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Fermi National Accelerator Laboratory

Fermilab is America’s particle physics and accelerator lab

funded by the Department of Energy.

Our vision is to solve the mysteries of matter, energy,

space and time for the benefit of all.

The fundamental discovery tool at Fermilab is the particle

accelerator.

E-beam Degradation of Perfluorinated Compounds (PFCs) 

✓ the only successful reduction method

Accelerator Applications Development 

and Demonstration (A2D2)
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Today’s military, security and defense applications are

driving towards the development of more compact,

rugged, and low cost accelerators with requisite high

efficiency, reliability, and performance.

In A2D2 proof-of-principle work can be done on using

electron beams to:

✓ Treat environmental contaminants

✓ Breakdown biological/chemical agents

✓ Improve material properties

We want to partner with you!

➢ Need $2M to build reduced power prototype

➢ Need field samples of contaminated water/soil to

investigate e-beam effects

➢ To do field demonstration at a DoD facility

We have developed new accelerator technologies which

hold a number of advantages over conventional

technologies. This innovation will provide solutions

towards commercial needs that have either had little

success or are excessively costly.

Demonstration

Proof-of-concept 

studies for 

research and 

validation of new 

applications can be 

conducted using 

IARC’s 

demonstration 

accelerator. 

New Compact E-beam Accelerator

The novel design 

coupled with the 

portable nature of the 

accelerator will allow 

for increased military, 

security and defense 

applications.

Military Applications

Illinois Accelerator Research Center

The mission is to partner with industry to

exploit technology developed in the pursuit

of science to create the next generation of

industrial accelerators, products, and new

applications.

Advantages over conventional e-beam

➢ High-efficiency

✓ 50% more energy-efficient, 30% less operating expenses

➢ High-throughput (up to 200K gal/day)

✓ can treat more product, 5X more than conventional technologies

➢ Compact & Portable

✓ decrease in size from 3-story building to 5x7x13 ft

✓ integrates in existing infrastructure and can be mounted on a truck

E-beam Destruction of Biological & Chemical agents

E-beam initiated curing of pavement

✓ Enhancing material 

properties of bitumen by 

means of electron beam 

induced polymer 

modification could reduce 

or prevent crack initiation 

and propagation in 

pavements due to various 

weather conditions and 

heavy loads. 
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Successful Removal of TCE & PCB via E-beam

TCE

PCB

➢ Currently used for rapid inactivation of microorganisms in postal

envelopes with the use of industrial electron beam accelerators

➢ Electron beam doses up to 20 kGy decrease the survival

number of viable microorganisms by 106 times.

➢ Could potentially be used to destroy other biological and

chemical agents like mustard gas, ricin.


