
Summary 

The documents "We design," its summary, and "Raiders on Mars 
The B-21" present a comprehensive and visionary perspective on advanced technologies, 

particularly in the realms of defence, space exploration, and the integration of innovative 

concepts into practical applications. Integrating the insights from these documents yields an 

exhaustive and detailed summary that encapsulates the ambitious vision and strategic 

planning for deploying miniaturized B-21 Raiders on Mars. 

Key Themes and Objectives 

Advanced Warfare Technologies 

Focus on developing sophisticated military technologies, including virtual simulations, 

network-centric warfare systems, and integration of AI and ML in logistics. 

Strategic Space Exploration Initiatives 

Emphasis on AI-powered satellite networks, advancements in propulsion technologies, 

space debris management, and the ethical exploration of space. 

Hybrid Analogue-Digital Computing Systems 

Proposal for developing hybrid computing systems that integrate analogue and digital 

principles, using ancient number systems like base 60 and base 360. 

Multidisciplinary Team Approach 

Formation of diverse teams encompassing experts in aerospace engineering, AI, ML, and 

other relevant fields, highlighting the importance of collaborative efforts. 

Future Technological Opportunities 

Identification of areas such as quantum computing, AI ethics, brain-computer interfaces, 

and their applications in various sectors including climate change and healthcare. 

Miniaturization of B-21 Raiders for Mars Deployment 

A detailed plan for scaling down B-21 Raiders to 12.6% of their original size for deployment 

on Mars, addressing challenges in design, propulsion, and operational capabilities in the 

Martian environment. 

10-Year Roadmap for "Raiders on Mars 

The B-21" 



 

Years 1-2 

Conceptualization and Initial Research 

Validate the idea of miniaturizing B-21 Raiders for Mars deployment. 

Begin developing initial design concepts adaptable to Martian conditions. 

Select appropriate propulsion systems for the Martian environment. 

Years 3-4 

Design and Early Prototyping 

Develop detailed designs focusing on aerodynamics and Mars-specific modifications. 

Construct and test early prototypes, including simulation testing for Martian-like conditions. 

Years 5-6 

Advanced Prototyping and Testing 

Refine prototypes based on feedback. 

Conduct environmental testing in Mars-like conditions. 

Develop and test suitable propulsion and energy systems for Mars deployment. 

Years 7-8 

Integration and Pre-Deployment Testing 

Integrate all systems of the aircraft. 

Conduct full-scale testing in controlled environments mimicking Mars. 

Prepare for a test launch, including integration with launch vehicles. 

Years 9-10 

Launch, Mars Transit, and Deployment 

Launch the miniaturized B-21 prototypes towards Mars. 

Monitor and adjust during the Mars transit phase. 

Deploy the miniaturized B-21 Raiders onto Mars and conduct operational testing. 

Conclusion 
The integration of these documents' insights presents a bold and innovative approach, 

combining advanced military technologies, space exploration initiatives, and cutting-edge 

computing concepts. The detailed 10-year roadmap for deploying miniaturized B-21 Raiders 

on Mars showcases a commitment to pushing the boundaries of current technology, 

emphasizing a multidisciplinary approach, continuous innovation, and ethical considerations 

in space exploration. This visionary project represents a significant leap in the application of 

defence technology in extraterrestrial environments, setting a precedent for future space 

missions and technological advancements. 
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Abstract 
The collective analysis of the documents "We design," its summary, and "Raiders on Mars 

The B-21" outlines an ambitious and comprehensive framework for the integration of advanced 

military technologies, strategic space exploration initiatives, and the pioneering concept of deploying 

miniaturized B-21 Raiders on Mars. This framework, spanning a 10-year timeline, embodies a vision 

that combines technological innovation with strategic planning, interdisciplinary collaboration, and 

ethical considerations in both defence and space exploration domains. 

Advanced Military Technologies 
The documents emphasize the development of sophisticated military technologies, including virtual 

training systems, network-centric warfare models, and the incorporation of AI and ML into military 

logistics and strategy. These advancements aim to revolutionize traditional military engagements, 

making them more efficient and technology-driven. The focus is on enhancing global defense 

capabilities through cutting-edge technology. 

Strategic Space Exploration Initiatives 
A significant portion of the vision is dedicated to space exploration. The documents propose AI-

powered satellite networks for enhanced communication and data analysis, advanced propulsion 

technologies for space travel, and comprehensive strategies for space debris management. Emphasis 

is placed on developing both defensive and offensive space capabilities, including quantum 

communications. The importance of establishing ethical and regulatory frameworks for responsible 

space exploration is underscored. 

Hybrid Analogue-Digital Computing Systems 
A novel approach proposed is the development of hybrid analogue-digital computing systems that 

leverage ancient numerical systems like base 60 and base 360. This integration aims to enhance 

computational efficiency and offers potential breakthroughs in data processing capabilities. 

Multidisciplinary Team Dynamics 
The roadmap highlights the importance of forming a diverse and multidisciplinary team, 

encompassing expertise from various fields such as aerospace engineering, AI, ML, and computer 

science. This collaborative approach ensures a holistic development of technologies and aligns with 

the overarching goals of the projects. 

Miniaturization of B-21 Raiders for Mars Deployment 
A pivotal aspect of the vision is the detailed plan to miniaturize B-21 Raiders to 12.6% of their 

original size for deployment on Mars. This entails addressing challenges related to design, 

propulsion, and operational capabilities in the Martian environment. The documents outline a 

phased approach, starting from initial research and conceptualization to advanced prototyping, 

testing, and eventual deployment on Mars. 

10-Year Strategic Roadmap 
The roadmap delineates a systematic progression over a decade, beginning with foundational 

research and conceptualization, moving through development, prototyping, and testing phases, and 

culminating in the full-scale implementation and deployment of the technologies. This approach 

ensures adaptability, continuous evolution, and alignment with ethical standards and global 

collaboration efforts. 



Conclusion 
The integration of these documents presents a visionary and forward-thinking approach, blending 

advanced defence technologies with space exploration initiatives and innovative computing 

concepts. The detailed roadmap for deploying miniaturized B-21 Raiders on Mars showcases a 

commitment to pushing the boundaries of current technology, emphasizing interdisciplinary 

collaboration, continuous innovation, and ethical considerations in space exploration. This integrated 

vision represents a significant leap in the application of defence technology in extraterrestrial 

environments, setting a precedent for future space missions and technological advancements. 

Keywords 
Creating an exhaustive and detailed list of keywords based on the combined insights from 

the documents "We Design," its summary, and "Raiders on Mars 

The B-21" involves encapsulating the broad array of themes and concepts presented. These 

keywords reflect the ambitious vision of integrating advanced military technologies, 

strategic space exploration, computational innovations, and the pioneering initiative of 

deploying miniaturized B-21 Raiders on Mars. 

Advanced Military Technologies, Virtual Training Systems, Network-Centric Warfare, Electronic Warfare Capabilities, AI-Driven Military 

Logistics, Strategic Information Warfare, Precision Military Strategies, Strategic Space Exploration, AI-Powered Satellite Networks, 

Advanced Space Propulsion Technologies, Space Debris Management, Defensive and Offensive Space Capabilities, Quantum 

Communications in Space, Ethical Space Exploitation, Computing and Technology, Hybrid Analogue-Digital Computing Systems, Base 60 

Numerical Integration, Base 360 Computing Efficiency, Computational Breakthroughs in AI/ML, Innovative Data Processing Techniques, 

Multidisciplinary Team and Collaboration, Multidisciplinary Team Building, Aerospace Engineering Expertise, AI and ML Specialists, 

Astrophysics and Robotics Integration, Interdisciplinary Technological Development, Miniaturization and Mars Deployment, 

Miniaturization of B-21 Raiders, Mars Deployment Strategy, Design for Martian Conditions, Propulsion Systems for Mars, Operational 

Capabilities on Mars, Future Technological Opportunities, Quantum Computing Applications, AI Ethics and Governance, Brain-Computer 

Interface Development, AI in Climate Change Solutions, Healthcare Diagnostics Innovations, 10-Year Strategic Roadmap, 

Conceptualization and Research, Design and Prototyping Phases, Advanced Testing and Refinement, Full-Scale Implementation, 

Continuous Innovation and Adaptation, General Themes, Ethical Considerations in Technology, Global Collaboration and Partnerships, 

Risk Management in Space Missions, Sustainable Technological Development, Long-Term Vision for Space Exploration 

These keywords collectively represent the extensive and multifaceted vision detailed in the 

documents, encompassing the realms of defence, space exploration, computing, and the 

innovative goal of miniaturizing and deploying B-21 Raiders on Mars. They highlight the 

emphasis on advanced technology, interdisciplinary approaches, ethical development, and 

the aspiration to extend human technological capabilities into extraterrestrial realms. 

Introduction 
The amalgamation of insights from the documents "We design," its accompanying 

summary, and "Raiders on Mars 

The B-21" presents an ambitious and holistic vision, blending advanced military 

technologies with strategic space exploration initiatives. This vision is 

encapsulated in a comprehensive framework that spans a decade, detailing a 

strategic roadmap for technological advancements, particularly focusing on the 

miniaturization of B-21 Raiders for deployment on Mars. The integration of these 

concepts demonstrates a pioneering approach to technology, emphasizing 

innovation, interdisciplinary collaboration, and ethical considerations. 



Advanced Military Technologies and Space Exploration 

The documents propose a groundbreaking advancement in military technologies, 

focusing on the development of sophisticated virtual training systems, network-

centric warfare models, and the integration of AI and ML in military logistics. 

These advancements are not confined to terrestrial applications; they extend into 

strategic space exploration initiatives. The vision includes deploying AI-powered 

satellite networks, advancing propulsion technologies, and meticulously managing 

space debris. The framework addresses the challenges of both defensive and 

offensive space capabilities, highlighting the necessity for quantum 

communications and ethical frameworks for space exploration. 

Hybrid Analogue-Digital Computing Systems 

A novel proposition in these documents is the development of hybrid analogue-

digital computing systems. By integrating traditional binary logic with ancient 

numerical systems like base 60 and base 360, this approach aims to push the 

boundaries of computational efficiency. This innovative integration is expected to 

lead to significant breakthroughs in data processing, directly impacting AI and ML 

applications in both military and space technologies. 

Multidisciplinary Approach 

The roadmap advocates for a multidisciplinary approach to these ambitious 

projects. It underscores the importance of assembling a diverse team of experts 

from aerospace engineering, AI, ML, computer science, astrophysics, and robotics, 

ensuring a comprehensive and cohesive development of technologies. This 

collaborative approach is crucial for the successful integration of advanced 

technologies into practical applications. 

Miniaturization of B-21 Raiders for Mars Deployment 

Central to this vision is the detailed plan for the miniaturization of B-21 Raiders to 

12.6% of their original size for deployment on Mars. This aspect of the roadmap 

addresses numerous challenges, including design modifications suitable for 

Martian conditions, development of appropriate propulsion systems, and ensuring 

operational capabilities in the extraterrestrial environment. The document 

outlines a phased approach, starting from initial research and conceptualization to 

prototyping, testing, and final deployment. 

10-Year Strategic Roadmap 

The 10-year strategic roadmap delineates a systematic progression, beginning 

with foundational research, moving through design and prototyping, and 

culminating in the full-scale implementation and deployment on Mars. This 



progression is marked by continuous innovation, adaptability, and a commitment 

to ethical standards and global collaboration. 

Conclusion 

The integration of ideas from these documents presents a forward-thinking and 

comprehensive perspective on the future of technology. This vision not only aims 

to revolutionize defence and space exploration but also emphasizes the 

importance of ethical development, interdisciplinary collaboration, and 

sustainable approaches. The plan to deploy miniaturized B-21 Raiders on Mars 

epitomizes the ambition to extend the reach of human technology into new 

realms, setting a precedent for future explorations and advancements. 

  



The thinking 
To address your question regarding NASA's heaviest payload capacity into space and its volume, the 

most capable vehicle in NASA's history for lifting heavy payloads into space has been the Saturn V 

rocket, used during the Apollo and Skylab programs. The Saturn V holds the record for the heaviest 

payload launched into space. 

Heaviest Payload 
The Saturn V could carry a payload of about 140 metric tons (310,000 lbs) to Low Earth Orbit (LEO). 

This remarkable capacity was essential for carrying the Apollo spacecraft and lunar module, along 

with the necessary fuel and supplies for lunar missions. 

Volume Capacity 
The Saturn V's third stage, which housed the payload, had a diameter of 6.6 meters (21.7 feet) and a 

length of about 18.3 meters (60 feet). This provided a substantial volume for the spacecraft and any 

additional equipment required for the missions. 

As for current and future heavy-lift capabilities, NASA's Space Launch System (SLS) is designed to 

surpass the Saturn V. The SLS, still in development as of my last update in April 2023, is expected to 

have a payload capacity of up to 130 metric tons (286,000 lbs) to LEO, making it comparable to the 

Saturn V in terms of payload capacity. The SLS will play a crucial role in NASA's Artemis program for 

lunar exploration and potentially in missions to Mars. 

For a program like "Raiders on Mars," involving the B-21 Raider in space exploration, the payload and 

volume capacities of vehicles like the Saturn V or SLS would be essential considerations for planning 

such ambitious missions. The development of heavy-lift launch vehicles is key to carrying larger 

spacecraft and more equipment, necessary for extended missions to Mars or other deep-space 

destinations. 

detailed specifications of the B-21 Raider, a next-generation stealth bomber developed for 

the United States Air Force, were not publicly available due to its classified nature. However, 

for the sake of this exercise, let's use some estimated dimensions based on available 

information and comparisons to its predecessor, the B-2 Spirit. 

Estimated Dimensions of the B-21 Raider 

(assuming similar dimensions to the B-2 Spirit) 

Wingspan 

Approximately 52.4 meters (172 feet). 

Length 

Approximately 21 meters (69 feet). 

Payload Capacity of Saturn V's Third Stage 

Diameter 

Approximately 6.6 meters (21.7 feet). 



Length 

Approximately 18.3 meters (60 feet). 

Required Scaling for the B-21 Raider 

The wingspan of the B-21 (estimated at 52.4 meters) is the critical dimension as it far 

exceeds the diameter of the rocket's payload fairing. 

To fit one B-21 Raider within the payload fairing, the scale would need to be significantly 

reduced. 

Calculating Scale for Four B-21 Raiders 

If one scaled-down B-21 must fit within a diameter of 6.6 meters, the wingspan of the 

miniaturized version must be less than 6.6 meters. 

The scaling factor for the wingspan can be calculated as 

6.6 meters52.4 meters≈0.12652.4 meters6.6 meters≈0.126 (or 12.6% of the original size). 

To fit four of these within the payload length of 18.3 meters, each miniaturized B-21 would 

need to be less than 18.3 meters4=4.575 meters418.3 meters=4.575 meters long. 

Considering the original length of the B-21 is 21 meters, the scaling factor for the length is 

4.575 meters21 meters≈0.21821 meters4.575 meters≈0.218 (or 21.8% of the original 

size). 

Hence, each B-21 Raider would need to be scaled down to approximately 12.6% of its 

original wingspan and 21.8% of its original length to fit four of them into the payload volume 

of a Saturn V or SLS-like rocket. This level of miniaturization is highly speculative and would 

represent a significant technical challenge, especially for a sophisticated and large aircraft 

like the B-21 Raider. 

To estimate how much fuel each miniaturized B-21 Raider could carry at 12.6% of 

its original size, we need to consider how the fuel capacity scales with the size of 

the aircraft. Fuel capacity in aircraft is largely dependent on the volume of the 

fuel tanks, which, in turn, is related to the overall size of the aircraft. 

Volume scales with the cube of the linear dimensions. So, if each dimension of the 

B-21 Raider is reduced to 12.6% of its original size, the volume, and hence the fuel 

capacity, would be scaled down by (0.126)3(0.126)3. 

However, the exact original fuel capacity of the B-21 Raider is not publicly known 

due to the classified nature of the aircraft. Let's assume an estimated original fuel 

capacity and calculate the scaled-down capacity. 

Assumed Original Fuel Capacity 

For this calculation, let's assume an arbitrary original fuel capacity, say 'F' litres. 



Scaled-Down Fuel Capacity 

The scaled-down fuel capacity would be F×(0.126)3. 

If F is in litres, then the scaled-down capacity will also be in litres. 

Calculation 

F×(0.126)3 = F×0.002 (approximately). 

So, at 12.6% of its original size, each miniaturized B-21 Raider would have 

approximately 0.2% (or 1/500th) of its original fuel capacity. This is a very 

significant reduction, indicating that the operational range and capabilities of the 

aircraft would be drastically limited in this miniaturized form. It's important to 

note that this is a theoretical exercise, and the actual design and engineering 

challenges of such miniaturization would be extremely complex. 

Ordinary jet fuel, as used in aircraft on Earth, would not work effectively in space due to several 

fundamental differences in the environment and the principles of propulsion. 

Lack of Oxygen 

Jet engines work by combusting fuel with oxygen from the atmosphere. In space, there is no 

atmospheric oxygen to support this kind of combustion. Rockets operating in space use their own 

oxidizer, typically in liquid form, which is combined with fuel to enable combustion in the vacuum of 

space. 

Different Propulsion Requirements 

Jet engines are designed to provide thrust by expelling exhaust gases backwards, which works 

effectively within Earth's atmosphere. However, in the vacuum of space, propulsion relies on the 

principles of rocketry – expelling mass at high speed in one direction to provide thrust in the 

opposite direction (as per Newton's third law of motion). This requires a different kind of fuel and 

engine design. 

Temperature and Pressure Conditions 

The conditions in space are vastly different from those on Earth, with extreme temperatures and a 

lack of atmospheric pressure. Ordinary jet fuel and the materials used in jet engines are not designed 

for these conditions. 

Storage and Stability 

In space, the storage and stability of fuel present unique challenges. The fuel must remain stable and 

usable for extended periods in the harsh conditions of space. 



In summary, for space travel, specialized rocket fuels are used. These are typically either liquid 

hydrogen with liquid oxygen, hypergolic propellants, solid propellants, or other types of fuel that 

provide the necessary energy and can be combusted with an oxidizer carried along with the 

spacecraft. The engineering and chemical requirements for space propulsion are significantly 

different from those for atmospheric jet engines. 

The most advanced rocket fuel used by NASA, particularly for its high-profile missions, 

includes liquid hydrogen (LH2) as fuel and liquid oxygen (LOX) as the oxidizer. This 

combination is known for its high efficiency and is used in the Space Launch System (SLS), 

which is part of NASA's Artemis program. 

Liquid Hydrogen (LH2) - Fuel 

Chemical Formula 

H2 

Description 

Liquid hydrogen is hydrogen in its liquid state. It has to be stored at extremely low 

temperatures (-252.87°C or -423.17°F). 

Characteristics 

 

High Specific Impulse 

Liquid hydrogen offers a high specific impulse (a measure of efficiency), making it an 

effective rocket fuel. 

Low Density 

It has a low density, which can be a disadvantage as it requires large tanks to store a 

sufficient quantity for large rockets. 

Cryogenic 

As a cryogenic liquid, it requires special insulation and handling techniques. 

Liquid Oxygen (LOX) - Oxidizer 

Chemical Formula 

O2 

Description 



Liquid oxygen is oxygen in its liquid state, stored at very low temperatures (-182.96°C or -

297.33°F). 

Characteristics 

 

Supports Combustion 

LOX is used as the oxidizer, reacting with the hydrogen to produce thrust. 

Cryogenic 

Similar to liquid hydrogen, it requires careful handling and storage. 

Chemical Reaction 
The chemical reaction when liquid hydrogen (fuel) combines with liquid oxygen (oxidizer) is 

as follows. 

H2+O2→2H2O+Energy 

This reaction produces water (H2O) as a byproduct and releases a significant amount of 

energy, which is used to propel the rocket. 

Why This Combination? 

High Efficiency 

The LH2/LOX combination is one of the most efficient in terms of the amount of thrust 

produced per unit of fuel. 

Clean Byproduct 

The only byproduct of this reaction is water, which is an environmentally clean exhaust. 

Applications 
Used in the Space Shuttle's main engines (the Space Shuttle used a different fuel for its solid 

rocket boosters). 

Currently used in the core stage of NASA's Space Launch System (SLS). 

Planned for use in various stages of upcoming deep space missions, including those aimed at 

lunar exploration and potentially Mars missions. 

In summary, the LH2/LOX combination represents the pinnacle of chemical rocket 

propellant technology, balancing efficiency, power, and environmental considerations. Its 

use in missions like the Artemis program underscores its significance in modern and future 

space exploration. 



Using liquid hydrogen (LH2) and liquid oxygen (LOX) as rocket fuel in a miniaturized 12.6% scale B-21 

Raider poses significant challenges and is generally impractical for several reasons 

 

Engine Design and Technology 

The B-21 Raider, like most aircraft, is designed to use aviation fuel, which is much different in 

composition and handling than rocket propellants like LH2 and LOX. Adapting the B-21's engines to 

use LH2/LOX would require a complete redesign of the propulsion system, effectively turning it into a 

rocket rather than a jet. This is a fundamental change in technology. 

Cryogenic Storage Requirements 

LH2 and LOX are cryogenic, meaning they need to be stored at extremely low temperatures. 

Implementing cryogenic fuel storage on a miniaturized aircraft presents significant technical 

challenges, especially given the small size and the associated thermal management issues. 

Fuel Volume and Capacity 

At a scale of 12.6%, the available volume for fuel storage in the aircraft would be greatly reduced 

(approximately 0.2% of the original capacity, as volume scales with the cube of the linear 

dimensions). This would severely limit the amount of LH2 and LOX that could be carried, thus 

drastically reducing the range and endurance of the aircraft. 

Operational Environment 

LH2/LOX is used primarily for rockets because it is efficient in the vacuum of space, where external 

oxygen is not available for combustion. An aircraft like the B-21 Raider, even in a miniaturized form, is 

designed to operate within the Earth's atmosphere, where air-breathing engines are more practical 

and efficient. 

Safety and Complexity 

Handling and operation of cryogenic fuels like LH2 and LOX are complex and pose safety risks. These 

risks are amplified in a scaled-down model due to the increased complexity of maintaining cryogenic 

conditions and the potential for rapid fuel loss. 

Specific Impulse and Thrust Requirements 

The specific impulse (a measure of propulsion efficiency) and thrust requirements for a high-speed, 

high-altitude bomber like the B-21 Raider are different from those of a rocket. LH2/LOX is optimized 

for the high thrust needed for space launch, not for the sustained operation of an aircraft. 

In conclusion, while LH2 and LOX offer high efficiency for rocket propulsion, their application in a 

scaled-down B-21 Raider is not feasible with current technology. The propulsion needs of an aircraft 

in Earth's atmosphere are fundamentally different from those of a rocket in space, requiring different 

fuel types and engine designs. 

For a simplified and more practical approach to rocket propulsion, especially in scenarios 

like a miniaturized aircraft or small-scale rocket, hybrid rocket engines using solid fuel and a 

liquid or gaseous oxidizer can be considered. These engines are relatively easier to work 

with due to their simplicity, safety, and controllability. 

Hybrid Rocket Engine 

1. Fuel 



Solid Fuel 

Commonly used solid fuels include hydroxyl-terminated polybutadiene (HTPB), a rubber-like 

compound, or other polymers. These fuels are stable at room temperature, easy to handle, 

and safe to store. 

2. Oxidizer 

Liquid or Gaseous Oxidizer 

Nitrous oxide (N2O) is a popular choice due to its storage and handling ease. It remains in 

liquid form under moderate pressure and room temperature, simplifying tank design. 

3. Engine Description 

Combustion Chamber 

The solid fuel is packed into the combustion chamber where it stays inert until the oxidizer 

is introduced. 

Oxidizer Feed System 

A separate tank stores the liquid or gaseous oxidizer, which is then fed into the combustion 

chamber upon ignition. 

Control and Safety 

The thrust of a hybrid rocket can be controlled or stopped by regulating the flow of the 

oxidizer. This controllability and the inert nature of the solid fuel make hybrid rockets safer 

and simpler compared to liquid or solid rockets. 

Advantages 

Simplicity and Safety 

The separation of fuel and oxidizer until ignition makes hybrid rockets safer and simpler to 

handle than traditional liquid or solid rockets. 

Thrust Control 

The ability to control oxidizer flow allows for throttle control and shutdown capabilities, 

providing flexibility during flight. 

Environmentally Friendly 

Many hybrid rockets use environmentally benign fuels and oxidizers. 

Limitations 

Lower Performance 

Hybrid rockets typically have lower specific impulse values compared to liquid rockets. 

Complex Flow Dynamics 

The interaction between the solid fuel and the oxidizer can create complex flow and 

combustion dynamics within the combustion chamber. 



Application in Miniaturized Systems 
In the context of a miniaturized system like a 12.6% scale model of a B-21 Raider, a hybrid 

rocket engine could offer a feasible solution for propulsion. The engine's relative simplicity 

and safety would make it easier to incorporate into a small-scale design, and the ability to 

control the thrust could be beneficial for precision manoeuvres. 

However, it is important to note that the application of rocket propulsion to an aircraft 

model, especially one that is miniaturized, poses significant engineering challenges. The 

design would need to be carefully crafted to accommodate the hybrid engine's specific 

requirements, including fuel and oxidizer storage, combustion chamber design, and overall 

integration with the aircraft's systems and aerodynamics. 

Based on the information from the document "We Design" and its summary, along with the 

discussions on advanced technologies, space exploration, and the integration of innovative 

fuel systems, a detailed 10-year strategic staircase can be outlined. This staircase represents 

a step-by-step approach to achieving the ambitious goals set forth in these documents. 

Year 1-2 

Foundation and Conceptualization 

Research & Development 

Initiate comprehensive research into advanced warfare technologies, space exploration 

capabilities, and hybrid rocket engines. 

Team Building 

Assemble a multidisciplinary team of experts in aerospace, AI, ML, and rocket propulsion. 

Feasibility Studies 

Conduct studies on the integration of miniaturized aircraft into space missions and the 

feasibility of using hybrid rocket engines. 

Initial Design and Prototyping 

Start the design process for miniaturized aircraft and hybrid rocket engines. 

Year 3-4 

Early Development and Testing 

Prototype Development 

Develop prototypes for miniaturized aircraft and hybrid rocket propulsion systems. 



Simulation and Testing 

Conduct simulations and initial testing of prototypes to assess viability and performance. 

Integration Studies 

Study the integration of advanced military technologies with space exploration objectives. 

Year 5-6 

Refinement and Advanced Prototyping 

Enhanced Prototyping 

Refine prototypes based on initial testing results, focusing on efficiency and safety. 

Advanced Testing 

Conduct more rigorous testing, including environment simulation and stress tests. 

Interdisciplinary Collaboration 

Enhance collaboration between different disciplines to refine technology integration. 

Year 7-8 

Pre-Operational Development 

Operational Prototyping 

Develop near-operational models of the miniaturized aircraft and propulsion systems. 

System Integration 

Begin integrating developed technologies into potential mission scenarios and operational 

frameworks. 

Safety and Compliance 

Ensure all technologies meet safety standards and regulatory compliance, particularly for 

space missions. 

Year 9-10 

Implementation and Scaling 

Full-Scale Implementation 



Implement fully developed technologies in operational scenarios. 

Scaling and Optimization 

Scale the technologies for broader application and optimize for various operational needs. 

Continuous Improvement and Adaptation 

Implement a continuous improvement process to adapt to new discoveries and 

technological advancements. 

Cross-Phase Objectives 

Continuous Innovation 
Throughout all phases, focus on continuous innovation and integration of emerging 

technologies. 

Ethical and Sustainable Development 
Ensure all developments adhere to ethical guidelines and sustainability principles. 

Global Collaboration 
Foster global collaboration for knowledge exchange and resource optimization. 

Conclusion 
This strategic staircase provides a structured yet flexible framework for the development 

and implementation of advanced technologies over a 10-year period. It emphasizes the 

importance of a phased approach, starting with foundational research and 

conceptualization, moving through development and testing, and culminating in full-scale 

implementation and optimization. This approach ensures the continuous evolution of 

technology, adherence to safety and ethical standards, and the ability to adapt to changing 

technological landscapes. 

Creating a 10-year roadmap for the ambitious concept of deploying miniaturized B-21 

Raiders (scaled to 12.6%) on Mars involves several complex and interdisciplinary stages. This 

roadmap outlines the key milestones and objectives to achieve this goal. 

Year 1-2 

Conceptualization and Initial Research 

Idea Validation 

Conduct thorough research to validate the feasibility of miniaturizing B-21 Raiders to 12.6% 

for Mars deployment. 

Design Concepts 



Begin developing initial design concepts for the miniaturized aircraft, focusing on 

adaptability to Martian conditions. 

Propulsion System Selection 

Evaluate and select appropriate propulsion systems for the Martian environment. 

Team Formation 

Assemble a multidisciplinary team comprising aerospace engineers, material scientists, 

propulsion experts, and planetary scientists. 

Year 3-4 

Design and Early Prototyping 

Detailed Design 

Develop detailed designs of the miniaturized B-21, focusing on aerodynamics, propulsion, 

and Mars-specific modifications. 

Prototype Development 

Construct early prototypes for testing, including scale models of the aircraft. 

Simulation Testing 

Use simulations to test flight dynamics in Martian-like conditions. 

Year 5-6 

Advanced Prototyping and Testing 

Enhanced Prototyping 

Refine prototypes based on initial testing feedback. 

Environmental Testing 

Conduct rigorous testing in Mars-like environmental conditions, including temperature, 

pressure, and atmospheric composition. 

Propulsion and Energy Systems 

Develop and test propulsion systems suitable for Martian deployment, including fuel 

storage and management. 



Year 7-8 

Integration and Pre-Deployment Testing 

System Integration 

Integrate all systems of the aircraft, including communication, navigation, and scientific 

instruments. 

Full-Scale Testing 

Conduct full-scale testing of the miniaturized B-21 in controlled environments mimicking 

Mars. 

Launch Preparation 

Prepare for a test launch, including final checks and integration with launch vehicles. 

Year 9 

Launch and Mars Transit 

Launch 

Launch the miniaturized B-21 prototypes towards Mars, using appropriate launch vehicles 

and trajectories. 

Mars Transit 

Monitor and adjust the spacecraft's trajectory and systems during the Mars transit phase. 

Year 10 

Mars Deployment and Operations 

Mars Orbit Insertion 

Successfully insert the spacecraft into Martian orbit. 

Deployment 

Deploy the miniaturized B-21 Raiders from orbit onto the Martian surface or atmosphere. 

Operational Testing 

Conduct operational testing on Mars, including flight, data collection, and communication 

back to Earth. 

Data Analysis and Reporting 



Analyse collected data and report findings, focusing on both the scientific outcomes and the 

performance of the miniaturized aircraft. 

Continuous Objectives Throughout the Roadmap 

Innovation and Adaptation 
Continuously innovate and adapt designs and strategies based on the latest research and 

technological advancements. 

Collaboration 
Foster collaboration with space agencies, academic institutions, and industry partners. 

Risk Management 
Implement rigorous risk management and problem-solving strategies throughout the 

project. 

This roadmap presents a comprehensive approach to achieving the deployment of 

miniaturized B-21 Raiders on Mars. It emphasizes the importance of a phased and 

systematic progression from conceptualization through to deployment and operation, 

ensuring careful consideration of the unique challenges presented by the Martian 

environment and the miniaturization of advanced aircraft technology. 

 


