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The incidents of sonic attacks 
on diplomatic personnel in 
Hava na,  Cuba,  wi l l  l ikely 

remain a mystery until a culprit is 
found in the act. The one-time diplo-
matic affair, the Havana Syndrome, 
has apparently morphed into a weap-
ons research program in the United 
States [1]. Indeed, it appears that 
research in high-power microwaves 
has persisted worldwide including 
that undertaken by some of the major 
military powers [2], [3].

An issue that has surfaced con-
c e r n i n g  t h e  H ava n a  Sy nd r o m e 
involves whether the microwave au-
ditory effect can be exploited as a di-
rected-energy weapon. Indeed, if the 
microwave auditory effect is weapon-
ized, at sufficiently high powers, aside 
from microwave-pulse-induced sonic 
attacks, the high-power microwave 
pulses could produce putative le-
thal and nonlethal damage to brain 
tissues by the reverberating sonic 
shock waves.

A U.S. National Academies of 
Sciences, Engineering, and Medicine 
(NASEM) study committee [4] con-
cluded that, among the mechanisms 
the study committee considered, the 
most plausible one to explain the ac-
counts, especially in individuals with 
distinct early symptoms, appears to be 
directed, pulsed microwave energy. It 

reaffirmed the hypothesis first pro-
posed in late 2017 and discussed at 
the two-day NASEM meeting in ear-
ly 2020.

Many scientists and researchers, in 
and outside the U.S. government, are 
of the thinking that the microwave 
auditory effect—induced by a target-
ed beam of high-peak-power pulsed 

Directed-Energy Weapons Research Becomes Official
■ James C. Lin

James C. Lin (lin@uic.edu) is with  
the University of Illinois at Chicago,  

Chicago, Illinois, 60607, USA.

Digital Object Identifier 10.1109/MMM.2021.3136666

Date of current version: 2 March 2022

IM
A

G
E

 L
IC

E
N

S
E

D
 B

Y
 IN

G
R

A
M

 P
U

B
LI

S
H

IN
G



14	 	 April 2022

microwave radiation—is the most 
likely scientific explanation for the 
Havana Syndrome.

The resilience of the Havana Syn-
drome and its impact 
within governmental 
circles has been amaz-
ing. Speculations and 
hypothesized causes 
are being vigorously 
discussed five years 
since it was first report-
ed. Over that period, 
about 200 U.S. per-
sonnel have reported 
similar attacks while 
working in places like 
Havana, Guangzhou, 
London, Moscow, Vi-
enna, and Washington, 
D.C., to name a few.

There have been 
increasing discussions 
on the capability of 
high-power pulsed 
microwave radiation 
as a directed-energy 
weapon in military operations. Appar-
ently, the U.S. military has maintained 
some interest on the topic of the mi-
crowave auditory effect. Some years 
ago, the U.S. Navy awarded a research 
contract titled, “Remote Personnel In-
capacitation System” through its small 
business innovative research program 
[5], [6]. The goal of the project was to 
design and build a prototype nonlethal 
weapon based on the microwave audi-
tory effect.

The transient personnel incapaci-
tation system is dubbed MEDUSA 
(for Mob Excess Deterrent Using Si-
lent Audio). The weapon relies on 
a combination of pulse parameters 
and pulse power to raise the audi-
tory sensation to the “discomfort” 
level to deter personnel from enter-
ing a protected perimeter. While the 
status or outcome of this project may 
be privileged, there are indications 
that hardware was built and power 
measurements taken to confirm the 
required pulse parameters, enabling 
observation of the desired microwave 
auditory effect, as expected.

It is noteworthy that, in August 
2020, the U.S. government announced 
a research program to develop low-
cost, low-weight, small-size wearable 

microwave weapon 
exposure detectors [7]. 
All indications suggest 
the research program 
is currently in prog-
r e s s .  Fu r t he r mor e, 
t he a n nou ncement 
ack nowledged t hat 
directed-energy weap-
ons, including micro-
wave weapons, are a 
growing threat to sol-
diers on the battlefield. 
It also suggested that 
the determinants of a 
microwave weapon’s 
antipersonnel effects 
are multifactorial, and 
assoc iated i n ju r ies 
may be situational de-
pendent. Evidently, 
there is the conviction 
that some major mili-

tary powers possess the capabilities of 
fielding high-power microwave sourc-
es like the ones that appear to have 
been used in Cuba and elsewhere. It 
appears that the research program 
has been put into place as advertised. 
Indeed, there are reports suggesting 
that research in high-power micro-
waves continues worldwide, including 
research by some of the major military 
powers [12].

The recent report from a joint re-
search project conducted by the U.S. 
Air Force and U.S. Army suggests that 
relevant investigations may be ongo-
ing within their institutions as well. 
A computer simulation study showed 
that, for certain high-power micro-
wave pulse exposures, substantial 
acoustic pressure may occur within 
the brain that may have implications 
for neuropathological consequences 
[8]. Although the required power den-
sities are high, they are achievable with 
current high-power commercial and 
military microwave systems operating 
under pulsed conditions. Significantly, 
they are within the permissible limits 

of currently promulgated safety stan-
dards, which confirms the conclusion 
of an earlier study [9]. Furthermore, 
the study showed that, to generate a 
tissue-injury level of high-power mi-
crowave-induced acoustic pressures 
inside the human brain, the theoretical 
microwave pulse-induced tempera-
ture elevation would be no more than 
1 °C, which is “safe” according to cur-
rently promulgated RF and microwave 
safety protection guidelines [10], [11].

The required microwave technol-
ogy is mature and, in general, com-
mercially available in many developed 
countries or military powers. Longer 
distances and higher-power scenarios 
would require more bulky equipment 
and sophisticated aiming devices, but 
packable equipment is possible for 
closer-range nonlethal applications 
[3]. This would not preclude the use 
of a much higher-power microwave 
weapon located at a farther distance 
from the intended targets to raise the 
auditory sensation to the “discomfort” 
levels. Also, the existing hardware 
could be optimized to meet some spe-
cific requirements in covert or finely 
targeted operations.

A recent article [1] noted that the 
U.S. Air Force Research Laboratory 
(USAFRL) confirmed plans to estab-
lish a new center for research into 
directed energy, such as high-power 
electromagnetic (including micro-
wave) energy applied to destroy a 
specific target—in collaboration with 
the University of New Mexico (UNM). 
Apparently, the UNM has been en-
gaged with the USAFRL on directed-
energy microwave systems for more 
than 30 years. The new center is in 
early planning stages. It is seeded by a 
US$2.4 million, four-year cooperative 
partnership agreement between the 
UNM and USAFRL. It is expected that 
the center will go into full operation by 
2025. It will enable researchers to study 
and develop next-generation capabili-
ties in the increasingly competitive di-
rected-energy technology arena.

(continued on page 90)

The weapon 
relies on a 
combination 
of pulse 
parameters 
and pulse 
power to raise 
the auditory 
sensation to the 
“discomfort” 
level to deter 
personnel 
from entering 
a protected 
perimeter.
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In 1993 and for the next 21 years, 
Sparks was appointed to serve as 
the MTT-S administrator supporting 
the officers and standing committee 
chairs. Additional responsibilities in-
cluded support to the annual budget 
preparation, management of world-
wide Chapter development, Chapter 
record keeping, and monitoring the 
documentation, operation, and report-
ing activities of all Society-sponsored 
conferences. In 2013, he retired for a 
third time and participated as a volun-
teer on several MTT-S committees and 
on special AdCom assignments.

Sparks was a recipient of the IEEE 
Centennial Medal in 1984 and the 
MTT-S Meritorious Service Award in 
1986, and was the first recipient of the 
N. Walter Cox Award in 1989. He re-

ceived the MTT-S Distinguished Ser-
vice Award in 1992 and was elected a 
Fellow of IEEE in 1995 for leadership 
in the development, application, and 
manufacture of solid-state devices 
for missile and radar systems. In June 
2014, the MTT-S AdCom unanimous-
ly selected Richard A. Sparks as the 
13th Honorary Life Member of the 
IEEE MTT-S.

His love of boating became evident 
when he purchased a cabin cruiser, 
not large enough to accommodate the 
entire family now numbering eight, 
so he began chartering Grand Banks 
Trawlers for trips with the whole fam-
ily through Cape Cod and as far as 
Newport, Rhode Island. He had joined 
the United States Power Squadron as 
a teenager, and as an adult living in 

Bedford became an active member of 
the Minute Man Power Squadron in 
Massachusetts, through which he took 
many boating courses.

Sparks was a former active member of 
the Lutheran Church of the Savior in Bed-
ford, where he served as Sunday school 
superintendent, Christian education 
chairperson, and trustee. After moving to 
Nashua in 2013, he became a member of 
Grace Lutheran Church, where a celebra-
tion of his long life was held later at the 
convenience of the family. 

Sparks was always a loving and car-
ing husband, father, grandfather, and 
a good friend to all who knew him. 
A funeral service took place at the 
convenience of the family in Nashua, 
New Hampshire.

The program appears to be an in-
tegral part of the strategy contained 
in the U.S. Department of Defense’s 
“Directed Energy Futures 2060” re-
port released in August 2021 [12]. The 
report defines visions for directed en-
ergy and some aspects of electronic 
warfare with respect to technology 
development, military utility, and 
proliferation.

The report mentions further that 
the United States is moving aggres-
sively to retain leadership in directed 
energy, which it describes as focused 
beams of electromagnetic energy 
that can be used to disrupt or harm 
humans, devices, missiles, vehicles, 
and other targets. It suggests that the 
technology is not as costly as tradi-
tional kinetic systems and can result 
in less collateral damage. It mentions 
that the technologies are approaching 
or have passed a tipping point for the 
criticality of directed-energy capabili-
ties as applied to the successful exe-
cution of military operations for the 
United States.
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