron tend to

imteract

Neutron is neutral, you can also call it cheap
Plec.se Read books if you wanna know in brief

Tamannc

Physics (hons) 3rd yeard




QUESTIO'N& TO PONDERRR.....

1) Is theve indeed any colout ‘g\’tﬁe so- ca[[ea(:wszﬁ[e light or they're

mere way oj‘so(me arbitraryfrequency, trying to deceive us??? |
' s A ’ ’

2) How would. tbe unm'erse be (ike. if Soun@‘ cou[of travel through
| vacuym7’7 ‘ "3 ,- § y md

3) j\re tﬁere'n{oxe ¢a([9 1 our body or move atoms in a cell???:
.

4) 5—[0w Would it Be ﬁé mna loara[[e[ universe, wﬁere only anti-s ( \
grm‘lty‘é)@whs??? 2 3 0 0 b D

UMW répfwcf”?
-” " oy ‘ a. .

HAVE A NICE TIME Q’ONI)Z‘RINQ

. Sejal Arora
s B.Sc. (H) Physics, 37 year

(2017-2020 batch)

10) If Finstein was asked, ' “What's

.




]n 1900, the Brltlsh Phgsncxst Lorcl Kc]\an is said to havc Pronounccd. —ﬂ-lcrc [
nothmg new to be discovered in P[wgslcs now. A“ that remains is more and more precise
&rg of

measurement.” W;’c}un three dccadcs, _,qUantum mechanics and E_mstmns t

rclativitg had revolutionized the fiek Todag, no P}':gsicist would dare assert that our

Phgsical

wlcc‘gc of the universe is near complction.

f 5tar Trekor The Big Bang Tl'ncor.g, then you
-

If youve everwatched an-episode
Y RISOG

You may even want to cxpl c tc_J_Efcs further on your own. A&cr aﬂ, there are

million dollar Prizcs waiting for the Pco

Nobcl Prize is at 51/:ai<c!
| . i Wl’\crc Do Ultra~Hig]1~E_nc%y Cosmic Kays Come From? /"v

Our atmosphcrc is constantly bcing hit by Particlcs from outer sPacc. with higl‘x
cncrgics. lecsc are called “cosmic rags.” Although thcg don’t pose much harm to
humans, tf-lcg have fascinated ﬁnysicists. Obscrving cosmic rays has taught us a lot
about astrophysics and Particlc Pﬁgsics. But there are some—the ones with the most
cncrg\g—that are mgstgrious to this dag.

In 1962, at thc_VVolcano Ranch cxPcrimcnt, Dr John D. Linslcy and |_ivio Scarsi saw
somctl-ning incredidle: an ultra-high-cncrg@ cosmic ray with an energy of more than 16
Joulcs To gtvc you some Pcrspcctwc, one Joulc 1S roughly the energy it takes to lift an
aPPlc from th?ﬂoor onto a tablc A“ of that energy is conccntratccl though in br
'"lon ba"non blnnon times smaller than an aPPIC ~rl'uat means that it’s

’v;/—l':o 5olvg some cosmic Puzzlcé Aftcr all your



https://listverse.com/2015/02/02/10-solar-system-mysteries-that-still-puzzle-our-best-scientists/

we can see. [ Bysicists noticed some decades ago that the stars on the outer edsg

of galaxics were orbiting around th* center of those galaxfcs faster than Prcdictcd.

To ),;:2;,313;\‘ = ‘ : hie, W

.sg)'éntis’cs . 5uggc5tcd that
-EFcrc mig,f'nt ‘ i | be some unseen
“dark” , matter in those
galaxics tFat g caused the stags
\ to rotate more qufck[g. .
\ After  this, observations of “ 7
\ the . cxP.anding///
3 universe led Phgsicists . /'Eo
2 conclude > ‘ that thgt:e' must
be a lot more ) : ‘ c[ark m‘ tter out
there—five times as\nud‘n a.;
the matter Ps - we can see.
Alongsiclc this, we l’w that the cxPansion of the universe is actua“g accclcr:ting.
This is strange because we’d expect the gravitationa| Pu“ of matter—both “light” and
- “dark?—to slo dow: the expansion of the universe. (ombine this with the fact that the

- A pace-time, ovcrau, is not curved—and cosmologists need a
hat balances the gravitationa] attraction of matter. “Dar&[\
of the energy in the universe can’t be locked up in matter, ;

iverse. Fl'\gsimgibchcvc that at least e
=nergy.

™=

b


https://listverse.com/2015/12/29/10-strange-theoretical-subatomic-particles/
https://listverse.com/2014/03/03/10-most-bizarre-galaxies-in-the-universe/

energy have not been dircctlg observed in the lab. Obsg:rving_ matter is difficu
because it doesn’t interact with light, which is how ol?gawt%ns are usuaﬂy made.

:\But Phgsicists ENS hopc{:ul that dark matter

*Tell the people of > -_ ' J ;‘aarﬁclcs mig]’ﬂ: be Produccd in the [arge
“l;?:;d,;fv’,f,:h:d , E Hadron Collider (I HQC), where thcg could

show the world path

to survive, then they !
should forget about,, (- /
tractor and preserve

e ”: matter partfclcs are heavier than thlwing
theirancient a < 4 the | HC can Produec, in which case it

tradition of
might remain a mystery for a much longcr
time. ‘

-

Park energy is suPPortcd bg many different

vcry la rgc SCEICS.

e
N

- ‘ - '
Or magbc the dark matter and dark energy cxplanatlons.arc incorrect, and an cntlrclg
new thcory is needed. But it would have to cxp&in cvcryt[':ing we see better than the
current t['lcory before Pl’;gsicists will acIoPt it. | ven so, it’s incredible to think that we

may know very little about 95 Pcrccnt of the universe.

M (Can Anything Travcl I:astcr Than The SPcccl Of Light?

Since [instein changed the face of physics with his theory of s ecial relativit :
2 Ry Y P Y

physicists have been sure that nothing can travel faster than the spcccl of light. ln fact,
rclativitg Prcclicts thatfor anything with mass to even travel at the 5Pccc] of Iight, infinite
energy is rcquircd.Wc see this in the ultra—high—cncrgg cosmic rays mentioned earlier.
Thcg have cxtragrdinarg energies relative to their size, but thc$ still don’t travel this
fast. Thc spccd of light as a hard limit might also cxplain whg communications from alien
civilizations are unlikclg. If theg’rc also limited bg this, signals might take thousands of
o

years to arrive.



https://listverse.com/2015/03/18/10-ways-dark-matter-could-explain-the-universe/
https://listverse.com/2017/04/21/10-things-going-on-in-space-that-will-melt-your-brain/

i

But Pcoplc are continuallg qucstioning wiwc;fl'b r .

universe’s spccd

the OPERA 10 Asane Lire Lissons Too can Laoe row Ausear Enres

oLy Pr‘f]’""“a"ﬂ 1. FOLLOW YOUR CURIOSITY

et ggcstcd 2. PERSEVERANCE IS PRICELESS
] 3. Focus oN THE PRESENT
travclmg faster 4 THE IMAGINATION 1S POWERFUL
£ , 5. MAKE MISTAKES
. l;ght. But 6. LIVE IN THE MOMENT
later noticed  7.CREATE VALUE

additional errors 9. KNOWLEDGE COMES FROM EXPERIENGE]

cxPcrimcntal 10. LEARN THE RULES AND THEN PLAY BETTER! setup

confg',y’lé N results  were

s, -

incorrect. -

."/
]F any way of communjcating br information faster than the 5Pcccl of light exists, it -

would uanoubtccﬂg cha 've the

causality——the rclationship ne Quscs and effects of events. -

—

Due to the way /that time and space areinterrelated in 5Pccial rclaMy, information >‘,' |

traveling faster tg the speed of light would“allow one erson to receive information |
2 ' gt e

~ about an event before it has “haﬂpcnccl” (accorc[ing to them)—a type of time tra:/cl.///

Fastcr~than~1ight communication would create all kinds of Paradoxes tl]at\ we égn’t know
how to resolve. So it seems lilccly that it doesn’t exist. But if you do WEREES \o dcvleP
it, Plcasc tell us about it ycstcrdag. <

. -
A -
H: this intrigues you too, go on to read further v here:

: "
\\ V.1V .‘.//

Scjal Ar&vi
s . (H) thsics, §rd year

‘1 (201 7-2020 batch)



https://listverse.com/2014/03/15/10-mind-bending-paradoxes-that-will-leave-you-stumped/
https://listverse.com/2017/08/31/top-10-unsolved-mysteries-in-physics/
https://www.livescience.com/34052-unsolved-mysteries-physics.html
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Werner Heisenberg may be the quintessential brilliant theoretical physicist
with his head in the clouds. In 1927, the German theoretical physicist
developed the famo#s uncertainty equations involved in quantum mechanics,
the rules that explain the behavior at small scales of tiny subatomic particles.
- Yet he nearly failed his doctoral exam because he knew almost nothing about
experimental techniques. When a particularly skeptical professor on his

doctoral-degree committee asked him how a battery worked, he had no idea. "\
- =




Prolific polymath

philosophy. As a result, Oppenheimer semetimes had frouble understanding

. other people’s limitations. For instance, inwl931 he asked a University of -
California Berkeley colleague Leo Nedelsky to prepare a lecture for him, noting
that it would be easy because everything was in a book that Oppenheimer gave
him. Later on, the colleague came back befuddled because the book was
entirely in Dutch. Oppenheimer's response? "But it's such easy Dutchl

“EBverybody is a
genius. But if you
- If you want to judge a fish by its _ 74
. live a happy life, ability to climb a s
tie it to a goal, tree, it will live LN
not to people or its whole life
objects. believing that it X
Avserr EINstiy is stupid.”

and interested in a wide range of inferests, jncluding poetry, li'nguis‘rics and

\ '
~Albert Einstein =




Physicist hijinks —< |

RI[:HAHI] HEYNMAN o

FHYSIGIST

Richard Feynman was one of the most prolific and famous physicists af the
20th century , famously involved in the Manhattan Project, the top-secret
American effort to build an atomic bomb. But the physicist was also a bit of a
practical joker and a mischief-maker. While bored'at the Manhattan Project in
Los Alamos, N.M., Feynman reportedly spent his free time picking locks and
cracking safes to shdW how easily the systems could be cracked. That wasn't
the end of his adventures, however. On the way to developing his Nobel-prize
winning theory of“quan’rum electrodynamics, he would hang out with Las Vegas
showgirls, become an expert in the Mayan language, learn Tuvan throat singing
and explain how rubber o-rings led to the Challenger spacecraft’s explosion in
1986.
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Andre-Marie Amper'e (1775- 1836) wasXa French physicis
mathematician. He derived a formula describing the interaction betweet
electrical currents. —

As an adult Ampere was plagued by a indedness. One day while
concentrating on a mathematical p fi, he came on a stationary cab in the
street. The back of the cab was a convehient blackboard and, whipping out a
piece of chalk, he covered it with calculations. However, after a bit the cab
moved off and Ampere watched helplessly asihis solution sped away.

; -
Niels Bohr (1885-1962) was an eminent Danish physicist, awarded the
Nobel Prizg in 1922. f
Bohr was awarded a gold medal with the Nobel Prize. He took an active'part in
the resistance when the Nazis-invgded Denmark. When he had jo flee Denmark
in 1943, he dissolved the medalf} acid and hid the bottle. On his return to
Copenhagen he retri ed_,ﬂi/e’ bottle, precipitated the gold and had the medal
recast. =4

Henr'y Cavendish (1731—18\r@)\was an.eminent English chemist and
physicist. ' -

Cavendish seemed afraid of women. The maids™n his house were instructed to
stay out of his sight or be dismissed, and he communicated with his-
housekeeper by leaving notes on the hall table.

\
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https://www.google.com/amp/s/www.irishtimes.com/news/famous-scientists-and-their-true-stories-1.1091320%3fmode=amp
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THE ANCIENT QUEST FORO
UNIFYING PRINCIPLE_ THAT GROUNDS
EVERYTHING

[Jumans are part of a large and complex cosmic tradition going back to about 13.7
billion years, when the Big Bang gave rise to the known universe of today! About 4.5
billion years ago the solar system wasformed. [Further, 2.5 million years ago®humans
(FHomo sapiens) evolved. About 20,000 years ago Neanderthals would sit around the
firc at nighhgatching starry sky and listening to the sounds from far. They were trying to

understand the w\or]c{ arognc{ thfjm..‘ .....trging to make sense of lifels
N 4| -

Unification | »

all the forces of Nature should be capable of being described by a single theory. But only
at high energies should the behavior of the forces combine, this is called unification

gravitational force

_ /! _weak force
SUpIgravily of Eleciroweak -~
(quantumpgravity) . _ force Y

“._eleciromagnetic force

Cirand Unified
Theory (GUT)

sirong nuclear force

4——— more energy

before the unification point, the forces are indistinguishable and have symmetry. After the
unifi¢ation point, the forces act differently and the symmeiry is broken.

And this quest for making sense of life endures till todag, though in different 1Corr715.

From the ]or\iar\s of ancient Greccc we have made a tremendous lcaP to contemporarg




Phgsics is incomp]cte cluring the Flan'ck 'cr?isﬁt’s lack of unc‘erstanclmg of the u
of the forces of nature during this time. At high energies and temperature )

» -
cans thC FO!"CCS resemb]e each othcr and bCCOI’ﬂ

en the Forces&eak from unification (as the universe
appen and we have the Pi&nt universe. ln the
on a}‘:ied field thcorg, Phgsicis’cs believed t};at

4 that the thcorg would have to unite: gravit3 and
' '\ Fn@(chat thcre are two other Fundamcnta] Forcb

_ e
\ radioactive decay Aftcr about Flpcg years, pstein’s once—]one!y quest cngagcs/
’tl"lOUSaﬂdS of Physxc:sts around the worlc], most of them worlong on an ambitious Phﬂ%

)
framework known as string thcory. N (
s _

PBut the researchers are still cautious. “T here’s always somctlﬁing new on the\-uorizbh

and then evergthing starts all ovzagain.” o
QOur quest is still alive-asking big questions, looking for simplicity and searchin Fo,one
9 s b q g for simplicity 5

unhcging 'nciPIc tha grounds cvergthing.




Consciousness is never experienced in the plural, |
only in the singular. Not only has none of us
ever experienced more than one consciousmness,
but there is .also no trace of circumstantial

evidence of this ever happening anywhere in
the world. If T say that there cannot be more
than one consciousness in the same mind, this
. seems a blunt tautology — we are quite unable
to imagine the contrary...
-Erwin Schrodinger
Can you???

TOP TO BOTTOM > LEFT TO RIGHT -
1. Dirac delta N1 Fatlacy -
2. Nineteen-o-five Z\Marie Cu.rie, in 1903 for Physics
3. Eigen value and in 1911 for Chemistry
4. Current 3. Randomness (O only at O K)
5. Cesium 4. Spectrum 3
6. Pragyan 5. X-rays
7. Viscosity 6. Refrigerator
7. Roentgen, for his discovery of X-
2 rays
/




Let the brain, muscles, nerves, every part of your
body, be full of that idea, and just leave every
other idea alone. This is the way to success.

—— Swami Vivekananda ——

{

Image Cgedits:
1. An ex&] through time- ‘4
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2. Newton-
3. Curiosity is the driving force-
4. Lucretius

5. Stress busters-

(“You enter the high school lab....”)

6. Marie Curie- ?/

-
7. First image of a black hole-

3 liope that I will be able
to meet you face to face someday

"

wormhole)

(time travel)

(How to solve a physics problem)
(“When someone says....””)

-
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https://www.biography.com/scientist/isaac-newton
http://www.shutterstock.com/
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https://www.pinterest.com/pin/45950858677615305/
http://www.lolsotrue.com/member-quotes/6144
https://amp.reddit.com/r/Jokes/comments/d5x9ug/you_enter_the_high_school_lab_and_see_an/
https://amp.reddit.com/r/Jokes/comments/d5x9ug/you_enter_the_high_school_lab_and_see_an/
https://en.m.wikipedia.org/wiki/Marie_Curie
https://en.m.wikipedia.org/wiki/Black_hole
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9. The lingering conundrums-
ESO/L. Calgada !
10. Mad geniuses: Odd tales about ‘am&s\p _ sicists-

Dept. of Energy (Heisenberg) ,

US Govt. Defense Threat Reduction Agency. (Bppenheimer)

akva/Shutterstock.com (Feynman)
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Y
11. The ancient quest for one unif’i:ng principle that grounds everything-
¥ & e 55 e
12. Schrodinger- .
_LTUL Ch =

(“Only two things....”)
(“If you want to

: — L -
live....”) 3 X\_
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