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PREFACE

| wote this study to stinulate debate on the prom sing
role of directed energy weapons in twenty-first century
joint warfare. The work is an outgrowth of nmy experience
with mssile defense, space, directed energy, and nati onal
security programs. | was fortunate to participate in
devel opnent of the Airborne Laser and other directed energy
weapon applications. Like many, | went to Kirtland Air
Force Base a skeptic and cane out a firmbeliever in these
new weapons. Soon, high energy |laser and high power radio
frequency directed energy weapons will yield capabilities
that U S. war fighters can use to revolutionize the way we
fight future wars in the sanme way aviation, mssile, and
stealth technologies did in the twentieth century. Too
often, | have seen prom sing weapon concepts fail because we
| acked the necessary vision. This experience and the sense
of history provided by pioneers of nodern airpower |ead ne
to contend that the war fighters in the U S. Air Force nust
continue to lead the rest of the Services and our Nation in
devel opi ng the significant conbat potential of directed
energy weapons. | hope this paper “stirs the pot” while
providing a few hel pful | essons for those who continue the

effort to deliver on that prom se.



| wish to thank Col Edward Duff (USAF, Retired), Col
Dougl as Beason (USAF, Retired), Lt Col Brent Richert (USAF),
M. M chael Sheehan, and the crew of “laser huggers” at
Kirtland Air Force Base who showed this skeptic the future
of nmodern warfare. Most inportantly, | owe a great debt to
my wife Tracey and our two children, Shelley and Bryce, who

coll ectively nake the future worth fighting for.



ABSTRACT
Today’ s commanders should begin integrating directed energy weapons

into conbat operations. Directed energy technology is beginning to
deliver on its prom sed potential. Existing and planned | aser and radio
frequency weapons offer the ability to deliver precise doses of |ethal
power to distant targets at nearly instantaneous speeds, thereby
enabling revol uti onary new conbat capabilities. However, operational
fires delivered by directed energy weapons represent a significant
departure from enpl oynent of current weapons. As such, their use wll
requi re consi derabl e out-of-theater planning and coordination for
effective command and control +ssues we have only begun to address.

Joint forces lack a coherent vision of howto fight with directed
energy weapons. Existing doctrine on planning, commandi ng, and
executing operations is insufficient to exploit the full conbat
potential of speed-of-Ilight weapons. While strong focus by war fighting
commanders on m ssile defense has nurtured Airborne Laser devel opnent,

t he author contends that it is time to vigorously pursue |ethal

of fensi ve applications. Continued focus on mssile defense is

uni ntentionally constraining devel opment of U.S. conbat capabilities by
l[imting exam nation of potential offensive capabilities for directed
energy weapon systens such as the Airborne Laser.

Vi sionary doctrine is needed to capitalize on the decisive conbat
capabilities that directed energy weapons offer. The author contends
that strong | eadership by the Air Force and a joint experinentation
architecture enphasi zing spiral devel opnment will enable the
transformation of today' s forces by facilitating assim |l ation of

mat uri ng directed energy technologies. Failure to adapt may result in



cedi ng the technol ogical high ground to enem es bent on reducing the

w de advantage in capabilities enjoyed by U S. mlitary forces.



| NTRODUCTI ON

Why should today’s mlitary commanders begin integrating directed
energy weapons (DEWS) into future conbat operations?' This paper seeks
to answer this question by exam ning how precision operational fires
usi ng DEWs coul d provi de val uable options to U S. mlitary forces. It
di scusses operational |evel command and control issues that the Services
must consider for the effective use of high energy |laser (HEL) and high
power radio frequency (RF) weapons, which can be fielded in the early
twenty-first century. Finally, this paper addresses the vital role of

doctrine in transformng future mlitary operations.

Fig. 1 — Artist’s Conception of Airborne Laser Operation
(Photo Courtesy of the Air Force Research Laboratory)

“We have seen the mracles associated with things |ike the Airborne
Laser. \Who could possibly imgine being able to shoot a |aser hundreds
of kilonmeters through the atnosphere and hit a target only a neter or so
in dianeter? | know |l didn't believe it. No, | was the biggest skeptic
in the world, and I took ny |eather jacket and nmy white scarf right out
to Kirtland [Air Force Base, New Mexico], sat ny butt down, and said
“You guys are going to have to prove this to me.” | left there saying,
“ Amen, brother,’ because it is going to work.”?

—CGeneral John P. Junper, USAF (2001)

Directed energy weapons will provide revolutionary conbat
capabilities to U S. Arned Forces in the early twenty-first century.
Operational fires delivered by DEWS represent a dramatic departure from
enpl oynment of current weapons. Laser and RF weapons offer the ability

to precisely deliver lethal power to points across the globe at



i nst ant aneous speeds—deeply altering our conception of operational
factors tinme, space, and force. Skeptics note that we heard this

prom se under the Strategic Defense Initiative of the 1980's. Then, the
siren prom se of technol ogy outpaced our ability to engi neer the
weapons. Today, the situation is reversed with DEW devel opnent

out paci ng changes in doctrine needed to exploit the fighting
capabilities of these revolutionary arnms.

Revolutions are tricky affairs. The term“revolution” inplies
noment ous and rapid change. For sone, change wrought by revol ution
poses a threat. For others, revolution spells opportunity. So how do
sel f-procl ai mred skeptics |ike General Junper commt to buying an
expensi ve and unproven weapon |ike the Airborne Laser (ABL; see Figure
1) at a tine when the Air Force is struggling to buy next-generation
fighter aircraft? Doubters |aughed off Junper’s quip as a sop for the
“l aser huggers” who nurture dreanms of zapping targets with |asers and
“del udium Q 36" particles. Well, the skeptics got it wong. A
revolution is taking place in the Armed Forces—but it’s not hiding in
the labs. The revolution is occurring in the mnds of fighting nen who
have a vision of how they want to win future wars and have | earned how
to harness the capabilities of nodern technol ogy needed to transform
their vision into reality.

Joint Vision 2020 |ays out the strategic vision for devel oping
capabilities in today’s Arned Forces needed to neet U S. national
security needs in the twenty-first century. Modern technol ogies such as
directed energy will provide the nmeans by which our fighting forces can
attain full spectrum dom nance through core capabilities of dom nant
maneuver, precision engagenent, focused |ogistics, and full dinensional

protection.® The Services have conpl enentary visions describing how



each plans to use its core conpetencies and energing technologies to
achi eve the shared goal of full spectrum dom nance. The question then
becomes how commanders can use DEW technol ogy to support these strategic
Vi si ons.

To answer this question, the Air Force initiated two studies that
exam ned potential conbat applications for DEW. |In 1998, the Directed
Energy Applications for Tactical Airborne Command Study identified
prom sing tactical applications for DEW.* In 2000, the Congress and
DoD capitalized on this initiative by devel oping a Hi gh Energy Laser
Master Plan to focus investnent on enmerging national security needs.
Both studies asserted that DEW systens are ready for many of today’s
nost chal | engi ng weapons applications and their use would maintain an

asymmetric technol ogi cal edge over our adversaries.®

VHY DI RECTED ENERGY?

Mlitary fascination with directed energy technology is
under st andabl e when one considers the uni que operational capabilities
DEWS bring to the fight. First, they deliver |ethal energy at the speed
of light.® This enables instant reaction to fast, highly maneuverable
targets by elimnating many problenms with arm ng, aim ng, and rel oading.

Second, DEWs can deliver discrimnate firepower with preci se accuracy.
Thi s enabl es conmanders to choose both the |evel (nonlethal to conplete
destruction) and area (pinpoint to wide area) of damage desired.’
Third, DEW cost |less to operate conpared to conventional missiles or
guns. Like all weapons, DEWs require investnents in technol ogy and
support. However, since each “round” is pure energy, firing the DEW
costs relatively little. Mre, the use of electrically powered devices

(e.g., solid-state |lasers and RF payl oads) sinplifies |ogistics.



Fourth, DEWs can rapidly engage nultiple targets sinultaneously.® Wth
t he advant ages noted above, DEW have a deep mmgazi ne that enabl es
constant and persistent attacks. Fifth, the transm ssion
characteristics of electromgnetic energy permt attacks on previously
unt ouchabl e targets. For exanple, |aser energy is best suited for
transm ssion in space, enabling global reach for operational fires. RF
energy, on the other hand, is unaffected by weather and can penetrate
deep into the earth, enabling attacks on buried bunkers. Together,
t hese advantages offer conpelling reasons to pursue operational DEW
appl i cations.

DoD | aser weapon research and devel opnment focuses on inproving
| aser devices, beam control systems, and advanced optics along with
understandi ng |l ethality mechani sns for damage effects.® Chenical |asers
such as the ABL's chem cal oxygen/iodine | aser are used today because
t hey have the power and beam quality needed to project |ethal energy
over long distances. Operational and strategic m ssions are feasible
for these lasers (e.g., missile defense, global power projection, etc.)
but current systens are too large for nost tactical applications. In
contrast, solid-state | asers are conpact and run on electricity, a ready
power source on aircraft, ships, and arnored vehicles. Scientists
expect solid-state lasers will deliver the |ightweight, conpact devices
needed for battlefield applications in the com ng decade. Beam contr ol
technology is a critical enabler since all |lasers require the nmeans to

concentrate |ethal power on the target.™

Finally, lethality analysis
is vital because attacking targets with | aser energy entails
fundanmental Iy new kill mechanisms conpared to the kinetic effects we

have known for centuries. RF weapons research follows a simlar path.



RF weapon research and devel opment focuses on inproving antennas,
pul sed power devices, and m crowave sources al ong wi th understanding the
effects of RF em ssions on target electronics. Over the past two
decades, Air Force scientists and engineers have significantly reduced
the size, weight, and vol une of m crowave sources and antennae while

si mul t aneously increasing power |evels.™

These efforts are bearing
fruit with several weapons concepts being tested and devel oped. *?
Toget her, HEL and RF technol ogies are mature enough to address a variety
of operational m ssions, both offensive and defensive.

Maturation of directed energy technology is providing conbat ant
conmanders with weapon systens that address critical m ssions such as
m ssile defense and force protection. The Air Force-led devel opnent of
the ABL as a shield against ballistic mssiles is the nost ambitious,
but other programs are equally exciting. Together with Israel, the Arny
is devel oping the Tactical Hi gh Energy Laser for defense against short
range rockets. The Marine Corps is |leading joint devel opnent of a
vehi cl e-mount ed area denial systemwith the Air Force.'® (See Figure

4 Offensive

2.) The Navy also is considering DEW for fleet defense.’
applications include the Advanced Tactical Laser system for attacking
ground targets fromtactical aircraft and RF weapon payl oads for
unmanned conbat air vehicles (UCAVs) that can be used for command and
control warfare.®™ Al of these prograns fill vital needs for the

conbat ant commander. Still, the future offers much greater

possibilities.



Fig.té'—'Exiéting DEM/Prdérans (Left, Vehicle-Munted Area Deni al
System
Ri ght, THEL Concept; Photos Courtesy of AFRL and Arny SNDC,
respectively.)

Creative m nds have exam ned different architectures for conducting
DEWfires. Two nethods often cited are RF weapons delivered by UCAVs
and | asers directed by relay mrrors.' The RF weapon concepts (Figure
3) offer the ability to attack buried bunkers or heavily defended air
defense sites, and is viable in the near-term For |asers, analysts
agree the nost operationally effective and politically viable
configuration is a conbination of space-, air-, and ground-based | asers
operating with relay mrrors.* Such systens could acconplish mssile
def ense, counterair, counterspace, and land attack from platforns that
never |eave the friendly confines of the United States.'® Both options
pose chal |l enges for planning, commandi ng, and executing fires. Thus,
aggressive efforts to integrate doctrine for DEWfires into the joint
force are a crucial step towards providing commanders with nore | ethal

power projection capabilities in the tinefranme for Joint Vision 2020 and

beyond.



Fig. 3 — Future Concept of UCAV Attack Using RF Weapons
(Photo Courtesy of The Boei ng Conpany)

Qur failure to vigorously pursue doctrine envisioning |ethal
of fensi ve DEW applications unnecessarily constrains U.S. conbat
capabilities. As we |earned during the past decade with information
systenms, existing technol ogy enables significantly greater conmbat power
t han our Service cultures and doctrine allow us to assim |l ate and
enpl oy.*® Defensive applications envisioned for the early twenty first
century provide a good base for establishing the conbat viability of
DEWs. However, it is tinme to accelerate devel opnent of visionary
doctrine in order to capitalize on the decisive conbat capabilities that

DEWS can provide to future U.S. mlitary forces.



CRI TI CAL | MPLI CATI ONS FOR THEATER OPERATI ONS

DEW t echnol ogy offers far greater conmbat capability than present
doctrine allows us to enploy. Operational fires by DEW systens w ||
differ significantly fromconventional fires in their effects and
met hods of execution.? Thus, integrating DEWfires into joint
canpai gns and maj or operations requires nodification of existing
doctrine for planning, commndi ng, and executing these attacks.

Est abl i shing command and control doctrine is a vital step leading to

i ntegration of new conbat systenms with joint forces because how we
conmand and control often determ nes how we organi ze, plan, and execute
mssions. In the interest of brevity, this paper exam nes three basic
conmand and control issues that nust be resolved in order to integrate
DEW in joint forces; command rel ati onshi ps, coordination of operational
fires in a theater, and integration of DEWfires in the joint targeting
process.

New weapon systens raise basic questions about conmand
relati onships. Conbatant command (COCOM) is the authority of a
conbat ant commander that provides full authority to organize and enpl oy
forces needed to acconplish assigned mssions. OPCON is inherent in
COCOM and gives the commander authority to direct all aspects of
mlitary operations and training needed to acconplish assigned m ssions.

Unl i ke COCOM OPCON may be del egated and exercised through subordinate
commanders. ?* The Services have wel | -established command rel ati onshi ps
for their respective forces and weapon systens. Thus, command and
control of operational fires using RF warhead-equi pped UCAVs appears
straightforward since the weapon platforns fall under existing Navy and

Air Force operating structures. Command rel ationships for new nmulti-



role DEW systenms will be nore problematic, especially for those that
have strategic capabilities.

Command rel ationships for nmulti-role mlitary assets that are
capabl e of executing strategic, operational, and/or tactical fires have
al ways been controversial.?® Still, we have devel oped workabl e
solutions at the strategic and operational l|levels for air and naval
assets. Consider the exanple of strategic bonbers. Under current
doctrine, U S. Strategic Command (USSTRATCOM) retains COCOM over
strategi c assets such as B-2 bonbers but transfers OPCON to the Joint
Force Air Conponent Conmander (JFACC) when the bonbers depart the
continental United States.?® Once the bonbers |eave the area of
responsibility (AOR), the JFACC returns OPCON to the original commander

Thi s arrangenment provides a starting point for devel opi ng command
rel ati onships for future DEW assets |i ke the ABL, but del egati ng OPCON
will not always be feasible or desirable.?

Due to their global nature and strategic m ssions, USSTRATCOM (or a
simlar joint command with a gl obal m ssion) should retain OPCON of high

val ue DEW assets. ?°

Transferring OPCON of such assets is ill-advised

for two reasons. First, certain DEW assets can provi de operational
fires fromoutside the AOR. For exanple, fixed GBL sites |ocated in the
United States or nobile ABL systens stationed out of theater nmay deliver
operational fires in the AOR through relay mrrors. This “reachback”
arrangenent is advantageous because it obviates the need for specialized
pl anni ng skills and conmuni cation capacity in theater. Force protection
is al so easier because planning and support takes place in friendly
areas. Second, as with strategic lift and space forces, some DEW

systenms can support nultiple theaters. 1In this case, the responsible

commander all ocates effects rather than specific forces. The Joint



Force Commander retains the ability to control effects by using staff
coordi nation and |iaison processes, but will not “own” the shooters.
VWhile this idea still makes some unconfortable, the trend toward shared
assets is undeniable.? Operationally, the arrangement is viable if we
train and exercise accordingly since many space assets and strategic
airlift assets are controlled in a simlar fashion. Coordinating DEW
operational fires in a theater may prove nore troubl esone.

The question over who controls DEWfires in theater may prove
nettl esome due to the very attribute that makes the systens val uable -
their flexibility. Mssion flexibility enables one DEWplatformto
accompl i sh several tasks. Hence, command and control issues are likely
to arise over coordination and allocation of DEW operational fires. For
exanpl e, a conmander may elect to use the same GBL weapon to conduct a
counterspace mssion in the nmorning, a counterair strike in the
afternoon, followed by an | SR mssion in the evening, with on-cal
support for mssile defense. Different conponent conmanders on the
joint staff may plan each operation, but all nust go to the sane Service
conponent for execution. \Wich conponent commander shoul d coordi nate
the tasks so operations are synchroni zed? Under current doctrine, the
JFACC i s responsible for coordinating theater-w de attacks but, in
truth, the Joint Force Conmander may assign this responsibility to
hi nrsel f or any conponent conmander. The salient point is that
integration of operational fires should be conducted through a single
joint conmponent commander in order to maintain unity of effort and
centralized command.?” Another type of conflict is likely to arise with
t he ABL.

When the ABL denonstrates that it can shoot down a theater

ballistic mssile in flight, it will be obvious that the sanme | aser beam



can kill other targets. For now, nissile defense is the sole nission
for ABL. In a deliberately crafted effort to sustain a long-term
devel opnent program Air Force |eaders chose to concentrate on proving
the ABL's primary mission while |laying the groundwork for future
“adj unct m ssions” such as offensive counterair, self-defense, and
intelligence, surveillance, and reconnai ssance (I1SR).* Thus, when the
ABL flies, commanders will have a potent weapon capabl e of offensive
operations that is constrained by a doctrine envisioning only defensive
operations. Conflict will ensue over opposing needs to conduct
of fensive strikes while maintaining a mssile shield, but the mssile
shield will win because that is how we are currently training to fight.
Unl ess we devel op operating procedures to synchroni ze and all ocate
fires between different m ssions, doctrine will preclude utilization of
the full conbat potential of the ABL in theater operations. Gven the
trend toward snmaller forces, squandering conbat capability is wastefu
when we can devise doctrinal remedies relatively easily through war
ganes and exercises. A simlar issue will arise for DEW systens during
targeting.

Unl i ke conventional thinking, integrating and synchroni zing
operational fires from DEW weapons into the joint targeting process wll
differ fromconventional fires.? Mst analysts rightly claimthat DEW
systens should utilize the standard joint targeting cycle. Differences
in details of intelligence analysis, weaponeering, and damage assessnment
for DEW will arise as part of the normal |earning curve for new
weapons. *® Coordinating the process will be difficult. From an overal
perspective though, the process for planning and executing effects-based
operations remains the sane, whether the weapon used is a guided bonmb or

a | aser beam The critical difference between directed energy and



conventional kinetic weapons lies in their ability to deliver
di scrim nate firepower.

DEW systens can deliver operational fires with a degree of
di scrim nation and accuracy that is orders of nagnitude nore precise
t han conventi onal weapons. By varying factors such as power and
engagenent geonetry, |laser and RF weapon systens provide commanders wth
the capability to achieve a full spectrum of negation effects (deny,
di srupt, degrade, deceive, and destroy) using a single weapon platform
This is a capability which we can achieve today in a far |less precise
manner only by using a variety of different weapon systenms and
muniti ons. Achieving precise effects requires precise intelligence and,
fortunately, current efforts to inprove ISR and targeting for precision
gui ded nmunitions will make it easier to assim|ate DEW systens within
the existing joint force structure. However, the technology by itself
is insufficient; we nust al so evolve our doctrine and war fighting
procedures to realize the full capabilities of new directed energy

weapons.

OPPGSI NG VI EW6

“Airplanes are interesting toys but of no military value.”®

— Marshal Ferdinand Foch (1911)

Al'l new weapons have skeptics, and directed energy is no exception.
Many still regard DEW systens as specul ative, particularly the notion
of discrimnate effects. Further, the assertion that we nust
aggressively pursue nore visionary doctrine for future DEW applications
is at odds with conventional wi sdom and prevailing Air Force opinion.
The argunent over how fast to integrate DEW systens into mlitary
operations seens too fine a point for many skeptics. After all, for the

average citizen, laser rays in space and beans of electronic energy are



the stuff of science fiction. However, supposedly |earned people put
forth simlar argunments about U.S. high technol ogy weapons such as
cruise mssiles prior to Operation DESERT STORM Like all weapons,
| asers and RF weapons have their l[imtations. Nevertheless, DEW are
facts of science and are now mature enough to nmerit significant
investnent in their devel opnment as conmbat weapons. W have denonstrated
in our |abs and over the skies of New Mexico technol ogies to generate
| et hal beans of energy and direct themover many mles to destroy
mlitary targets. This systematic approach has successfully |ed the
United States to where we are with the Airborne Laser and ot her DEW
t oday.

Many are quick to point out that the ABL is worth buying for
nm ssile defense alone. This assertion is true and, regrettably, that is
exactly what we are buying. Evolving doctrine for conbat enpl oynent of
the ABL portrays it as an orbiting air platformfor intercepting theater
bal listic mssiles.® OQur focus on nmaking the program work has
unintentionally fostered a narrow m ndset anong many who view the ABL as
a single mssion aircraft—we forget those “adjunct nm ssions” of
of fensive counterair, self-defense, ISR, and (in the future)
interdiction.® Unfortunately, that precedence is encouraging a simlar
approach to other DEW concepts, such as RF weapons and GBL/relay mrror
syst ens.

Currently, training and war gam ng for DEW systens focuses |argely
on the practical details of integrated m ssile defense and ot her one-
di nensi onal nissions. One popul ar description of the ABL |ikes to say
that it shoots “bullets of light.”3* Though sinplified, the description
is telling, for that is exactly how nost mlitary planners conceptualize

the operation of all DEW (|l asers and RF) systenms—ene bullet, one kill,



and on to the next target.® The beauty of this approach is that it has
kept expectations within Congress and the user community in line with

t he devel opment community’s ability to engi neer the weapon. The problem
with extending this approach to doctrine is that we artificially
constrain exam nation of future conbat capabilities by deliberately
overl ooking the ability of the ABL and other |aser “shooters” to achieve
di scrim natory damage effects and instantaneous power projection—

revol utionary capabilities which rival invention of the aircraft or

tank. As such, we place our intellectual and cultural transformation
one step behind our technol ogical capabilities. 1In effect, we are
treating | aser and RF weapons as nothing nore than newfangled artillery
pi eces. Operating a DEWsystemon this principle ignores a significant
source of inherent conmbat power and flexibility, a notion which is

anat hena to airnen.



RECOMVENDATI ONS

“ A hiatus exists between the inventor who knows what they [sic] could invent, if they only knew what was
wanted, and the soldiers who know, or ought to know, what they want and would ask for it if they only knew

how much science could do for them. You have never really bridged that gap yet.” *
—-Sir Wnston S. Churchil

We nmust integrate DEW systens nore quickly into existing U S. force
structure. Qur current approach to devel oping systens and the doctrine
needed for their use is neasured in decades. Consequently, we deprive
the forces of combat power and run the serious risk of yielding the
t echnol ogi cal high ground to adversaries who seek to counter our
mlitary strength.® In order to realize the full potential of DEW in
conbat operations, we nust build toward a vision of how to enploy these
new capabilities in future wars. W build the vision through doctri ne;
we di scover and confirmthe vision through exercises and war ganes.

The Air Force nust |ead the other Services in developing initial
war fighting doctrine for DEW systens. Doctrine starts by draw ng
| essons fromthe past, serves our needs in the present, and |l eads us to
the future. Thus, experience is critical, for there is no historical
base of operational experience for directed energy systens. At this
poi nt, we nust draw on other conbat | essons and our technical know edge.

We can expect airmen to contribute heavily to DEW doctrine since

i nherent strengths of directed energy mrror those of airpower—speed,
range, flexibility, precision, and lethality. More inportantly, the Air
Force holds a vital edge in DEWresearch with over 40 years of
experience and investnment. Still, the global applicability of directed
energy technol ogy ensures that future systenms nust be joint in nature.
Recogni zing this, the Air Force was instrunmental in creating a Joint
Technol ogy Office in 2002 to coordinate and focus DoD research and

devel opnent in high energy lasers. This is encouraging from an



acqui sition perspective, but simlar efforts need to occur on the
operational side to develop closer links with users.

In order to spur transformation of operational forces, the Air
Force should create a DEWBattl el ab, with an eye towards a j oi nt
initiative in the future. A DEWBattlelab would provide a critical
conduit for proving operational concepts and driving revisions to
doctrine. For DEW that formal |ink between research | aboratories and
conbat ant conmands is m ssing today. In 1996, when the Battlel ab idea
was conceived, DEWtechnol ogy was not nmature enough. G ven the growth
of DEW technol ogy since then, the Air Force' s |leading role in DEW
devel opnent, and consolidation of joint research, a DEWBattl el ab now
seens to be a worthy investnment. 1In its absence, the Air Force Research
Laboratory (AFRL) has developed a |imted nunber of denpnstrations, such
as the Advanced Tactical Laser program for US Special Operations
Command. ® AFRL also initiated a |laser fighter sinmulator for war gam ng
at the Theater Aerospace Command and Control Sinulation Facility.*
However, a Battlelab would provide a nore coordi nated, focused |ink
between all AFRL directorates and Air Force operators. Beyond that, the
Air Force Battlelabs (and their Service equival ents) would provide
direct linkage to the DoD exercise and war gam ng architecture needed to
spur devel opnent of joint doctrine and fighting concepts.

At the joint |level, we nust make greater use of rapid spira
transformati on and other initiatives to spur evol ution of DEW war
fighting doctrine.* A credibility issue remains with operators unti
DEW are tested in conbat. W can alleviate sonme of the angst by
realistic testing during devel opnment and robust eval uati on of operating
concepts during joint exercises and war ganmes. The ABL programis an

excellent starting point. Already, the ABL program has worked cl osely



with Air Conbat Command and joint mssile defense organi zations to
devel op joint operational concepts needed for mi ssile defense.

Adm ttedly, there is nothing newin this recomendati on—+he need for
experinmentation in transformation is w dely understood. Rather, we need
to nmake greater roomat the table for the future.

Most joint experinments and war ganes tend to fixate on the near
termdue to fiscal constraints and ongoing operations. \While near-term
operations clearly nerit priority, over-enphasis slows force
transformati on by nortgaging our intellectual future. Returning to the
ABL exanple, nore could be done to evaluate the offensive potential of
the ABL in joint operations. The ABL Program Office has conducted early
lethality studies needed to evaluate the operational feasibility of ABL
adj unct m ssions but such efforts receive scant attention outside the
Air Force.™ Using such data in a spiral transformation process under
U.S. Joint Forces Command, the DoD could evaluate the theater-w de
i mpact of the ABL in offensive counterair operations during a series of
experiments. Such an approach serves two purposes. First, operators
could anticipate and solve problenms likely to arise during ABL
operation, such as the command and control issues identified previously.

Serving as a |l eading elenent for doctrine, this approach is nuch faster
and preferable to waiting until the ABL is fielded. Second, the spiral
experi mentation process would naturally lead to exploration and
eval uation of future DEW war fighting concepts, thereby generating a
heal t hy tensi on between technol ogi cal devel opnents and operator needs.
Because the combatant commanders are the principle advocates of joint

capabilities, the process relies heavily upon joint force participation.
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SUMVARY AND CONCLUSI ONS

“We must never fall into the trap of thinking that sinmply by fielding
new and better systens we will maintain our |lead. History has taught
us..that technol ogy alone is not the answer. The quality of our people,
the caliber of our |eaders, and the operational concepts and doctrine we
use to enploy technol ogy on the battlefield—+they are the decisive
factors.”®

—Ceneral Henry H. Shelton, USA (1998)

Directed energy technology is beginning to deliver on its prom sed
potential. Existing and planned | aser and radi o frequency weapons offer
the ability to deliver precise doses of |ethal power to distant targets
at nearly instantaneous speeds, thereby opening the possibility for
revol uti onary advances in conbat capabilities. However, operational
fires delivered by DEW systens represent a significant departure from
enpl oyment of current weapons. As such, their use will require
significant out-of-theater planning and coordination for effective
conmmand and control +ssues we have only begun to address.

Joint forces lack a coherent vision of howto fight with directed
energy weapons. Existing doctrine on planning, commandi ng, and
executing operations is insufficient to exploit the full conbat
potential of speed-of-Ilight weapons. While strong focus by war fighting
conmmanders on m ssile defense has nurtured Airborne Laser devel opnment,
it is nowtine to vigorously pursue doctrine envisioning |ethal
of fensive applications. The current focus on nmissile defense is
uni ntentionally constrai ni ng devel opnment of U.S. conbat capabilities by
limting exam nation of potential offensive m ssions for such existing
systens as the Airborne Laser as well as future DEW concepts.

Vi sionary doctrine is needed to capitalize on the decisive conbat
capabilities that directed energy weapons offer. Strong | eadership by

the Air Force and a joint experinmentation architecture enphasi zi ng



spiral devel opnent will enable the transformati on of today’ s forces by
facilitating assimlation of maturing directed energy technol ogi es.
Operator involvenment is critical because, absent sone conpelling

emer gency, our conbatant conmands provide the m ssion focus and the
sense of urgency needed to sustain devel opnment of weapons and war
fighting procedures.

We |ike to say that there are no limts to our sky (Figure 4), an
allusion to rem nd ourselves of the limtless possibilities of the human
mnd. |In practice however, |limts do exist, particularly when it cones
to transformng the United States mlitary. At times we face problens
too conplex for existing technology. At other tinmes, we face problens
of culture and m ndset such as those we confront today with integrating
radi cal new conmbat capabilities provided by directed energy, space, and
information technologies. The latter are within our power to resolve.
Creating weapon systenms and doctrine that provide a decisive advantage
in conbat is in the best interests of our Arnmed Services and the Nation.

Failure to adapt may result in ceding the technol ogical high ground to
enem es bent on reducing the w de advantage in capabilities enjoyed by

US nmilitary forces.




Fig. 4 — Starfire Optical Range Illum nating a Space Object Over New
Mexi co
(Photo Courtesy of the Air Force Research Laboratory)
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% Sir Winston S. Churchill as quoted in Douglas Beason, “The Need for Technical Warriors,” Aerospace Power Journal (Spring 2000):
1
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“0 See Under Secretary of Defense for Acquisition, Technology and L ogistics memorandum dated 12 April 2002, “ Evolutionary
Acquisition and Spiral Development.” Evolutionary acquisition is astrategy that defines, devel ops, produces or acquires, and fields an
initial hardware or software increment (or block) of operational capability. Spiral development implements evolutionary acquisition
through an iterative process for developing a defined set of capabilities within one increment. Each increment may involve anumber of
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! The author participated in early lethality studies for the ABL between 1996 and 2000.
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extending an acquisition process to encompass the wider issue of force transformation, and includes a rationale for combatant
commander involvement.
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