
Muon-Catalyzed Fusion
Erica Garcia Badaracco - Community College Internship
Advisors: Carol J. Johnstone, Kevin Lynch

Muon-Catalyzed vs. Thermonuclear Fusion

Advantages Disadvantages
❖ Muon allows for smaller 

atomic orbitals
❖ Achieved at room 

temperature or lower (no 
need for plasma).

❖ Need muons
❖ Muon average lifetime is 2.2μs
❖ Muon sticks to alpha particle 

(He nuclei)

Reference of smaller Atomic 
Orbitals with Muons. Isotopes of Hydrogen Fusion Particle Emission

μ 
cy

cl
in

g 
ra

te
 (e

ve
nt

s/
μs

)

Fusion Process

Acknowledgements: 
This manuscript has been authored by Fermi Research Alliance, LLC under Contract 

No.DE-AC02-07CH11359 with the U.S. Department of Energy, Office of Science, Office of 
High Energy Physics. This work was supported in part by the U.S. Department of Energy, 
Office of Science, Office of Workforce Development for Teachers and Scientists (WDTS) 
under the Community College Internships Program (CCI).

Experiment aims to explore new 
areas of temperature and pressure 
using a diamond anvil cell and 
resistance heating.

NK Labs Experiment

New Areas of Temperature & Pressure 
that will be Explored

Discrepancies between Theory and 
Experimental Data
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Target operating point 
for commercial fusion

(Assumes superconducting 
accelerator, Brayton cycle 
balance-of-plant, exothermic 
tritium breeding, and revenue 
from heat sales.)

Equipment at PSI, Villigen, Switzerland

Diamond Anvil Cell - Used to Achieve 
High Pressures

Experimental Layout

Simulation of NK Labs Particle Trajectory

Secondary Beamline at Fermilab Diamond Anvil Cell

Diamond Anvil Cell in Placement


