














 
 
Facilities & Other Resources 
Introduction 
 The Idaho Accelerator Center (IAC) was created by the Idaho State Board of Education 
in 1994. The IAC is charged with undergraduate and graduate education, conducting applied 
physics research, creating new applications of accelerator physics and supporting the economic 
development of Idaho.  Current IAC research emphases include (i) fissile material detection for 
nuclear non-proliferation, safeguards and homeland security, (ii) photon activation and nuclear 
forensics for environmental, archaeological and national defense applications, (iii) radiation 
effects in biological and solid-state systems, (iv) basic nuclear physics, (v) accelerator physics 
and, most recently, (vi) isotope production.   
 The IAC has 6 operating accelerators in 3 research facilities with over 40,000 sq. ft. of 
laboratory space.  This is one of the most extensive university accelerator laboratories in North 
America.  The operational and user personnel at these facilities consist of scientists, engineers, 
safety personnel and administrative assistants.  In addition, undergraduate and graduate students 
have ongoing research projects at the IAC. 
 
Main IAC “Campus”-Accelerator Laboratory #1 
 The main IAC campus, was constructed in 1999 and initially consisted of office space 
and Accelerator Laboratory #1.  This accelerator lab was built into the hills that surround 
Pocatello Idaho and the 2,010 sq. ft. hall is 20 feet underground providing ample radiation 
shielding.  This accelerator hall houses a 44 MeV Short Pulsed LINAC and one of the 25 MeV 
LINACs.  In addition, this accelerator hall has a well shielded experimental cell that is separated 
by a six foot wall from the accelerator hall.  This wall has four penetrations allowing collimated 
bremsstrahlung beams to be delivered to a “low” radiation environment, which is critical for 
precise photonuclear measurements.  This accelerator laboratory and its two accelerators may 
perform supplemental irradiations for this project. A picture of the facility is shown below. 
 

 
The Idaho Accelerator Center. 
 
 The 44 MeV Short Pulsed LINAC is an L-band traveling wave radio frequency 
accelerator operating at ~1.3 GHz.  It is capable of delivering electron pulses with operator 
selectable widths between 70 pico to 4 micro-seconds at a repetition rate up to 120 Hz.  This 
accelerator is currently capable of approximately 4 kW of average electron beam-power.  The 
electron energy can be varied from ~4 to 44 MeV with an energy resolution of 0.5% to 4%,  
controlled by a set of retractable slits.   



 The 25 MeV LINAC in Accelerator Laboratory #1 is an S-band standing wave radio 
frequency accelerator operating at ~2.8 GHz.  This machine is capable of approximately 2.5 kW 
of average electron beam power.  The electron energy can be varied from ~5 to 25 MeV with an 
energy resolution of 5%, which can be reduced using collimators or slits.  This accelerator has a 
broad parameter space, is easy to operate and when precise beam parameters or short electron 
pulses are not required this is often the accelerator of choice.   
 
Main IAC “Campus”-Accelerator Laboratory #2 
 Accelerator Laboratory #2 houses the 10 kW 40+ MeV accelerator.  It is a 777 sq. ft. 
accelerator hall built into the hill and is approximately 10 feet underground for radiation 
shielding.  Beam parameters are from 1 to 9 micro-seconds width at 50 to 100 mA per pulse.  
Besides the accelerator, the room incorporates additional target cooling, shielding and 
monitoring. 
 
Main IAC “Campus”-ISIS Laboratory 
 The SLIA Laboratory is a 7,659 sq. ft. high-bay accelerator laboratory, which houses the 
Spiral Line Induction Accelerator System (SLIA).  SLIA is a pulsed-power accelerator that 
provides an extraordinary high power accelerator capability at the IAC.  It consists of a ~3 MeV 
injection accelerator that generates an electron beam for a ten cell induction accelerator.  Due to 
the spiral lines, the electrons make two passes through each induction cell.  At full power ISIS 
can deliver a 35 ns, 9.5 MeV electron pulse with 10 kA of current for ~0.1 TW of peak power.  
Due to the capacitor charging times, ISIS can fire about once every two minutes.  This 
accelerator has been used for radiation effects research in electronic and biological systems.  
This accelerator may be used for high peak-power testing of targets. 
 In addition, the IAC is in the process of installing a 3 MeV high current (20 KA) pulse 
power machine next to SLIA.  This machine will be known as Tri-MeV and should be 
operational by end of year, 2015. 
 
Physical Sciences Building-HRRL Laboratory 
 The HRRL Laboratory is located in the basement of the physical sciences building and is 
a 400 sq. ft. accelerator hall with an adjoining 700 sq. ft. well shielded experimental cell.  This 
laboratory houses the High-Repetition Rate LINAC (HRRL).  The HRRL is a 20 MeV S-band 
standing wave radio frequency accelerator operating at ~2.8 GHz.  It is capable of delivering 
electron pulses with a width 70 ns at a repetition rate up to 1,200 Hz.  The maximum charge per 
pulse is 8.4 nC.  The electron energy can be varied from ~12 to 20 MeV with an energy 
resolution of 8%.  The role of this accelerator will be to serve as a backup irradiation source and 
target testing.  There is also a 2 MV Van de Graff in this laboratory. 
 
IAC – open environment testing facility at the Pocatello Airport (IAC-airport) 
 The IAC-airport is located near the Pocatello Regional Airport and has a 20,000 sq. ft. 
high-bay space for large scale systems testing and 15 acres of open area for field testing.  
Currently at the IAC-airport, is a 25 MeV accelerator similar to the ones located at the IAC Main 
“Campus”, which is being used by for investigating the detection of fissionable materials at large 
distances.  In addition, there is a 10 MeV LINAC, which is part of the cargo container scanning 
test bed.  This 10 MeV LINAC is an S-band standing wave radio frequency accelerator operating 
at ~2.8 GHz.   This facility also serves as a storage facility for many accelerator subsystems, 



including targets, kylstrons, accelerating cavities, etc.  As such, it is an excellent test-bed for 
developing and testing new accelerator or target systems. 
 
IAC – Chemistry Laboratory 
 The IAC main campus houses a 500 sq ft radiation chemistry laboratory with two hoods 
(one for radiation work).  Analytical equipment includes a PE ELAN DRC II ICP-MS, NaI 
detector multi-channel analyzer, Hewlet Packard  HPLC, UV spectrometer, and various 
analytical chemistry supplies. 
 
Detectors and Data Acquisition 
 Detector, target, accelerator and data acquisition equipment to support this project is 
abundant.  The IAC currently possesses over five HPGe detectors that can be utilize for post-
irradiation analysis.  There is also a large array of photomultiplier tubes, scintillators, 3He 
detectors and a Detector Science Laboratory to support this research.  The data from these 
detectors can be acquired, by three different multi-parameter data acquisition systems that can 
handle up to 16 channels of data each.  There are also two VME systems that are very flexible.   
Modules for these systems include a 16 channel multi-hit time to digital converter, 16 charge to 
digital converters, a 16 channel pulse height analog to digital converter and 16 channel scalars.  
Finally, the IAC has over 100 nuclear instrument modules that can be employed for various pulse 
shaping functions and logic control. 
 New detector and data acquisition development, if any is required for real-time target 
monitoring, place in the Detector Science Laboratory, which is a 1,100 sq. ft. lab specifically for 
the construction and testing of new detectors.  This lab includes a dark room for photomultiplier 
work, chemical hoods for potential hazardous vent gasses and optical tables for precision wire 
placement.  One of the two VME data acquisition system in normally located in the DSL for 
development work. 
 
Radiation Effects Simulation and Radiation Transport Simulation Capabilities 
The Idaho Accelerator Center has excellent computational capabilities. The MCNPX radiation 
transport simulation program incorporates MPI technique to perform simulations in parallel. 
Thus, to reduce calculation time all MCNPX calculations can be done on several high computing 
network clusters. The first cluster, BREMS, has 12 nodes, 52 cores, 64 GB of aggregate 
memory, and 108 GHz of aggregate CPU power. This cluster is dedicated to the Idaho 
Accelerator Center research activities. The second one is MINERVE, which has 12 nodes, 192 
cores, 384 GB of memory, and 384 GHz of aggregate CPU power. This cluster is shared among 
all researchers at the College of Science and Engineering at Idaho State University.  
 
Engineering and Technical Support at the IAC 
The IAC has 5 personnel on its engineering and technical staff.  Staff are responsible for 
construction of the various accelerator systems, accelerator operations, care of the overall 
facilities and all aspects of safety with an emphasis on radiation safety.  Support facilities heavily 
used by the technical staff include, the IAC machine shop, the IAC electronics shop and the IAC 
radiation dosimetry laboratory. 
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EXPERIENCE 
 
Director of Technical Operations      Date:  March 2014 - present 
Office of Research and Economic Development  
Idaho State University 
 
CJ Tech Consulting LLC      Date:  April 2008 - present 
CEO/ Founder        
 
Chief Technology Officer, Sr. Vice President,     Date:  2001- March 2008 
General Manager of Image Sensor Products  
Sr. Vice President, Acquisitions, Strategy   
AMI Semiconductor 
 
Director Business Development, Director Standard Product BU   Date:  1988-2000   
Director R&D, Project Manager, Fab 10     
Director R&D, Director Operations Engineering, Director Foundry Engineering   
AMI Semiconductor 
          
Various roles in engineering in Operations, R&D, Product Engineering and Development  Date:  1980-1985 
 
EDUCATION & TRAINING 

 MS Physics – Idaho State University 
 Graduate School University of Montana, Utah State University (Chemistry, Engineering) 
 University of Minnesota School of Dentistry  
 BA Chemistry – University of Montana with Honors 
 Additional coursework in management, product development, and marketing 

 
OTHER 

 Member of Advisory Committee to Idaho State Board of Education on Engineering education – 6 years 
 Member Advisory Board for BSU school of Engineering 
 Governor appointed member EPSCORE (Experimental Program for Competitive Research) committee for 

State of Idaho 6 years 
 

RELEVANT PUBLICATIONS 
 

Optimization of Commercial Scale Photonuclear Production of Radioisotopes, Bindu KC, Frank 
Harmon, Valeriia Starovoitova, Jon Stoner, Douglas P Wells, 22nd International Conference on 
the Application of Accelerators in Research and Industry, August 2012, Fort Worth, TX 

 
Cu-67 photonuclear production, Valeriia Starovoitova, Bindu KC, Frank Harmon, Jon Stoner, 
Douglas P Wells, 7th ICI, September 2011, Moscow, Russia 
 
PATENTS (applications in progress) 
 
Methods for producing medical isotopes 
Device for producing medical isotopes 
 



 
 
 
 
 
 
SURNAME:  Harmon      FIRST NAME(S):  Frank 
 
Affiliation and official address: 
Idaho Accelerator Center    Telephone: (208)282-5877 
Idaho State University    email:harmon@physics.isu.edu 
Pocatello, ID  83209 
 
Date and place of birth:    Nationality:   American 
02/23/39   Van Wert, Ohio 
 
Education (degrees, dates, universities) 
Portland State University Physics B.S. 1963 
University of Wyoming  Physics M.S. 1965  
University of Wyoming  Physics Ph.D. 1968 
 
Career/Employment (employers, positions and dates) 
2006-present: Senior Scientist, Idaho Accelerator Center 
1997-2006:      Director Idaho Accelerator Center       
1983 - 1997: Chairman of Department of Physics 
AY 91/92: Acting Director of Particle Beam Laboratory 
Spring 1990: Sabbatical leave at University of Münster, Germany 
1981 - 2006: Idaho State University, Professor of Physics 
1972 - 1977: Idaho State University, Chairman of Department of Physics 
1973 - 1980: Idaho State University, Associate Professor of Physics 
1969 - 1973: Idaho State University, Assistant Professor of Physics 
1968 - 1969: Research Associate - Associate Instructor (Post-Doctoral                                               

appointment) Physics Dept., University of Utah, Salt Lake City, UT 
 
Specialization  
Applied Nuclear Physics 
Instrumentation 
Accelerator Applications 
 
Honours, Awards, Fellowships, Membership of Professional Societies 

Principle for more than 100 grants and contracts from various sources 
Distinguished Researcher 1998 – 1999 
The ISU Achievement Award 2000 
Director of ISU Organization (Idaho Accelerator Center) which launched two new businesses. 
Consultant to LANL, INEEL 
 
Publications  
-Number of papers in refereed journals:  38 
-Number of communications to scientific meetings:  60 
 
 
 
 




