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 Nanosphere Lithography 

Applied to Magnetic Thin Films  

Russell Gleason 
UNC Physics & Astronomy Faculty 

 
Magnetic nanostructures have widespread applications in many areas of 

physics and engineering, and nanosphere lithography has recently emerged 

as a promising tool for the fabrication of such nanostructures.  The magnetic 

properties of a thin film of ferromagnetic material deposited onto a 

hexagonally close-packed monolayer array of polystyrene nanospheres are 

shown to differ from the magnetic properties of a typical flat thin film.   

Optimal nanosphere deposition conditions are explored and characterized 

with scanning electron microscopy.  Single layers of permalloy (Ni80Fe20) are 

deposited on top of the nanosphere array to create an array of magnetic 

nanocaps.  The coercivities of the thin films are measured using a home-

built magneto-optical Kerr effect (MOKE) system in longitudinal 

arrangement, and these measurements show that for a single layer of 

permalloy (Py), the coercivity of a thin film deposited onto an array of 

nanospheres increases compared to that of a flat thin film. 

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.  

 

 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.    
 

 


