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Astral Now – The First-Generation 
Multi-State Fusion (IELCF) Reactor 

— A new reactor architecture designed for scalable intense fusion neutron fluences

“Where environmental conditions permit fusion to occur within plasma 

and solid states simultaneously”

times higher fuel density

than those achievable in the plasma

400m
>3e8 n/cm2/s peak flux

This represents Mark-1, with a clear path to higher performance

>1e11 n/s 14.1 MeV DT



Sources:

Array Characteristics – Mark-2 Performance

Tim Bohm, DoE FPNS Assessment Team 

available irradiation volume

Internal and m3 external

50k cc

No single point of failure

Enabling high fluence campaigns

100% Uptime



DD 2.45 MeV 
R&D Facility

• R&D focused MSF reactors

• 1e8 n/s & ~3e5 n/cm2/s

• Output limited by bunker 
shielding

• ~50-60 hours of irradiation time 
per week



SCORPIO: Project results – Tritium bred!

▪ Tritium breeder material was irradiated with DD neutrons (Astral Systems source) and purged with a 

gas mixture 

▪ Tritium successfully detected in purge gas mixture

Breeding arrangement with breeder module 
and neutron source (Astral Systems)

▪ Our extensive experimental campaign 

continues

▪ Results will be sent for publication

Credit: Dr Hugo Dominguez



Commercial 
Irradiation Facility 
@ Bristol

• Both DD & DT (2.45 & 14 MeV)

• DD 1e10 n/s & ~3e7 n/cm2/s

• DT 1e11 n/s & ~3e8 n/cm2/s

• DT Output limited by bunker 
shielding

• Continuous operation possible



Commercial 
Irradiation Facility 
@ Berkeley (UK)

• DT 14 MeV

• DT 1e12 n/s & ~3e9 n/cm2/s (Q2 
2026)

• DT 1e13 n/s & ~3e10 n/cm2/s 
(Q4 2026/Q1 2027)

• DT 1e14 n/s & ~3e11 n/cm2/s 
(Late 2027)

• Continuous operation possible



Commercial 
Irradiation Facility 
@ McMaster (CA)

• DT 14 MeV

• DT 1e11 n/s & ~3e8 n/cm2/s 
(Q3/Q4 2026)

• Continuous operation possible

• Primarily used for nuclear 
medicine/medical isotope 
production research



- putting reactors into the hands of strategic partners first

Current Manufacturing and Development Timeline

Q1 2026

• Deploy six commercial 14.1 MeV 

Deuterium-Tritium MSF reactors in an 

array, characterise absolute neutron flux 

and angular distribution with UKAEA and 

UK-NPL

Q1 2027

• Complete manufacture of thirty 

commercial MSF reactors for a mixture of 

internal use and deployment with strategic 

partners

2028 and beyond

• Progress internal R&D efforts to exceed 

>1e13 n/cm2/s performance in an array

Neutron Source
Iteration

Individual 
NPR n/s

36-Unit
Array

Total n/s

36-Unit
Flux

n/cm2/s

18-Unit
Flux

n/cm2/s

6-Unit
Flux

n/cm2/s

Mark 2 1e12 3.6e13 1.3e10 1e10 5.7e9

Mark 3 3e13 1.1e15 7.7e11 4.6e11 3.9e11

Mark 4 3.2e14 1.2e16 1.1e13 7e12 3.9e12



Business Stages

1) R&D Contracts / Reactor Sales

2) Neutron Irradiation Services / Fusion 
Component Qualification

3) Medical Isotope Production

4) Nuclear Waste Transmutation

5) Fusion/Fission Hybrid Power 
(Terrestrial & Space Applications)



Astral’s 
Business Today 
(Stages 1 to 3)

• 6 commercial MSF reactors in final assembly phase right now!

• First two MSF reactor sales to Bangor University and Technical University 
Munich

• Currently conducting Tritium breeder blanket research 

• Building a network of isotope production partners – “Airdropping” 

• Operations expanding to the Berkeley Science Park to build and operate a 
high flux 14 MeV irradiation facility (Multi-Reactor Array)



Let’s solve global health 
and energy challenges 
today – not tomorrow.

Talmon Firestone

talmon@astralsystems.com 

Co-Founder & CEO

Tom Wallace-Smith

tomws@astralsystems.com 

Co-Founder & CTO
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