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Welcome New Members and Guests





HAL Public and Members Only Star Parties



Ellicott City is celebrating it’s 250th year in 2022.
Did you know there are 2 famous “astronomers” 

widely known from Ellicott Mills early history?



Ellicott City is celebrating it’s 250th year in 2022.
Did you know there are 2 famous “astronomers” 

widely known from Ellicott Mills early history?

Major 
Andrew 
Ellicott

Benjamin 
Banneker
First African 
American man 
of science and 
publisher of 
almanacs

Surveyor who 
marked many 
U.S. boundaries, 
including D.C.



For Ellicott City 250th

events, I re-enact  
George Ellicott (Major 
Andrew Ellicott’s 
Cousin) whose 1789 
house is still standing in 
Old Ellicott City.

George (1760 to 1832) 
was a reported to be an 
amateur astronomer 
who would like to give 
“gratuitous lectures in 
astronomy” in front of 
his house.  He lent 
books to Benjamin.



Fans of Benjamin Banneker Astronomy Club 
focuses on

• Naked eye viewing of the sky, constellations, and 
ecliptic plane, with discussions outdoors

and telescopes always welcome as well!

• Appreciating ancient and classical astronomy

• Learning about the history of astronomy

• Understanding almanacs of the past and present

• Contrasting our modern skies with what people 
saw “back then”

• Discussion of current news in astronomy

• Occasional impromptu gatherings

• Guest speakers are welcome!





Our Guest Presenter

Ron Miller
Space Artist, Science Fiction Illustrator and Author

Topic: Personal Experiences of 

an Artist/Author



Our Guest Presenter

Arjun Meenashi Sundar
HAL Member, Student, Musician, and 

Artist

Topic – Quantum Tunneling 

and Nuclear Fusion



Quantum Tunneling 

in 

Nuclear Fusion



Overview

Everybody sometimes think that Quantum mechanics is absurd - The concepts seemingly defy normal

common sense. But, you owe your existence to it. This presentation will cover how Quantum mechanics is so

important; And it comes down to our very own Sun - the great ball of gas which is the essence of living

organisms on Earth.



The Sun’s implications

Every single day, we run on the Sun's energy. The plants which are the base for all life gets its energy from

the Sun - and thus everything runs on it. The Sun is like a nuclear power plant, spewing out tons of energy per

second. Nuclear Fusion is what powers the Sun - fusing Hydrogen nuclei into Helium nucleus. This process

has kept the Sun running for 4.5 billion years. But that is where the problem arises: the fact that the Sun is not

hot enough to sustain Nuclear Fusion.



Nuclear Fusion

It all starts in the absurdly hot center of the Sun. The classical theory predicts that since the Sun is very hot

and pressurized, the Hydrogen nucleus collide to form Helium nucleus. After that happens, the valuable

photons (light particles) go through every layer of the Sun to come here to Earth. Which takes…roughly

150,000 years, give or take.

This is an example of how

a photon has to make its

way out of the Sun - by

colliding into particles in

what scientists call “the

random walk”.



The Problem

● Since two Hydrogen nuclei (protons) are both positively charged, they should repel each other and not

be able to fuse.

● For classical Nuclear Fusion to happen in stars, their core needs to be about 100 million kelvin hot - our

Sun is barley 15 million kelvin.

With these problems, the fact that the Sun still exists and shines is strange. Something “Quantum” is

going on.



What is Quantum Physics

Quantum mechanics, at its most fundamental level, describes how fundamental particles act and interact.

Fundamental particles are particles which cannot be broken down any more - The very building blocks of

matter. Down at that bizarre level, the phenomena observed is what published in papers. Everything you hear:

From particles being waves at the same time, two things being in different places, and everything else

happens at that really small level, and the bizarre phenomena that we are talking about here is called,

Quantum tunneling.



Quantum tunneling

Quantum tunneling is a phenomenon where a particle has enough energy to go through a barrier - like a

ghost. A barrier in quantum terms is like forces which hold particles from moving to a different energy level, or

interacting with other particles. If the particle has more energy than the barrier, it can cross over. But, the

particle would lose energy after it crossed the barrier because it used some of its energy to cross the barrier.

That's the basic Quantum tunneling theory. Someday, we might be able to use it in real life!



The Solution

As said before, there is a property called Quantum tunneling, which allows particles to have a very low chance

of fusing into each other - and forming a Helium nucleus. If you think of two protons as waves, then it's like

two waves merging together to form a bigger one. In this case, its four proton waves merging together - to

form a Helium nucleus wave. As this process goes on, bigger particles will form from Helium. This, is how the

Sun runs: On the very low possibility that four of the protons can merge and form a Helium nucleus.

Eventually, the sun will run out of particles to

fuse, and will then shed off its outer layers

and shrink down into a miniature yet active

White dwarf.



Conclusion

Now, the absurd Quantum Mechanics has come out of the darkness, and explicitly stated how it impacts

YOU. Now a brief recap:

● Nuclear fusion is a process where Hydrogen atoms fuse to create energy and form a Helium nucleus.

● Classical theory does not describe Nuclear Fusion properly, so Quantum Mechanics comes to the

rescue.

● Quantum tunneling allows Nuclear Fusion in more hostile conditions.

● Quantum tunneling is where particles use their energy to jump over barriers.



Thanks for listening! 

Quantum mechanics has came out of the light! I hope the message got to you! 







Victor Sanchez





Supernova Observations (Feb 2022) – Supra Solem Observatory

Type II SN in NGC 3813 – 70 Mly

3 stacked 240s, Sloan r images

Type II SN in NGC 5117 – 110 Mly

3 stacked 240s, Sloan r filter images

Chuck Cynamon





Greg Duncan















Brad Martin



Brad Martin



Brad Martin



Arjun Meenashi Sundar



Arjun Meenashi Sundar



Arjun Meenashi Sundar



Thank You

CLEAR SKIES!


