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Spare some time for TIME
(Part -2)
Kishan Malaviya (S.Y. B.Sc., St Xaviers’ College, A’bad)

In thefirst part of “ Spare some time for
time” (VIGYAN CHETNA issue no.24 of
June-2020), we discussed about relation of
time, space and motion. We also addressed
some of the questions like: can the time be
slower, how many directionsdoestimehave
and does future already exist? Now, we will
focus our attention on time itself and it is
properties. The study of time is topic of
cosmology, and it's very complicated to
understand. Because, it is mostly counter-
intuitiveto us. Here, wel'll try to understand
some of the concept of time which are
accepted by most of the science community
of today. Well try to understand essence of
the concept while avoiding to delve into
much rigorous math and scientific
terminology.

In this era of technology, if you ever
wonder what timeis, you might want to take
help from Wikipedia. In that context, the
Wikipedia reads as, “Time is the indefinite
continued progress of existence and events
that occur in an apparently irreversible
succession from the past,

experience.” Now you might wonder why
Wikipedia is giving such complicated
answer for time, which is one of the most
familiar thing to all of usbecauseweall feel
that sinceour birth. At theend of thisarticle,
you may get much better insight about what
timeisbut you'll bewonderingwhy timehas
propertieslikeit has.

There are three main popular aspects of
time. Aswearetrying to definetime, weare
avoiding timeto explain timeitself. It'slike
we can't really define an apple while using
the word 'Appl€, but we can describe an
apple by describing it's properties for sure.
So we can define an apple as a red colour
fruit-of roughly the size of our pam and
which taste like sweet and little sour. So,
similar like that Well try to get a sense
about time without using word ‘time' or
anythingreferringtotime.

1) Time Ilabels moments in
universe:

through the present, into
the future. It is a
component quantity of
various measurements
used to sequence events,
to compare the duration
of events or the intervals
between them, and to
quantify rates of change
of quantities in material
reality or inthe conscious

Wefind objectsinthe
universe in one
arrangement and we also
find them in different
arrangement too. For
example, we find one
bottle full of water and
we aso find the same
bottle completely empty.
But theimportant thing to
notice is that, we can't
find the bottle as full and

[Asticl Adell - 3612, R0

Yfeta?d A1 5124 (USF)



empty at the sametime!! In similar fashion,
every object possesses different
configurations but they can't posses al
configurations simultaneously. So the
universe appears to us, again and again, in
different configurations. but somehow this
configurations are distinct. In the above
example of thebottle, we can do onethingto
differentiate two configurations of the same
bottle. We can say, 'earlier' the bottle was
full of water and 'now' it's empty.
(Somebody surely would have drunk that or
elseit must have been transferred into some
other physical state) so hereyou seethat, we
labelled both configurations of bottle with
‘earlier' and 'now' and that label, is nothing
but TIME'. Because of this, Johnwheeler, a
famous American physicist, said that,
“Time is Nature's way of keeping
everything from happening at once.” So the
world exists-more importantly, the world is
created, again and again. In that sense, the
world is like the different frames of a film
reel. Each moment consisting a particular
configurations of the whole universe and
everythinginit. But you know that afilmis
not just a bunch of frames played together.
But those frames must be in a particular
sequence otherwise the scenes won't make
any sense. Similarly, time also provides a
sequence to the different configurations of
the same object. In above bottle example,
there are two states of bottle, where the
bottle was full of water first and then it was
empty so the configuration of bottle being
full is followed by configuration of bottle
being empty. So time provided a sequence
to the both configurations of the bottle. This
sequencing in configuration is known as
‘causality’ i.e. effect isfollowed by a cause.
Intheabovefilm, the filmisnot continuous
but it has gap between two frames and in

that gap, nothing exists. But in reality time
isfelt continuousto us and we don't see any
discontinuity intime. We don't see anything
suddenly disappearing in air or somehow
getting lost. So obviously time feels
continuousto us. But this continuity of time
is not always followed in universe. At the
guantum level; particles can appear and
disappear, or at least transform under the
right conditions into different kinds of
particles. So we can think of the whole
universe as a series of snapshots of films
arranged in accordance to causality!! . This
analogy of film about timeisknownas"film
stripanalogy".

2) Time measures the duration
elapsed between events:

Time not only labels and orders
different moments; it also measures the
separation between them. Suppose you are
sittinginyour car at 10:00 pmand drivingto
home and then you reach home at 10:30 pm
as per your wrist watch. We measure the
distance between two configurations, one
being in car and another being at home, by
comparing with motion of another object
which does it is motion persistently (hereit
is car). How? When you were in your car
you saw that the clock's minute hand was
pointing to number 12 and then when you
reach home you see that the same minute
hand was pointing to number 6. For our
ease, we have called the separation between
two configurationsof minutehand ashalf an
hour. And by comparing the two
configurations of minute hand to the two
configurations of yourself, we say that the
configuration of being in car isfollowed by
configuration of you being at home after
half an hour. In daily life we say thisasyou
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took half an hour to reach home after being
in your car. So you can see time is much
important to understand the separation
between two events.

3) Time is a medium through
which we move:

Many philosophers believe that we are
constantly moving through time just like a
river. We can see theriver in two ways, one
in which we are moving through river and
another being the river flows towards us.
Both of this active and passive perspectives
are equivalent. But for time, things are abit
different. The passive perspective of time
I.e. wearesteady and timeflowstowardsus,
has a big problem. The flow of river is
defined as how much water passes in
through a particular areain a given amount
of time. So the flow rate of water is
described with respect to time. But for time,
we can't describe flow of time with respect
totimeitself!! . [twould benonsensical! So
from above discussion it's clear that it's not
quiteright to think of time as something that
flow. In order to understand why wefeel the
flow of time, we should move outside of
time. We will have to observe the flow of
time from a place where there is no time.
Obviously not possible. So the idea of flow
of timeisabeautiful ideabut it doesn't really
make sense. But physicist are still trying to
figureout if therecan beatimelessuniverse.
Andthat placewould beeternal astherewill
be no timei.e. no beginning and no end and
the view from this place is sometimes
referred as "view from no when". And this
idea includes that all the moments of past,
present and future exist simultaneously.
This idea is known as 'eternalism’. At
present, the flow of time which feels so real

to usisstill amystery and cosmologists are
still trying figureout that.

Till now we discussed about time itself.
But for that, we already took the assumption
that timereally isafundamental thing inthe
universe. But does time redly exist?
Though the experience of timeissored, it
doesn't necessarily mean that it must exist
fundamentally in the universe. There is a
“thermal theory of time” which states that
time doesn't exist fundamentally in
universe. But timeis a'emergent property'.
The emergent property is a property which
isseen inthe object asawholebut it doesn't
exist for constituents of the object. For
example, a river has flow in it but the
constituents of river i.e. water molecules
does not posses any flow individualy.
Similarly, some physicists think that at
fundamental level time may not exist but in
the universe as a whole it exists. So after
decades of research and discussion, the
mystery of time still remains unraveled.
Who knows how many secrets of the
universe, the time is still hiding from us.
Please try to think when you have the
time'l!

“perhaps our universe is simply
one of those things that happen from
timetotime.”

-- Edward Tryon [Speaking of the
Universe as a vacuum fluctuation]

Reference :

“From eternity to here - The quest for the
ultimatetheory of time* by Dr. Sean Carroll.

# kishanmalaviya35@gmail.com
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OUT OF THE BOX -
Questions
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Reference : http://www.dole.eu/dole-earth/farmtour/bananito/hotspot/banana-curved.html
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Reference : https://theconversation.com/curious-kids-why-cant-people-hear-in-their-sleep-132441
BuR-L 6l und-gan Gesildaeu yra o

sdlasw.
|

The Different Colours of
Chemical Flames

From left to right (in top row) :

LiCl - Lithium Chloride
NaCl - Sodium Chloride
Kcl - Potassium Chloride
RbCI - Rubidium Chloride
CsClI - Caessum Chloride

From left to right (in bottom row) :

CaCl, - CaciumChloride
SrCl, - Strontium Chloride
BaCl,- Barium Chloride
CuCl, - Copper Chloride
TiCl - Titanium Chloride.
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He is everywhere
In the heavens and the Earth

He makes the stars shine
Yet He cannot be seen

He is noble, abundant
and fills the Universe

He can lift you into the sky
and bring you gently down

He can take many forms

He can help heal
He can help kill

He can help create
and He can help destroy

Praise be unto He
Helium
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