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This is an exciting time for Directed Energy at the University of New Mexico!  

DEC@UNM brings all DE Efforts under one umbrella for technical/financial!
• UNM has had a leading academic program in Directed Energy Microwaves for over three decades
• UNM is leading the FY20 AFOSR MURI on Fundamental Limits to High Power Amplification
• UNM has been leading an AFOSR/AFRL Center of Excellence (COE) on the Science of Electronics in 

Extreme Electromagnetic Environments since FY15
• CHTM* is pivoting to focus on directed energy lasers, leveraging its over three decades of 

experience in lasers
• CHTM intends to hire a faculty member who specializes in fiber laser research and a research 

scientist specializing in the manufacture of optical fibers

*CHTM - Center for High Technology Materials - https://chtm.unm.edu

BLUF

https://chtm.unm.edu/
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• The DOD spends over a billion dollars annually on DE. AFRL/RD (Directed Energy, KAFB, NM) is the 
DOD's lead service on DE.  Its annual budget is $300M.

• About half of DOD's investment in DE is in NM. In addition to local industry (Blue Halo, Sem-Sol, 
Boeing SVS, Verus Research, Booz-Allen, Leidos, Fiore, NGC, start-ups, and others), both SNL and 
LANL have very active programs in DE.

• UNM is the only university in the Nation to have academic and research programs in both Directed 
Energy Lasers and Directed Energy Microwaves!

Directed Energy Facts
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Why is Directed Energy So Important and Timely?
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UNM is the Only University in the Nation with Academic and Research 
Programs in Both Directed Energy Lasers and Directed Energy Microwaves

From boeing.com.                                                                    From defense.gov.
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Directed Energy Lasers
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Directed Energy Microwaves
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Landscape Shifting in Directed Energy Microwaves and EW

 

 
  

 

 
  

 

 
  

• DOD rapidly pivoting away from low frequency (~1 
GHz) HPM for counter-electronics applications 
[work still progressing, but little investment in 
advancing 6.1]

• All the interest is in X-band to Ka-band (8-40 GHz) - 
they’ll take anything: oscillators, amplifiers, NLTLs, 
etc.

• Amplifiers important for agile waveforms (e.g., 
DARPA WARDEN)

• We are witnessing a convergence of the EW and 
Directed Energy communities for the first time!
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Researching Multi-beam TWT Amplifier
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DE Microwaves@UNM

2001                                                                  2007 (2nd Ed.)                                                          2021
                                                                                                                  2016 (3rd Ed.)   
                    2025 (4th Ed.)
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Victoriia Babicheva: Ferroelectric Thin Films for High-Energy Storage Capacitors - Seed Effort

Nano Energy 18, 154, 2015

VB’s Scanning Electron 
Microscope (SEM) image of 
metal electrode

UNM Asst. Prof. V. Babicheva, graduate students: M.S. Islam, L. Billah
• Atomic Layer Deposition (ALD) of Si-dopped HfO2 and ZnO2 with ferroelectric 

and pyroelectric properties
• Control over the deposition process
• Rapid thermal annealing of films
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Sarita Prasad: IMS-Pro LLC - Seed Effort

Under this subaward from UNM, IMS-Pro LLC will develop a systematic approach to phase lock and phase control an HPM 
source suitable for phased array applications. 

Preliminary simulations have shown successful phase-locking with an injected signal power of 5% of the oscillator power. 
These results also show elimination of mode competition and slight improvement in the total power after saturation.

One of our goals is to explore the possibility of achieving phaselocking and phase control of an HPM source (few 100 MW – 
GW) with a low power commercially available amplifier. To accomplish this, we will initiate the study at lower power (~20 
MW) and gradually increase the power in a systematic manner to establish a trend in the injected signal power requirement 
as the oscillator power is increased. 
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COSMIAC

COSMIAC is an innovative research center at The University of New Mexico (UNM) in Albuquerque, NM. 
COSMIAC serves as a Tier-2 Research Center at the School of Engineering. UNM is a minority-serving 
academic institution. COSMIAC currently consists of approximately 30 full-time faculty, staff and consultants 
and 30 undergraduate and graduate students. All are US citizens. Personnel are cleared to the TS/SCI level. 
Customers include (but are not limited to) the US Air Force, Space Force, NASA, Leidos, and Northrop 
Grumman (cosmiac.unm.edu). 
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Directed Energy Curricula

• M.S. and Ph.D. programs in Optical Sciences and Engineering (ECE and Physics)

• M.S. and Ph.D. programs in Applied Electromagnetics (ECE)
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Directed Energy Curriculum
• UNM has been teaching a Global and National Security Policy Institute 

MS degree program required on-line course Introduction to Directed 
Energy each semester since Spring 2017 which has taught over 200 
students

• UNM is looking into expanding its coursework in the areas related to 
Directed Energy Lasers; short-courses offered on Directed Energy 
Lasers to professionals, especially targeting interested parties at AFRL 
and broader defense community; certificate program in Directed 
Energy Lasers.

Cooperative Agreement in Close Coordination with AFRL
• Dr. Shery Welsh Director, Directed Energy Directorate, Air Force 

Research Laboratory
• Dr. Don Shiffler, Chief Scientist, Directed Energy Directorate, Air 

Force Research Laboratory
• Dr. Christopher Wilcox, Program Manager



18/20

Synergy with NM EPSCoR

The mission of New Mexico’s Established Program to Stimulate Competitive Research (NM 
EPSCoR) is to build the state’s capacity to conduct scientific research while cultivating a diverse, 
well-qualified STEM workforce. We envision New Mexico as a contributor to the national and global 
STEM research enterprise and one that promotes innovation and economic development. We do 
this through multi-year, federally funded projects that include New Mexico's research universities, 
primarily undergraduate higher education institutions, national laboratories, and other 
organizations.

NM EPSCoR will assist DEC@UNM with K-12 outreach, organizing workshops and events, and 
growing the DE Ecosystem in NM and region.  The Director of NM EPSCoR is Prof. Gunny 
Balakrishnan.

Directed Energy Day at the University of New Mexico was held April 26, 2024, and will be an annual 
event.
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Thanks to Senator Heinrich and the Entire NM Delegation for their Support!
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