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The Physics of Black Holes: 7-Minute Oral Presentation Script  

Audience:  High school science class  
Purpose:  To explain the physics of black holes in an engaging, accessible manner  
Situation:  A science lecture presentation focusing on space phenomena.  

1. Introduction (1 min)  
[Opening Statement]  

"Welcome, my name is Austin C. Conde, and my expertise lies in space science and astrophysics. The purpose of 
today’s session is to explore the fascinating world of black holes. In this presentation, I will explain what black 
holes are, how they form, and how scientists study them using cutting-edge technology. By the end, I hope you'll 
see why black holes are some of the universe's most mysterious and intriguing objects."  

2. What Is a Black Hole? (1 min)  

"Let’s begin by defining a black hole. Imagine a place in the universe where gravity is so intense that nothing can 
escape—not even light. This is a black hole. The escape velocity—the speed needed to break free from its gravity—
exceeds the speed of light. The idea of black holes was first proposed in the 18th century by John Michell, but 
Albert Einstein's general theory of relativity in 1915 provided the scientific foundation. He demonstrated how 
massive objects warp space and time, making black holes possible. The defining boundary of a black hole is the 
event horizon—the point of no return."  

3. How Black Holes Form (2 min)  

"Now, let’s talk about how black holes form:  

1. Stellar-Mass Black Holes: These form when massive stars exhaust their nuclear fuel. With no outward pressure 
from fusion, the star collapses under its own gravity, often triggering a supernova explosion. 

 2. Supermassive Black Holes: Found at the centers of galaxies, they likely grow by merging smaller black holes and 
accumulating gas and dust over billions of years. Our Milky Way's central black hole, Sagittarius A*, is an example.  

3. Primordial Black Holes: These are hypothetical black holes that might have formed in the early universe due to 
density fluctuations shortly after the Big Bang."  

4. Anatomy of a Black Hole (2 min)  

"Let’s break down the structure of a black hole:  

● EventHorizon: This is the invisible boundary where the gravitational pull becomes so intense that escape is 
impossible.  

● Singularity: The black hole's core, where matter is crushed into infinite density, and the known laws of physics 
cease to function. 

 ● Accretion Disk: Material spiraling into the black hole forms a glowing, superheated ring, emitting powerful X-rays 
and radiation.  



● PhotonSphere: This is where light itself orbits the black hole. Advanced telescopes like the Event Horizon 
Telescope captured this region in the first-ever image of a black hole in 2019."  

5. HowWeStudyBlack Holes (30 sec)  

"Black holes may be invisible, but we can still detect them through:  

● Gravitational Waves: These ripples in space-time are created by black hole collisions and detected by 
observatories like LIGO.  

● Event Horizon Telescope: In 2019, this global network of telescopes captured the first direct image of a black 
hole’s shadow.  

● Space Observatories: NASA’s telescopes detect high-energy X-rays emitted by matter swirling around black 
holes."  

6. Conclusion (30 sec)  

"To conclude, black holes remain some of the universe’s greatest enigmas. They challenge our understanding of 
physics, push technological innovation, and inspire wonder about the cosmos. By studying them, we continue to 
unlock new insights into gravity, space, and time. Black holes remind us of howmuchwestill have to discover. 
Thank you for joining me on this cosmic journey."  

Visual Descriptions  

● Diagram of Black Hole Anatomy: Showing the event horizon, singularity, and accretion disk. 

 

 Figure 9. An annotated image of a young star's accretion disk. (a) shows molecular jets emanating from the 
system, (b) highlights the dusty "hamburger-like" disk surrounding the star, and (c) provides a temperature-based 
model of the accretion disk, showing the distribution of hot and cold regions.  
 
 



● Event Horizon Telescope Image: The first black hole image taken in 2019. Scientists working with the Event 
Horizon Telescope collaboration have taken the first-ever image of a black hole. This supermassive black hole (left 
inset) at the center of the Messier 87 galaxy (location of black hole marked with a white box) is surrounded by a ring 
of swirling hot gas and dust that sits just outside of the gravitational pull of the event horizon. (Photo: EHT 
collaboration; NASA/CXC/Villanova University)  

 

● Gravitational Wave Detection Graphic: Showing how black holes create ripples in space-time. 

 


