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Looking Back 40 years



September 1975, 
Popular Science

Image from https://books.google.com/books?id=RwEAAAAAMBAJ&printsec=frontcover#v=onepage&q&f=false



September 1975, Popular Science
Wernher von Braun

Image from https://books.google.com/books?id=RwEAAAAAMBAJ&printsec=frontcover#v=onepage&q&f=false



Ground Solar Land Requirements
For 300 GW

Satellite Area  for 300 GW
In Space



In 1979 Rockwell, Boeing, NASA & DoE
Proposed

Solar Power Satellites
to solve the energy crisis.

The engineering study cost
~$80M  (2023 dollars)

In 1981, the program was shut down.

It was recommended to revisit in 40 years.

10 GW Satellite
Shown over Manhattan

for scale
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Founders

Dr. Edward Tate – CTOJohn Bucknell – CEO

Who we Are

Seth Elliot – COO 

Deeply Experienced 
Technical Team
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Change IS Coming

US Long Term Energy Strategy
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Today’s path to a cleaner world …
 Solar Farms
  Wind Farms
   Grid Storage
    Transmission lines
     Distribution lines
      Demand management
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Generation Costs Dropping

… Yet
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Total Energy Costs Are Rising

https://revel-energy.com/2024-rising-electricity-rates-for-california-businesses/
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Geographic Variation Time Variation

Problem – Variable Renewables

Firming Is Stupidly Expensive… 

https://www.nea.org.uk/
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Batteries Get Exponentially Expensive



Something Needs to Change
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Orbital power generation
• No night
• No clouds
• 24/7 Power

Beam power
• Through any weather
• Where needed
• When needed

The Solution

Solar Energy

Convert 
to RF

Beam to 
Ground

Energy to Users
Convert to 
Electricity
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Video Available at
https://www.youtube.com/watch?v=SgS7BZIKuDQ 
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Space-Based Solar is Comparable to Uranium

443,000 MJ/kg 473,364 MJ/kg



2000 meters

Alta Wind Energy Center
364 MW Avg Output 

1.5 GW SBSP Receiver & Largest Single Solar Site
Alta Wind Energy Center ( 1.55 GW @ 23.5% Capacity Factor, 36 km2 )

SBSP Receiver
1.5 GW Average Output

It uses less land and minerals than wind
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2000 meters

1.5 GW SBSP Receiver & Largest Single Solar Site
Aldhafra PV2 Solar Power Plant ( 2 GW @ 28% Est. Capacity Factor, 20 km2 )

Aldhafra PV2 Solar Power Plant
560 MW Average Output 

SBSP Receiver
1.5 GW Average Output

It uses less land and minerals than terrestrial solar
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Recent SBSP designs are smaller & simpler than early concepts

2024 
Virtus Solis 

Design

1980 
Boeing Concept
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In Space
Continuous

Sunlight
 (1366 W/m^2)

On Earth
Intermittent

Sunlight
 (~50 to 300 W/m^2 

Daily Average)

Solar Energy In Space is Many Times Stronger
Then the Best Locations On Earth 
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The >6X Benefit Of Collecting Power IN Space

Terrestrial Space

Insolation 1000 W/m2 1366 W/m2

Photovoltaic 
Efficiency 20% 40%

Capacity 
Factor 30%

90%                      
(2 ground 
stations)

DC bus to AC 
bus 
Efficiency

98.5%
85%*98%*99%* 
95%*92%*98.5%  

= 71%

Net 59.1 W/m2 349 W/m2

Delta
>6x

                                   Better
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**UK Net Zero by 2050 / European Space Agency Studies 2021/2022

Comparables

Lowest 
generation 

cost
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**UK Net Zero by 2050 / European Space Agency Studies 2021/2022

Comparables
$17 Billion/GW

$2 Billion/GW
(intermittent)

$1.5 Billion/GW

Lowest 
capital cost



This Is How Its Done
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Power Beaming is Key Piece

Analyses from NASA 1980 Study

2024 technology can approach 100% with 2km receivers
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First Steps - 2023
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Phased Arrays are well-established Technology

Phased Arrays have been 
successfully used in radar for 
60 years.
 

Many individual antennas 
combine to form a narrow 
beam that reaches long 
distances.

Cobra Dane radar is 120’ high and 
built in the 1970s. Range is over 

2,000 miles.
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Virtus Solis Working Transmitter

6400 elements,

beams power 100 meters
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Virtus Solis Working Receiver

The receiver rectennas 
elements convert 80% of 
incident power into 
electricity.

We’ve demonstrated the 
core abilities to send and 
receive beamed power.

Rectenna array illuminating 30 bulbs at 100 meters
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Virtus Solis
Winner of NASA Watts on the Moon

Phase 2 Competition 
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Rectenna Performance

Adapted fromDonchev, et. al., The Rectenna Device: From Theory to Practive (A review), MRS Energy & Sustainability, July 3, 2012. doi.org/10.1557/mre.2014.6
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Power Beaming Demos
Commercial Power

Adapted from Rodenbeck, et. al., “Microwave and Millimeter 
Wave Power Beaming”,  IEEE Journal of Microwaves, Jan 7, 2021. 
DOI 10.1109/JMW.2020.3033992

Orbital Demo



V
 I

 R
 T

 U
S

S 
O

 L
 I

S

2027 Orbital Demo



Trends Enabling SBSP
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Now is the time because
 launch costs continue dropping
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Launch CADENCE Will Be there

Launch number
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Launch Capacity Will be There
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In-space Assembly will be There
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Global Hardware Production is Ready
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Adjacent
• Research Focused
• National Teams

SBSP Ecosystem
• Early Stage
• Concept

• Capitalized
• Commercial
• Demonstrations
• Deployment by 2030

Competition is Growing
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Raising Seed Funds to Put First System in Orbit

Continuing to bring in small investors in preseed round  

Raising $10M seed round

• Expand the team

• Build 4th gen hardware

• Secure launch

Warm intros are appreciated!

Subscale Orbital Demonstrator
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A Parting Thought

“Space based solar power is 
not rocket science, 

its electronics.”



V
 I

 R
 T

 U
S

S 
O

 L
 I

S

Clean, Firm, Renewable Power for Earth and Beyond


