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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.  

 

Creating a Robot Swarm 

Lee Ismay (UNC Physics Student) 

This project will investigate swarm behavior using a collection of selectively coupled 

microprocessors (Arduinos).  A system of elements is considered to swarm when 

displaying a collective behavior based on the interactions of individual elements without 

central organization. This is interesting as it can be difficult to predict the nature of this 

collective action even though one fully understands the interactions of the individuals. 

I am developing a mathematical model of swarm behavior that can be applied to robotics. 

For this model, mutual interactions that are beneficial in some way to the communicating 

elements will bias the group to swarm.  Once this model has been created, a program will 

be written that allows a group of Arduinos to swarm.  Each Arduino would only 

communicate with one other yet, via this program, the group will synchronize and 

perform the same task. 

 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.    
 

 

Information Preservation in 
Black Holes 

Tre Tellez (UNC Physics student) 
 

Information was first theorized by Stephen Hawking and Jacob Bekenstein to be lost to a 

singularity when a black hole is evaporated. This theory violated information conservation 

as implied by a principle of quantum mechanics -- unitarity. The violation of unitarity is 

due to the loss of information beyond an event horizon. To resolve the problems of an 

event horizon and loss of information, several theories (which refute one another) 

motivate for further research. 

 


