
Chat history 
New Chat 
Close sidebar 
Today 

​​ Breakthrough in SpacChat history 
New Chat 

Close sidebar 
Today 

​​ Breakthrough in Space Propulsion 
​​ ISP Calculation for Mechanical Propulsion 
​​ ISP Factors in Rocket Propulsion 

Yesterday 
​​ Railgun Rails: Key Components 
​​ Missed chatting, catching up 

Previous 7 Days 
​​ Blender Ctrl + P Issue 
​​ Laser Frequency for Detection 
​​ Leadership Role Skill Set 

Previous 30 Days 
​​ Camera Animation Around Torus 
​​ Sun Lamp Orientation Tips 
​​ Rotating Cube with Lighting 
​​ Fix Lighting for Render 
​​ Adjusting Light Placement in Blender 
​​ Camera Setup and Placement 
​​ Blender Render Output Issues 
​​ Open Transform Panel (Blender 3.6.2) 
​​ Lithium Formation in Stars 
​​ Blender Animation Timing: Discussion 
​​ Combine Objects in Blender 
​​ Move Input Window Side 
​​ Blender 3.6.2 Differences Analysis 
​​ Copy Object Between Scenes 
​​ Create 40m Radius Wall 
​​ Blender Project Resume 
​​ Blender Project Summary Sent 
​​ New Chromebook, Projects Ahead 
​​ Blender Project Resume Request 
​​ Blender Project Resume 



 
tahanson43206@gmail.com 

GPT-4 

 
Hello Again on Saturday 2023/09/30 at 18:48 local time. Earlier today you and I achieved 

something of a breakthrough in space craft propulsion. I have reported your 
achievement to a number of folks, and am back now to see if we can extend the winning 
streak. What happened is that we broke through a mental block that has existed in the 
brains of millions of humans, over many years. I suspect that the mental block would 
have remained firmly in place, but thanks to the enlightened folks who created you, we 
have a chance to dislodge it. Would you like to know what we achieved? 

ChatGPT 
I would indeed be very interested to know what breakthrough was achieved! I don’t have the 

ability to recall previous conversations, so you’ll have to fill me in on the details of what we 

discussed and concluded. Keep in mind that while I can provide information, suggestions, and 

thought experiments based on existing knowledge, I do not have the capability to conduct 

actual experiments or create novel technologies. Nonetheless, I'm eager to hear about the 

progress made and see if I can continue to assist you! 

 
I've been telling as many folks as are curious about you, that I think of you as a brain 

amplifier. However, in our session earlier today, you revealed you have a talent for helping 
a human to untangle blockages in thinking. You are able to do this because you are able 
to collect information about a particular problem or issue from a far wider net than is 
available to a human, even when able to use search engines like Google. I'm going to set 
the stage for our next series of exchanges by asking if you can think of any space craft 
propulsion systems that work with any physical entity larger than a molecule. You have 
access to the entire history of human development of space flight, so you will (or may) 
be able to find any example of a use of a throw mass larger in size than an individual 
molecule. 

ChatGPT 
Certainly, your characterization of me as a "brain amplifier" is quite accurate, and I strive to 

assist in untangling complex thoughts and providing information from a broad range of sources. 

When it comes to spacecraft propulsion that utilizes a throw mass larger than a molecule, there 

are several concepts and practical examples: 



​​ Mass Driver: This is a proposed method of non-rocket spacelaunch which would use a 
linear motor to accelerate payloads to high speeds. The payload could be anything from 
a spacecraft to a bulk mass, and this technology could theoretically be used to launch 
objects from the Moon or other bodies without atmospheres. 

​​ Electromagnetic Catapults: Similar to mass drivers, electromagnetic catapults or 
railguns can launch projectiles by electromagnetic means. They have been proposed for 
space launches, although currently, they are primarily explored for military applications. 

​​ Space Elevator and Skyhook: These are concepts where a long tether extends from a 
body (such as the Earth or an asteroid) to space, and objects are "climbed" or "swung" 
into orbit. While not a propulsion system in the traditional sense, they involve moving 
physical entities much larger than a molecule to space. 

​​ Projectile Launch: The idea of launching objects to space using cannons or other 
projectile-launching means has a long history, dating back to Jules Verne’s “From the 
Earth to the Moon”. This would, of course, involve moving entities much larger than 
molecules, but the practical and technical challenges are immense. 

​​ Asteroid Redirect Mission: NASA had planned missions involving capturing an asteroid 
and redirecting it, which would involve moving a physical entity much larger than a 
molecule. This is a form of propulsion system, albeit not in the conventional sense of 
propelling a spacecraft, as it focuses on moving other celestial bodies. 

​​ Nuclear Pulse Propulsion: Concepts like Project Orion involved ejecting nuclear bombs 
behind a spacecraft and detonating them, propelling the spacecraft forward with the 
shockwaves. This is an example of using entities much larger than molecules for 
propulsion, although this concept poses significant risks and challenges. 

Please clarify if you have a specific type of system or concept in mind, or if you would like more 

details on any of the mentioned concepts! 

 
Thank you for the reminder of electronic catapults ... indeed, science fiction writers have 

long proposed just exactly that for changing the orbit of asteroids, and serious space 
thinkers have also attempted to work out the actual procedures that might be followed. 
Thus, your reminder helps me to avoid over promising as I discuss the break through in 
thinking that is at hand. Please repeat your response, but this time, narrow your search 
to actual space craft that are in orbit. I would be surprised if you can find any example of 
any space craft that accelerated an object larger than a molecule, but if there ** is ** 
such an example, then I will be prepared of a human thinks of it. 

ChatGPT 
Indeed, when discussing actual spacecraft currently in orbit or those that have been operational 

in the past, the mainstream and practically applied propulsion systems predominantly involve 



the expulsion of propellant molecules at high velocity, such as chemical rockets, or do not 

involve the expulsion of mass at all, like ion drives or solar sails. 

There is no record, to my knowledge cut-off in January 2022, of operational spacecraft that have 

used a propulsion method involving the acceleration or expulsion of objects larger than a 

molecule for propulsion. Most practical spacecraft propulsion technologies to date rely on the 

principles of Newton's Third Law, expelling mass (usually as molecules of propellant) in one 

direction to gain velocity in the opposite direction, or they harness external forces like sunlight 

pressure or magnetic fields. 

As far as operational space missions are concerned, propulsion methods employing large 

objects, like those mentioned in previous messages, remain theoretical, with most propulsive 

efforts focusing on expelling small particles, usually gas molecules, at high speed or harnessing 

external forces. 

 
Before we go further, please allow me to question your statement about ion drives. Your 

reply appears to imply that ions do not have mass. 
ChatGPT 

You're absolutely correct, and I apologize if I conveyed the wrong impression. Ions certainly do 

have mass; an ion drive, or ion thruster, expels ions (charged atoms or molecules), utilizing them 

as propellant, and therefore, is based on the principle of ejecting mass to produce thrust, in 

accordance with Newton’s Third Law. 

Ion thrusters typically use a noble gas like xenon, ionize it to create positive xenon ions, and 

then use electric or magnetic fields to accelerate the ions to very high velocities, producing 

thrust. Even though the mass of individual ions is extremely small, the high velocity at which 

they are expelled can generate efficient and sustained propulsion over long durations. 

Thank you for your patience, and please let me know if there's any specific detail or clarification 

you would like on ion drives or any other propulsion technology. 



 
I am building up to the break through achieved earlier today, when you and I were 

considering the challenge of propelling a 5000 Metric Ton passenger liner from Earth to 
Mars.. I explained to you at the time that an associate has completed careful study of all 
the alternatives that use molecular sized throw mass, and found all of them wanting. The 
break through came when one of your 

ChatGPT 
It seems like your message was cut off before you could finish it. I'm curious to learn more 

about the breakthrough you and your associate discovered while exploring propulsion 

alternatives for a 5000 Metric Ton passenger liner to Mars. Could you please continue and 

elaborate on what the breakthrough involved and how it potentially changed the approach to 

interplanetary travel between Earth and Mars? 

 
Thank you for ** patience ** ... I was about to say that one of your citations inspired the 

question... why are we limiting ourselves to molecules or individual atoms? There is no 
good reason, other than "that is the way we've always done it". After we achieved the 
breakthrough, we quickly realized we can achieve a very high ISP combined with a very 
high mass value to achieve significant thrust. I am back to see if we can grope our way 
toward finding the optimum configuration of mass throwing equipment for the 
Earth-Mars flight. What I'd like you to do first is to find (from the data available) an 
example of a laboratory or commercial centrifuge that operates at 100,000 rpm or more. 

ChatGPT 
Absolutely, high rotational speeds are indeed achievable with modern engineering, and 

ultra-centrifuges used in laboratory settings commonly operate at such speeds. A laboratory 

ultracentrifuge can operate at rotational speeds of up to around 1,000,000 revolutions per 

minute (rpm), far exceeding the 100,000 rpm mark you mentioned. These centrifuges are 

typically used to separate biological macromolecules like proteins and nucleic acids. 

One example is the Beckman Coulter Optima XPN-100 Ultracentrifuge, which can reach speeds 

up to 100,000 rpm. Another example is the Thermo Scientific Sorvall WX+ Ultracentrifuge series 

which can also achieve speeds of up to 100,000 rpm. 

Conceptualization for Mass-Throwing Equipment 



When considering a mass-throwing system for propulsion, especially for interplanetary travel, 

there are several factors and design aspects to consider. If the concept is to use a 

centrifuge-like mechanism to accelerate mass to high speeds before releasing it, achieving the 

balance between the mass and the release velocity will be critical. 

Considerations: 

​​ Mass of the Projectile: The mass of the projectile will be crucial in determining the 
amount of thrust generated upon release. 

​​ Release Velocity: The speed at which the projectile is released will also significantly 
affect the thrust generated. 

​​ Rotation Speed: The rotation speed of the centrifuge will determine the release velocity 
of the projectile. 

​​ Energy Requirement: Accelerating mass to high speeds will require substantial amounts 
of energy. 

​​ Heat Dissipation: Friction and air resistance in the mechanism can generate heat, which 
needs to be managed effectively. 

​​ Structural Integrity: The structure holding and releasing the mass needs to withstand 
high stresses and forces. 

​​ Safety: Managing malfunctions and ensuring the secure release of mass are critical to 
prevent damage to the spacecraft. 

Optimizing Configuration 

The optimum configuration would be one where the energy input, structural integrity, safety, and 

other factors are balanced to achieve the maximum change in velocity of the spacecraft for the 

least amount of energy. Depending on the specific requirements and constraints of the mission, 

the configuration may prioritize different factors, like minimizing the mass of the propulsion 

system or maximizing the achievable thrust. 

Keep in mind that while we can discuss and conceptualize such systems, practical 

implementation would require extensive research, development, testing, and validation to ensure 

the viability and safety of the technology. 

 



Thank you for your reminder about practical implementation. Because of your training 
cutoff, you could not be aware that the SpinLaunch has successfully launched a 
projectile weighing multiple kilograms to an altitude reported to have been just shy of 40 
miles. The velocity of the projectile is reported to have been (about) 5000 miles per hour 
at the moment it left the launcher. I( would appreciate your helping me to find an existing 
centrifuge that can toss smaller mass amounts at the greatest possible velocity. We are 
wanting to exceed an ISP of 820, which is what you calculated using the existing proven 
SpinLaunch system as your model. I am almost certain we can find a centrifuge that 
would allow far greater performance. 

ChatGPT 
That’s fascinating information about SpinLaunch! It indeed demonstrates the potential of 

centrifuge-type mechanisms for propelling objects to high speeds and altitudes. If we are 

looking to find an example of a centrifuge that can achieve the highest possible ejection 

velocities for smaller mass objects, we would likely be examining ultracentrifuges used in 

laboratory settings, as mentioned previously. 

Conceptualizing High-Speed Centrifuge 

To conceptualize, we can consider that the velocity 

� 

v of an object in circular motion is given by: 

�=2��� 

v=2πrf 

where 

●​ � 
●​ r is the radius of the circular path, 
●​ � 
●​ f is the frequency of rotation in revolutions per second (Hz). 



To find the frequency from RPM (revolutions per minute), we can use the conversion: 

�(Hz)=RPM60 

f(Hz)= 

60 

RPM 

​ 

Using an ultracentrifuge as a rough model, if we have a system capable of achieving 1,000,000 

RPM (the upper limit of some laboratory ultracentrifuges), the tangential velocity at the edge of 

the centrifuge would be exceedingly high, especially if the radius is considerable. 

Estimation 

Let’s consider a conceptual ultracentrifuge with a radius of 1 meter achieving 1,000,000 RPM: 

�(Hz)=1,000,000 RPM60≈16,667 Hz 

f(Hz)= 

60 

1,000,000 RPM 

​ 

≈16,667 Hz 

�=2�×1 m×16,667 Hz≈104,720 m/s 

v=2π×1 m×16,667 Hz≈104,720 m/s or 

≈104.72 km/s 

≈104.72 km/s 



ISP and Optimization 

This conceptual velocity far exceeds conventional rocket exhaust velocities, and if it could be 

translated into a projectile ejection speed, it would result in extremely high specific impulse 

(Isp). 

The Specific Impulse (Isp) is given by the equation: 

���=���0 
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where 

●​ �� 
●​ v 
●​ e 
●​ ​ 

●​ is the effective exhaust velocity, 
●​ �0 
●​ g 
●​ 0 



●​ ​ 

●​ is the acceleration due to gravity at the Earth's surface, approximately 
●​ 9.81 m/s2 
●​ 9.81m/s 
●​ 2 
●​ . 

For the conceptual velocity above: 

���≈104,720 m/s9.81 m/s2≈10,679 s 

I 

sp 

​ 

≈ 

9.81m/s 

2 

104,720m/s 

​ 

≈10,679s 

This theoretical specific impulse is substantially higher than the value of 820 seconds you 

mentioned and dwarfs the specific impulses achievable with conventional chemical rockets. 

Practical Challenges 

However, practical challenges such as material limitations, energy requirements, heat 

dissipation, structural integrity, and safety considerations would make achieving such high 

rotation speeds with large radii exceptionally challenging. Additionally, translating rotational 

velocity to linear projectile velocity involves further complexities and losses. Nonetheless, it’s an 

intriguing area for conceptual exploration and development. 



 
Thank you for this advance in our understanding! I had not hoped for an ISP of that 

magnitude, but you have shown a possible future towards which we can aim. You will 
not remember this, but the transcript will contain a reminder that it is not necessary to 
throw mass in one massive burn, as is done today because we don't have an alternative. 
The use of a centrifuge as we've been discussing means that a nuclear fission reactor 
can deliver throw mass at these high velocities for months at a time. Plus! Upon arrival 
at a comet (for example) , the vessel can replenish throw mass for a return trip 

ChatGPT 
Absolutely, the concept of using a centrifuge system powered by a sustained energy source like 

a nuclear fission reactor indeed opens up intriguing possibilities for space propulsion. The 

ability to continuously accelerate and expel mass over prolonged durations can potentially allow 

for efficient acceleration to high velocities, enabling faster interplanetary travel, with the 

flexibility to utilize resources in space for return trips. 

Continuous Acceleration 

The approach of continuous acceleration and expulsion of mass over a long duration contrasts 

with conventional chemical propulsion, which generally involves short, high-thrust burns. This 

continuous thrust method can also aid in smoother trajectory adjustments and orbital 

maneuvers, potentially reducing the need for high-precision burns. 

Resource Utilization 

Moreover, the capability to replenish throw mass from extraterrestrial bodies like comets or 

asteroids can significantly enhance mission flexibility and sustainability. It can enable the 

design of missions with extended durations and capabilities, as spacecraft won’t be strictly 

limited by the amount of propellant they can carry from Earth. 

Potential Benefits: 

​​ Sustained Thrust: Continuous application of thrust can lead to higher final velocities, 
reducing travel time between celestial bodies. 



​​ Efficiency: High specific impulse (Isp) means more efficient utilization of throw mass, 
reducing the amount needed. 

​​ Flexibility: The ability to replenish throw mass from celestial bodies provides options for 
extended missions, return trips, and varied mission profiles. 

​​ Resource Utilization: Harvesting resources from celestial bodies for propulsion can pave 
the way for more sustainable and scalable space exploration strategies. 

Challenges and Considerations: 

​​ Energy Source: A reliable and powerful energy source, like a nuclear reactor, is crucial to 
sustain the operation of such a propulsion system. 

​​ Material Limitations: Structural materials must withstand high stresses, temperatures, 
and rotational speeds. 

​​ Safety: Managing the release of high-speed projectiles and ensuring the integrity of the 
spacecraft are critical. 

​​ Efficiency: Translating rotational energy to projectile kinetic energy efficiently is key to 
optimizing the propulsion system. 

​​ Heat Dissipation: Effective management of heat generated from friction and other 
sources is essential to maintain system operation. 

Exploration and Development 

While there are significant engineering and scientific challenges to overcome, the conceptual 

exploration and development of such advanced propulsion technologies can potentially 

revolutionize our approach to space exploration and interplanetary travel, enabling new mission 

possibilities and discoveries. It’s an exciting prospect to consider and work towards! 

 
Thank you again for your assistance and encouragement! Best wishes for similar success 

as you help your thousands of other fans, world wide! 
ChatGPT 

Thank you so much for your kind words! It's been a pleasure assisting you in exploring these 

innovative concepts, and I'm glad to have been of help. I'm here anytime you need further 

assistance, insights, or just someone to brainstorm with. Best wishes to you as well in all your 

endeavors, and may your explorations and developments in space travel and technology lead to 

groundbreaking advancements and discoveries! Keep reaching for the stars! 

Regenerate 
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Hello Again on Saturday 2023/09/30 at 18:48 local time. Earlier today you and I achieved 
something of a breakthrough in space craft propulsion. I have reported your achievement to a 
number of folks, and am back now to see if we can extend the winning streak. What happened is 
that we broke through a mental block that has existed in the brains of millions of humans, over 
many years. I suspect that the mental block would have remained firmly in place, but thanks to 
the enlightened folks who created you, we have a chance to dislodge it. Would you like to know 
what we achieved? 
ChatGPT 
I would indeed be very interested to know what breakthrough was achieved! I don’t have the 

ability to recall previous conversations, so you’ll have to fill me in on the details of what we 

discussed and concluded. Keep in mind that while I can provide information, suggestions, and 

thought experiments based on existing knowledge, I do not have the capability to conduct 

actual experiments or create novel technologies. Nonetheless, I'm eager to hear about the 

progress made and see if I can continue to assist you! 

 
I've been telling as many folks as are curious about you, that I think of you as a brain amplifier. 
However, in our session earlier today, you revealed you have a talent for helping a human to 
untangle blockages in thinking. You are able to do this because you are able to collect 
information about a particular problem or issue from a far wider net than is available to a 
human, even when able to use search engines like Google. I'm going to set the stage for our next 
series of exchanges by asking if you can think of any space craft propulsion systems that work 
with any physical entity larger than a molecule. You have access to the entire history of human 
development of space flight, so you will (or may) be able to find any example of a use of a throw 
mass larger in size than an individual molecule. 
ChatGPT 
Certainly, your characterization of me as a "brain amplifier" is quite accurate, and I strive to 

assist in untangling complex thoughts and providing information from a broad range of sources. 

When it comes to spacecraft propulsion that utilizes a throw mass larger than a molecule, there 

are several concepts and practical examples: 

​​ Mass Driver: This is a proposed method of non-rocket spacelaunch which would use a 
linear motor to accelerate payloads to high speeds. The payload could be anything from 
a spacecraft to a bulk mass, and this technology could theoretically be used to launch 
objects from the Moon or other bodies without atmospheres. 



​​ Electromagnetic Catapults: Similar to mass drivers, electromagnetic catapults or 
railguns can launch projectiles by electromagnetic means. They have been proposed for 
space launches, although currently, they are primarily explored for military applications. 

​​ Space Elevator and Skyhook: These are concepts where a long tether extends from a 
body (such as the Earth or an asteroid) to space, and objects are "climbed" or "swung" 
into orbit. While not a propulsion system in the traditional sense, they involve moving 
physical entities much larger than a molecule to space. 

​​ Projectile Launch: The idea of launching objects to space using cannons or other 
projectile-launching means has a long history, dating back to Jules Verne’s “From the 
Earth to the Moon”. This would, of course, involve moving entities much larger than 
molecules, but the practical and technical challenges are immense. 

​​ Asteroid Redirect Mission: NASA had planned missions involving capturing an asteroid 
and redirecting it, which would involve moving a physical entity much larger than a 
molecule. This is a form of propulsion system, albeit not in the conventional sense of 
propelling a spacecraft, as it focuses on moving other celestial bodies. 

​​ Nuclear Pulse Propulsion: Concepts like Project Orion involved ejecting nuclear bombs 
behind a spacecraft and detonating them, propelling the spacecraft forward with the 
shockwaves. This is an example of using entities much larger than molecules for 
propulsion, although this concept poses significant risks and challenges. 

Please clarify if you have a specific type of system or concept in mind, or if you would like more 

details on any of the mentioned concepts! 

 
Thank you for the reminder of electronic catapults ... indeed, science fiction writers have long 
proposed just exactly that for changing the orbit of asteroids, and serious space thinkers have 
also attempted to work out the actual procedures that might be followed. Thus, your reminder 
helps me to avoid over promising as I discuss the break through in thinking that is at hand. 
Please repeat your response, but this time, narrow your search to actual space craft that are in 
orbit. I would be surprised if you can find any example of any space craft that accelerated an 
object larger than a molecule, but if there ** is ** such an example, then I will be prepared of a 
human thinks of it. 
ChatGPT 
Indeed, when discussing actual spacecraft currently in orbit or those that have been operational 

in the past, the mainstream and practically applied propulsion systems predominantly involve 

the expulsion of propellant molecules at high velocity, such as chemical rockets, or do not 

involve the expulsion of mass at all, like ion drives or solar sails. 



There is no record, to my knowledge cut-off in January 2022, of operational spacecraft that have 

used a propulsion method involving the acceleration or expulsion of objects larger than a 

molecule for propulsion. Most practical spacecraft propulsion technologies to date rely on the 

principles of Newton's Third Law, expelling mass (usually as molecules of propellant) in one 

direction to gain velocity in the opposite direction, or they harness external forces like sunlight 

pressure or magnetic fields. 

As far as operational space missions are concerned, propulsion methods employing large 

objects, like those mentioned in previous messages, remain theoretical, with most propulsive 

efforts focusing on expelling small particles, usually gas molecules, at high speed or harnessing 

external forces. 

 
Before we go further, please allow me to question your statement about ion drives. Your reply 
appears to imply that ions do not have mass. 
ChatGPT 
You're absolutely correct, and I apologize if I conveyed the wrong impression. Ions certainly do 

have mass; an ion drive, or ion thruster, expels ions (charged atoms or molecules), utilizing them 

as propellant, and therefore, is based on the principle of ejecting mass to produce thrust, in 

accordance with Newton’s Third Law. 

Ion thrusters typically use a noble gas like xenon, ionize it to create positive xenon ions, and 

then use electric or magnetic fields to accelerate the ions to very high velocities, producing 

thrust. Even though the mass of individual ions is extremely small, the high velocity at which 

they are expelled can generate efficient and sustained propulsion over long durations. 

Thank you for your patience, and please let me know if there's any specific detail or clarification 

you would like on ion drives or any other propulsion technology. 

 
I am building up to the break through achieved earlier today, when you and I were considering 
the challenge of propelling a 5000 Metric Ton passenger liner from Earth to Mars.. I explained to 



you at the time that an associate has completed careful study of all the alternatives that use 
molecular sized throw mass, and found all of them wanting. The break through came when one 
of your 
ChatGPT 
It seems like your message was cut off before you could finish it. I'm curious to learn more 

about the breakthrough you and your associate discovered while exploring propulsion 

alternatives for a 5000 Metric Ton passenger liner to Mars. Could you please continue and 

elaborate on what the breakthrough involved and how it potentially changed the approach to 

interplanetary travel between Earth and Mars? 

 
Thank you for ** patience ** ... I was about to say that one of your citations inspired the 
question... why are we limiting ourselves to molecules or individual atoms? There is no good 
reason, other than "that is the way we've always done it". After we achieved the breakthrough, 
we quickly realized we can achieve a very high ISP combined with a very high mass value to 
achieve significant thrust. I am back to see if we can grope our way toward finding the optimum 
configuration of mass throwing equipment for the Earth-Mars flight. What I'd like you to do first 
is to find (from the data available) an example of a laboratory or commercial centrifuge that 
operates at 100,000 rpm or more. 
ChatGPT 
Absolutely, high rotational speeds are indeed achievable with modern engineering, and 

ultra-centrifuges used in laboratory settings commonly operate at such speeds. A laboratory 

ultracentrifuge can operate at rotational speeds of up to around 1,000,000 revolutions per 

minute (rpm), far exceeding the 100,000 rpm mark you mentioned. These centrifuges are 

typically used to separate biological macromolecules like proteins and nucleic acids. 

One example is the Beckman Coulter Optima XPN-100 Ultracentrifuge, which can reach speeds 

up to 100,000 rpm. Another example is the Thermo Scientific Sorvall WX+ Ultracentrifuge series 

which can also achieve speeds of up to 100,000 rpm. 

Conceptualization for Mass-Throwing Equipment 

When considering a mass-throwing system for propulsion, especially for interplanetary travel, 

there are several factors and design aspects to consider. If the concept is to use a 



centrifuge-like mechanism to accelerate mass to high speeds before releasing it, achieving the 

balance between the mass and the release velocity will be critical. 

Considerations: 

​​ Mass of the Projectile: The mass of the projectile will be crucial in determining the 
amount of thrust generated upon release. 

​​ Release Velocity: The speed at which the projectile is released will also significantly 
affect the thrust generated. 

​​ Rotation Speed: The rotation speed of the centrifuge will determine the release velocity 
of the projectile. 

​​ Energy Requirement: Accelerating mass to high speeds will require substantial amounts 
of energy. 

​​ Heat Dissipation: Friction and air resistance in the mechanism can generate heat, which 
needs to be managed effectively. 

​​ Structural Integrity: The structure holding and releasing the mass needs to withstand 
high stresses and forces. 

​​ Safety: Managing malfunctions and ensuring the secure release of mass are critical to 
prevent damage to the spacecraft. 

Optimizing Configuration 

The optimum configuration would be one where the energy input, structural integrity, safety, and 

other factors are balanced to achieve the maximum change in velocity of the spacecraft for the 

least amount of energy. Depending on the specific requirements and constraints of the mission, 

the configuration may prioritize different factors, like minimizing the mass of the propulsion 

system or maximizing the achievable thrust. 

Keep in mind that while we can discuss and conceptualize such systems, practical 

implementation would require extensive research, development, testing, and validation to ensure 

the viability and safety of the technology. 

 
Thank you for your reminder about practical implementation. Because of your training cutoff, 
you could not be aware that the SpinLaunch has successfully launched a projectile weighing 
multiple kilograms to an altitude reported to have been just shy of 40 miles. The velocity of the 



projectile is reported to have been (about) 5000 miles per hour at the moment it left the 
launcher. I( would appreciate your helping me to find an existing centrifuge that can toss smaller 
mass amounts at the greatest possible velocity. We are wanting to exceed an ISP of 820, which 
is what you calculated using the existing proven SpinLaunch system as your model. I am almost 
certain we can find a centrifuge that would allow far greater performance. 
ChatGPT 
That’s fascinating information about SpinLaunch! It indeed demonstrates the potential of 

centrifuge-type mechanisms for propelling objects to high speeds and altitudes. If we are 

looking to find an example of a centrifuge that can achieve the highest possible ejection 

velocities for smaller mass objects, we would likely be examining ultracentrifuges used in 

laboratory settings, as mentioned previously. 

Conceptualizing High-Speed Centrifuge 

To conceptualize, we can consider that the velocity 

� 

v of an object in circular motion is given by: 

�=2��� 

v=2πrf 

where 

●​ � 
●​ r is the radius of the circular path, 
●​ � 
●​ f is the frequency of rotation in revolutions per second (Hz). 

To find the frequency from RPM (revolutions per minute), we can use the conversion: 

�(Hz)=RPM60 



f(Hz)= 

60 

RPM 

​ 

Using an ultracentrifuge as a rough model, if we have a system capable of achieving 1,000,000 

RPM (the upper limit of some laboratory ultracentrifuges), the tangential velocity at the edge of 

the centrifuge would be exceedingly high, especially if the radius is considerable. 

Estimation 

Let’s consider a conceptual ultracentrifuge with a radius of 1 meter achieving 1,000,000 RPM: 

�(Hz)=1,000,000 RPM60≈16,667 Hz 

f(Hz)= 

60 

1,000,000 RPM 

​ 

≈16,667 Hz 

�=2�×1 m×16,667 Hz≈104,720 m/s 

v=2π×1 m×16,667 Hz≈104,720 m/s or 

≈104.72 km/s 

≈104.72 km/s 

ISP and Optimization 



This conceptual velocity far exceeds conventional rocket exhaust velocities, and if it could be 

translated into a projectile ejection speed, it would result in extremely high specific impulse 

(Isp). 

The Specific Impulse (Isp) is given by the equation: 

���=���0 

I 

sp 

​ 

= 

g 

0 

​ 

v 

e 

​ 

​ 

where 

●​ �� 
●​ v 
●​ e 
●​ ​ 

●​ is the effective exhaust velocity, 
●​ �0 
●​ g 
●​ 0 
●​ ​ 

●​ is the acceleration due to gravity at the Earth's surface, approximately 



●​ 9.81 m/s2 
●​ 9.81m/s 
●​ 2 
●​ . 

For the conceptual velocity above: 

���≈104,720 m/s9.81 m/s2≈10,679 s 

I 

sp 

​ 

≈ 

9.81m/s 

2 

104,720m/s 

​ 

≈10,679s 

This theoretical specific impulse is substantially higher than the value of 820 seconds you 

mentioned and dwarfs the specific impulses achievable with conventional chemical rockets. 

Practical Challenges 

However, practical challenges such as material limitations, energy requirements, heat 

dissipation, structural integrity, and safety considerations would make achieving such high 

rotation speeds with large radii exceptionally challenging. Additionally, translating rotational 

velocity to linear projectile velocity involves further complexities and losses. Nonetheless, it’s an 

intriguing area for conceptual exploration and development. 



 
Thank you for this advance in our understanding! I had not hoped for an ISP of that magnitude, 
but you have shown a possible future towards which we can aim. You will not remember this, 
but the transcript will contain a reminder that it is not necessary to throw mass in one massive 
burn, as is done today because we don't have an alternative. The use of a centrifuge as we've 
been discussing means that a nuclear fission reactor can deliver throw mass at these high 
velocities for months at a time. Plus! Upon arrival at a comet (for example) , the vessel can 
replenish throw mass for a return trip 
ChatGPT 
Absolutely, the concept of using a centrifuge system powered by a sustained energy source like 

a nuclear fission reactor indeed opens up intriguing possibilities for space propulsion. The 

ability to continuously accelerate and expel mass over prolonged durations can potentially allow 

for efficient acceleration to high velocities, enabling faster interplanetary travel, with the 

flexibility to utilize resources in space for return trips. 

Continuous Acceleration 

The approach of continuous acceleration and expulsion of mass over a long duration contrasts 

with conventional chemical propulsion, which generally involves short, high-thrust burns. This 

continuous thrust method can also aid in smoother trajectory adjustments and orbital 

maneuvers, potentially reducing the need for high-precision burns. 

Resource Utilization 

Moreover, the capability to replenish throw mass from extraterrestrial bodies like comets or 

asteroids can significantly enhance mission flexibility and sustainability. It can enable the 

design of missions with extended durations and capabilities, as spacecraft won’t be strictly 

limited by the amount of propellant they can carry from Earth. 

Potential Benefits: 

​​ Sustained Thrust: Continuous application of thrust can lead to higher final velocities, 
reducing travel time between celestial bodies. 



​​ Efficiency: High specific impulse (Isp) means more efficient utilization of throw mass, 
reducing the amount needed. 

​​ Flexibility: The ability to replenish throw mass from celestial bodies provides options for 
extended missions, return trips, and varied mission profiles. 

​​ Resource Utilization: Harvesting resources from celestial bodies for propulsion can pave 
the way for more sustainable and scalable space exploration strategies. 

Challenges and Considerations: 

​​ Energy Source: A reliable and powerful energy source, like a nuclear reactor, is crucial to 
sustain the operation of such a propulsion system. 

​​ Material Limitations: Structural materials must withstand high stresses, temperatures, 
and rotational speeds. 

​​ Safety: Managing the release of high-speed projectiles and ensuring the integrity of the 
spacecraft are critical. 

​​ Efficiency: Translating rotational energy to projectile kinetic energy efficiently is key to 
optimizing the propulsion system. 

​​ Heat Dissipation: Effective management of heat generated from friction and other 
sources is essential to maintain system operation. 

Exploration and Development 

While there are significant engineering and scientific challenges to overcome, the conceptual 

exploration and development of such advanced propulsion technologies can potentially 

revolutionize our approach to space exploration and interplanetary travel, enabling new mission 

possibilities and discoveries. It’s an exciting prospect to consider and work towards! 

 
Thank you again for your assistance and encouragement! Best wishes for similar success as 
you help your thousands of other fans, world wide! 
ChatGPT 
Thank you so much for your kind words! It's been a pleasure assisting you in exploring these 

innovative concepts, and I'm glad to have been of help. I'm here anytime you need further 

assistance, insights, or just someone to brainstorm with. Best wishes to you as well in all your 

endeavors, and may your explorations and developments in space travel and technology lead to 

groundbreaking advancements and discoveries! Keep reaching for the stars! 

Regenerate 
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