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[bookmark: _GoBack]Industrial down-hole measurements for oil, gas, and mineral exploration still rely on radioactive sources that emit radiation continuously. These sources carry a risk of exposing oil-field workers to radiation, create long-term safety and security concerns, add heavy regulatory and disposal burdens, and pose serious environmental contamination threats if tools are lost underground. We propose replacing these sealed radioactive materials with a compact, switchable electron accelerator that produces X-rays and neutrons only when it is turned on. This accelerator, known as a klynac, integrates radio-frequency power generation and particle acceleration into a single compact device that fits standard down-hole environments and can match the performance of today’s industrial tools while eliminating continuous radiation and long-lived radioactive waste. The result is a practical, safer radiation source for real-world energy production and critical mineral exploration, strengthening U.S. radiation safety, energy security, and supply-chain resilience.
