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Abstract 

Superconductors Molecular Effect Model (MEM) was 

published in a series of contributions for High Temperature 

Superconductors (HTSC) Type I and II. A cautious pre-

hypothesis is presented for future applications with these 

HTSC for optimizing the exploitation of cosmic space 

temperature fluctuations, not exclusively related to MEM. 

This pre-hypothesis project for possible upcoming missions 

applications, both in human-crew or robotic spacecrafts is 

explained and technically justified. Advantages and 

inconvenients are discussed. A review of 3D Interior and 

Graphical Optimization with HTSC MEM model, namely 

Hg-Cuprates, is included with main Critical Temperature 

numerical algorithms/formulas previously developed. This 

updated refinement for Hg-Cuprates MEM shows error in 

TC prediction ≈ 4 K, and is the forward improvement whose 

errors have to be continued decreasing in next MEM 

development stages. 

Keywords: Superconductors Molecular Effect Model (MEM), High Temperature Superconductors (HTSC), Spacecraft, 

Interplanetary Mission, Critical Temperature (TC), Power Engineering, Interplanetary Spatial Voyages, Robotic Spacecrafts 

(RS) 

1. Introduction and Objectives 

Mathematical modelling of planetary stratospheric and outer space temperatures is diverse and extensive in contemporary 

aerospace research [62, 1-11]. As an introduction it is shown some examples of the simple equations, other models could be 

simple or more complicated [2-11]. Here it is shown some models as an illustrative initiation.  

One model for the stratospheric temperature TS at earth planet, based on the Stefan-Boltzmann law to find the temperature 

based on energy emitted and energy integrated by sun irradiance reads, 
 

 
 

 (1) 

 

Other very simple model that shows the approximated average temperature at earth planet, [62], reads, 
 

  
 

 (2) 
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Just to remark that these models are illustrative. More complicated models, taking account outer space temperature, are usually 

made for planetary atmospheres of solar system, not for outer interplanetary space within solar system. The distance from the 

sun and solar corona constitutes in general an important parameter in those models. 

For example, from [63], the temperature of air within the spacecraft, calculated by a system of partial differential equations, 

based on layers of the spanecraft is, 

 

 
 

 (3) 

 

However, this approximation is very different mainly from orbital temperatures within Solar System and interplanetary ones.  

The fluctuations in orbital space, approximately follows the constraint: Temperature [-200, +200] (Celsius) [2-11]. That is, the 

minimum approximates to 0 K degrees. T solar corona or surroundings, temperatures can reach trillions of degrees  [2-11]. 

The most important difficulties for an interplanetary mission, briefed at Tables 1, are, 

1. The long distances, that imply a high velocity close to light and is function of propulsion and energy. Recent calculations 

for a Mars mission is around 3 years. Its is considered too long time that could create many difficulties, Tables 1-2. 

Reduction to about 1 year may be necessary [1]. The approximate certain technology is capable of possibly reaching about 

10% the light speed, [1-11]. 

2. The biomedical human constraints to endure during long journeys and arrive safely and healthy. Just the same reasons 

from Tables 1-2. 

 

The interplanetary expeditions show a rather high number of technological constraints  [2-6]. The most important, but not the 

less, are: The velocity that should be near to light speed, otherwise the distance cannot be covered in optimal time, and this 

velocity magnitude also could create biomedical problems for the human crew. The biomedical difficulties come from the 

usual special medicine pathology. That is, osteophorosis, neurological disorders, muskuloeskeletal diseases, and others Tables 

1. The speed is function of the engines, the energy sources and technology (that is the article focus for SC and HTSC 

applications), and the biomedical difficulties for the human crew, provided the spacecraft is tripulated, not robotics. These 

unavoidable difficulties to be resolved with success possibilities for the spacecraft trip and future transport spacecrafts 

constitute a great challenge in the future aerospatial investigation. 

The essential starting points, [1-11, 62] are as follows,  

1. It is an objective fact that there are significant temperature fluctuations at interplanetary outer space.  

2. Therefore, this fact implies that there is an energy fluctuation free. 

3. Physics, engineering, and other science branches could get methods to approach this energy. 

4. This is an open research field for multiple usages. The energy might not become cover total demand, but a maybe a high 

portion. 
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Table 1.1: Part I. Some difficulties and challenges for interplanetary voyages/transport [2-6]. Some of them are not applied for robotic 

expeditions 

 

 
 

Table 1.2: Part II. Some difficulties and challenges for interplanetary voyages/transport [2-6]. Some of them are not applied for robotic 

expeditions 
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Actually, aerospace research is focused on next engines generations that could reach both optimal speeds and energy resources. 

All of those are extremely difficult. Superconductors low resistivity may offer a technical solution to save energy and also 

might provide with almost unexpensive energy resources during the voyage. 

This study deals with the presentation of an energy-source variant that might be useful for interplanetary voyages in solar 

system. Given the wide range of temperature fluctuations, that apparent difficulty could be approached for optimizing those 

energy system depending on superconductors technology. 

The first part of the article deals with geophysical and electrophysics arguments that could justify the advantage of using 

superconductors to optimize both energy consumption and savings during interplanetary trip. The second one shows a 

computational example of improved software in 3D Graphical Optimization, in this study with GNU Octave, related to 

Molecular Effect Model for Hg-Cuprates (superconductor Type II). 

A number of pre-hypothesis applications are described in the article, derived from the recent literature, [1-11]. These ones are 

diverse, however at present the fast development of SC and HTSC research, are not limited, Tables 1-3. 

Grosso modo, the study presents a pre-hypothesis about SC and HTSC technology possible applications for interplanetary 

voyages. A computational algorithmic and 3D Imaging–Processing example for Hg-Cuprates is also shown. 

 

2. Pre-hypothesis Justifications 

Table 2 shows the rationale to support the SC and HTSC for spacecrafts missions. The main point is to approach the 

temperatures fluctuations at outer space, and avoid risk in energy [1-11]. 

 
Table 2: Rationale of some possible SC and HTSC applications for interplanetary missions [1-11] 

 

 
 

3. Project Highlights 

The main objectives for SC and HTSC applications on power engineering resources during interplanetary voyages would be its 

use taking advantage of temperature fluctuations. Outer space temperatures could approximate the 0 K degrees as minimum 

and of around 400 C degrees [2-6, 9-10]. The solar cells power energy influx can be used in advantage-conditions by using SC or 

HTSC through these possible ways, 

1. Propulsion engines, parts of propulsion engines, transmission lines, or other parts  

2. Spacecraft electrical power demands and savings 

3. All types of batteries charging process. 

4. Communication devices that require high-voltage and electrical intensity, and fast discharge/charge. 

5. High-demanding energy computational systems that require elevated electrical power. 

6. Given the constant random magnetic fields, cosmic radiation, and similar factors that cause strains in spacecraft systems, 

the faster the electrical power is transmitted, the less probability these random outer space difficulties could occur. 

Relatively recent investigation line for SC and HTSC are briefed on Table 2 from  [11, 60]. These new lines could get 

improvements for applications on interplanetary missions also. 

 
Table 3: From [11, Table at that article extracted from 60 highlights], Some future strategic research lines according [60, Sarrao, J; Nault, R. 

(2006). Basic research needs for superconductivity] criteria. Note: That is an overview and brief resume with data of a prestigious institution 

among others. Applications for interplanetary voyages emerge from these planned advances 
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4. Hg-Cuprates MEM Advances and Results, GNU Octave Example 

This section show a recent stage for mathematical modelling of MEM with GNU Octave to obtain approximated critical 

temperature, TC. The optimized equations are shown, and the 3D imaging processing also, Fig 1. Error increases after 120 K. 

The MEM model was developed in publications series, [3, 11, 59, 61], and at present the errors and intervals applicability is getting 

better, but not matching the model requirements completely. Here the recent equation is shown, with new 3D imaging 

processing variant in GNU Octave. The imaging GNU Octave results describes the Hg-Cuprates MEM model with acceptable 

vision, Fig 1. The present-stage equation, after Algorithm Chebyshev Optimization for Hg-Cuprates MEM model, [11], reads, 

 

 (4) 

 

 
 

Fig 1: [Casesnoves Bioengineering Laboratory, Algorithm-Graph 211a]. Present MEM model 3D imaging-processing for Hg-Cuprates 

HTCS. It is observed that Matlab has more 3D Imaging Processing varied tools, although the primary imaging quality is almost equal 
 

5. Future Interplanetary Voyage Applications  

From previous sections can be guessed the importance of aerospace research for interplanetary missions, given the constant 

degradation of earth planet. Therefore, Tables 1-3 conditions are applicable to develop capabilities for future in terms of 

survival prediction/prevention. 

 
Table 4: From [9, 10], brief of pre-hypothesis applications 

 

 
 

6. Discussion and Conclusions 

Primarily, according to scientific ethics standards, it is obliged to remark that this study constitutes a pre-hypothesis, based on 

series of SC and HTSC modelling publications for MEM. This is the first article-stage part in the field. Given this 

specification, the objectives of the research are a number of forthcoming concepts/ideas. 

Therefore, the number of objectives of the study were diverse, divided in Part I and Part II. For Part I, firstly to explain and 

show the pre-hypothesis, based on literature review and previous Author’s publications. Secondly to justify the rationale of the 

ideas and the practical engineering applications for interplanetary future voyages. Complementary, a series of applications for 

power engineering were presented. 

Par II constitutes a Hg-Cuprates MEM model group of refinements, both in optimized numerical and 3D imaging-processing 

graphs. The TC equation after refinements is presented.  

The pre-hypothesis was justified according to actual hurdles for interplanetary missions, mainly for human voyagers and also 

robotics expeditions. It is a pre-informative presentations of future-possible ideas based on literature and Authors’ SC and 

HTCH MEM model. Therefore, from this point of view, the study constitutes a rationalized introduction. 
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In summary, a cautious pre-hypothesis for future interplanetary missions was shown with further developments and example of 

Hg-Cuprates MEM model with 3D Optimization Imaging Processing. 

 

7. Scientific Ethics Standards  

Important remarks: (1) IMPORTANT: SOFTWARE, TEXT, IMAGES, WHOLE ARTICLE IS MADE BY AUTHOR, AND 

NO AI PROGRAMS, SYSTEMS, OR SOFTWARE FOR MAKING THE PAPER WAS USED, ACCORDING TO 

STANDARD EUROPEAN UNION AND SCIENTIFIC COMMUNITY ETHICS. IF AI IS USED AT ANY OF THE 

PUBLICATIONS, IT IS PRECISELY SAID WHAT WAS USED, HOW AND THE ARTICLE PLARTS. (2) Images and 

table-data reminders from previous contributions are intended for explicit improved understanding. Author’s references from 

previous publications are set for readers getting all complementary information. This study contains improved programming, 

[Casesnoves, May 7th, 2024], and engineered software that was developed for numerical Hg-Cuprates imaging-processing 

database, Second Part. Formulas applied/included are from previous publications. Graphical Optimization Methods were 

created by Dr Francisco Casesnoves in 3rd November 2016, and Interior Optimization Methods in 2019. This article has 

previous papers information, whose inclusion is essential to make the contribution understandable. This study was carried out, 

and their contents are done according to the International Scientific Community and European Union Technology and Science 

Ethics. References: ‘European Textbook on Ethics in Research’. European Commission, Directorate-General for Research. 

Unit L3. Governance and Ethics. European Research Area. Science and Society. EUR 24452 EN. And based on ‘The European 

Code of Conduct for Research Integrity’. Revised Edition. ALLEA. 2017, and  [58]. This research was completely done by the 

author, the computational-software, calculations, images, mathematical propositions and statements, reference citations, and 

text is original for the author. When a mathematical statement, algorithm, proposition or theorem is presented, demonstration is 

always included. When a formula is presented, all parameters are detailed or referred. If any results inconsistency is found after 

publication, it is clarified in subsequent contributions. When a citation such as [Casesnoves, ‘year’] is set, it is exclusively to 

clarify intellectual property at current times, without intention to brag. The article is exclusively scientific, without any 

commercial, institutional, academic, any religious, religious-similar, non-scientific theories, personal opinions, political ideas, 

or economical influences. When anything is taken from a source, it is adequately recognized, or put anu mber in a remark. 

Ideas and some text expressions/sentences from previous publications were emphasized due to a clarification aim. Number of 

references is large to provide literature in open access for public health care institutions. 
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