
Guide for Judging Physics and Astronomy Science Fair Projects 
Projects in the Physics and Astronomy category explore the fundamental principles governing 
matter, energy, and the universe. Physics focuses on interactions between matter and energy, 
while Astronomy examines phenomena beyond Earth. These projects often aim to understand 
natural laws, develop predictive models, or create innovative technologies. Below is a 
breakdown of subcategories and evaluation criteria to guide judging. 

 
Essential Project Components 
When evaluating each project, ensure it includes the following elements: 

• Clear Objective: A defined hypothesis or research question. 
• Background Research: Evidence of understanding underlying physical or astronomical 

concepts. 
• Innovation Statement: Explanation of unique contributions or approaches. 
• Methodology: Experimental or theoretical framework with well-defined procedures. 
• Results and Analysis: Clear data presentation, modeling, or theoretical insights. 
• Applications and Future Directions: Relevance of findings to science or society. 

 
Subcategories and Evaluation Criteria 
Atomic, Molecular, and Optical Physics 

• Definition: Studies involving atoms, simple molecules, electrons, light, and their 
interactions. Includes non-solid-state lasers and masers. 

• Evaluation Focus: 
o Precision in studying interactions or energy transitions. 
o Innovation in laser or maser technology or experimental setup. 
o Clarity in explaining quantum or atomic-level phenomena. 

Astronomy and Cosmology 
• Definition: Studies of space, the universe’s origins and evolution, physical properties of 

celestial objects, and computational astronomy. 
• Evaluation Focus: 

o Creativity in exploring celestial mechanics, astrophysics, or cosmological models. 
o Rigor in observational methods or computational simulations. 
o Relevance to understanding the universe’s structure or behavior. 

Biological Physics 
• Definition: The application of physics to biological systems and processes. 
• Evaluation Focus: 

o Innovation in applying physical principles to biological phenomena. 
o Clarity in explaining biophysical processes or experimental techniques. 
o Practicality of findings in improving biological or medical understanding. 

Condensed Matter and Materials 
• Definition: Studies of solids and liquids, including superconductivity, semiconductors, 

complex fluids, and thin films. 
• Evaluation Focus: 

o Creativity in investigating material properties or behaviors. 
o Relevance to advancing material science or technological applications. 
o Depth of understanding of solid-state physics principles. 

Mechanics 



• Definition: Classical physics of forces, vibrations, and flows in solids, liquids, and 
gases, including aerodynamics and hydrodynamics. 

• Evaluation Focus: 
o Precision in modeling or analyzing mechanical systems. 
o Novelty in experimental setups or applications. 
o Relevance to engineering, transportation, or environmental challenges. 

Nuclear and Particle Physics 
• Definition: Studies of atomic nuclei, fundamental particles, and their interactions. 

Includes particle detector development. 
• Evaluation Focus: 

o Innovation in detector design or experimental approaches. 
o Clarity in explaining particle interactions or nuclear processes. 
o Contribution to understanding fundamental forces or particles. 

Theoretical, Computational, and Quantum Physics 
• Definition: Mathematical or computational studies of natural phenomena and physical 

laws, including quantum systems. 
• Evaluation Focus: 

o Creativity in modeling physical systems or solving theoretical problems. 
o Depth of understanding of quantum, computational, or theoretical concepts. 
o Relevance of theoretical insights to experimental physics or applications. 

Other/Multiple 
• Definition: Projects spanning multiple subcategories or not fitting a single classification. 
• Evaluation Focus: 

o Integration of interdisciplinary concepts. 
o Rigor in exploring diverse areas of physics or astronomy. 
o Contribution to broader scientific understanding. 

 
Judging Considerations 
Successful projects demonstrate a balance of theoretical understanding, methodological rigor, 
and practical applications. Look for projects that push boundaries, challenge existing ideas, or 
explore innovative ways to address scientific questions. 
 


