
SCIENCE-TECH

02 STEAM
ENV/SCI-TECH

TUESDAY, FEBRUARY 6, 2024

Because there’s no 
pressure in space, air 
expands. This means 
the air inside your 
lungs would expand 
and tear through the 
tissue. And in such an 
extreme environment, 
your body would use up 
all of the oxygen in 
your blood in about  
15 seconds.

You would last about 15 seconds in space 
without a spacesuit.

In this blog, we will explore what an atomic clock is and how it works.

What is an atomic clock?
An atomic clock is a type of clock that uses the 
vibrations of atoms to measure time. Specifically, it 
uses the oscillations of the electrons in atoms to keep 
time. Atomic clocks are used in many applica-
tions that require very precise timing, 
such as GPS systems, telecommunica-
tions networks, and scientific research.

How does an atomic clock work?
Atomic clocks work by using a type of atom 
called a “cesium atom”. Cesium atoms are very 
stable and have a very specific frequency at 

which their electrons vibrate. 
This frequency is used as the 
basis for the atomic clock’s 
timekeeping.

According to NASA, this is 
because “dust in the 
Martian atmosphere has 
fine particles that permit 
blue light to penetrate the 
atmosphere more efficient-
ly than longer-wavelength 
colours like yellow, orange, 
and red.”
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Two halves make a whole

Amongst other purposes, 
atomic clocks are 
used in the contem-
porary world to meas-
ure fractions of a 
second in trading 
stocks, and timed 

races in the Olympics. 
Before atomic clocks, 
the second was defined 
by dividing astronomical 
events, such as the 
solar day or the tropical 
year, into smaller parts.
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APPLICATIONS OF  
ATOMIC CLOCKS
Atomic clocks are used in 
many applications that require very 
precise timing:
GPS SYSTEMS: GPS systems use atomic clocks 
to measure the time it takes for a signal to 
travel from a satellite to a receiver on Earth. 
This allows GPS systems to calculate the 

receiver’s location with great 
accuracy. 

TELECOMMUNICATIONS NET-
WORKS: Telecommunications networks use 
atomic clocks to synchronize the timing of sig-
nals that are sent over long distances. 

SCIENTIFIC RESEARCH: Atomic clocks are used 
in many scientific experiments that require  
precise timing, such as studies of the behaviour 
of atoms and molecules.

Distributed Cloud

The concept is based on 
computing devices or pro-
grams gaining the ability 
to extract detailed infor-
mation from visual images.

An amateur photographer John Murillo is 
credited with having spotted a unique hon-
eycreeper at a nature reserve in Villamaria 

in Colombia. The bird frequented the area for over 
21 months, regularly returning to feed on fresh 
fruit and sugar water provided by the farm own-

In January 2024, scientists announced 
they had mapped the largest coral 

reef deep in the ocean

1 The reef extends for about 310 miles from 
Florida to South Carolina and at some points 

reaches 68 miles wide. The total area is nearly 
three times the size of Yellowstone National Park. 

2  The reef was found at depths ranging from 200 
metres to 1,000 metres, where sunlight  

doesn’t penetrate. Unlike tropical coral reefs, 
where photosynthesis is important for growth, 
coral this far down must filter food particles out of 
the water for energy.

3 Deep coral reefs like this one, are known to 
provide habitat for sharks, swordfish, sea stars, 

octopus, shrimp and many other kinds of fish.

Only about 25% of the 
world’s ocean floor has been 
mapped in high-resolution.
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Growing coral colonies 
in nurseries is helping 
repopulate the dying 
rainforests of the sea

C
oral reefs provide homes for 
25 per cent – or 2 million – 
of  all the ocean species in 
the world. Fish and other 
animals rely on the reefs 

for protection, shelter, food, and 
breeding grounds. Reefs also protect 
shorelines and prevent erosion. The 
fact that they are bleaching at an 
alarming rate is disturbing for 
any sea lover. Pollution, over-
fishing, too much tourism 
and other problems are 
destroying reefs around 
the world. Other impor-
tant issues are warming 
ocean temperatures 
and ocean acidifica-
tion linked to climate 
change. Let’s dive deeper 
into their world:

No, in fact, they are animals. The branch 
or mound that we often call “a coral” is 
made up of  thousands of  tiny animals 
called polyps. Coral polyps form reef  
colonies, and each polyp has a stomach 
with a mouth surrounded by tentacles 
that can capture food. Corals comprise 
an ancient and unique partnership, 
called symbiosis, that benefits both ani-
mal and plant life in the ocean. Corals 
are animals because they do not make 

their own food, as plants do. Corals have 
tiny, tentacle-like arms that they use to 
capture their food from the water and 
sweep into their inscrutable mouths.

Alarmingly, the UN Environ-
mental Program predicts 
a 70-90% decline in live 

coral on reefs by 2050, pos-
ing a grave risk to entire 
reef  ecosystems. In re-

sponse to this crisis, coral 
gardeners are emerging as 

crucial stewards of  reef  con-
servation. These sea farmers 

are cultivating coral polyps, contrib-
uting to restoring reefs worldwide.  
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Coral gardening

Are corals plants?
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“You never change things by fighting the existing reality. To 
change something, build a new model that makes the exist-

ing model obsolete.”Buckminster Fuller

Sunsets on Mars are blue
Pic: NASA

EXPERIMENT-ING
Colour-
Changing 
Invisible Ink
You will feel like super-spies 
when you use this heatless 
method to reveal pictures or 
colours written with “invisible 
ink.” You can try different 
acid/base combinations to see 
which one has the most  
dramatic result.

WHAT DO YOU NEED?
Water (1/2 cup) Baking 
soda (1 tablespoon) Paper 
paintbrush to apply invisible 
ink  turmeric (1 teaspoon)  
paper towels (or a paintbrush) 

to apply colour-changing  
solution

STEP BY STEP
STEP 1: Add 1 tbsp of baking 
soda to 1/2 cup of water.
STEP 2: Stir the baking soda 
into the water.
STEP 3: Use paintbrush to draw 
a picture.
STEP 4: Mix your solution. 
STEP 5: Stir the turmeric.
Step 6: After the paper is dry, 
use paper towel to apply the 
solution to the paper to reveal 
the secret message!
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User Experience

UX (user experience) relates 
to how a person interacts 
with the features of a given 
program or product. A good 
user experience can come 
from interaction with an 
easy-to-use program.

Spatial Computing

This technology is defined as an 
intersection between the real and the 
digital world, where machines can 
perceive and interact with their sur-
roundings using elements from virtu-
al, augmented, and mixed realities.

Cybersecurity Mesh

In our increasingly 
hyper-connected digital 
world, sensitive data 
lives in many spaces and 
places. Cybercrime is a 
constant threat, and as 
such, businesses across 
industries will be ramp-
ing up their cybersecuri-
ty efforts in 2024.

User Interface (UI)

User interface includes 
all the parts of a web-
site, app, computer, 
smartphone, etc. that 
the user can manipu-
late and interact with — 
display, touch screens, 
website menus, key-
boards, cursor etc.
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Two primary garden-
ing practices include 
ocean-based nurseries 
and land-based nurseries.
Ocean-based nurseries take 
coral fragments and grow them underwa-
ter. They attach the pieces to steel struc-
tures and monitor them. The fragments 
may need to grow for six to 12 months to 
reach maturity in the nurseries.
 Land-based nurseries are usually more 
efficient since they are situated in labora-
tories or farms.  Since most corals grow 
about an inch per year, faster growing 
practices are important for the restora-
tion of the reefs. In addition, land-based 
nurseries aren’t exposed to the oceans’ 
changing temperatures, predators, 
storms, accidents, or other problems that 
can interfere with the gardening process.

1When engaging in marine 
activities such as diving, 

it’s essential to avoid 
touching or causing dam-
age to coral formations.

2Also, by participating in 
beach clean-ups, we can 

help keep coastal areas 
free of pollutants.

3From souvenirs to jew-
ellery, you can find 

corals in many stores. By 

not purchasing coral  
pieces, you can limit the 
demand for them.

4Properly disposing of 
plastics instead of  

letting them reach oceans 
can help prevent coral 
smothering and poisoning.

5Get involved with organi-
sations doing coral res-

toration, advocacy, and edu-
cation in your community.

Corals have  
something called  

‘Partial mortality’ – If  
conditions allow, portions  
of damaged coral colonies 

with some living tissue  
left can recover easily and 

continue growing

Largest coral 
reef found

DO PARROT FISH MAKE ALL THE SAND?
 Did you know that the 
beautiful white-sand 
beaches in Hawaii are 
actually made by par-
rotfish? These fish have 
beaks like parrots and they eat algae from 
rocks and dead corals. Then, they grind up the 
stuff they can’t digest, like coral skeletons, 
and excrete sand. Scientists estimate that up 
to 70% of the sand on white sandy beaches in 
the Caribbean and Hawaii has been excreted 
by parrotfish!

ers. It displayed the characteristic 
blue plumage and black head of the 
male Green Honeycreeper on its 
right side, while its left side is a 
beautiful grass green hue. Typically, 
male green honeycreepers boast 
bright blue hues and a black head, 
while females exhibit an overall 
grass-green appearance. 

SCIENCE SAYS 
Details of the findings have been 
published in the ‘Journal of Field 
Ornithology’, emphasising the 
shock that this is the only recorded 
example of gynandromorphism in 
the species in over 100 years and 
particularly in a Green 
Honeycreeper. Experts say this bird 
is a rare example of ‘bilateral 
gynandromorphy’, a condition in 
which one side of an animal exhib-
its male characteristics and the 
other female.   john murillo / afp
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CORAL 
NURSERIES

A rare Honeycreeper bird has 
been discovered to possess 
both male and female 
characteristics

Green Honeycreepers are 
small birds found in the 
tropics from southern 
Mexico to Brazil.
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