EXOTIC ELECTRICITY:
The Ultimate

Frontiers of Power

Unpacking the "Why' and 'When' of
RTGs and Space-Based Solar Power
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Earth is Bound.

Space is Continuous.
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Terrestrial renewables are
constrained by the day/night
cycle, atmospheric interference,
and weather patterns.

Mastering energy in the
vacuum of space is the 4

necessary next step for
extreme human endeavors.




Radioisotope Thermoelectric
Generators (RTGs)

Space-Based Solar Power

(SBSP)
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ADecades of Power in the Dark

THE MICRO




ELECTRICAL

THE CORE ENGINE

Plutonium-238 generates intense
thermal energy through passive
radioactive decay.

THE CONVERSION
(SEEBECK EFFECT)

Arrays of solid-state thermocouples
convert this thermal gradient directly
into electrical energy.

THE ULTIMATE
ADVANTAGE

Zero combustion. Zero moving parts.
Unmatched reliability for decades in
freezing, pitch-black environments (deep
space, polar regions, deep ocean).
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PAST & PRESENT

The essential backbone powering
critical legacy missions, including

. Voyager, Cassini, and the Curiosity rover.
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THE CONSTRAINT
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v s ol it from just a few watts to a few hundred

Theep Ccean Fdwrs Qurler Gealar Sy watts.
. THE FUTURE

Active research into Advanced Stirling
Radioisotope Generators (ASRGs) 1o
dramatically increase conversion
efficiency without sacrificing reliability.




THE MACRO:
The Orbital
Powerhouse
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1. Orbital Capture 2, Energy Conversion 3. Atmospheric Beaming 4. Ground Rectennas
Massive solar arrays harvest Solar energy is converted Beams transmit power Large receiving antenna
uninterrupted, into focused microwaves or through the atmosphere arrays on Earth capture the
weather-independent sunlight high-intensity lasers. with minimal energy 1055, beams and feed continuous
in Low Earth Orbit or baseload power into the grid.

Geostationary Orbit.

Key Advantage Panel: Global Reach

The ability to beam power to wide geographic areas or
highly concentrated receivers on demand.




| MIO-CENTURY
VISION

Commercially viable, Gigawatt-lewvs

oripital stations supphying continuous
clean energy o the glabal grid. ]
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2025 LAUNCH ||

Japans planned space-based solar power
| satellite launch—a critical milestone for orbital

wireless beaming.
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| RECENT DEMOS

Succasshl 1k'W power beaming

demonstrations from airbome
platforms and space-like setups. J




THE HURDLES OF INFINITE ENERGY.

Scaling exotic power requires overcoming the hardest aerospace bottlenecks in human history.

1. ENGINEERING
& PHYSICS

3. POLITICS &
REGULATION
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RTG PHYSICS

Breaking the low-yleld barrier. Transitioning from Seebeck
thermocouples to advanced mechanical systems (ASRGs) without
introducing catastrophic points of mechanical failure in deep space.

Challenge: Low power yield (Watts to a few hundred Watts).
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SBSP ENGINEERING

Transmission precision across thousands of miles. Mitigating
atmaspheric interference for lasers, and developing the autonomous
orbital robotics required to aszsemble gigawatt-scale arrays in space.

Challenge: Laser interference and orbital robotics for gigawatt-scale
assembily.
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THE LAUNCH BOTTLENECK

Building massive orbital SBSP arrays
demands unprecedented upfront capital
and heavy-lift capacity.

MATERIAL SCARCITY

Both systems rely on exaotic, highly
restricted materials—synthesizing
Plutonium-238 for RTGs, and
manufacturing advanced, ultra-light
aerospace photovoltaics for SBSP,

THE TURNING POINT

The economic viability of the Macro system
relies entirely on the success of reusable

heavy-lift rockets driving down launch costs.

Cost to Orbit




AIRSPACE & SPECTRUM (SBSP)

REGULATORY APPROVAL REQUIRED
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BTNy Mequings unprecedented _
Wmmlmm |
airspacs and weather systems.,

Coordination across intematicnal ‘?‘

bpundaries (s & critical hundis,

NUCLEAR PROLIFERATION (RTGs)
GEOPOLITICAL SENSITIVITY

The extreme geapolitical sensitiity,
security logistics, and launch safety
appravals recuired for handiing and
”” ing redionciive b
Prgnngriting ion and ensuring
safe containmand during all
missian phases i5 paramount,

THE NEW SPACE RACE
INTERNATIONAL FRAMEWORKS o=
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- PARAMETERS THE MICRO (RTGs) THE MACRO (SBSP)
%, & .
Scale Deep-space capsule Gigawatt orbital array
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Power Qutput Watts to hundreds of Watts Kilowatts to Gigawatts
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Powering the Next Ei'a of Human Reach.

A DOMISTAT INITIATIVE




