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The Higgs Boson 

Dan Hefty (UNC Physics student) Moon Light Scattering  

Phakawat Manusnon  

(UNC Physics student) 

 

 

In 1964 theoretical physicist Peter Higgs proposed a missing piece to the Standard Model 

puzzle.  The Standard Model is the theory of all of the fundamental particles that make up 

matter and how they interact.  These interactions, from our understanding, is how the world 

around us was created.  The Higgs Boson is the missing piece believed to be the cornerstone to 

the Standard Model. Now more than just an idea thanks to the particle physicists at CERN, they 

have found evidence of the “God Particle”:  The particle that gives all things mass.  

 

The Fundamentals of Radio Astronomy  
 Daniel Herrera, UNC Physics student 

 
Karl Jansky first discovered the so called “noise from space” in 1933.  After confirming that the signal was in fact 

not from the sun, he determined that it came from the Sagittarius constellation.  This finding sparked the interest 

of radio engineers and soon the first radio telescope was made by Grote Reber.  The dish measured 9.5 meters in 

diameter, and Reber carried out the first sky survey in the radio frequencies.  Thirty years later, the Arecibo 

Observatory, the largest single-aperture telescope in the world, located in Arecibo, Puerto Rico, was built with a 

diameter of about 305 meters or 1000 ft.  The technological leap of the last few decades has allowed professional 

research entities to obtain the clearest radio observations to date.  These advancements also allow the amateur 

astronomer to create a basic, low-cost radio telescope that can serve as an entry point to radio astronomy.    

 

 Gravitational Lensing and its 

Applications to Astronomy  

Derek Weigle (UNC Physics Student) 

Gravitational lensing is an effect caused by strong gravity fields that  bend light in a way that acts 

like a lens, similar to a magnifying glass. Gravitational lensing is a powerful tool to astronomers 

and cosmologists. The lensing effect can be used to measure masses of distant objects, aid in the 

detection of exoplanets and dark matter, and magnify distant objects. The types of gravitational 

lensing will be discussed as well as applications for each.  

  

Moon Light Scattering  
Phakawat Manusnon (UNC Physics Student) 

 
Moon light scattering is similar to sun light scattering, which makes the sky look redder in the 

evening. Without any light scattering, the moon should reflect all white light from the sun, which 

makes it look grayish white. But when the light passes through the atmospheric molecules, the 

part of the light spectrum that has lower frequency will be scattered so that only yellow and 

orange are left to our eyes. The light will scatter more or less, mainly depending on the angle of 

the moon due to the earth and molecules in the air.    
 

 

The Physics of Flight 
Seamus Severance, UNC Physics Student 

 
Human flight has become a huge part of our world in the past 100 years. Having the ability to fly anywhere in the 

world quickly had been a game changer, yet most people don’t know how flight works. I will discuss the physics 

of an airplane. The idea that Bernoulli’s principle is the key is wrong. We will discuss what the correct 

explanation of flight is. Newton’s Third Law is the key to flying. The other part of flying is the propulsion 

systems used most commonly, and I will also cover the aerodynamics of what causes those to be successful. Jet 

engines and propeller airplanes are complicated and yet simple at the same time.   

 

 Superconductors and the Meissner Effect 
Arick Sweitzer, UNC Physics Student 

 
In physics there exist five main states of matter: plasma, gas, liquid, solid, and Bose-Einstein Condensate 

(BEC’s). Superconductors fall into the realm of BEC’s, as they are achieved through lowering the temperature of 

a superconductive material to extremely low temperatures. Superconductors are characterized by their unique 

characteristic to provide zero electrical resistance. When a material undergoes the phase change to its 

superconductive state, it experiences a phenomena known as the Meissner Effect. The Meissner Effect is the 

complete expulsion of magnetic flux from within the superconductor, which allows for unique magnetic 

interactions and phenomena, such as magnetic levitation. 

 

 


