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RTG Reality — Securing & Simulating Nuclear Technology

A secure web-based architecture and physics-based simulation for public science advocacy.

¥ 1st prize among Yemeni universities and international recognition at the Asian level in the 2026 “Myth Smashers: Nuclear
Science App Challenge”, organized by ANENT and INSTA under the auspices of the IAEA.

& Concept Description

An award-winning, interactive web-based simulation that
translates the complex thermodynamics and radioisotopic
decay of Radioisotope Thermoelectric Generators (RTGs)
into a high-fidelity digital framework, merging a stringent
physics model with a cutting-edge secure-by-design
frontend architecture.

4_'—_,_ How It Works
An interactive virtual lab lets users manipulate real-time
variables (mission time, fuel mass, temperature
difference, efficiency); a dynamic Mars scenario
challenges users to override a failed solar array with the
RTG; a math engine models Plutonium-238 decay
P(t)=P,e™(—At) and the Seebeck effect; and a Bloom's-
Taxonomy feedback loop verifies comprehension.

@ Expected Impact & Benefit

/\ Problem Solved

Radiophobia and misconceptions, conceptual confusion
between explosive supercritical fission and passive
radioisotopic decay, and educational cyber vulnerabilities
where attackers spread digital misinformation or launch
denial-of-service attacks.

@ Technical Feasibility

Built with Next.js and React, globally deployed on the
Vercel CDN and using Static Site Generation (SSG) to
eliminate SQLi, XSS, and RCE vectors. Simulations are
isolated in the client browser via React state hooks with
strict input sanitization and secure real-time
Arabic/English localization.

A zero-cost, high-availability STEM and nuclear-engineering training tool for regions without physical facilities such as
Yemen,; it shifts public discourse from emotional anxiety to fact-based advocacy grounded in historical mission data (e.g.
Transit 5BN-3, Nimbus B-1, Apollo 13), setting a pedagogical benchmark for secure, browser-based serious gaming.
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