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SPACE x NUCLE.



BACKGROUND

THE NEW RACE TO SPACE

A. Glaser, The Final Frontier, Annual Meeting of the International Panel on Fissile Materials, Princeton, NJ, May 2026 3



https://leolabs.space

DO WE NEED NUCLEAR POWER IN SPACE

NUCLEAR RESTRAINT IN OUTER SPACE

“The use of nuclear power sources in outer space shall be restricted to those space missions
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http://nasa.gov
https://www.esa.int
https://www.unoosa.org/pdf/gares/ARES_47_68E.pdf

NUCLEAR POWER ON THE MOON

AND ON OTHER CELESTIAL BODIES

SO FAR, NO EXPERIENCE WITH NUCLEAR (FISSION) REACTORS

Some experience with radioisotope thermoelectric generators (RTG)
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KEEPING EARTH IN FOCUS

PERCEIVED URGENCY COULD COMPROMISE BEST PRACTICES & POLICIES ... ON EARTH'

Many spacefaring nations might eventually develop and deploy nuclear systems in space
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http://nasa.gov

KEEPING CIVILIAN & MILITARY APPLICATIONS SEPARATE

DEMONSTRATED ON EARTH — EVEN MORE IMPORTANT IN SPACE

SEPARATING CIVILIAN AND MILITARY NUCLEAR POWER ON EARTH

The United States has pioneered the concept, adopted both domestically and internationally
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http://iaea.org
http://nasa.gov

ENSURING THE FUTURE OF THE OUTER SPACE TREATY

WITH MORE TRANSPARENCY AND NON-INTRUSIVE VERIFICATION

NUCLEAR PAYLOADS AND THE NEED FOR MORE TRANSPARENCY

Space launches that include nuclear payloads (for power generation or propulsion) could
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https://www.esa.int/
http://thinkorbital.com




NUCLEAR FUSION

OF DEUTERIUM AND TRITIUM

7.5% of natural lithium
(typically requires enriched lithium)

gLi/ “

4
>He

(14.1 MeV)

(Tritium has to be recovered from blanket for injection into plasma)

DT fusion reaction in plasma Tritium breeding in blanket
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International Thermonuclear Experimental Reactor (ITER), under construction near Cadarache, France — currently 3—5 times over budget
Source: iter.org
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http://iter.org

NUCLEAR FUSION IN 2026

_INDUSTRY-ASSOCIATION ...

| NOUSTREASOOMION o - e e T For many decades, largely a government-led effort, but fusion R&D is
B i g e g i e L increasingly conducted by startups and/or involves public-private partnerships
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FISSILE MATERIAL PRODUCTION POTENTIAL

OF NUCLEAR FUSION REACTORS

FUSION REACTORS AS NEUTRON-RICH ENVIRONMENTS

Standard operation of a fusion reactor does not involve nuclear materials, which offers significant
nonproliferation benefits compared to nuclear fission reactors; the presence of intense neutron fluxes
provides an environment, however, that could be used for covert production of fissile materials
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http://iter.org
https://iopscience.iop.org/article/10.1088/0029-5515/52/4/043004

ADDRESSING DUAL-USE ASPECTS OF FUSION

A PROACTIVE APPROACH

FUSION TECHNOLOGY

Consider (and prioritize) system configurations and materials that make military use difficult,

especially with regard to fissile material production (and tritium diversion)
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https://www.nasa.gov/image-detail/art002e009288/

