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Have a good time reading this issue!

"Time is a measure of change, and change is
the fundamental quality of the universe." 
                                                      - Brian Greene

JAN 2023
SCIENCE DAYS

https://en.wikipedia.org/wiki/Portal:Physics/Anniversaries

International World Braille Day: 4th Jan
International Day of Education: 24th Jan
World Leprosy Day: 30 Jan

 

A second isn't what you think it is.
Scientifically, it's not defined as 1/60th of
a minute, but as "the duration of
9,192,631,770 periods of the radiation
corresponding to the transition between
the two hyperfine levels of the ground
state of the caesium 133 atom"

As 2022 creeps to an end, we chose an
interesting topic for this month's issue.
Time is a fundamental concept that has
fascinated humans for centuries. It has
played a major role in shaping human
society thought, and culture. From
clocks, timelines, time travel, equations
and pop culture allusions, a sneakpeek
of it all. Hope you enjoy reading as much
as we did writing it.  

Birthdays!
Satyendra Nath Bose: 1st Jan 1894 
Rudolf Clausius: 2nd Jan 1822 
Stephen Hawking: 8th Jan 1942 
Edward Teller: 15th Jan 1908
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https://en.wikipedia.org/wiki/Edward_Teller


<<< Can you read the time on the 3
clock in less than 3 seconds?

I should have had this in my exam hall 
 >>>  

CRAZY CLOCKS
Math & Science in Clock labelling

This is why you learnt all that math in
college                                               >>>

  <<<           Get the pun? Periodic clocks!
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Making digital time
out of analog clocks!
It may seem crazy
but it is a simple
illusion of making the
hands move to thr
right place at the
right time.

CRAZIER CLOCKS
 Math and Science in Clock Design

Source :
https://www.theverge.com/2015/
6/23/8830093/a-million-times-
digital-analog-clock-art

Clocks made out of Nixie
Tubes. This age old technology
is truly is beauty. A Nixie tube,
or cold cathode display, is an
electronic device used for
displaying numerals or other
information using glow
discharge.

Source :
https://crystal.uta.edu/~burns/project_nixieclo
ck.html

Hyperbola Clock : This beautiful clock
takes advantage of the fact that if you
place a diagonal line on a rotating base,
it'll trace out a hyperbola shape in 3D.
The hours are marked on the clock,
and whichever one the hand is pointing
to will show you the nearest hour.

Source : https://mathsgear.co.uk/products/hyperbola-clock
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https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Display_device
https://en.wikipedia.org/wiki/Glow_discharge


Atomic Clock : An atomic clock is the most accurate type of timepiece in the
world, designed to measure time according to vibrations within atoms. 

The oldest known
sundial is a stone slab
from ancient Egypt,
which dates back to
around 1500 BCE. 

RARE CLOCKS
Clocks, you would have seen or heard off

You’ll find the most accurate clock at the National Institute of Standards and
Technology in Boulder, Colorado. The clock keeps time by measuring the
vibration of a single aluminum ion, and should remain accurate for 33 billion
years.
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https://abcnews.go.com/Technology/worlds-accurate-clock-now/story?id=64877303


Circuit diagram of a digital clock. It
may look complex but it is super easy
to build. Stay tuned as we will soon
be letting anyone and everyone build
their own digital clock right at home.

PS : Honestly, you just have to solder
a few components together.

The mechanical clock is the true
classic. The pendulum forms the
core as its periodic swing gives the
clock its periodic tick-tock. This
allows the clock to count out one
second. The gears do the rest of the
work and move the different hands
and different speeds.

An electric clock uses an electric
motor and an electronic oscillator
to drive the clock hands and other
mechanisms. The oscillator
generates a precise frequency that
determines the motor's speed,
which controls the clock hands'
movement. The oscillator is often a
crystal oscillator using a quartz
crystal to generate a stable pulse.
The clock also includes a power
source and a control circuit.
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CLOCK WORKING
From electric to digital to mechanical

If this page is too basic for you, just google it!
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A time loop, also known as a
temporal loop or a time loop
paradox, is a hypothetical situation
in which a person or event
becomes trapped in a repeating
sequence of events, reliving the
same moments over and over
again.

TIME TRAVEL
www.paraminnovation.org/newsletter

Source: https://plato.stanford.edu/entries/time-travel-phys/

"Once confined to fantasy and
science fiction, time travel is now
simply an engineering problem."

-Michio Kaku

Hypothetical superluminal
particles called tachyons have
a spacelike trajectory, and thus
can appear to move backward
in time, according to an
observer in a conventional
reference frame.
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Bootstrap Paradox
If you travelled back in time before Newton
discovered gravity and you taught him
about gravity, then who discovered gravity
- you or newton?

PARADOXES

TIME TRAVEL
www.paraminnovation.org/newsletter

How
time

travel
works in
popular
movies.

Grandfather Paradox
If you go back in time and kill your
grandfather before your parents were born
then how did you exist in the first place?

Polchinski's Paradox
Suppose you enter a wormhole and travle
back to the moment when you were about
to enter and prevent yourself from
entering in the first place.

Predestination Paradox
The predestination paradox is a situation
in which a person traveling back in time
with the intention to change the outcome,
becomes part of past events. Also, he is
more likely to have a chance to cause the
initial events which inspired the person to
travel back in time in the first place.
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...

BEGINNINGS
TIMELINE OF REALITY 

...

If we compressed 13.7 billion yearst into a year – with the Big Bang happening at
00:00:01 on 1 January – then the dinosaurs would be wiped out on 29
December, and modern humans would appear at 11:54pm. Christopher Columbus
would sail across the Atlantic one second before midnight.

The oldest known object in the universe is a galaxy called z8_GND_5296. It's 13.1
billion years old – only about 700 million years younger than the universe.

Source: https://en.wikipedia.org/wiki/Big_Bang
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ANCIENT INDIAN TIME KEEPING

The wheels of the Konark Temple's
chariot are divided into 8 parts
representing 3 hours, which are
further divided into halves
representing 90 minutes. Within
these sections, there are 30 beads
representing 3 minutes each,
allowing for tracking of time in
increments as small as 3 minutes.

Ghatika Yantra – Time Measurement in
Days of No Sunlight in Ancient India

Lagadha, the Vedic astronomer defines the
Muhurta as: "A vessel which holds 50 palas
of water is the measure adhaka. Four times
this is the drona. This lessened by three
kudavas(3/16 adhaka) is the volume
equivalent of the length of one nadika of
time" -Vedanga Jyotisha 24

The Konark temple is designed in
the form of the chariot of the Sun
god. It has 24 wheels and seven
horses. Twelve wheels represent 12
months of the year. According to
the Indian calendar, each month
has a Shukla paksha and a Krishna
paksha, so the other 12 wheels
stand for them.

“Jantar Mantar” literally means
“instruments for measuring the harmony
of the heavens”. It consists of 13
architectural astronomy instruments. The
site is one of five built by Maharaja Jai
Singh II of Jaipur, from 1723 onwards,
revising the calendar and astronomical
tables.The 4 distinct instruments within
the observatory of Jantar Mantar in New
Delhi: the Samrat Yantra, the Jayaprakash,
Rama Yantra and the Misra Yantra.
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https://en.wikipedia.org/wiki/Astronomical
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https://en.wikipedia.org/wiki/Jai_Singh_II
https://en.wikipedia.org/wiki/Jaipur
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Where are we today?

YUGAS AND ERAS
ANCIENT INDIAN TIME

TIME THROUGH THE AGES AS SEEN BY THE SEERS

A Yuga Cycle is a cyclic age (epoch)
in Hindu cosmology. Each cycle lasts
for 4,320,000 years (12,000 divine
years) and repeats four yugas (world
ages): Krita (Satya) Yuga, Treta Yuga,
Dvapara Yuga, and Kali Yuga.

As a Yuga Cycle progresses through
the four yugas, each yuga's length
and humanity's general moral and
physical state within each yuga
decrease by one-fourth

There are 71 Yuga Cycles (306,720,000
years) in a manvantara, a period ruled by
Manu, who is the progenitor of mankind.
There are 1,000 Yuga Cycles
(4,320,000,000 years) in a kalpa, a period
that is a day (12-hour day proper) of
Brahma, who is the creator of the planets
and first living entities. There are 14
manvantaras (4,294,000,000 years) in a
kalpa with a remainder of 25,920,000 years
assigned to 15 manvantara-sandhyas
(junctures), each the length of a Satya Yuga
(1,728,000 years). A kalpa is followed by a
pralaya (night or partial dissolution) of
equal length forming a full day (24-hour
day). A maha-kalpa (life of Brahma) lasts for
100 360-day years of Brahma, which lasts
for 72,000,000 Yuga Cycles (311.04 trillion
years) and is followed by a maha-pralaya
(full dissolution) of equal length.

Source : https://en.wikipedia.org/wiki/Yuga_Cycle
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Unit Definition Value in SI units

truti base unit ≈ 29.6 µs

tatpara 100 truti ≈ 2.96 ms

nimesha 30 tatpara ≈ 88.9 ms

kāṣṭhā 18 nimesha ≈ 1.6 s

kalā 30 kāṣṭhā ≈ 48 s

ghatika 30 kalā ≈ 1.44 ks (24 min)

muhūrta (kṣaṇa) 2 ghatika ≈ 2.88 ks (48 min)

ahorātram(sidereal
day)

30 muhūrta ≈ 86.4 ks (24 h)

Unit Definition Value in SI units

paramāṇu base unit ≈ 26.3 µs

aṇu 2 paramāṇu ≈ 52.67 µs

trasareṇu 3 aṇu ≈ 158 µs

truṭi 3 trasareṇu ≈ 474 µs

vedha 100 truṭi ≈ 47.4 ms

lava 3 vedha ≈ 0.14 s

nimeṣa 3 lava ≈ 0.43 s

kṣaṇa 3 nimeṣa ≈ 1.28 s

kāṣṭhā 5 kṣaṇa ≈ 6.4 s

laghu 15 kāṣṭhā ≈ 96 s (1.6 min)

danda (nadika) 15 laghu ≈ 1.44 ks (24 min)

muhūrta 2 danda ≈ 2.88 ks (48 min)

ahorātram(sidereal
day)

30 muhūrta ≈ 86.4 ks (24 h)

masa (month) 30 ahorātram ≈ 2,592 ks

ritu (season) 2 masa ≈ 5,184 ks

ayana 3 ritu ≈ 15,552 ks (6 mth)

samvatsara (year)
2 ayana ≈ 31,104 ks

ahorātram of Deva

Surya Siddhanta

Lunar Metrics

Smallest units of time used in the vedas

Unit Definition Equivalence

tithi (lunar day)

Time for 12° increase
of longitudinal angle
between Moon and

Sun

≈ 1 day (varies 19–26
hours)

pakṣa (lunar fortnight) 15 tithis ≈ 15 days

māsa (lunar month)

2 pakṣas: śukla pakṣa
during waxing moon;
kṛṣṇa (dark) pakṣa

during waning moon

≈ 30 days (29.5 days)

ṛitu (season) 2 māsas ≈ 60 days

ayanam 3 ṛitus ≈ 180 days

varsha (lunar year) 2 ayanams
≈ 360 days (354.36707

days)

Source : https://en.wikipedia.org/wiki/Hindu_units_of_time
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UNITS OF TIME
ANCIENT INDIAN TIME

SMALLEST UNTS OF TIME IN THE SCRIPTURES



MOVIETIME

POPULAR CULTURE
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MOVIETIME

POPULAR CULTURE
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...

TIME DILATION

THE FASTER YOU MOVE THROUGH SPACE 
THE SLOWER YOU MOVE THROUGH TIME 

...

Time dilation finds that time moves at different rates depending on where the
observer is located. Such evidence reveals that time and space distance are not
dependent on each other. 

Time passes faster for your
face than for your feet
(assuming you're standing
up). Einstein's theory of
relativity dictates that the
closer you are to the centre
of the Earth, the slower time
goes – and this has been
measured. At the top of
Mount Everest, a year would
be about 15 microseconds
shorter than at sea level.
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This is a hidden sentence. If you read this then email us at
contetn@paraminnovation.org with the code "SEENZONED" to win a prize.



Fact: There are more units of Planck time in one
second than there have been seconds since the
Big Bang almost 14 billion years ago.

EQUATIONS
www.paraminnovation.org/newsletter

The Planck time is the time required
for light to travel a distance of 1
Planck length in vacuum, which is a
time interval of approximately
5.39×10−44 s. No current physical
theory can describe timescales
shorter than the Planck time, such as
the earliest events after the Big Bang.
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A beautiful
outdoor model
where the
shadows show
the time of day
digitally. It has
been designed
by 'Architectural
Prescription'. 

An outdoor
time telling
fountain.
With
precision it
drops water
in the shape
of a clock
showing the
current time
and date. 

ELEMENTAL CLOCKS
EXHIBIT OF THE MONTH

WATER AND LIGHT BASED INTRICATE CLOCKS
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The hour and minute hands are at equal distance from the
6 hour, what time will it be exactly?

SOLVE FAST
MONTHLY CHALLENGES

TIME THEMED PUZZLES

How do we measure fortyfive
minutes using two identical
wires, each of which takes an
hour to burn? We have
matchsticks with us. The
wires burn non-uniformly. So,
for example, the two halves
of wire might burn in 10
minutes and 50 minutes
respectively

The timepiece had no
numbers, and it may have
been rotated out of position.
Also, the second, minute and
hour hands had the same
length (the hands are
labeled A, B, C in the
diagram). But it operated
like a standard timepiece.
What time was it?
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New Research reveals that the animals
that perceive time the fastest are
those that are small, can fly, or are
marine predators.

Species such as blow flies and Dragon
flies were able to detect changes at the
highest rate, with vision that could
handle 300hz (able to see changes 300
times a second), significantly faster than
humans which can see at 65hz.

TIME TODAY

NEWS & LATEST
 RESEARCH 

LATEST UPDATES OF OUR PURSUIT TO UNDERSTAND TIME

Source :
https://phys.or
g/news/2022-

12-reveals-
animals-

fastest.html

Source :
https://phys.or
g/news/2022-
12-billionths-
billionth.html

Scientists in the Australian Attosecond
Science Facility developed a novel
interferometric technique capable of
measuring time delays with
zeptosecond (a trillionth of a billionth of
a second) resolution

From 2035, leap seconds will be
abandoned for 100 years or so and will
probably never return.

Why do we have leap seconds?
Roll back to 1972, when the arrival of
highly accurate atomic clocks laid bare
the fact that days are not exactly
86,400 standard seconds long (that
being 24 hours, with each hour
comprising 3,600 seconds).

Source :
https://phys.org/

news/2022-11-
time-out-

seconds.html

Source :
https://scitechd
aily.com/time-

might-not-
exist-

according-to-
physicists/

Time might not exist at all, according to
Physicists.
Developments in physics suggest the
non-existence of time is an open
possibility, and one that we should take
seriously.
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People massively
underestimate the
difference between
a million and a billion

in the context of
time.

If time stopped all
around you like in the
movies, you would
instantly go blind as
light entering your eyes
also stops.
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FACTS & SNIPPETS
Interesting tidbits about time

Cleopatra lived
closer to us

today than to
the pyramids.

T-Rex vs
Stegosaurus as

shown in Jurrasic
Park could never

happen as they lived
in different time

periods.

 Because light takes
time to reach us,

everything we see is in
the past. The sun you

can see out of the
window is 8 minutes
and 20 seconds old. 

Oxford
University is
older than
the Aztec

empire

When the dinosaurs were
alive, there were 370 days

in a year. The Earth's spin is
getting slower because the
moon's gravity is acting as
a drag, so days are getting

longer, by about 1.7
milliseconds per century.

Time is
now.
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Time zones – France (12 time zones)
Time zones in mainland – Russia (11 time zones)

Country with most number of 

India had two time zones
(Calcutta and Bombay) in
the past. In 1802, British
astronomer John
Goldingham at the East India
Company established time
in Chennai as GMT+5:30.

TIMEZONES

AROUND THE WORLD IN 24 HOURS
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https://dashamlav.com/kb/world/country/france/


TIME DATA

HOW PEOPLE SPEND TIME?
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TIME MANAGEMENT
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TIME MANAGEMENT

"Give me six hours to
chop down a tree and I
will spend the first four

sharpening the axe."
~Abraham Lincoln
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Source: https://plato.stanford.edu/entries/time-travel-phys/



 10 high qual i ty physical  copies sent to to your address

One page ad of  your choice

 Message from sponsor to science community 

Physical  copies in 20+ l ibrar ies and educational  

 inst itut ions ,  in  and around Bengaluru

Free to read on publ ic domain forever

We want to keep the magazine free and impact the way

people experience science.   

Sponsor (₹  1  lakh per issue)

Al l  Donations through our website (upto ₹2000) wi l l  be

much appreciated 

JOIN US!
BE A PART OF THE SCIENCE MOVEMENT

This is a themed monthly magazine. Every month a new
theme will be chosen and presented in the context of
science and technology

To get featured, please send in your ideas, articles and images to
content@paraminnovation.org

Contact us 
 +91 84312 66867 

 collaboration@paraminnovation.org 
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