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Introduction

Plasma fusion requires stable 100,000,000 °C plasma
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Tritium Neutron
The deuterium-tritium fusion reaction A cutaway view of the ITER tokamak,
has the highest cross section. scheduled to burn DT in 2035.
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Our Approach

The science for muon-catalyzed fusion
was discovered in the 1950s
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How It Works

Each muon causes
more than 100 fusion
reactions
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Our Core Innovation

We know how to produce muons cheaply
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How it works

Active-target muon source simulation data
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Trajectories of
pions and muons,
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target on one
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Our approach

We are using Machine Learning to help design the

muon source
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Our approach

We are using ML to help design the muon source

Bayesian optimization of geometric parameters in GEANT4 simulations
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Active Target Design

Core Hardware: Muon Generation Vacuum Assembly

Electrical Ground

Electrode Plate Pairs (2™ plate is
shown in boxed image below)
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System Architecture

Beamline Test Setup & Instrumentation
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Fusion yield measurement

CRYOSTAT
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NEUTRON
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Design overview

Diamond y
Anvil :
Cell

Diamonds
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PSD vs E for hits between muon and electron
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Materials and Methods

Loading the
tritium into
the U-beds



Materials and Methods

Loading the cell
with liquid DT
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Results

In-system compression of liquid hydrogen

\1

@® Compression of the liquid
DT to a solid

@® Heat the DT sample under

pressure to returnitto a
high density fluid
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Results

Pressure and temperature reached
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Results

PRELIMINARY data on DT cycling rate to 2.2 LHD (2024
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Muon Catalyzed DT Fusion - Cycling Rate vs. Density
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Motivation

Cost of electricity versus physics parameters
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Engineering Roadmap

Energy breakeven test at Brookhaven in five years
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Linear
Accelerator

(LINAC)

Electon Beam\
lon Source
(EBIS)

g:;-ncn:clnrnn m_a_b_s



	Slide 1
	Slide 2: Plasma fusion requires stable 100,000,000 °C plasma  
	Slide 3: The science for muon-catalyzed fusion was discovered in the 1950s
	Slide 4: Each muon causes more than 100 fusion reactions
	Slide 5: We know how to produce muons cheaply 
	Slide 6: Active-target muon source simulation data
	Slide 7: We are using Machine Learning to help design the muon source
	Slide 8: We are using ML to help design the muon source
	Slide 9: Core Hardware: Muon Generation Vacuum Assembly
	Slide 10: Beamline Test Setup & Instrumentation
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Neutron detection between the muon and electron
	Slide 16: Loading the tritium into the U-beds
	Slide 17: Loading the cell with liquid DT
	Slide 18: In-system compression of liquid hydrogen  (2024)
	Slide 19: Pressure and temperature reached
	Slide 20: PRELIMINARY data on DT cycling rate to 2.2 LHD (2024)
	Slide 21:  Cost of electricity versus physics parameters
	Slide 22: Energy breakeven test at Brookhaven in five years

