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Greenhouse Effect

Infrared radiation reradiated from the surface is 
partially absorbed by the carbon dioxide and water 
vapor in the atmosphere, causing the overall 
surface temperature to rise.
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Modern society has greatly increased CO2 levels in the atmosphere, increasing global average temperature.

Some consequences of global warming:

• Rise in sea level

• More severe weather

• Crop failures (as climate zones change)

• Expansion of deserts

• Spread of tropical diseases

• Shrinking sea ice
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The Arctic is warming at a rate of almost twice the global average.

Credit: NASA's Scientific Visualization Studio
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We can confront the climate change by decreasing emissions by transitioning to "clean" or "renewable" 
sources of energy.

Renewable energy is derived from sources that can naturally replenish themselves, while clean energy 
encompasses all zero-carbon energy sources.

Examples:

Renewable – sun, wind, 

hydropower, biomass, 

geothermal, tidal

Clean – nuclear 



Naku'set (nah-goo-set) 
Mi’kmaq

Naku'set is the sun which travels in a 
circle and owes its existence to Creator.

Naku'set is the giver of life. 

It is also a giver of light and heat.

http://www.muiniskw.org/pgCulture3a.htm

Julie Lawrence and Hillary Blanchard, WISE NL
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http://www.muiniskw.org/pgCulture3a.htm


Malina - the Inuit Sun goddess

In the Inuit story, Malina is the sun and her 
brother Annigan is the moon.

The two had a dispute and Malina fled into 
the sky. Anningan followed her. Because he is 
in a constant pursuit of his sister, he does not 
eat, and he gets thinner and thinner, which 
explains the waning phase of the moon. 

When the moon disappears, the Inuit say that 
Anningan has gone away to eat. 

When he catches up to Malina, it causes an 
eclipse. 

https://www.expedia.ca/travelblog/the-legends-behind-the-sun/

7

Julie Lawrence and Hillary Blanchard, WISE NL

https://www.expedia.ca/travelblog/the-legends-behind-the-sun/
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Riga, Latvia:
56.95° N, 24.11° E

Nain, Labrador:
56.54° N, 61.70° W

Corner Brook, Newfoundland:
48.95° N, 57.95° W

St. John’s, Newfoundland:
47.56° N, 52.72° W
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Quiz #1
Which of these locations has the longest summer days?

1. Riga, Latvia, 56.95° N

2. Nain, Labrador, 56.54° N

3. Corner Brook, Newfoundland, 48.95° N

4. St. John’s, Newfoundland, 47.56° N
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Quiz #1 Answer
Which of these locations has the longest summer days?

1. Riga, Latvia, 56.95° N

2. Nain, Labrador, 56.54° N

3. Corner Brook, Newfoundland, 48.95° N

4. St. John’s, Newfoundland, 47.56° N

Answer: Riga, Latvia (18 hours on June 21)
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Solar Power near the Arctic Circle? In Nordic climes, it is becoming the norm!
An apartment complex in Turku, Finland (60.45° N), sports 516 rooftop solar panels. 

Inside Climate News Credit: Turku Student Village Foundation (TYS)

https://insideclimatenews.org/news/24022020/solar-finland-nordic-renewables-sanna-marin-climate-targets-turku/
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Quiz #2

All of these solar panels face the same way. Which way do they face?

1. North

2. South

3. East 

4. West

5. Depends on the season
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Quiz #2 Answer

All of these solar panels face the same way. Which way do they face?

1. North

2. South

3. East 

4. West

5. Depends on the season

Answer: South
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As Earth orbits around 
the Sun, combination of 
day length and sunlight 
angle gives seasons:
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OK, solar panels should be facing South. 
But at what tilt angle?

The goal is to have your solar panels 
exactly perpendicular to the incoming rays 
of the sun, as that is when they produce 
the most electricity.

The sun moves throughout the day, 
generally East to West, and gets higher 
around noon.

Its position and angle also changes with 
the seasons. 
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The goal is to have your solar panels exactly perpendicular to the incoming rays of the sun.



18
Willi Winzig, Mainz, Germany

Generally, the sun is at a higher position 
during summers and a lower position 
during winters. 

However, there is an average position 
between the two, which is optimal for 
the photovoltaic panels. 

This corresponds to the latitude of the 
place where you are housing the panels. 
Tilting it at that average angle would 
produce the highest output.

The solar panel tilt also depends on 
when you want the panels to produce 
the most energy.

https://www.flickr.com/photos/92417107@N04/
https://greencoast.org/advantages-of-photovoltaic-cells/
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The total energy radiated by the Sun is about 
4 × 1026 W. 

This is the equivalent of 10 billion 1-megaton 
nuclear bombs per second. 

Six seconds worth of solar energy output, 
suitably focused, would evaporate all of 
Earth’s oceans. 

Three minutes would melt our planet’s 
crust. 

The amount of Sun's energy reaching the top 
of Earth’s atmosphere 150 million kilometers 
away is 1400 W/m2.

Most solar panels used today have 
efficiencies between 15% and 20%.
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Quiz #3
The total energy radiated by the Sun is about 4 × 1026 W. 
Our largest power plants produce around 5 × 109 W. 
How many of these power plants would you need to reproduce Sun’s power? 

1. 8 × 1016

2. 4 × 1017

3. 9 × 1016

4. 2 × 1036
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Quiz #3 Answer
The total energy radiated by the Sun is about 4 × 1026 W. 
Our largest power plants produce around 5 × 109 W. 
How many of these power plants would you need to reproduce Sun’s power? 

1. 8 × 1016

2. 4 × 1017

3. 9 × 1016

4. 2 × 1036

Answer: Sun is equivalent to 8 × 1016 of these power plants. 
(4 × 1026 W / 5 × 109 W = 8 × 1016 )
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So far, solar power is underutilized 
in Newfoundland and Labrador. 

However, solar power is gaining 
popularity, especially since the 
launch of a new federal program 
that offers grants for energy-saving 
home upgrades which includes 
solar panels. 

Canada Greener Homes Grant 
(nrcan.gc.ca)

https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-grant/23441
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Quiz #4
What powers the Sun?

1. Nuclear fusion

2. Nuclear fission

3. Molten lava

4. Hot gas
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Quiz #4 Answer
What powers the Sun?

1. Nuclear fusion

2. Nuclear fission

3. Molten lava

4. Hot gas

Answer: Nuclear fusion
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Nuclear fusion is a mechanism of energy 
generation in which light nuclei are 
combined, or fused, into heavier ones, 
releasing energy in the process.

Sun is powered by the chain of fusion 
reactions, leading from hydrogen to 
helium.

The helium stays in the core;

Gamma rays, which gradually lose their 
energy as they travel out from the core, are 
emerging as visible light;

The neutrinos escape almost without 
interacting.
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Mass of four protons: 6.6943 × 10−27 kg

Mass of helium nucleus: 6.6466 × 10−27 kg

Mass transformed to energy: 0.0477 × 10−27 kg 
(about 0.71%)

E = mc2

c = 3 × 108  m/s

Energy equivalent of that mass: 4.28 × 10−12 J

Energy produced by fusion of one kilogram of 
hydrogen into helium: 6.40 × 1014 J

28
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Quiz #5
What is the equation describing Sun’s energy generation?

1. E = ma2

2. E = mb2

3. E = mc2

4. E = md2
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Quiz #5 Answer
What is the equation describing Sun’s energy generation?

1. E = ma2

2. E = mb2

3. E = mc2

4. E = md2

Answer: E = mc2
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Recall: The amount of Sun's energy reaching the 
top of Earth’s atmosphere is 1400 W/m2.

Most solar panels used today have efficiencies 
between 15% and 20%.

But how do solar panels work?

Solar panels work by allowing photons to knock 
electrons free from atoms, generating a flow of 
electricity. The panels are made of many smaller 
units called photovoltaic cells, which convert 
photon energy into electricity. 

Each photovoltaic cell is a sandwich made up of 
two slices of semi-conducting material, 
usually silicon.

Solar Overview – Ruaha Energy

http://ruahaenergy.com/solar/solar-overview/
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Example: Solar Power Assembly for a cabin - several 
solar panels, controller, batteries and the pure sin 
inverter.

In September 2021, we had a workshop for Grade 11-12 
students so they could learn how to assemble a real-live 
solar power array to support AC electrical equipment. 

More will be offered in 2022; see Grenfell Observatory 
website for updates.
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https://www.grenfell.mun.ca/campus-services/Pages/community/observatory/Events.aspx
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Quiz #6
Which skills do you develop by training in physics?

1. Complex problem solving

2. Critical thinking

3. Creativity

4. Coordinating with others

5. Judgement and decision making
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Quiz #6 Answer
Which skills do you develop by training in physics?

1. Complex problem solving

2. Critical thinking

3. Creativity

4. Coordinating with others

5. Judgement and decision making

Answer: ALL OF ABOVE

Source: Future of Jobs Report, World Economic Forum

https://www.weforum.org/agenda/2016/01/the-10-skills-you-need-to-thrive-in-the-fourth-industrial-revolution/


https://www.aps.org/careers/statistics/index.cfm
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Want to help to development new, clean and renewable energy sources? Consider a degree in physics!

https://www.aps.org/careers/statistics/index.cfm
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Example of potential new clean energy source: nuclear fusion on Earth!

ITER ("The Way" in Latin) is one of the most ambitious energy projects in the world today. 
It is an international nuclear fusion research and engineering megaproject aimed at replicating the 
fusion processes of the Sun to create energy on earth. 

Completion: 2026

Location: France

Participants: 35 countries



38https://www.iter.org/album/Media/3 - Life at ITER

https://www.iter.org/album/Media/3%20-%20Life%20at%20ITER
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Online 2022

Fully Online

Fully Online
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The Nobel Prize in Physics 2021 was awarded "for groundbreaking contributions to our understanding of 
complex systems" with one half jointly to Syukuro Manabe and Klaus Hasselmann "for the physical 
modelling of Earth's climate, quantifying variability and reliably predicting global warming" and the 
other half to Giorgio Parisi "for the discovery of the interplay of disorder and fluctuations in physical 
systems from atomic to planetary scales."

The Nobel Prize in Physics 2021

https://www.nobelprize.org/prizes/physics/2021/summary/


Svetlana Barkanova, Professor, Physics, School of Science and the Environment, MUNL

Feel free to contact me at sbarkanova@grenfell.mun.ca.

THANK YOU! 
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https://www.grenfell.mun.ca/academics-and-research/Pages/school-of-science-and-the-environment/Undergraduate%20Programs/physics/Courses.aspx
mailto:sbarkanova@grenfell.mun.ca

