
International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 11 Issue 10, October 2022 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Black Hole: The Reverse of Sonoluminescence 
 

Asher A Naveen 

 

Abstract: Black holes and Sonoluminoscence have been independently studied but a study comparing both phenomena was yet to be 

accomplished. Here we study the similarities and differences between both the phenomenon by comparing the mechanism, the effects as 

a result of the phenomenon, the conditions for the phenomenon to take place, and a comprehensive hypothesis on the possibility of how 

both the phenomenons would react in the presence of each other. The research takes place to understand how Sonoluminsocence, a 

phenomenon that is widely associated to take place in a medium present on earth, would behave differently when placed in an area of 

gravity of a black hole. The subject Sonoluminscence is chosen because it is in some way the reverse of the phenomenon of Blackhole 

when taking into consideration the mechanism and also similar in the emission of light waves as a result of accelerating particles. 
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1. General Theory of Relativity 
 

General relativity is the findings of Albert Einstein on how 

gravity affects the fabric of space-time. 10 years later in 

1915, Einstein expanded the theory of special reality to argue 

that space and time are inextricably connected but his theory 

didn‟t acknowledge the existence of gravity until decades of 

research finally reviled that massive objects warp the fabric 

of space-time. this bend in space-time is gravity  

 

Einstein observed that the classical gravitational field might 

be explained as the motion of objects - stars, planets, and 

even light - on the stretched and curved surface of space-

time. While the notion may appear straightforward, the 

formulation of general relativity is difficult. One reason 

general relativity appears so strange to us is that its 

consequences are subtle from our point of view. They only 

come into play if you wish to make highly exact gravity 

measurements while traveling at near the speed of light or if 

you chance to be in a region of extreme gravity (like very, 

very close to a black hole). 

 

100 years later, the general theory of reality still holds true. 

Recent breakthroughs in physics such as „blading‟ black 

holes further make the theory stronger.  

 

 
Figure 1: An illustration of a supersized black hole resulting 

from the merger of two smaller black holes. The collision 

has caused the black hole to ring and radiate gravitational 

waves (white) 

Credit: Maximiliano Isi/MIT 

 

2. Introduction to sonoluminescence 
 

The phenomenon of single-bubble sonoluminescence occurs 

when an acoustically trapped and periodically driven gas 

bubble collapses, leading to light emission. The spectrum of 

the emitted light tends to peak in the ultraviolet and depends 

strongly on the type of gas dissolved in the liquid. There are 

a lot of factors such as liquid compressibility, heat 

conduction, EOS, surface tension, and the existence of 

shock-free picosecond pulse that affect sonoluminescence 

and its formation. Factors such as the type of gas dissolved in 

the liquid and trace amounts of noble gas change the amount 

of light emitted. 

 

 
Figure 2: Comparison of air bubble radius vs time in one 

period with various RP equations, for R0 =4.5 µm, f = 26.4 

kHz, 0.0725 kg s
-2

, and Pa1.275 atm. 

Source: Physical parameters affecting sonoluminescence: A 

self-consistent hydrodynamic study,VOLUME 57, 

NUMBER 4 

 

The current explanation for the phenomenon states that 

sonoluminescence occurs due to the enormous temperature 

and pressure at the time of the collapse, leading to partial 

ionization of the gas inside the bubble and thermal emissions 

such as bremsstrahlung.  Shock waves inside the bubble do 

not play a prominent role in the process and can be rolled 

out. 

 
Figure 3: Graph showing the relation of the intensity of light 

produced by sonoluminescence due to the presence of noble 

gases. 
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Source: Single bubble sonoluminescence, reviews of modern 

physics 

 

One way of finding the appropriate cavitation condition is by 

using high-intensity ultrasound, a spark discharge, a laser 

pulse, or following the liquid through a venturi tube. Spectral 

measurements show that SL originates mainly from the 

recombination of free radicals created within a bubble's high 

temperature and high-pressure environment undergoing 

adiabatic compression, as may happen during transient 

cavitation or highly non-linear but stable cavitation. This 

phenomenon is not likely to occur in carbonated liquid due to 

the high presence of dissolved gases like carbon dioxide. A 

common occurrence of this phenomenon occurs in a boat 

turbine as it moves through water and in a famous bottle 

cracking trick, where hitting the bottle from the top causes 

the bottle to crack. Anything travelling at superficial speed 

causes this phenomenon to occur, for example, a bullet 

through water, Mantis Shrimp‟s claws in water, etc.  

 

 
Figure 4: First measurement of SBSL pulse widths. The 

parameters were Pa51.2 bars, f520 kHz, and the gas 

concentration was 1.8-mg/l O2. 

Source: Single bubble sonoluminescence, reviews of modern 

physics 

 

Introduction to the mechanics of black hole 

A black hole is a region in space-time where the gravitational 

field is so strong that not even light can escape. The bend in 

space-time is larger than that of a neutron star and way large 

than that of the sun. A black hole is formed when a 

supermassive star dies. When such a star has exhausted the 

internal thermonuclear fuels in its core at the end of its life 

and the core becomes unstable and gravitationally collapses 

upon itself. The mass of the star remnant compresses the star 

from all sides leading to the formation of a black hole. The 

role of gravitational charge is played by mass whose value is 

proportional to the total energy of the system. Hence, all 

objects with nonzero energy participate in gravitational 

interaction. Objects entering a black hole are subjected to 

very high gravitational forces which can cause 

intermolecular space to seize at infinity. The matter is losing 

space between the atoms and can be referred to as the “void 

of space.”. 

 

 
Figure 5: Bending of space-time fabric of black holes, 

neutron stars, white dwarfs, and the sun. 

Source: physics stack exchange, Is space stretched with no 

limits by a black hole? 
 

What happens to Matter as it enters the black hole  

As matter enters the black hole, the sufficient mass of the 

matter will cause gravitational attraction within the matter 

itself to overcome all other forces and matter begins to 

collapse up to a point called a singularity. Singularity is the 

centre of the black hole; it has infinite mass and density. This 

region in space-time is distorted and nothing can escape it 

not even light. Blackhole gets its name from the fact that 

nothing escapes out and not even light. It‟s been difficult to 

study this phenomenon as the general laws of physics tend to 

not work as predicted. 

 

In 1916, German astrophysicist Karl Schwarzschild derived 

an equation for the radius of a black hole. This 

Schwarzschild radius, also called the event horizon, is 

proportional to the mass of the black hole, M, and written as 

Rs = (1.48 x 10-27) times M. The radius here lets us find the 

distance of the event horizon from the singularity. It is at this 

point that everything that enters will fall into the black hole 

and the only way to overcome such high gravitational pull is 

by travelling faster than the speed of light which is 

impossible for something that has mass. 

 
As matter comes close to the event horizon, it is affected by 

the gravitational pull of the black hole, and then as it falls 

and reaches even close, it becomes isolated from the rest of 

space-time. As matter enters the boundary of the event 

horizon, it has been practically accepted to have disappeared 

from the universe. The matter then on further descent into 

the black hole will be torn into subatomic particles and 

squeezed into the singularity. As more matter enters the 

black hole, the size of the event horizon also increases 

proportionally. 

 

It was believed that everything that enters a black hole will 

never return, but Stephen Hawking in 1974 found out the 

Hawking radiation which predicted that the black hole could 

radiate energy away, but it does so in small quantities. This 

will take a lot of years, even a small black hole to evaporate 

will take a lot of time and is not possible to observe during 

the lifetime of a person.  
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Figure 6 

Source: NASA‟s Goddard Space Flight Cente 

 

The general relation between the mechanism of black 

holes and sonoluminescence  

Cavitation occurs due to the void in a liquid, and the collapse 

of this void is the reason for the phenomena of 

sonoluminescence. The matter is getting compressed as it 

falls into a black hole and loses its intermolecular space. If 

we look closely, we can see that what happens in 

sonoluminescence is the opposite of when matter falls into a 

black hole in terms of its mechanism.  

 

Taking a closer look at the wavelength of the two 

phenomena, we can see both release light in the wavelength 

of about 400 nanometres (ultraviolet spectrum). As the 

matter falls toward the black hole, it gains energy and heats 

up, emitting ultraviolet light, X-rays, and gamma rays. For 

stellar black holes, this can happen if a black hole passes 

through a cloud of interstellar matter or” steals” matter from 

a close binary companion. Sonoluminescence also leads to 

the emission of ultraviolet light, and one of the reasons for 

Sonoluminescence to occur is the acceleration of a solid in a 

medium. This leads us to suggest a possible explanation for 

ultraviolet light emission as a result of accelerating matter 

radiating energy present in both phenomena.  

 

Sonoluminescence in Black holes 

The generalized explanation for both phenomena taught us 

that Ultraviolet emission is similar in both phenomena 

because of accelerating matter radiating energy and the 

difference in the mechanism of both phenomena.  

 

One question we can ask is what will happen if 

Sonoluminescence takes place as it falls into a black hole 

under the right conditions.  

 

Based on my study of both phenomena, we can possibly see 

the differences in both phenomena working against each 

other. Since the force of gravity of a black hole is far 

superior to the force of collapse of the void in 

sonoluminescence, the difference in the force acting in the 

opposite directional vectors will lead to one being 

cancelledcompletely (the force of gravity of black hole will 

overpower the force of collapse of Sonoluminescence). At a 

certain distance from a black hole, the net force could be 0 

and at a greater distance, the force of sonoluminescence 

would be greater than that of a black hole. One thing to note 

is that Sonoluminescence is a one-time phenomenon that 

takes place over a concise period between 35 and a few 

hundred picoseconds while the gravitational effect of a black 

hole has a prolonged effect covering all areas under the 

influence of the gravity of the black hole. A possible 

observation we can note is a difference in the time duration 

of Sonoluminescence at different intervals as it falls into a 

black hole. Considering the general theory of relativity, it 

would be quite interesting to predict the effect of time and 

gravity at different distances from the black hole.  

 

Another observation we can note is the effect of temperature 

and pressure increase as it falls leading to a possible greater 

force at which the collapse of the void in the matter occurs. 

Sonoluminescence thrives in such conditions. 

 

References 
 

[1] Brenner MP, Hilgenfeldt S, Lohse D. Single-bubble 

sonoluminescence. Reviews of Modern Physics. 

2002;74(2):425–84.  

[2] Yuan L, Cheng H, Chu M, Leung P. Physical 

parameters affecting sonoluminescence: A self-

consistent hydrodynamic study. Physical Review E. 

1998;57(4):4265-4280. 

[3] Walton A, Reynolds G. Sonoluminescence. Advances 

in Physics. 1984;33(6):595-660. 

[4] [Internet]. Youtube.com. 2021 [cited 15 October 2021]. 

Available from: 

https://www.youtube.com/watch?v=wTNbsKX4OV0 

[5] Cowern D. Fact-Checking this Viral Bottle Trick 

[Internet]. Youtube.com. 2021 [cited 15 October 2021]. 

Available from: 

https://www.youtube.com/watch?v=jbgvQNhFDTo&t=

290s 

[6] Frolov V, Novikov I. Black hole physics. Dordrecht: 

Kluwer Academic Publishers; 1998. 

[7] Where does the matter go when it is pulled into a black 

hole? | Science Guys | Union University, a Christian 

College in Tennessee [Internet]. Uu.edu. 2021 [cited 9 

October 2021]. Available from: 

https://www.uu.edu/dept/physics/scienceguys/2001Aug

.cfm 

[8] K. Kennedy, B. and Mroziewicz, M., 2022. Record-

breaking ultraviolet winds discovered near black hole | 

Penn State University. [online] Psu.edu. Available at: 

<https://www.psu.edu/news/research/story/record-

breaking-ultraviolet-winds-discovered-near-black-

hole/#:~:text=The%20ultraviolet%2Dwavelength%20

winds%20are,the%20centers%20of%20massive%20gal

axies.> [Accessed 29 August 2022]. 

[9] Stephen Reucroft, John D. Swain,JohnGaustad 2022. If 

light cannot escape the gravitational pull of black holes, 

how is it that scientists have detected plumes of 

radiation coming from them?. [online] Scientific 

American. Available at: 

<https://www.scientificamerican.com/article/if-light-

cannot-escape-

th/#:~:text=Actually%2C%20the%20torrent%20of%20

ultraviolet,come%20from%20outside%20black%20hol

es.> [Accessed 29 August 2022]. 

[10] Science black holes - jwst.nasa.gov [Internet]. NASA. 

[cited 2022Oct20]. Available from: 

https://jwst.nasa.gov/satellite/gametext.pdf  

[11] 100 years of general relativity [Internet]. NASA. 

NASA; [cited 2022Oct21]. Available from: 

https://asd.gsfc.nasa.gov/blueshift/index.php/2015/11/2

5/100-years-of-general-relativity/  

Paper ID: SR221021052007 DOI: 10.21275/SR221021052007 1046 

https://www.youtube.com/watch?v=wTNbsKX4OV0
https://www.youtube.com/watch?v=jbgvQNhFDTo&t=290s
https://www.youtube.com/watch?v=jbgvQNhFDTo&t=290s
https://www.uu.edu/dept/physics/scienceguys/2001Aug.cfm
https://www.uu.edu/dept/physics/scienceguys/2001Aug.cfm


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 11 Issue 10, October 2022 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[12] Gohd C. 'balding' black holes prove Einstein right 

again on general relativity [Internet]. Space.com. 

Space; 2021 [cited 2022Oct21]. Available from: 

https://www.space.com/black-hole-balding-einstein-

general-relativity  

[13] Tillman NT, Bartels M, Dutfield S. Einstein's theory of 

general relativity [Internet]. Space.com. Space; 2022 

[cited 2022Oct21]. Available from: 

https://www.space.com/17661-theory-general-

relativity.html  

 

Paper ID: SR221021052007 DOI: 10.21275/SR221021052007 1047 




