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5 - SRIAEE e & Nidi 2 2 22 BARAVRECR Sossiliam e - e R8T
1 BE 25 B VRS TE S DK AT ~ HisE Sz 78 828 (C-RAM) » DR K2 ill 2% Hh e A FRA Tk
H (C-UAV) HYEEEME » SR BAAE AR AR S A Re b - [ 2 BB g 3] e
ZHIRETT - mReE R e R E fo A A Bk — 3 o
R

Hasta hace unos afios era impensable la utilizacion del arma laser en los
conflictos actuales ; sin embargo, su versatilidad para hacer frente a diversas
amenazas, su relacion coste-eficacia, unida al avance tecnolégico producido
en su desarrollo, mejorando principalmente la potencia del haz de luz y el
suministro de energia a través de generadores de menor tamafio han
propiciado que las principales potencias mundiales aumenten sus inversiones
en armas laser.

HEATRAAT > AR SHEZE TS A K asEE R 2EEIneE 2800
WIS 85 5 B as B B AR B L DIRE M ~ ARG B RE - DU HAFR SR
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FNTHER DR R E s/ N 38 EE MR B RER I Rl 20 > Bt 5 2 SR R 1
NIEE N RS R EHHEE -
e fiEa] © SOK & ~ ffsE B8 A .45 ( Counter-Rocket, Artillery and Mortar System,
C-RAM) - EL LASER E5f - EAEES2E (High Energy Laser/HEL ) ~ =12
Bwhies (High Power Laser/HPL ) ~ F&T/MEESRILEE N (MIRACL) ~ &
FHE 240 LaWsS HELIOS( B % & LRI Has FlEE (RN RERY = 88 e )
SSL-TM ([EREEHRHTHIELEE ) - HEL MD  (High Energy Laser Movile
Demonstrator) SEEERNEENERE ) » YAL-1 HEELE S 240 ~ SOKHET ~ 58
EIHHH 2.4¢ ( Counter-Rocket, Artillery and Mortar System, C-RAM ) ~ VIl EIR A
( Silent Hunter) ~ 4512525 (Short Range Air Defense,SHORAD ) - it A {#%
(Unmanned Aerial Vehicle, UAV )
INTRODUCCION
AIS
Las armas de energia dirigida son armas que transportan la energia a
través de ondas electromagnéticas o particulas atdmicas o subatémicas.
Hasta ahora, el empleo de medios laser en el campo de batalla ha sido
utilizado para calcular distancias y sefalar objetivos, sin embargo, el
desarrollo tecnoldgico de estos dispositivos podria convertirlos en el arma del
futuro; siendo especialmente adecuados para la defensa contra objetivos de
gran agilidad, tales como vehiculos aéreos no tripulados, cohetes, proyectiles
de artilleria, mortero, misiles balisticos e incluso misiles intercontinentales y
todo ello con enormes ventajas sobre las armas convencionales actuales. Su
empleo también permitira neutralizar o incluso destruir materiales blindados,
desde plataformas terrestres, navales y aéreas.
feEEL RS HEM - FraE i EmgEENles - B2
H - 1EEES EA M E N RGO RIS R H S - 2800 » 15 Le i B A3y
Feffosg e n] ge (T MR R AR Ay EiEs s R E IR B = R B By H AR
Qi AP ~ Ok > AfoEL ~ A0 EEAE - 5RUETROE L RONPRAESE [ - HREL H ARy E AR
Hes HAERIESS - e HEEHERE - BHEEMMZEhE e LIRS
SR B R AR -
EL LASER
B
El nacimiento de este tipo de armas podria tener su comienzo a finales
del S. xix cuando el ingeniero eléctrico, mecanico y fisico estadounidense de
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origen serbocroata, Nikola Tesla, durante la década de 1890 a 1906, dedicara
gran parte de su tiempo y fortuna en una serie de proyectos para desarrollar
la transmision inalambrica de energia. Fueron muchos los inventos y logros
gue se le atribuyen a Tesla, como la transferencia inalambrica de energia
eléctrica mediante ondas electromagnéticas, el generador de corriente alterna,
la bombilla sin filamento o lampara fluorescente, la turbina sin paletas, la
bobina de tesla, la bujia para los motores de encendido de explosion y
muchos mas desarrollados en el campo electromagnético. Sin embargo, no
fue hasta 1960 cuando el fisico norteamericano, Theodore Harold Maiman,
desarroll6 y patentd el primer laser, que usaba un rubi rosa bombeado por
una lampara de flash para producir un impulso de luz coherente.

HIFRAE 1890 £ 1906 Ay - 2K B4 ud - SeaRniyEEE
SRAZET ~ PMETMYEE R e il - Frrh A T RER T8 E — 25
AVETE BT S AR se 28 o RILHEETES S slesiVet A nlge ey 19
R o ARG EE ST (F it > 3P 2SI ER D R AL BIRE B R
FEGEINEERE ~ AU EM ) IEESIVEHE H RIS ~ MR TR
FRHTHLERIE ~ RS [ZE IR NERE KA K 2 ZE DS 25 A BB G SR 35 5 280
EE| 1960 F > EFRYHEESI R IS 438 S ( Theodore Harold Maiman )
AW E TR HE 75 > ZE N e P Nad e A skE
A AE AR -

El laser (proveniente del acronimo inglés LASER, ight amplification by
stimulated emision of radiation, ‘amplificacion de luz por emision estimulada
de radiacién’) es un dispositivo que utiliza un efecto de la mecanica cuantica,
la emision inducida o estimulada, para generar un haz de luz capaz de
transmitirse por el vacio a largas distancias y concentrar su emisiéon en un
rango espectral muy estrecho.

B (2 HERF FOCRIOR - RS 7 R4 %5 5 LASER ) /&1
BN M E T IERIE ~ 5HE B2 5 A AR R HL 2 th i R S (S
HEH - MR RS P —EF R R ZE A s & Y -

TIPOS DE LASER
BT

Las dos grandes familias de laser son: los laseres de alta energia (High

! pr. Ljubo Vujovic. (10 de julio de 1998).www.teslasociety.com.https://teslasociety.com/biography.htm
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Energy Laser/ HEL) y los laseres de alta potencia (High Power Laser/HPL)?

BRI £ B E | SEEESTES (High Energy Laser/HEL ) &1
T zs (High Power Laser/HPL ) -

En el caso de los HEL, dependiendo del medio por el que propaga la
energia se clasifican en armas de gas, de liquidos, de estado sdlido, de
electrones libres, de semiconductores y de energia nuclear. Los elementos
basicos de un laser son : una cavidad Optica resonante, en la que la luz
puede circular y que consta habitualmente de un par de espejos de los cuales
uno es de alta reflectancia (cercana al 100 %) vy otro conocido como
acoplador, que tiene una reflectancia menor y que permite la salida de la
radiacion laser de la cavidad; un medio activo con ganancia éptica, que es el
encargado de amplificar la luz y un bombeo, generalmente es un haz de luz
(bombeo 6ptico) o0 una corriente eléctrica (bombeo eléctrico) .

B AE BN (HEL) S - RBEEEENNE - q[Llo HRE - K
58~ HEHET - FERNZES LS o B esVEAR=JoM2 + —EDEA LA
R PEERAY R - Bl S SRS - Brp— (SN B A &
SR (PET 100% ) - [ 55—l Rl tiiE & 88 - BARRAY SR SRZFRL s TR0t
SRS IRPE S 5 B o — B AR mAVEENE - BERE
CET 5 F=ETlR - —EZRR - EE SR OERM) B@&ER (BRM) -

En el caso de los HPL, se caracterizan por emitir un pulso, de elevada
potencia de radio-frecuencia, dirigido por una antena. Los efectos de esta
onda son comparables a los de un pulso electromagnético generado en una
explosion nuclear. Principalmente, estan constituidos por una fuente de
energia, un generador de microondas de alta potencia, un modulador, un
componente de microondas y un subsistema de control.

MEPERER (HPL) AVRFRGE KSR T [E 3 5 S DR A ARAR T - S
A5 R BELAZ G N T i AR HY BE AR A & - EE R —ERE &R - RIS =
A HBLEE ~ BN TTAFIFER T 2SR -

2 Ortega Garcia, Julio (2011). Armas de tecnologia avanzada.
https://dialnet.unirioja.es/servlet/articulo?codigo=3835404
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2 AN/TWQ-1 Avenger {8 {/1.7 31 Bk iim =2
&€Las armas de energia dirigida son armas que transportan la energia a
través de ondas electromagnéticas o particulas atémicas o
subatomicas...

RERES [HESEFEHEH - R FERE i HEmeE RS

&Las dos grandes familias de laser son : los laseres de alta energia
(High EnergyLaser/HEL ) vy los laseres de alta potencia (High Power
Laser/HPL) ...

EH5Y AN RIAEEHE(High Energy Laser/HEL YIRS B4 £( High
Power Laser/HPL) ------

DESARROLLO Y VENTAJAS DEL SISTEMA LASER

A pesar de las limitaciones que surgieron, hace mas de cincuenta afos,
al inicio del empleo de las armas laser, como fueron su tamafio y peso, las
elevadas temperaturas que alcanzaban y la gran cantidad de energia
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necesaria para convertirlas en verdaderas armas eficaces; las grandes
potencias armamentisticas mundiales, han seguido apostando por el inmenso
potencial que esta tecnologia podria ofrecer como arma estratégica. ¢ Cuales
fueron los verdaderos motivos que incitaron a las potencias mundiales a la
investigacion y desarrollo de este tipo de armas? Son muchos y muy diversos
los argumentos que se han expuesto a este respecto, proporcionando como
vector de proyeccion la suma de toda una serie de ventajas en comparacion
con las armas convencionales actuales :

WEAE 50 ZAFFIEHAE A RIS R 7 —LLAR SRR - G S sy
ROTHIER ~ (B EEAR SRR EME LGB EA SR s AT fRTA
BReE R RE R EM T ETHE A F MBS a7 Try T - et
5y bt 4% iE fl mes Y EIEJR AR (TR ? (28 T AR A ERYEmE: - 28
I EL & R AR e HEL » B EEEmR S R EH R et 7 — 25 IESS -

¢ Reduccion de costes de fabricacion, instalacion y uso : en términos
comparativos con cualquier multimillonario sistema de misiles, la fabricacion
de las armas laser es sencilla por concepto, su mayor 0 menor precio en la
fabricacién se vera condicionado por la amplificacion de luz que se requiera
alcanzar, medida en kW, y el gasto propiciado de su uso vendra determinado
por el precio de cada disparo de radiacion, siendo éste actualmente menor de
l1dolar ($1) .

O #iE ~ ZZASFIE FIEECA © B oA B 5 35 Ty S 408
B RGEVRERESE - eEAEE FiVERESERERURN R ZESI T
RBEATE RN - DURAEXRERFEENER - mEXEHNER - HAiI
tistAg 1 =T -

() Reduccion de tamafio y peso : este campo es en el que, quizas, se ha
conseguido uno de los mayores logros y que por tanto augura un avance
significativo en su empleo. De esta forma, para la instalacion de un sistema
laser, se ha pasado de necesitar un espacio volumétrico similar al de un
Boeing 747, a unas dimensiones de tan solo 1,3 x 0,4 x 0,5 metros. En
definitiva, algunos de los actuales sistemas HEL se mueven en cifras que
suponen un peso maximo de 750 kg, para un volume maximo de 2 m3, lo que
implica que claramente puedan ser instalados sobre una gran variedad de
plataformas, fijas o0 méviles.

O REFFIEENFHE - fEEER S EH 2t SIS T @R
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Z—» WILE R T EARR R AT ERAVHER © SIS - &5 &
SR ZAEEARE o R ARSI S 747 BUREHE > S8R T {£5 1.3x0.4x0.5
ok o HEE - HAT > — L DU S 228 S E E S B A S 1 S se A
%48 (HEL) o > HE RKEE R 750 AT > f8ff 2m’ o

( Regulacion de la intensidad : una de las mayores ventajas tacticas que
ofrecen los sistemas laser es la posibilidad de regular la intensidad del haz y
por tanto realizar un uso escalonado de la fuerza, lo que permite realizar
desde advertencias luminosas o0 neutralizar un objetivo, hasta la destruccién
del mismo en caso necesario.

O SRIEHRET © HH AR LIV R IVER AT B3 2 — > B2 T AR R A
RHYFREEN LA BTSSR ST EE ] - (o R A S (& s B S H A
DR NIMSIES SRR

( Alta precision : el avance tecnoldgico ha permitido desarrollar estos
sistemas mejorando la estabilizacion del haz de luz, consiguiendo grandes
avances sobre objetivos de reducidas dimensiones y en movimiento.

O SRS « FHYAEP R TER 2508 E - 1868 TOCREBER
NEAE T/ NEY B R R RS B FARE FHUS T B RV -

¢ Arma silenciosa: otra de las grandes ventajas que supone este tipo de
armas es el nulo impacto sonoro que conlleva su empleo, en comparacion
con los sistemas de ataque o defense convencionales, o que en definitiva
supone una gran ventaja tactica, asi como una comodidad de uso para sus
operadores, ya que estos no necesitan protectores auditivos.

O FFEies @ BEGE RS E A5 EEREN S —EEX
ERREHAEE M LAV BREEE  BERE R ENESRETT T E e
FRVEPERE - RN TR ETE I ORaEes - 18 fed% g MBlils B R E R E
g

¢ Reducida huella logistica: otra de las grandes ventajas que supone un
sistema HEL es que no necesita cargar ningun tipo de municion, por lo que no
solo reduce su huella logistica en cuanto a carga previa sino que ademas

% 3HEL de tercera generacion fabricado por General Atomics y certificado en abril de 2015 en EE.UU.
mediante el Sistema Gubernamental de Diagnéstico (GDS) de la Oficina Conjunta de Tecnologia (J
TO)
* Sistema HEL de la DARPA de EE. UU. de 30 kW sobre el USS Ponce
® Video disponible en https://www.youtube.com/watch?v=sbjXXRfwrH
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elimina la necesidad de gestionar los residuos que generan los sistemas de
armas convencionales disefiados para hacer frente a amenazas similares.

O RERC DR EIHAGELESEL © AT 24 (HEL 241) M5 —(EESET
AT B AEE A AR SE > [N E D T RRFIRTRY AR B - 1 HL g e
T — AR HE T [EI R B P FH Y B AR eSS e A W RS Y e B TR -

¢ Dafos colaterales minimos : la gran precisién de estas armas sobre
sus objetivos las aproxima a causar cero dafios colaterales, quedando estos
reducidos a los que puedan producirse de la propia neutralizacion o
destruccion del objetivo.

OFFE(IREREE « FR 5T ER BT B A St (T RIS Y I R B AR BTN
B S AREH ARG A S B i T B H AR IS R

h,

4

NP WA MY TECogNItion.com

[E 4 #r%] STRYKER 8x8 ZLFHEH [LEE. AUSA 2016
€... sumayor o menor precio en la fabricacion se vera condicionado por
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la amplificacion de luz que se requiera alcanzar, medida en kW, y el
gasto propiciado de su uso vendra determinado por el precio de cada
disparo de radiacion, siendo éste actualmente menor de 1 ddlar...
FAEENE FNVERSEREEUANEMBERI DT AR ERIRUKE
EREMFFEANER - SXERNER - BRiAZE 1 =T ($1) ...

& ... Otra de las grandes ventajas que supone este tipo de armas es el
nulo impacto sonoro que conlleva su empleo, en comparacién con los
sistemas de ataque o defensa convencionales...

EEGE RN BRETELAGML - BRSNS —EEXESEEEEH
FRBRERE. ..

LA APUESTA DE EE. UU.

EH

Si hay un pais que ha creido y ha invertido enormes cantidades de
dolares en los sistemas HEL es sin duda EE. UU. Su interés en las armas de
energia dirigida y especialmente en los sistemas HEL, los ha convertido en
una de las potencias interesadas en alcanzar la supremacia en el desarrollo e
implementacion de este tipo de sistemas de armas.

WIREA R E TSR E S R4 (HEL 245) HURAMAEE FIEA
TREE®  A2fEEHIHERE - EEEEEES [ - THESREH
4 (HEL Z&0) o7 Bl - 5 (2 Epe R lUE IR AT 2 2y B 2 B
{5 R 2 — -

Tras los duros comienzos, alla por los afios 80, en el campo de las armas
de energia dirigida, los esfuerzos dieron su recompensa y EE. UU. logro el
mayor laser quimico en el hemisferio occidental, el laser Mid-InfraRed
Advanced Chemical Laser (MIRACL) . Una prueba, en 1997, contra un
satélite norteamericano en desuso estropeo el laser, pero sirvido para mostrar
posibles aplicaciones para cegar satélites. Posteriormente, en 2014, la Marina
norteamericana restablecio la oficina de programas de armas de energia
dirigida, después de reconocer el potencial de dicha tecnologia. La empresa
Northrop Grumman fue la empresa elegida para liderar el proyecto de
demostracion laser de la Marina ( Maritime Laser Demonstrator, MLD ), quien
probo la utilidad del laser contra pequefias embarcaciones.

FNLEHETEEE - ZAIMAE 80 FR1& » MEEEES [ Res sk Py NG T
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Bl > EEITER TR R RALEE S &5 - F AN S RLEE S &8
(MIRACL ) - £ 1997 ¥ —fHREsEnYEE B ETH — IR R E
HE SRR - (HIEHEUREUR T R ECe 2RO ER LAY RTsEME - B
% > 2014 4 » SERFEALAEIEMEEITHE % - BRI A RS [Hess
HE o S RE SN EWELREESHETHE RS (Maritime Laser
Demonstrator, MLD ) ETEIVAE] » szt BRSSPV N ERNERM: -
Plataformas navales
TS
La oficina de investigacion naval (ONR) de la Marina norteamericana
(USN Office of Naval Research ) proporciona la ciencia y tecnologia
necesaria a la Marina y al Cuerpo de Marines para mantenerse a la cabeza en
tecnologia avanzada. En el departamento de programas, la Division 351, se
encarga, entre otros, del programa de armas de energia dirigida. Enmarcado
en el programa que se conoce como el Sistema de Armas Laser (LaWSs, por
sus siglas en inglés) y realizados los primeros test satisfactorios en 2009 y
2010, contra pequefias embarcaciones en movimiento y UAV, desde
plataformas navales, la Marina ha conseguido desarrollar un laser de estado
s6lido que esta integrado en el sistema de armas Mk 15 Phalanx, como un
arma defensiva y ofensiva para aeronaves. El LaWS tiene como objetivo
derribar pequefios drones y dafiar pequefios barcos a una milla de distancia
aproximadamente. El éxito de los ensayos sirvié para equipar al USS Ponce
con el prototipo del LaWS para su operacion el Golfo Pérsico en 2014 durante
su mission del control del estrecho de Ormuz. Ha estado operativo hasta
octubre de 2017, afio en el que se dio por finalizada la vida util del USS
Ponce.

EEFET/E (Office of Naval Research » ONR ) $72 {17 B H 2K
AR S HERH TR RFF RS C AT R AR ARl - HEHEED 351 IR B HAEEES|
HESHZE - 2009 A1 2010 Fax b HBEH RIS 248 (LawsS) FHE( g
BT/ B AR - IEICHIEUE R N e R B E P &
G NRIRS BHRL S A0 ABETTHYHIE - PEICORERECIh AR B RE S e 5 &

® Tom Waldwyn, 08 de febrero de 2018, Fielding US Navy lasers: not quite speed-of-light. IISS. Facts.

Analysis. Influence. https://www. iiss.org/blogs/miIitary-balance/2018/02/us-navy—Iasers
7 The Office of Naval Research (s.f.). https://www.onr.navy.mil/” Science-Technology/Departments/Code-35/All-Programs/aerospace- science-research-351/directed

-energy-weapons-highpower- microwaves
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FIE R IR B2 rhfiiZ 236 MK15 J5fATiH 5 548 (MK1S Phalanx) &1 - LaWS
5T H A ERe B %/ N A0 B — S 7AW NS RS« PRIAR S R
&y USS Ponce BEEMEHRCH T IBHEE R s 240 (LaWS) sTEaYFEERE - DIE
FRREAE 2014 SR B (s HAE 1 T B R 2408 (Ormuz ) - HETEE R AY
EH RGBS 2017 £ 10 H - i REZEselER (USS Ponce) i
A5 -

Actualmente se encuentran en desarrollo dos programas : el HELIOS
(High Energy Laser with Integrated Optical-Dazzler and Surveillance) y a
mas largo plazo el SSL-TM ( Solid-State Laser Technology Maturation )
cuyos programas difieren en plazo y objetivos.

H RRHER 0N ETE E - HELIOS ( A %A e H 28BS HIREnT &
REEE ST Es ) DASCIRAFFEERAAY SSL-TM ([EREEE HRHLAYRAVE ) » S R lEYHE H
TERF I A H A A AR E

El HELIOS se propuso con la finalidad de conseguir como primer logro un
deslumbrador y un laser de 60 kW, teniendo prevista su operatividad sobre un
destructor en el 2021. Su obijetivo final es alcanzar potencias de 150 a 300 kW
y finalmente 500 kW. El nivel mas alto de potencia permitiria combatir misiles
crucero y subsonicos. Por su parte, el SSL-TM ha analizado las lecciones
aprendidas del LaWS de 30 kW montado en el USS Ponce y las ha aplicado
al laser de 150 kW del demostrador, ha elegido el USS Portland para albergar
el laser de mayor potencia y su objetivo se ha centrado en conseguir la
combinacion del haz espectral y el haz director, lo que permitira agrupar
diferentes laseres de longitud de onda para obtener un haz mucho mas
potente.

EPHET HELIOS HYHAERLETEIE 2021 FRei a2 M IRAE(E
—{l&l 60 KW &R Hfas o LA E R B as — (I ERE © 1A s H S AE i 8 A es
2% 150 £ 300kW [T » 22 F] 500KW - B S DRy e S asiiae BT
IR R GE T HIRGH - gk SSL-TM IS s » TIREZFHE(E USS Ponce i
i Y 30 KW S B REs 548 (LaWS) ook Hl—EeaS gl - MR ERT T
b HY 150 KW 4R B Sfas » 88 E DL USS Portland B2 AR Kk s 5 = 2D
B s 240 BRI 2 SR E N - HEEE T EETD D RN
EDEERAVER S o FEERER AN EDE RIVE S 2R G E L UES e E -

8 Megan Eckstein, 30 de mayo de 2019, Navy to Field High-Energy Laser Weapon, Laser Dazzler on
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= High power microwave weapons
— Lowest incident power (or longest range) _
against PGM antennae/seekers O Very low cost per engagement

— Highest powers needed (or short range) (less than $10), but
against PGM internal components O Can be affected by weather and
airborne particulates

Complement kinetic systems

* Solid-state lasers (SSLs) O Most effective over relatively

— <100 kW to defeat EO/IR sensors short ranges (especia"y ground-
— ~100-300 kW to defeat UAVs based lasers)
— 300-600 kW to defeat cruise missiles
Destray soft Destroy aireraft Dest ircraft  Defeat short- < ballist
Detonate  ays atshort  and cruise missiles UAVs at ongu and ceutse missiles  pon RV theater ~ _ miscites I =
“P'WV“ ranges at short nnm lon;er ranges  ballistic missiles boost phase

10 kW 1oo kY

Future SSLs

Airborne Laser {COIL)

5 HHTEENEIFER B AR EE T [E (Center for Strategic & Budgetary

Assessments )

Plataformas terrestres
EEEERN HSNEE

La recuperacién de la capacidad de defensa aérea de corto alcance
(SHORAD) por parte del ejército norteamericano se produjo durante la
guerra fria. Con posterioridad, durante los afios 1990 y los 2000, los aviones
bombarderos y los helicopteros de ataque dieron paso a los explosivos
improvisados detonados a distancia, por lo que EE. UU. decidié desmantelar
la mayoria de sus unidades de defensa antiaérea y depender de la fuerza
aérea para controlar los espacios aéreos9.

FEHAL LRIGE AR I E A AZ i ZE8E 7] (SHORAD ) - Z124F 1990 4
A0 2000 4K > ARG FRCERYIERES D@+ SO AU T # E R B E
FH#% > ER(EF R T AR - Wi FEZ B AR 4 H LS -

Sin embargo, las amenazas existentes cohetes, artilleria y morteros (en
inglés RAM @ rocket, artillery and mortar) unidas a las nuevas amenazas
tecnologicas desarrolladas e impulsadas principalmente por Rusia y China,

Ships This Year as Development Continues. USNI NEWS.https://news.usni.org/2019/05/30/navy- to-fi
eld -high-energy-laser-weapon-laser-dazzler-on-ships-thisyear- as-development-continues

Sydney J. Freedberg Jr., 05 de octubre de 2016, Laser Stryker: Boeing & GD’s Drone-Kiling MEHE
L At AUSA (VIDEO). BREAKING DEFENSE. https://breakingdefense.com/2016/10/stryker-mehel- gener
al-dynamics-at-ausa-video/

www.mnd.gov.tw__62



[l 5 371

RMY ARTILLERY QUARTERLY

como los drones o UAV, no solo para detectar objetivos, sino también para
batirlos y su facilidad de adquisicion por parte de grupos terroristas, pusieron
en jague la supremacia aérea de los EE. UU. Como consecuencia, el ejército
norteamericano comenzd también a experimentar con sistemas de armas
laser para su instalacion en vehiculos blindados.

SR AR A K - KIaflia %5 (Rocket, Artillery and Mortar
System, RAM) DIk F S HEE TR o B Be S8 A HE BN BURHRL - Bilan e Ap
BUBImETER S R - B A EE NMEAE T LMEE EE - HERLE
I P H AR 22 R UM dH 8% > AR S 22 85 1 - (Rt > EEEEE D
FRARN S BR AR R 5 5 a8 S A A A FH e | -

Aunque los primeros prototipos se remontan a 2007 y 2008, no fue hasta
el aflo 2009,cuando la empresa estadounidense Boeing desarrollo un sistema
laser infrarrojo y lo montd sobre el vehiculo tactico terrestre AN/ TWQ-1
Avenger, surgiendo asi el denominado Boeing Laser Avenger, que integraba
un arma de energia dirigida para la lucha contra IED (improvised explosive
devices ) , con una kinética para la defensa del espacio aéreo.

m e BB N Ay F A EEWE] 2007 FF1 2008 A - HAF]
2009 = EEDR SN EIELHHEE AL/ MEE N 240 » WREHZEEE AN/TWQ-1
Avenger {E{&tmErimE [ - EUELERTEIV S ERNENRE - TREh
TR ET IED (2RI E R TR ) fYE maEE LR
eI R SR S i -

La proliferacion de los UAV propicié que en el afio 2016, el Centro de
Excelencia de Fuegos definio, en su Documento de Desarrollo de
Capacidades, la necesidad, entre otras, de adquirir un sistema de armas laser
gue proporcionase, a bajo coste, una proteccion contra las amenazas RAM y
los UAV.

i \PRHEr R 50 S5 B0oK T Hh O 2016 AERE T3 e & o - FREAtFR K
AN BNV — TR AN B IS 2 - M DAPEAGREDKET ~ SKAATH B
il (Rocket, Artillery and Mortar System, RAM ) 7 fit: A\ f4%&AY @2 -

Asi es como a lo largo del afio fiscal 2016, impulsado por los mandos
estadounidenses de defensa espacial y misil, y estratégico

(USASMC/ARSTRAT) ; el ejército desarrolld el primer vehiculo tactico con
laser de alta energia, denominado HEL MD (High Energy Laser Movile
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Demonstrator ) .

SB[ R 2 B RS 5] 80 (USASMC/ARSTRAT ) AYHEEN |

HESY 2016 WA 5 SEEEEERASE 56— SRE B S B lasm = - 74 F HEL MD
(SREE N BB RE ) -

Tras las diversas pruebas realizadas en el HEL MD, también conocido
como HEL MTT (High Energy Laser Movile Test Truck) , se encargb a
General Dynamics su ensamblaje sobre una plataforma terrestre movil. Fue
en la convencion de la Asociacién de Reunién y Exposicion Anual del Ejército
de Estados Unidos (AUSA ), celebrada en Washington DC, a finales del afio
2016, donde General Dynamics present6é el nuevo modelo del vehiculo de
transporte de personal blindado 8x8 STRYKER equipado con un laser de 5
kW bajo el nombre del proyecto Stryker MEHEL 2.0 ( Mobile Expeditionary
High Energy Laser) , con capacidad C-RAM. Los avances permitiran mejorar
el laser de estado sélido hasta llegar a los 50 y 100 kW con capacidad C-UAV.

E&GEY HEL MD (SReB S EERE ) W5 HELMTT (SREE A5
BOHIERE) —E BRSO - BB AF IR 225t S E N 295
I ERE L - £ 2016 FJK > RERER EBETIEREEGGFE S
st HE S (AUSA) R b @sHE ) AE Stryker MEHEL 2.0 (BEhiE
(E=ReE S e ) HEEF  Bor TiclH TEH 5 kKW 4 » HEAFOKAET ~ i
T Z4 ( Counter-Rocket, Artillery and Mortar System, C-RAM ) §E 1377
STRYKER 8x8 Z=HH 78 f1. B - 75 b 7 e i< (o8 [ AR B8 S =57 T-40 1] 50 A1 LOOKw &K -
HEFA K # A RT#EE (Counter-Unmanned Aerial Vehicle, C-UAV) HVAE
77 o

Ahora bien, para alcanzar la capacidad contra misiles crucero y balisticos
se necesitan potencias de laser mayores por lo que el Ejército
norteamericano contintia con el proyecto del actual HEL-TVD (High Energy
Laser Tactical Vehicle Demonstrator ) , desarrollado por Dynetics y el
subcontratista Lockheed Martin, para alcanzar una potencia de 250 kW en el
laser integrado para el afio 2022.

BRI » B T RERIRE SO CRSBAS AT RE 1) T S IR ST
s e 5= B s AL A i B R 2k 2 W2 =] (Dynetics ) F173 ERHS s el
T2 E (Lockheed Martin) Firbft g1y HEL-TVD ( S5E 8 BT L R =) HYJR A
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En el marco de la nueva estrategia energética dirigida, el Ejército esta
aprovechando los progresos realizados en ese esfuerzo para fusionar el
HEL-TVD con tecnologias similares que estan desarrollando la Marina y la
Oficina del Secretario de Defensa. El objetivo del Ejército es entregar cuatro
de estos prototipos de laser integrados en vehiculos tacticos, para una
capacidad conocida como Capacidad de Proteccidon contra Incendios
Indirectos por Laser de Alta Energia (HEL-IFPC) , a un pelotén para el afio
fiscal 2024.

FRy BT E [ RE E s F Ry AL ES Ay — 8070 » S5 e B (R 25 T 7k i AT
Byl A = IEAE SR DUE (A RE B I S5 R flo i FIAE H: HEL-TVD I - 5[ [
HEEAT 2024 A AR (o Hrp O(E 35 5 S Bl B R R LB S RE T
SRRk T1f+EERE ST (High Energy Laser-Indirect Fires Protection Capability,
HEL-IFPC) HYEE

6 AH-64 [aIHF2 EFHRICHEU S RE B S ias (HEL)  ¥ra&pHaf 2017
...la Marina ha conseguido desarrollar un laser de estado soélido que esta
integrado en el sistema de armas Mk 15 Phalanx, como un arma
defensiva y ofensiva para aeronaves...
- A E TR E RE B B 25 B S B E R B2 th 2 S5 YMK 15 7 AT iH a8 2
&t (Mk15 Phalanx) ...
Actualmente se encuentran en desarrollo dos programas : el HELIOS

% Joe Lacdan, 19 de Julio de 2019, Laser weapons that pack greater punch coming to Army. US A
RMY. https://www.army.mil/ article/224661/laser_weapons_that _pack_greater_punch_coming_ to_army

1 Claire Heininger, 02 de agosto de 2019, Army awards laser weapon system contract. US ARMY. ht
tps://www.army.mil/article/ 225276/army_awards_laser_weapon_system_contract
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(High Energy Laser with Integrated Optical-Dazzler and Surveillance) y
amas largo plazo el SSLTM (Solid-State Laser Technology Maturation...
HETIEEHSEHMERE : HELIOS (RARSLEIX H SRR SRS
ey ) MERBEDH SSL-TM (BERRENFHHVEEE) ...
Plataformas aéreas
ZHEENRSIES

Por otro lado, la Fuerza Aérea norteamericana (USAF) también esta
interesada en ensamblar laseres a aviones de combate, aviones no tripulados
y aviones de carga para atacar objetivos terrestres y aéreos. Los primeros
experimentos con un laser aerotransportado de alta energia (HEL) fueron
realizados por la Fuerza Aérea de los EE. UU. entre 1975 y 1984, utilizando
una maquina modificada NKC-135A con un laser de dioxido de carbono

(laser dinamico de dioxido de carbono, GDL ) . A pesar de sus limitaciones
técnicas, se dice que el sistema del antiguo Laboratorio Laser
Aerotransportado de la Fuerza Aérea de los EE. UU. destruyd varios AIM-9
Sidewinder voladores y un avion no tripulado BMQ-342,

Sy J71H > FEEIZEE (USAF) A ERFEE S e SH 2B 1 ~ fie AP
gt b DICEEM A 22 1 EAR - S5EZE AT 1975 5 1984 FfH LL—1{E
HUERY NKC-135A e H A b0t (BRE S bhizot ) #1T H—
Ttk = eSS (HEL) Bl o e FERUT_EAYRS] - B2 RT52 B 22 ik
HEE N B = R R T AR BT R B AIM-O e TR 5 R — 28
BMQ-34 fit AMERYACEE -

Con el paso del tiempo, la USAF ha continuado con sus investigaciones
desde el nacimiento en el afio 1996 del Boeing YAL-1 y su puesta en
funcionamiento bajo la Missile Defense Agency en el afio 2001, basado en un
laser quimico de un megavatio de potencia e instalado a bordo de un avion de
carga Boeing 747-400F y que forma parte del sistema de interceptaciéon del
escudo antimisiles de los EE. UU., disefiado para derribar misiles balisticos e
intercontinentales en su fase de ascenso, hasta el proyecto mas reciente,
HELLADS (High Energy Liquid Laser Air Defence System ) que consiste en
un laser de 150 kW para proporcionar capacidad C-RAM a las aeronaves de
ala fija y rotatoria. En 2017 la contratista Raytheon monté un HEL sobre un
helicoptero de ataque Apache AH-64 adquiriendo y derribando un avién no
tripulado.
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PE-E s R HERS - SRR BN N e R 258 - 0 1996 F4¢5%
ME YAL-1 HEEVEE ST 24 0 10 2001 RIS ES Nk » s RIS,
DR 1 IR LRV b2 B B - WAESEAF DR & 747- 400F 1% | - A%
v > LTS E YT A E R NN PR ESE - A E it 150 KW &R ST 4H R
HELLADS (SRERAGHOCERISIZE 2450 ) WIFEats @ RoE AT BRI A
K ET ~ HugE B HEE 2.47 ( Counter-Rocket, Artillery and Mortar System, C-RAM )
AE)7 - ERCGERIEHEE ERE RSN —E 7 - 2017 A AR EREE WA EE—
28 AH-64 [IE=ErEE BT B2 T ERE T N 28 (HEL) » D 5%
I YN R

Asimismo, se ha le ha otorgado otro contrato a Lockheed Martin para que
la empresa trabaje en una nueva torreta laser para aviones, en la que se
implemente un haz que controle 360 grados para derribar los aviones y
misiles enemigos que se encuentren arriba, debajo y detras del avion. El
sistema ha sido sometido a muchos examenes y surgié en el proyecto
SHIELD, cuyo objetivo es generar un arma laser de alta potencia para
aviones tacticos de combate para 2021 con la finalidad de conseguir sistemas
pequenos, agiles y poderosos para fortalecer sus capacidades de defensa
tierra-aire y aire-aire.

BEAh - IR A TR S T AFBBEZEE ] T e - i A EEHEH
ST AR B S hf s - Horp BfRE 360 EE{THYEBSHERLIEE FJ7
N7 B A% TT RN EE - Ry F] SHIELD 5138 HAR » 7% 280 8808 25 VAT
BEETEELL 2021 4 SR BER I AR A e D H VAL ~ RIS R B S s 2
il HIR - DI sRZE A2 M AT 22 [ ERE T -

La proliferacion de los UAV propiciéo que en el afio 2016, el Centro de
Excelencia de Fuegos definio, en su Documento de Desarrollo de
Capacidades, la necesidad, entre otras, de adquirir un sistema de armas
laser que proporcionase, a bajo coste, una proteccion contra las
amenazas RAM y los UAV.

I A PRAV B8 oK TR OMER2016 SERENSBBEFOR  BREMFE RN &
DA —REER AR E N RS RS - WP R E K Fr ~ XA 28 B
(Rocket, Artillery and Mortar System, RAM ) Kt AERIEE -

2 E| Radar de la Georealidad, 11 de julio de 2017, Raytheon monta un laser en un helicoptero de a
tague Apache.
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Por otro lado, la Fuerza Aérea norteamericana (USAF) también esta
interesada en ensamblar laseres a aviones de combate, aviones no
tripulados y aviones de carga para atacar objetivos terrestres y aéreos...
F—HE » EBZEE (USAF) thAEREN SR - AN
b - ISR EAIZE o 5.
LA APUESTA DE OTROS PAISES
HAthBRZE

Como es légico, no solo EE. UU. se ha interesado en el potencial que
proporcionan los HEL debido a su relacion coste-eficacia. Destacamos a
continuacion algunos de ellos :

BN ARAZEBEAERERR B HNARG SIS S 5 250

(HEL) - DUNRFEERG M 4E HA B ST E AT L IH H AR %K
Israel
PNV

Un pais en continuo conflicto con HAMAS y en continua tension, ha
prestado siempre especial atencion a los sistemas HEL. De hecho, financio
junto con EE. UU. el Mobile Tactical High Energy Laser ( MTHEL ) ,
enmarcado en el proyecto NAUTILUS, pero que finalmente fue abandonado
por ambos paises.

DLy 2— I8 B B dH 48— B @28 H R AR E RoRAVEI S - NI ¥
PEREE I %8t (HEL) FralBii: - SE L > BBEE—HEEL 7 NAUTILUS
HEPEGETEI BT SRE B S e (MTHEL) - (HEETE RS i B -

Mas recientemente, el Ministerio de Defensa israeli forz6 a sus dos
empresas gigantes de la defensa, Rafael y Elbit, a desarrollar conjuntamente
un sistema de defensa aéreo basado en laser’®. De esta manera, en el
Singapore Air Show 2014, se presentd el sistema HEL movil, bajo la
denominacion de Air Beam como la capacidad de defensa israeli contra
cohetes de corto alcance, proyectiles de artilleria, morteros y drones.

BT LA S Ef K L/ KB A =] Rafael #1 Elbit Bi&F ¢ —1EE
S22 2800 » AT 2014 s ze g b - o 17 LA Air Beam 4SS
REER I &4 (HEL) » DULEBR L@ S SRR K i ~ o8 ~ A0 B AT ARy

3 Israeli firepower, 06 de enero de 2020, Israels latest Laser air defense — what is it exactly? How i
s it a breakthrough?. https:// www.israelifirepower.com/2020/01/18/israels-latest-laser-airdefense- what-is
-it-exactly-and-how-is-it-a-breakthrough/
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AEJT -
China
R AR

Durante los ultimos quince afios, apoyado por su elevado PIB, China ha
desarrollado un proceso de modernizacion de su equipo militar que se ha
convertido en fuente de preocupacién para sus rivales estratégicos. De hecho,
han existido diversas confrontaciones diplomaticas al respecto. Con dicha
modernizacion, China ha desarrollado un sistema de laser quimico de cinco
toneladas que se ubicara en la baja orbita terrestre para 2023.

fEib% 15 Fi o 7S GDP AYSZFF N » REIRFERHRL I EHEEEH AL
AV ERE - BV SR T R HER S FAVIE B 2R - BE L - fFEJTH
AR T S RN - fEPEE ERavEA L FEIRECHEIT 5 WERRAY
BB RN AR » RHE 2023 G2 Fift H BT RAtER S F o

China divide su sistema de armas laser en dos grupos : estratégicas y
tacticas. Las primeras son de alta potencia, aéreas o terrestres que tienen
como objetivo interceptar ICBM y los satélites a miles de kilobmetros de
distancia. Las segundas son de bajo poder, generalmente utilizadas para
defensa aérea de corto alcance o defensa personal. Estos objetivos son
vehiculos aéreos no tripulados, misiles y aeronaves de vuelo lento y con
rangos de efectividad entre pocos metros y 12 kildmetros de distancia.

B KRR LR B AR 2R 57 R« BRI B B SR AR AT 5 5 2458 - Al
TR ~ MRE Y - AR ST B MYMIESE B ER A 2 - 18
BT » R AR ARE 22 BB PR - 5 R A A~ SR g R
TRITHYIREE - AR AR E] 12 N B 7 -

Entre las innovaciones chinas mas llamativas, se encuentra el Silent
Hunter, un arma laser de 30 a 100 kW, basada en vehiculos, de 4 kilometros
de alcance, capaz de cortar acero de 5 mm de grosor a una distancia de un
kilbmetro. Este sistema fue utilizado por primera vez en la Cumbre del G20 de
Hangzhou como medio de proteccidn.

HrE KR i — IR 5 | 3 H RS U8R A (Silent Hunter ) »
&7 30 £ 100 kW e FUE R ilas - HiEE 4 A HEE - gedr A BAVEE

1 7 Yang, 05 de junio de 2018, CO18093 | China’s Laser Weapons: Future Potential, Future Tensio
ns?, RAJARATNAM SCHOOL OF INTERNATIONAL STUDIES. https://lwww.rsis.edu.sg/rsis-publication/
rsis/co18093-chinas-laser-weapons-future-potentialfuture- tensions/#.Xq9Pzm5Uliv
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HEAITIE] S A EERHIN o 3% ARG ETEFIEENUN G20 Sid FIEFAEZ
R -
Rusia
FREEHT

Es presumible que Rusia posea un extenso campo de investigacion en
esta materia, ya que su politica y comportamiento relacionado con las armas
ha sido de constante competencia y rivalidad con Estados Unidos. Segun
algunas fuentes podria haber instalado ya este tipo de armas laser en sus
MIG-35 y estaria desarrollando un sistema laser estratégico con capacidad
para derribar satélites en 6érbita. En similitud al YAL-1 estadounidense, Rusia
ha desarrollado su laser de mayor capacidad y lo ha montado en el avion de
transporte IL-76

(AR ATELR T ~ s A BEAYIBCRANTT f— B2 B A Ry M1 Y
T o EIEE AT DAFE R (E A i 5 B e 8 5 T VAR e SR I % AR S - 15— 2808
AN - (EREEHT AT BE AR E HIORAR-35 Bk (MIG-35) b2 1Al Es
SEES - M HIEAER % — TR A ST B i 1 A BREES B S e 24t © A=
Y YAL-1 —#5% - (RERNTIRGASE T SaE B S el L2 28 IL-76 i -

Asimismo, el ejército ruso, a través de la corporacion rusa Astais ha
desarrollado un furgén, disefiado para emplazar el nuevo sistema laser de
combate Peresvet puesto en servicio desde diciembre de 2018 y que
realizaria las mismas funciones que los sistemas de defensa antiaérea y
antimisiles.

[EIRY > (AT R REAE . FCETHY Peresvet BXFIEE I 2047 - BB
ZEHT Astais AHEIBHEE T —FEEH > WELH 2018 4 12 ARLAER - "RHEEH
T EAL[G5 ZE 1 S B B 2 A R A
Paises europeos
BOMNEIZ

En el caso de los paises europeos, Alemania, a través de la compafia
Rheinmetall Defense Electronics, es la encargada de la fabricacion de este
tipo de sistema armamentistico y la que tiene fijada una linea de investigacion
avalada no solo por sus equipos de cientificos sino por la posibilidad de

* 05 de junio de 2018, Desarrollan la plataforma para el nuevo sistema laser de combate ruso Pere
svet. ACTUALIDAD RT. https:// actualidad.rt.com/actualidad/274385-rusia-desarrollar-plataforma- sistem
a-laser-peresvet

www.mnd.gov.tw__70



|

ARMY ARTILLERY QUARTERLY

contar con hardware de calidad, ya sea de la propia empresa o de otras del
ambito europeo. Su sistema HEL esta basado en la superposicion de laseres,
logrando de esta manera que, con cuatro

de ellos de 20 kW de potencia cada uno, se pueda obtener una potencia final
focalizada de 80 kW.

MECMEIZR T (RN 7 1 248 8 <2 B B[V 3R Bl AR B B B ilas 2147 >
LT — &Y - MEGEIERIZERAEEA - 1 A REEEZ A RS
EEUNE M A Y S M E RS - "EVEREEN RS (HEL 2%) > ANEEE
Th By 20 KW 4R 245 - DU SN 172 a5 T 80KW SISk -

También la empresa MBDA Missile Systems, que cuenta con
operaciones en Reino Unido, Alemania, Francia e Italia ha desarrollado un
generador de efectos laser giratorio, disefiado para desplegar en diversos
terrenos y las plataformas basadas en el mar. Con un sistema de orientaciéon
de haz que cubre un hemisferio completo, el sistema puede adquirir los
objetivos en un arco de funcionamiento de 360 grados, realizar su
seguimiento y destruir objetivos especificos utilizando un rayo laser.

MBDA Missile Systems /A&7 Ry J5led] ~ fEEY ~ JABIFIFEAHIBAEE T —FElE
PR RUR A AR ES - N EIB A E S EPAEESE & | o B RDCR VIR AR &
S EEEEER - BIRTLAYU AR RIREEAE 360 5 iR Rt H AR » WfEHERHOE
FAERFTE HE -

EL FUTURO DE LAS ARMAS LASER
BT EERHYARK

Hasta hace unos afios era impensable la utilizacion del arma laser en los
conflictos actuales; sin embargo su versatilidad para hacer frente a diversas
amenazas, su relacion coste-eficacia, unida al avance tecnolégico producido
en su desarrollo, mejorando principalmente la potencia del haz de luz y el
suministro de energia a través de generadores de menor tamafio han
propiciado que las principales potencias mundiales inviertan y apuesten por
este tipo de sistemas de armas para ir sustituyendo los actuales empleados
en la defensa aérea.

EERIITEFAT > AR SRz P A E A HesdE LR R EImE  28m o

' 25 de febrero de 2015, Sistema HEL de Rheinmetall Defence Electronics. https://lwww.youtube.com/
watch?v=KUGpCUkFwYI& feature=youtu.be
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TR HE B = DA B S e 2 - AR 22 T B AR s
W15 B8 S B Es M S S AR N 2 DIREE ~ ARG (B - DL R AT HGH 38 18 %
FPAERR S AR A D DR GE EHRy N 2% SRR AL AR R AN R 2D - SR+
FREIG I B R BOCHas LA & -

Nos encontramos en un mundo en continua evolucion, donde los
sistemas de armas antiaéreos no son una excepcion. Las potencias
mundiales sélo pueden preservar su hegemonia permaneciendo a la cabeza
en los procesos de experimentacion, sustentados mediante sus programas de
investigacion, desarrollo e innovacion; por lo que podemos afirmar que la
carrera en la evolucion tecnoldgica de los sistemas de armas laser ha
comenzado.

P 3 R AE —(E A BT LAY I R T R R H ST - SEFIalH
sTEIRF T RS ERH B SRR Y B il - A Refrdss LRt Az - i H
B1322 EES R AR FIA 5 FrDAFRA AT DASR - B 5T s A SR il 3 AV i B 4K
FRAR T
En el caso de los paises europeos, Alemania, a través de la compaiiia
Rheinmetall Defense Electronics, es la encargada de la fabricacion de
este tipo de sistema armamentistico y la que tiene fijada una linea de
investigacion avalada no solo por sus equipos de cientificos sino por la
posibilidad de contar con hardware de calidad...

MECNBERT S - REEERE S BEETATREEEN KSR - &
LT =R - MEREIERZERNET - T EA T EEEZ A TS
BIOMEAt A S HY S B RS - -

ma /e

FARE SR AR 525 BE TI AR B DA Ry SmBION 22 2 52N PE 5 T 5 52 -
FESEIMEEECR A TFRAT A Al 2GR o 150 R RS RS Y & — N E R
RIS DR kiR i BRI 22 B - —HENRE A NFmEGRE - 1~ %
HIBHZERE ST » R R fE& 8 SRV BT A N 3 T G- B AE A Y 48 Bl AR R 3 E
B R P B 1 R R R R B R R 28 - R T ¥R = pE B
ZHE A E M aE B s S B B AR - BRI 21 HECI A HIEREE
TS TTEIRNZ I Es RFMNGHEE - (EAE R A R AG B RS Ay B ls A &
GHIZEY o B BUR R ETEIT I = AV EN S - DUHRE R S Sl - Tk
e S T e e e - DU RI RS, F =G =EIZEE -

Freg SRR RN - i@k 20 FEEEIZR GDP k& T K
ST STHEREN R B RN ESRE AR BER - SR8 iR
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Preventing a Short Jump across a Wide Ditch:
Fully Embracing Mission Command to Avoid a
Multi-Domain Disaster

Hbf 2B (EERVam) BHT - 2022 £ 3-4 A5%
( Military Review, March-April 2022 )

YEZ : Robert Rose 7D
=Y fIEE
A short jump is certainly easier than a long one; but no one wanting to
get across a wide ditch would begin by jumping half-way.
—Carl von Clausewitz
The American military risks a short jump across a wide ditch with the
multi-domain operations ( MDO ) concept. The concept assumes an
American advantage in rapid and agile decision-making due to mission
command. Mission command provides the tempo and agility required to
succeed in complex environments, pursue maneuver warfare, and succeed on
the multi-domain battlefield. However, the Army has only partially embraced
mission command. Unless the Army fully embraces mission command through
organizational, doctrinal, and training changes, it could make a halfway jump
into a military disaster.
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In pursuing MDO, the Army assumes an advantage in mission command
against peer threats. We need to challenge that assumption in Russia’s case.
The U.S. Army must recognize the strategic, cultural, and hierarchical
pressures that inhibit such an advantage. To overcome those barriers to
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mission command and to enable maneuver warfare, the Army should (1)
clarify the vision of mission command to allow soldiers to properly
conceptualize the vision; (2) strengthen unit cohesion and flatten hierarchies
to produce an entrepreneurial organizational culture; (3) adopt a deci-
sion-making model based on satisficing that supports rapid and flexible
decisions; and (4) conduct regular large-scale, force-on-force exercises that
simulate the complexity of warfare to develop the frames of references
necessary for mission command. These changes will enable the decentralized,
high tempo, agile decision-making required for MDO to succeed.
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MDO recognizes five domains ( ground, air, maritime, space, and
cyber/electromagnetic spectrum ) . Although the United States has dominated
these domains in Afghanistan and lraq, it must prepare to operate under
conditions in which future adversaries have windows of dominance in select
domains. According to MDO, competitors have invested in anti-access/area
denial (A2/AD) systems to provide layered standoff. This standoff could
allow them to use force to create a fait accompli, which the joint force would
struggle to penetrate at an acceptable cost and without risking escalating a
limited conflict to a general war. U.S. Army Training and Doctrine Command
Pamphlet (TP) 525-3-1, The U.S. Army in Multi-Domain Operations 2028,
states that “Army forces penetrate and dis-integrate A2/AD systems and
exploit the resultant freedom of maneuver to achieve strategic objectives (win)
and force a return to competition on favorable terms.”* In order to penetrate
A2/AD systems, Field Manual (FM) 3-0, Operations, explains that the Army
will exploit weak points and seize positions of relative advantage through
maneuver warfare.’
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Maneuver warfare seeks systemic disruption. In 1989, the Marine Corps
Doctrinal Publication (MCDP) 1, Warfighting, provided the most succinct
definition of maneuver warfare: “A warfighting philosophy that seeks to shatter
the enemy’s cohesion through a series of rapid, violent, and unexpected
actions which create a turbulent and rapidly deteriorating situation with which
he cannot cope.” It repeatedly out-decides the enemy and exploits
opportunities until they are in such chaos that they cease to provide effective
resistance.
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B. H. Liddell Hart described maneuver warfare as water overcoming an
obstacle: the water does not approach the obstacle with a centralized plan. It
tests it at countless points until it finds weaknesses then rushes in to create
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' U.S. Army Training and Doctrine Command (TRADOC) Pamphlet (TP) 525-3-1, The U.S. Army
in Multi-Domain Operations 2028 (Fort Eustis, VA: TRADOC, February 2020) , 17, accessed 2 Jul
y 2021, https://adminpubs.tradoc.army.mil/pamphlets/TP525-3-1.pdf.

% Field Manual (FM) 3-0, Operations (Washington, DC: U.S. Government Publishing Office [GPO],
6 December 2017 ), 1-80, accessed 2 July 2021, https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf
Iweb/ARN6687_FM%203-0%20C1%20Inc%20FINAL%20WEB.pdf.

® U.S. Marine Corps Doctrinal Publicaton (MCDP) 1, Warfighting (Washington, DC: Headquarters,
U.S. Marine Corps, 1989) , 59.
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and exploit breakthroughs.* Edward Luttwak explained that “the whole
operation rests on the ceaseless maintenance of momentum,” which becomes
supreme during the breakthrough phase.® If momentum is lost, the enemy can
plug his gaps and encircle vulnerable units that have broken through.
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Achieving this tempo requires commanders to empower subordinates to
act with disciplined initiative through mission command. Low-level leaders can
more quickly understand the situation at their level and exploit opportunities
than senior leaders. William Lind argued that “only a decentralized military can
have a fast OODA [observe, orient, decide, act] Loop.”6 A force that more
rapidly cycles through OODA loops than an enemy will cause its foe to lose
cohesion and collapse. By making decisions more quickly than the enemy can
react, this form of decision-making can exploit enemy vulnerabilities that arise
from the natural friction of warfare faster than enemies can fix them.
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The concepts of OODA loop cycling and maneuver warfare provide a
solution against modern adversaries. Our adversaries are complex and
adaptive, and they possess the resiliency to react to our actions in
difficult-to-predict, asymmetric ways. Centralized solutions cannot overcome

* B. H. Liddell Hart, “The ‘Man-in-the-Dark’ Theory of Infantry Tactics and the ‘Expanding Torrent Syst
em of Attack,” Royal United Services Institution Journal 66, no. 461 (February 1921) : 13, https://
doi.org/10.1080/03071842109421930.

> Edward N. Luttwak, “The Operational Level of War,” International Security 5, no. 3 (Winter 1980-19
81) : 20, https://doi. org/10.2307/2538420.

® william S. Lind, Maneuver Warfare Handbook (Boulder, CO: Westview Press, 1985) , 4-6.
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such adversaries except through overwhelming attrition. OODA loop cycling
and maneuver warfare can achieve a level of systemic disruption to overcome
our adversaries’ resiliency at an acceptable cost. MDO attempts to pursue this
theory of victory, but we must maintain a higher tempo of operations than our
adversaries for this theory to succeed.
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MDO assumes the American military can decide at a more rapid tempo
than its adversaries. Gen. David Perkins, the former commander of U.S. Army
Training and Doctrine Command, called maneuver warfare our “ace in the
hole” against adversaries such as Russia that take an attritional approach to
warfare.” Perkins claimed that we should pursue maneuver warfare, because
the “enemy does not have that agility, does not empower subordinates to do
that.™ TP 525-3-1 similarly assumes that Russia “organizes and operates
forces through highly centralized command and control structures that have
difficulty adapting to rapid tactical changes or complexity.”
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These are dangerous assumptions. Robert Leonhard warned that
overconfidence in maneuver warfare could prove disastrous if “the U.S. is
engaged with a better rival [than Iraq] --- that is capable of showing initiative

" GEN Perkins Explains #MultiDomainBattle, March 27, 2017, YouTube video, posted by “US Army T
RADOC,” 27 March 2017, accessed 2 July 2021, https://www.youtube.com/ watch?v=sHAOpmg3mtg.

® LANPAC Symposium 2017: GEN Perkins Keynote Address on Multi-Domain Battle, YouTube video,
posted by “US Army TRADOC,” 31 May 2017, accessed 2 July 2021, https://www.youtube.com/watc
h?v=X1QghhZbqAS8.

® TP 525-3-1, The U.S. Army in Multi-Domain Operations 2028, 14.
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s fER =
in every echelon of command.”” If America was to attempt high-risk maneuver
warfare against an enemy that operates at quicker tempo, it would risk
disaster.
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Gen. Mark Milley voiced concerns over the Army’s decision-making: “I
think  we’re  over-centralized, overly bureaucratic, and overly
risk-averse—which is the opposite of what we're going to need.”"' He observed
a trend in America’s way of war. The Army has tended toward centralization
and attritional warfare rather than decentralization and maneuver warfare. It
never fully embraced mission command.
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The Army first codified mission command and maneuver warfare under
Air-Land Battle doctrine. Gen. Donn Starry produced the Air-Land Battle
concept in 1982. The concept owed much to Prussia’s Auftragstaktik ( mission
type tactics ) , which was translated into “mission command.” Air-Land Battle
introduced the operational level of war and revolved around four tenets:
initiative, depth of operations, agility, and synchronization.
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% Robert Leonhard, The Art of Maneuver: Maneuver Warfare Theory and AirLand Battle (Novato, CA:
Presidio, 1991) , 270.

M pavid Barno and Nora Bensahel, “Three Things the Army Chief of Staff Wants You to Know,” War
on the Rocks, 23 May 2017, accessed 2 July 2021, https://warontherocks.com/2017/05/three-things-
the-army-chief-of-staff-wants-you-to-know/.
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However, when Col. John Boyd, the father of the OODA loop, met the
writers of the doctrine, he complained that synchronization was antithetical to
maneuver warfare. He argued that synchronization means evening up the
front line and waiting for slower units. “An army that relies on synchronization
IS not an army that practices maneuver warfare --- This idea of

»12

synchronization will ruin the Army.
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MDO continues the chorus of synchronization. TP 525-3-1 tries to avoid
using the word “synchronize” (only six occurrences ) but delves deeply into
the thesaurus to repeatedly use synonyms such as “integrate” ( seventy-three
occurrences ) , “converge” ( ninety-four occurrences) , “federate” (three
occurrences) , and “synergy” (twenty-three occurrences) .” The pamphlet
begrudgingly accepts the trade-off between tempo and synchronization:
‘Commanders will invariably accept less-than-perfect multi-domain
synchronization in order to maintain a higher tempo.”* Leonhard’s criticism of
AirLand Battle could apply to MDO: “The developers of AirLand Battle flirted
with maneuver but have been unable to shake off American military traditions
of the past --- the irresistible song of technology, fire, and mass destruction
continue to lure American thought back to the battle calculus of attrition.”” To
understand America’s difficulty in adopting mission command and maneuver
warfare, it is important to identify the mechanisms that gave rise to these con-
cepts in the Prussian army.

Z U PR A R F I MR - H4R9E 525-3-1 s {FE il
i [T T AL 2% ([EHIER 6 Z0) » i HARRAW RN 8538 - —
A EREERE TS (KR 7370 T EE S (3 94 ) ~ &5 (HIFR 3
)~ fiplE (HER 23 ) - Vg B e F-Masaie < (FEET 2 B [E0- P [y
B fEEE R TR E SNERERZ - (hRREZ N K SE 2 s E 20 T B

!> Robert Coram, Boyd: The Fighter Pilot Who Changed the Art of War (New York: Little, Brown, 20
02), 371.
¥ TP 525-3-1, The U.S. Army in Multi-Domain Operations 2028, C-7.
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Prussia’s Adoption of Auftragstaktik
B LHVER = Edir

Prussia’s geopolitical position provided the impetus for maneuver warfare.
Prussia was economically weak and vulnerably located in the center of
Europe. It needed to pursue wars that were kurtz und vives (short and
lively ) ." If its adversaries could concentrate their resources on Prussia, they
could overwhelm it in a war of attrition. This threat provided the impetus for
Bewegungskrieg ( maneuver warfare ) , which was enabled by “an army with
a high level of battlefield aggression, an officer corps that tended to launch
attacks no matter what the odds, and a flexible system of command that left a
great deal of initiative, sometimes too much, in the hands of lower-ranking
commanders.””’
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Field Marshal Helmuth von Moltke the Elder codified the concepts that
became Auftragstaktik. He had a Clausewitzian understanding of war as the
interplay of chance, friction, and the fog of war. Since no plan survives first
contact with the enemy, as Moltke reputedly said, he put a premium on
flexibility. Strategy was a “system of expedients.”* He emphasized
decentralized and rapid decisions. Victory depended on the ability of
subordinates to identify and exploit fleeting opportunities for the benefit of the
strategic objective. He prepared the army to take advantage of these chances

“ Ibid
> | eonhard, The Art of Maneuver, 186.
'® Robert Citino, The German Way of War (Lawrence, KS: University Press of Kansas, 2005) , Xxiii.
17 |pa: .
Ibid., xiv.

www.mnd.gov.tw 108



|

ARMY ARTILLERY QUARTERLY

with minimal guidance. During the Franco-Prussian War he “had no firm plan
for his operation against France. He never had one for any of his campaigns.””
No one had the foresight to plan the events that led to the decisive Prussian
victories over Austria at Koniggratz or the French at Sedan. Both battles came
about through aggressive, independent action by subordinate commanders.
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Prussia enabled Auftragstaktik through a flattened hierarchy amongst
officers. The state was founded on a compact between the monarch and
aristocrats who maintained near sovereignty over their fiefs and dominated the
officer corps. Acknowledging their independence in battle was not only
effective decision-making but part of the Prussian social contract. It would
have been unseemly to micromanage an aristocrat even though he was
serving as a subordinate.” Prussian officers celebrated stories of subordinates
defying their commanders to act with their own initiative. As Prince Frederick
Charles admonished an officer, “His majesty made you a major because he
believed you would know when not to follow orders.™
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'® Eitan Shamir, Transforming Command: The Pursuit of Mission Command in the U.S., British, and Is
raeli Armies (Stanford, CA: Stanford Security Studies, 2011) , 37.
% Citino, The German Way of War, 174.
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The Difficulty of Translating Auftragstaktik into Mission Command
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America has faced challenges adopting Prussia’s model. The United
States has a strategic culture that promotes risk aversion during wars. The
oceans provide safety while America’s industrial base ensures that time is in
its favor. These advantages allow America to build up overwhelming combat
power to win wars. With a few notable exceptions, often from periods of
relative power equivalence such as Winfield Scott in Mexico, Ulysses S. Grant
at Vicksburg, or Douglas MacArthur in Korea, America has followed an
approach to war that emphasizes attrition over maneuver. As with Dwight
Eisenhower’'s broad front strategy, the attritional approach relies on
synchronizing combat power to efficiently and dependably grind down
opponents rather than achieving the tempo necessary to exploit the
opportunities that lead to an enemy’s systemic disruption. This approach
emphasizes risk mitigation and control over risk tolerance and subordinate
initiative.
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Recent operations have reinforced the Army’s risk aversion. ldeally,

?% 1pid., 32.

*t Trevor N. Dupuy, A Genius for War: The German Army and General Staff, 1807-1945 ( Englewood
Cliffs, NJ: Prentice, 1977) , 116.
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mission command would flourish in counterinsurgency, which should be driven
by small-unit operations. Mission command allows low-level leaders the
initiative to adapt to the unique situations in each of their areas of operation.
Britain controlled its empire through an extreme version of decentralized
control that was more akin to “umpiring.”” However, with success so difficult to
measure in Afghanistan and lraq, commanders veered toward risk aversion.
Commanders feared casualties and the “strategic corporal” whose tactical
mistakes could have strategic impacts. They emphasized restrictive rules of
engagement, constant oversight, and Byzantine approval processes. These
methods were the antithesis of mission command.
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American military culture further hinders mission command by a tendency
toward technophilia. It assumes technology can pierce through the fog of war.
Robert Bateman expected that our improved communications capabilities
would signal the “Death of Auftragstaktik.”” In the 1990s, the Revolution in
Military Affairs (RMA) played into the “technological optimism that has
historically animated U.S. defense planning.” It engendered visions of a
mystical silver bullet that would eliminate Clausewitz’s “fog of war” and allow
for quick, decisive victory. Even with the obvious limitations of the RMA,
technophilia has found a new lease with endless discussion of technological
offsets and “decision dominance.”
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“Decision dominance” provides utopian visions of perfectly connected
sensors feeding into artificial intelligence (Al ) to provide omnipotent
understanding for commanders. It reinforces centralization and
synchronization. This latest concept ignores the real world friction that
prevents systems from talking even in highly regulated warfighter exercises in
which simulations replace real sensors.
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“‘Decision dominance” also puts unfound faith in Al. Current machine
learning excels at developing algorithms to play games such as Go. Go
provides perfect information, limited options, and millions of replays. When
problems become less structured, Al fails. After high expectations and billions
of miles analyzed, driverless cars have hit a roadblock and occasionally
pedestrians. The founder of a failed self-driving vehicle company explained,
“Supervised machine learning doesn’t live up to the hype. It isn’'t actual
artificial intelligence akin to C-3PO. It is a sophisticated pattern-matching
tool.”” While useful for certain problem sets, modern machine learning is
unsuited for decision-making in the fog and friction of war, which provides a
data set of zero, novel situations, and an enemy who will actively deceive
algorithms. If the Army’s investment in Al produces an operational system,
opaque algorithms will freeze commanders, as their decision-making will be
dominated by untrustworthy and untestable inputs.

% Robert Bateman, “Force XXI and the Death of Auftragstaktik,” Armor 105, no. 1 ( January-Februar
y 1996) : 16-20, accessed 2 July 2021, https://www.benning.army.mil/armor/eARMOR/content/issues/
1996/JAN_FEB/ArmorJanuaryFebruary1996web.pdf.
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Decentralized Decision-Making in Russia
T R BIASR

While technology, recent operations, and culture have served to hinder
America’s adoption of mission command, the Russian military has trended
toward a decentralized, rapid, and flexible system of decision-making. This
system emerged through Russia’s geopolitical vulnerability, strategic culture,
and military reforms. From the time of Red Army Chief of Staff Mikhail
Tukhachevskii's reflections on the Russian Civil War, Russian theorists have
understood the importance of the operational level of war, the need for the
disruption of continual, uninterrupted strikes, and the “operational shock” of
maneuver warfare.” More recently, based on lessons from the 2008 Georgian
War, the New Look Reforms have supported maneuver warfare by
professionalizing Russia’s force, training rapid decision-making, and
decentralizing capabilities. Russia has tested these concepts in Ukraine and
Syria.
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Russia shares Prussia’s sense of strategic vulnerability. Russia cannot
win an attritional war against NATO or China. It needs to pursue a form of
warfare that exploits weakness and achieves rapid victories. The Chief of the
General Staff, Valery Gerasimov, calls this “21st Century Blitzkrieg.”” To stand
a chance against the West, Russia must act fast to achieve a fait accompli.

(] 7 B 5 - RIS Ha 95 PEAETE] - AR ERIDLT s LA TR R - R
B K — TR AR 95 5 M R O YL - BRI BIAE S EE R FLYE - ARAIPE 5K
TRk 21 tHACPOREE | - "R T AXUERTE HER - REVERICNETE) -
LU SRR R Y & -

Instead of waiting for a synchronized strategy, Russian decision-makers
pursue a strategy of tactics guided by a shared vision. Much as Moltke
explained that strategy is a “system of expedients,” Russian strategic culture
emphasizes flexible tactics adapted toward the current situation. Michael
Kofman explains that Russian leaders pursue a strategy common to success-
ful business startups. “The hallmarks of this approach are fail fast, fail cheap,
and adjust. It is principally Darwinian, prizing adaptation over a structured
strategy.”” Without a structured strategy, Russian decision-makers can rapidly
adapt, exploit success, and abandon failures. “Moscow can fail and try again
comfortably within a single U.S. decision-making cycle.”
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The Russian military desires a quicker decision-making process than
potential adversaries. Since Soviet days, Russian commanders have used a
form of doctrinal template to provide a rapid framework for quick decisions.
Russia generously estimates NATO forces require eight hours to produce a
brigade-level plan. The Russian military aims to out-decide NATO by reducing
its planning process to under six hours.” It is reforming staff systems to
increase decision speed. With this rapid decision-making process, Russia
hopes to gain and maintain an advantage in the decisive “initial period of

”31
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Russia further improved the decision-making processes of its military with
investments in leadership development and training. The New Look Reforms
professionalized the army. By 2015, the number of contract soldiers exceeded
the number of conscripts.” Russia concentrated contract soldiers in a few
formations to create a core of units with high levels of combat readiness.
These professional soldiers provide initiative at the lowest levels.
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Russia emphasizes that subordinate leaders must be comfortable
planning without orders from higher as enemy cyberattacks and electronic

war
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ation of the Russian Ground Forces (Fort Leavenworth, KS: U.S. Army Foreign Military Studies Off
ice, 2016 ), 57, accessed 21 July 2021, https://www.armyupress.army.mil/Portals/7/Hot%20Spots/Docu
ments/Russia/2017-07-The-Russian-Way-of-War-Grau-Bartles. pdf.

%1 Sergei G. Chekinov and Sergey A. Bogadnov, “Initial Periods of War and Their Impact on a Countr
y’s Preparation for Future War,” Voennaya Mysl [Military Thought], no. 11 (2012) .

% Grau and Bartles, The Russian War of War, 6.
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warfare will disrupt communication. Russian military leadership has called for
decentralized management of the battlefield: “Tactical commanders need the
authority and initiative to conduct battles in order to meet rapidly developing
and changing situations in an effective and timely manner.”” To provide
tactical commanders with that authority, Russia decentralized cyber and
electronic warfare capabilities. Russian ground forces have dedicated cyber
and electronic warfare assets at the brigade, battalion, and sometimes
company level. Russia leaders across echelons practice rapid
decision-making in snap exercises that dwarf Western training events.
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Crimea proved the value in rapid and decentralized decision-making. As
the Ukrainian government fell into disarray, Russia had no concrete plan to
seize Crimea. Vladimir Putin instructed Defense Minister Sergei Shoigu to
create a contingency plan. On the night of 26 February 2014, Russia’s
Crimean garrison and some paratroopers began seizing government buildings
with minimal guidance.” Soon the rest of Russia’s networked system of power
began arriving in Ukraine. On 28 February, veterans of Afghanistan and
Chechnya, athletes, motorcycle clubs, and patriotic groups flew into Crimea to
agitate for independence.” Russia’s rapid actions made it impossible for Kyiv
to plan and implement any effective countermeasures.”
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Ibid., 51.

% Mikhail Zygar, All the Kremlin’s Men: Inside the Court of Viadimir Putin (New York: PublicAffairs, 2
016) , 276.
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By early April, armed groups emerged in the Donbass and proclaimed the
Lugansk and Donetsk People’s Republics. A key actor in these initial days was
Igor Strelkov. Though a retired colonel, there is scant evidence that Putin ever
directly ordered Strelkov and his compatriots to the Donbass. Using his own
initiative, Strelkov identified Slavyansk as a city vulnerable to his fifty-two
supporters and seized it.*” His initial success led to the creation of the
Luhansk and Donetsk People’s Republics.
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By August 2014, Ukrainian forces threatened to cut the republics in half.
Russia rapidly responded. It poured regular units into Ukraine. Ukrainian
officials were dumbstruck. Prime Minister Victor Poroshenko took four days to
publicly acknowledge the offensive. Before Ukrainian decision-makers could
act, Russian forces surrounded several hundred Ukrainian soldiers in llovaisk.
The Ukrainian commander understood that the Russians were cutting off his
only escape route, but he could not obtain permission from his superiors in
Kiev to withdraw.” Russia’s rapid actions and Ukraine’s slow response would
leave hundreds of Ukrainian troops dead. America must recognize the
progress Russia has made or risk one of its brigades suffering a similar fate.

F]7 2014 7 8 A » SreEREE S N iE M {E A RIHIEY - (REIER%
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* |bid., 276-79.
% Mikhail Barabanov, “Testing a ‘New Look,” Russia in Global Affairs, no. 4 (October-December 201
4) , accessed 2 July 2021, https://eng.globalaffairs.ru/articles/testing-a-new-look/.
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Ibid.
% Lucian Kim, “The Battle of llovaisk: Details of a Massacre Inside Rebel Held Ukraine,” Newsweek
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To prevent such an outcome, the U.S. Army should adopt the following
recommendations to embrace mission command.

Ry TSRS - SR ERRET NS DN H E E S =UE
Clarify the Vision of Mission Command
R ER SRR

The U.S. Army needs to articulate a clear vision of mission command and
how it supports maneuver warfare and MDO. Mission command provides the
tempo and agility necessary to pursue maneuver warfare and to be successful
in future wars, which will be fast, lethal, and complex. Gen. Martin Dempsey
provided a vision of mission command in a white paper. He explained that
“‘decentralized approaches will provide us with competitive adaptability and
tempo advantages.””
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Unfortunately, Dempsey also diluted mission command’s meaning. He
called for “all Army leaders [to] understand and apply the Mission Command
philosophy habitually to everything they do—training, operations, routine
military functions, and daily administrative activities.”’ However, mission
command is optimized for complex environments that require rapid
decision-making. It is appropriate when chance, friction, and fog of war apply.
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(website ) , 4 November 2014, accessed 2 July 2021, https://www.newsweek.com/2014/11/14/battle-i
lovaisk-details-massacre-inside-rebel-held-eastern-ukraine-282003.html.

% Martin Dempsey, “Mission Command White Paper” (Washington, DC: Office of the Chairman of the
Joint Chiefs of Staff, 3 April 2012) , 3.

“° Ibid., 8.
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When problems are not complex and are only complicated, when analysis
can reduce ambiguity, when outputs can be predicted, and when tempo is not
critical, then centralized decision-making can provide more efficient outcomes
than decentralized systems. When a company is planning a training event, the
Eight-Step Training Model provides the centralized control to ensure effective
training. When a battalion conducts garrison maintenance, a detailed plan
ensures vehicles follow their service schedule. Often, centralized deci-
sion-making has value.
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To fully explain the value of mission command, the Army needs to provide
a clear understanding of maneuver warfare as a theory of victory. Instead of
the complete destruction of an enemy force, maneuver warfare seeks
systemic disruption. In 1989, MCDP 1 explained maneuver warfare’s theory of
victory: “Maneuver Warfare is a warfighting philosophy that seeks to shatter
the enemy’s cohesion through a series of rapid, violent, and unexpected
actions which create a turbulent and rapidly deteriorating situation with which
he cannot cope.” Maneuver warfare requires decentralized decision-making
to repeatedly out-decide the enemy and exploit opportunities until they are in
such chaos that they cease to provide effective resistance. These insights
recently resurfaced in TP 525- 3-6, The U.S. Army Functional Concept for
Movement and Maneuver: 2020-2040. This pamphlet explained that
maneuver “achieves surprise and gains a temporal advantage. The aim is to
shatter the enemy’s cohesion --- avoid enemy strengths and attack enemy
weaknesses from multiple positions of advantage throughout the depth of the
battlefield. The ultimate goal is panic and paralysis for an enemy who has lost
the ability to respond to friendly actions effectively.””
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However, TP 525-3-1 does not clearly link mission command and
maneuver warfare to a theory of victory. Part of the problem is the muddling of
the term maneuver. The Army often defines it simply as the combination of fire
and movement to achieve position of advantage rather than a definition based
on the disruptive effect on the enemy. This definition leads to a weak
conception of maneuver. Nearly every time the Army uses “maneuver,” the
term “move” or “movement” would suffice. TP 525-3-1 regularly describes
“maneuvering” to positions of advantage.” Moving to a position of advantage
or presenting a dilemma to enemy is meaningless if the enemy can react in a
manner and tempo that leads them undisrupted. TP 525-3-1 admits this by
discussing the enemy’s A2/AD system: “If given time, the enemy will
regenerate the system through tactical adaptation, reorganization, and limited
reconstitution.”” Unless the Army is trying to grind down an enemy through
attrition, positions of relative advantage and dilemmas only matter if they lead
to the systemic disruption of an enemy. Systemic disruption occurs when the
resiliency of his system is overcome by rapid and successive shocks that he
cannot adapt to in time. It is the rapid and agile decision-making of mission
command that allows the systemic disruption of the enemy through maneuver.
PRI » 4w 525-3-1 5B FE TN A E 28 R A\ F et B A R B
SRR - S I RTE BN 25D RA NI E S - REEETEER 5
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*1 MCDP 1, Warfighting, 59.

*2 TP 525-3-6, The U.S. Army Functional Concept for Movement and Maneuver: 2020-2040 (Washing
ton, DC: U.S. GPO, 24 February 2017 ) , 15, accessed 2 July 2021, https://adminpubs.tradoc.army.
mil/pamphlets/TP525-3-6.pdf.
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Increase Unit Cohesion

BB 500 F

Mission command requires agile battlefield entrepreneurs that can make
rapid decisions. Developing these entrepreneurs necessitates mutual trust, a
shared frame of reference, and a flattened hierarchy as existed amongst the
Prussian officer corps. Col. Brandon Teague, an observer coach/trainer from
the Joint Readiness Training Center (JRTC), explained, If a subordinate has
the trust of his superior, then he is commanded (defined as given intent, task
and purpose, and freedom to execute with minimal oversight: engage and re-
port type mentality ) . If trust is lacking, then control is needed of the
subordinate (control defined as reporting early and often, strict graphical
control measures, limited assets to control at a lower level, not the unit you
would task organize to another BN, etc.) .”
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Trust is built on a shared frame of reference. A shared frame of reference
is a common approach for handling abstract problems. Gen. Stanley

* TP 525-3-1, The U.S. Army in Multi-Domain Operations 2028, 23.
“ Ibid., 42.
** Brandon Teague, interview by author, 30 January 2018.
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McChrystal explained that Adm. Horatio Nelson developed a shared frame of
reference. His “unique innovation lay in his managerial style and the culture he
had cultivated among his force --- his captains were to see themselves as
entrepreneurs of battle.” His real genius lay not in clever maneuvers but in
the years of innovative talent management and leadership that preceded it. He
developed a shared frame of reference in his subordinates so he trusted how
they would react in the chaos of battle. An example of a frame of reference is a
unit standard operating procedures (SOPs) . Units at every echelon require
SOPs for frame of references for how they fight, but it reality, few units at the
battalion and higher-level have the time to develop, evaluate, and inculcate
SOPs that provide the frame of references for how an entire battalion, brigade,
or division fights.
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To facilitate frames of reference development, the U.S. Army needs to
build cohesion through a regimental system. Under a regimental system,
soldiers spend most of their careers within the same unit. The Duke of
Wellington said the British Army’s secret weapon was the regimental system.
It provided intimacy and familiarity.” Through familiarity comes the flattened
hierarchies that enable decentralized decision-making. Before 1945, the
German army maintained a regimental system. Its system of “organization
represented a conscious determination to maintain at all costs that which was
believed to be decisive to the conduct of war: mutual trust, a willingness to
assume responsibility, and the right and duty of subordinate commanders at

*® Stanley McChrystal et al., Team of Teams: New Rules of Engagement for a Complex World ( New
York: Portfolio, 2015) , 31.
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all levels to make independent decisions and carry them out.” The German

system was decentralized and personal. It put a priority on unit cohesion over
administrative efficiency.
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The American system of regular permanent changes of stations
represents a misguided scientific management ideal of interchangeable parts.
It made sense for an Army that had to rapidly grow for World War II. It had
some logic for a large draftee Army during the Cold War. It is
counterproductive for a small professional force. These moves cost over $4.3
billion a year, disrupt soldiers’ families, and exact a high price in cohesion and
readiness.” Recently, the Army has even began forcing NCOs to move,
whereas in the past some would spend years in a unit and serve as its
backbone. Tom Odom gave the most damning indictment of the current
system. He has over nineteen years as JRTC’s Center for Army Lessons
Learned senior analyst and has observed 190 training rotations; he had never
seen any improvement in overall negative trends because units have “no
collective experience longer than a year.” He explains that “no CEO in his
right mind would tell everyone to change jobs every year; we do just that in the
Army --- we discard the collective experience of 10 x 25 million dollar training
rotations every year only to start all over again, every year for every unit.”' We
need to reject this costly and counterproductive system.
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47 John Keegan, Mask of Command (New York: Penguin, 1988) , 98.
*® Martin van Creveld, Fighting Power: German and U.S. Performance 1939-1945 (Westport, CT: Gre
enwood Press) , 165.
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There are risks in changing to a regimental system. It could reduce the
diversity of a soldier’s experience and cause groupthink within a unit. lronically,
the Army often allows senior leaders to command in the same battalion,
brigade, and division, while forcing junior leaders to move, allowing groupthink
to fester at senior levels. Turn this paradigm on its head. Company grades
officers should serve in a brigade system, and field grade officers should be
assigned to a divisional system. The Army should force senior leaders to
serve in different units to break nepotistic networks. For junior leaders, the
Army’s system of professional development schools and broadening
assignments will ensure a crossover of ideas. A regimental system would spur
innovation because leaders would have the time horizons to test and
implement long-term concepts. To enable flexibility, soldiers should be free to
request transfers, but permanent changes of stations should not be regularly
mandated. Such a change would bring incalculable morale, psychological,
and family benefits, and only through such reform will the Army properly
prioritize cohesion to enable shared frames of reference and mission
command.
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49 Wyatt Olson, “GAO Report Says PCS Costs Rising Even as Number of Moves Drops,” Military.com,
10 September 2015, accessed 2 July 2021, https://www.military.com/daily-news/2015/09/10/gao-repor
t-says-pcs-costs-rising-even-as-number-of-moves-drops.html.

0 Tom Odom, “A Farewell to Trends,” in JRTC COG Issues and Trends 1st and 2nd Quarters FY 20
19 (Fort Polk, LA: Joint Readiness Training Center, 2019) .

*! Ibid.

www.mnd.gov.tw__ 124



JefEr > PFIVAE R ISTEGIE - RISKEE TEEIRRAS TSR » Rk E A
FEAERTS AT FESR - SHlEE I e = fEHE AL A [F B FESR - DIFER AR
T RARAVERE - SN ERHEE NN T - SREEHENE L2 R 2R E BB R R
HIERS » RARCE G B B RS YA AR - BRI RS n DU RN - B EE LT
AT e I AR S T R AR AR - SRRy T EIREEE - LI E T )
e K FREN - AE K A MR Em R SIS A s E FAsR T - R AR E S R EA
P LEME B o 1 SR - SREEE A R IRT AL TT o MR
B AL [E AR 2R BT =

Adopt a Decision-Making Model Based on Satisficing
FRAERREERARER

The Army requires a doctrinal decision-making process based on
satisficing to enable mission command and maneuver warfare. Since the
1950’s FM 101-5, Staff Organizations and Procedures, the Army has used a
rational choice model of decision-making. Over time, the steps have expanded
far beyond the initial five-step analytic procedure. However, for decades,
studies have shown that units do not follow this model in combat conditions.”
Today, the closest units come to fighting a high-intensity conflict is at combat
training centers (CTCs) .

FREEFREEAN MR EREAIFULRER - DAIER LB %
BHEEL > 454 - E{¢ 1950 5 101-5 SREFEkEE © (S HAAMBIET ) 1EE
PIAR > SEREERR R IR R SRR - eI - AR NP R e
B FEYIFTE  TPER AR 28I - B AR o SRR AL R AR
TEEERIE L MRS - "5 H - (ErERE SR S LY B A R B e
DR SRS (FRRA YR fE

The military decision-making process (MDMP ) does not enable rapid
decisions at CTCs. At the JRTC, Col. Brandon Teague observed, “I can only
recall one time in the ten rotations that | conducted that a battalion gave a
subordinate unit two-thirds and it was before they ‘deployed’ into country”

(the Army calls for units to spend no more than one-third of time until an
operation to plan for it and grant subordinate units the remaining two-thirds of
the time) .” Lt. Col. Brian Olson explained that “units will conduct deliberate

%2 Karol Ross et al., “The Recognition-Primed Decision Model,” Military Review 84, no. 3 (July-Augus
t 2004) : 6-10.
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MDMP during RSOI [reception, staging, onward movement, and integration]
period, but after the joint forcible entry period devolve into hasty
decision-making.” (Hasty decision-making is no longer a doctrinal term, but
they still do it.) ™ Lt. Col. William Adler highlighted the difficulty in conducting
MDMP in a contested environment at the National Training Center: “This
model becomes almost impossible to execute in actively contested en-
vironments against peer competitors who may exploit options to target mission
command nodes throughout the depth of the battlefield.”
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Gary Klein has found that leaders rarely use rational choice models of
decision-making such as MDMP in practice. Decision-makers seldom have
the time to follow such models. While they seem to offer efficiency by allowing
staff sections to break a problem to its component parts and work on multiple
courses of action (COA) in parallel, in reality, junior officers create plans for
complex problems of which they only understand a segment. The commander
is often isolated from the process. Staff officers are regularly broken into an “A”
team and “B” team, with the “B” team producing a throwaway COA.
Alternatively, they might produce COAs with similar values leading to a zone
of indifference in which the staff dithers on choosing between two equally
suitable COAs. Often, staff members that worked on a losing COA do not feel
ownership of the chosen COA. Klein argues that even when properly executed,

%3 Teague, interview.
** Brian Olson, interview by author, 30 January 2018.
° William Adler, interview by author, 31 January 2018.
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rational decision-making processes do not lead to better outcomes.” He found
that satisficing was more effective than rational choice models. He proposed
the recognition-primed decision model (RPM) as an alternative to MDMP.
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RPM provides the agility and tempo necessary for maneuver warfare. By
emphasizing rapid decisions and the iterative nature of planning, it allows
subordinate units the time to make their own decisions and provide feedback.
RPM is commander-driven. It makes maximum use of a commander’s mental
models developed over years of experience. After receiving a mission, a
commander conceptualizes a draft COA based on his or her understanding of
the situation. If a situation is unfamiliar, the system provides for a commander
to use staff and subordinate commanders to help conceptualize a COA using
an iterative process of mission analysis. In the second step, the staff tests and
operationalizes the COA and begins producing products. In the third step, staff
and subordinate commanders’ wargame the COA. Finally, the staff publishes
the order. RPM provides for feedback loops throughout the process and
allows for adaptation to changing situations.
"RAE A ) PRI FER TR OV EE S B M > W gRE AR
RN ERENAE - FERT S AL A R T B B SRR AL S 8% - [FIS E%E
AoEfEEE A » A LEAfEHEE R LR (SRR RREAAER ) - 5

% Gary A. Klein, Streetlights and Shadows: Searching for the Keys to Adaptive Decision Making (Ca
mbridge, MA: MIT Press, 2009) , 96

UOREE - TOREY TERAIE M, (Recognition-Primed Model, RPM) ittt - DRSRE AR S AL Bt
TTIEZGUCHC ~ AT O BREEE - DITEDIIE RIS NV TE AR L Ao 1 T -
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Peter Thunholm tested RPM with the Swedish army. During the tests, a
division staff produced more rapid, bolder, and more flexible plans.” Based on
this evidence, the Swedish army adopted RPM. In 2003, a group of
researchers tested RPM using an ad hoc American brigade staff. Even with
minimal training in RPM, it produced orders in 30 percent less time than
MDMP.* 4th Battalion, 25th Field Artillery successfully employed RPM during
Operation Iragi Freedom and said it produced battalion-level plans in four to
eight hours. Their version of RPM is presented here (see figure) .” My
battalion, 2nd Battalion, 502nd Infantry, incorporated RPM into our planning
SOP. At JRTC, RPM enabled us to rapidly plan an overwhelmingly successful
defense and to condense the air assault planning process to under
twenty-four hours.

e « AR R e B2 A B L EE B AORER, T SRR i ) fEHIEREART - ATk
SRR R DR - KRR K B R ENTETE  TIER AR SRS T s
FAT T RRIE S o £F 2003 4 —4HIASE AN B EER AR AHAY B H RS
e ACHTE " BRI A o SERBIEEEZ VAR A % (EfEan SR B
L TEEASEE ) RO =R o 5 25 PR SR s TR L e
HYFER TR " SRAIE A - ERER A ERETENER AT E
INEE > BRI TERAIE I A T BT - IR B 5 502 A E|
£ 2 Bk T SRFIERIE ) WAGTEIF RIVEREIEERE R - TER SRk AEI4R
HL Bz R R B A R AR ER (I PR A BN R Ky - 31 4k 22 BEHYE T
EBIEF 24 /NEFAISERK ©

RPM’s emphasis on satisficing reflects how effectively units approach

%" Peter Thunholm, “Military Planning and Decision Making under Time-Pressure: A Scenario Based E
xperimental Comparison between Two Models,” in Forsvarshogskolans ACTA-serie ( Stockholm: Swe
dish Defence University, 2003) .

°® David A. Bushey and Michael Forsyth, “Recognition Primed Decision Model—An Alternative to the
MDMP for GWOT,” Field Artillery 11, no. 1 (January-February 2006) : 10-13.

% Ibid.
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decision-making at CTCs. Adler reported that “successful units place
emphasis on the continuous nature of mission analysis based on unit
reporting and commander’s assessments to inform the formulation of
adequate command directed COAs.”™ When combined with the previous
recommendation of increased unit cohesion, RPM allows a commander to
choose a framework for an operation from a unit SOP that his staff and
subordinates will largely already understand and on which they can initiate
movement. The rest of the planning process is spent operationalizing and
testing that initial plan.

ERHIERIEE ) FToREEERE R o LT B AT R B R o LR[BS A
AIERBOIAE AR - iR - SREHEN - BALZ A AT 2 A Fy B BB BE 5
TR ENERE - s TR IR B e S BB E ARG SHIH - RflET
Gl R TR T MR A O AR o CTEAS SRS AT S I BE AL [0 A A
stelk o | NIRRT R E S DI A AR R A e R
& Mz R 2 EmBH RN S - MITERARERE AT & HE e
BN F T - FrDARE R P TEEGTERVHANE 7 it S et EETE
LA -

Input 1 Identify the mission Test & operationalize 3 e 4 s Output
« Situational & conceptualize COA.* the COA. RGO Leleopichicers « Rehearsals
Awareness « Execution of the
« Brigade Cdr's Bn (dr and Staff Process: Staff Process: Planners and All Cdrs Process: Staff Process: (0A
Guidance « Staff sends alert WARNO #1 « Refine the details of the COA. « Determine if the COA satisfies « Write the OPORD. « Assessment of the
= Mission from to the batteries. » [dentify the flaws and correct the Cdr's vision. * Backbrief the Cdr. Effects
Higher HQ o (dr & Staff conduct full them through analysis. * Analyze whether or not the
blown MA.** « Test the COA using “feasible, planwill hold up to enemy Products:
« (dr quides the entire process. acceptable and suitable” action. » Five-Paragraph OPORD
(riteria.*** « Execution Matrix
Staff Tools: o Brief the commander on the Products: « Verbal Notification of Battery
« Facts & Assumptions refined COA. « Synchronization (drs via Radio
« Limitations & Constraints Matrices
«IPB Products: « Execution Checklists S ———— e ——
_ > . ~ : *Steps 1, 3 and 4 are similar to the respective steps o
Moo Graphics . WARNO #4 with the Refined Mission Analysis, Wargaming and Orders Production in
o Etc. « Support Matrices (0A the MDMP.
4 it **This Is critical, the commander and staff must under-
Products: Tk Orqamzatlon stand the problem to develop an effective solution.
- N * Sub-UnitTasks *#*ifthe COA fails the "feasible, acceptable” and suitable
 Restated Mission « Skeleton OPORD test, then the process loops back to Step 1 to determine
» Directed Friendly COA « WARNO #3 with the COA dngltemanve ol
« WARNO #2 with MA Slides & Sketch ——
: egend:
s Guidance Cdr = Commander MA = Mission Analysis
* Enemy COA COA = Courseof Action MCOO = Modified Combined
HQ = Headquarters Obstacle Overlay
IPB = Intelligence Preparation OPORD = Operations Order
of the Battlefield WARNO = Waming Order

(Figure from David A. Bushey and Michael Forsyth, "Recognition-Primed Decision Model: An Alternative to the MDMP for GWOT;
Field Artillery 11, no. 1 [ January-February 2006]: 10-13)

Figure. Recognition-Primed Decision Model

€ Adler, interview.
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Train Mission Command through Force-on-Force Exercises
FEH B S AR R fEE

Army units must concentrate on large-scale, force-on-force exercises to
develop the expertise and frames of reference required for effective mission

command and maneuver warfare.

Command --- if we’re going to have to operate like that in warfare, we have to

Milley says, “We preach Mission

train as we’re going to fight.”" TP 525-3-1 acknowledges that “the Army does
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not always design our training programs and exercises that facilitate or require
this type of decentralized decision making.”” Since mission command’s
purpose is to provide the tempo and flexibility to deal with the complex
problems of future warfare, training exercises must replicate that complexity.

FREHE B AN AR E fOEY » DA E RS e L ) (R A
FUARCEHEI BTG E 2520 - 2 ERMFE GRS EEEN BRERR -

" EERE G TEE - B G PTEER R TP SR - BRI R
TEEARRAVETE - | "4R5% 525-3-1 LR ERLF-MHER - T A s 2 BlH
B2 HET  WIREEEE LR - | "R =(EE . B AR
(IR Bk B 2= B P 2 e B R AR B R AR RE R RE - NIIEE S TR H A A
ETEEREE -

Complexity occurs under circumstances simulating Clausewitz’s chance,
friction, and fog of war. German Capt. Adolf von Schell introduced the concept
of Auftragstaktik to the U.S. Army Infantry School during the interwar years.
He explained the importance of training Auftragstaktik under conditions
approximating war: “In peacetime problems, there is no uncertainty, nothing
goes wrong, units are always complete --- In war, it is quite otherwise ---
Teach your men that war brings such surprises and that often they will find
themselves in apparently impossible situations --- Every soldier should know
that war is a kaleidoscope, replete with constantly changing, unexpected,
confusing situations. Its problems cannot be solved by mathematical formulae
or set rules.”

G R RSB NE A 70 55 ZEME R P AL B S I 1 ~ I R R B IVIE IR T o ]
EF - 5 - TR R ERRTHR Tl RS SRR D OB o i
SO E BRI e TG ) Sl M ¢ AR AR A
EARMEENE ~ Ay RO - B —EEIEEEIE 5 280 B A
JEANLL - ZAFE L RGP RS AN RS - 1 B FTE SR A CE R
RAAIEE - S LI EREETFH R E LR 5 - s AL - BR
Z AN NIRFERRELAVIES: » 1 LS S A B A g s R IR
e Ly o ©

®. Barno and Bensahel, “Three Things the Army Chief of Staff Wants You to Know.”

®2 Tp 525-3-1, The U.S. Army in Multi-Domain Operations 2028, F-3.

% Adolf von Schell, Battle Leadership (Quantico, VA: Marine Corps Association & Foundation, 1987),
63.
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Soldiers require training that teaches them to deal with ambiguity, identify
opportunities to exploit, accept risk, and make rapid decisions. Lind recom-
mended introducing force-on-force exercises early in training. “Only by
encountering an active enemy who is trying to confuse, surprise and defeat
them in an environment of uncertainty and rapid change can they begin to
understand the nature of the business to which they have committed
themselves --- Free-play exercises are critical to developing initiative,
imagination, and new tactics.”

T LA SRAVEE T A e EE AN AV ~ AR - RKIE R
b KRR IRTR - BE - MR SRS DR E W hUEY - AR
FEAEE M FOTUR R AR N - 2878 — {8 2 (o0 P Bl ~ =9 E8 R PR H A B8
A EBTROA - LA BERR AN M SREVAE Fofn] > 20 H RSy sE B iR
BTEIER - G RS 2B -~

Observer coach/trainers recognize that the lack of repetitions hampers
units conducting operations at CTCs. Adler states that “enemy vulnerabilities
and tactical opportunities may be transitory and BCTs and BNs are often
hampered in the exploitation of revealed opportunities because lower
echelons lack the kind of agility gained through repetitive training.”” Units
need to practice maneuver warfare if they are to succeed at it.

FEPFRRE SR R AYER S ~ ZERERISR B0 Ry - 8-/ D SO HRIEAIISR - Re PH Bst
BEALRITIRERTTE) - B - TEEHE M - MeooR R R Er i e RIHT - T ELAK
SREK TR B A AL AR B AU SR <2 FIHBSE » N R RS SRR = 1 S 7=
SR ERERET o "EERET)Z AN MR 2 G R EE -

Germany realized that only large-scale maneuvers taught commanders to
accept risk. These exercises became essential to officers’ careers. During the
1920s, even with the constraints of the Treaty of Versailles, Chief of German
Army Command Hans von Seeckt prioritized training for the chaos of
large-scale meeting engagements. These exercises created the doctrine and
mindset that led to the Wehrmacht’s initial success during World War Il. He
stressed that the commander who would prevail was the one who could more
rapidly recognize the situation and deploy his forces.”

TR R A AR RSN RE A g e E Al - NS E W EE

% Lind, Maneuver Warfare Handbook, 44.
 Adler, interview.
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The German emphasis on unconstrained meeting engagements
contrasts with the current scenarios at CTCs. CTC rotations follow predictable
phases. BCTs culminate the training through a combined arms breach that
emphasizes synchronization over tempo. A notional division provides timely
orders to a BCT that provide clear intelligence and perfectly predict when the
enemy’s main body will attack. Units never have to develop the situation using
their own internal assets through “reconnaissance pull.” While CTCs
overconstrain exercises, divisional Warfighter exercises are worse. Units
spend months wargaming and rehearsing for a couple of weeks of operations
involving simulated troops that lack any individual initiative. Warfighters center
on a wet-gap crossing to demonstrate how a division can synchronize its
assets from the comfort of a command post tent city that would put P. T.
Barnum to shame. Divisions need to get in the field with their brigades to face
the fog and friction of war.
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Only unconstrained force-on-force incentivizes soldiers to identify enemy
vulnerabilities, use mission command, and exploit opportunities through
maneuver warfare. The Army can provide time and resources for

% Citino, The German Way of War, 242-43.
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force-on-force by deprioritizing formulaic live fires, which often resemble
theatrical productions. Live fires reinforce detailed, centralized planning rather
than developing the adaptive decision-making required for the chaos of war.
Commanders also must reject traditional training progressions. Not all crews,
platoons, and companies need to certify before a battalion, brigade, or division
exercise. It will not matter if those small units are combat ready if their higher
headquarters cannot make a timely decision in the face of an enemy.
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Conclusion
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If the Army does not make these changes, it risks entering into a peer
fight with a high-risk concept of warfare that is not supported by its
decision-making capabilities. The current concept calls for BCTs to advance
independently to seize positions of relative advantage. They will be moving
semi-independently with vulnerable flanks during windows of enemy domain
dominance. Without the tempo and flexibility provided by mission command,
these brigades will not operate at a tempo required to prevent an enemy from
encircling and destroying them. Unless the Army fully embraces mission
command, it risks falling into a multi-domain disaster.
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Maj. Robert Rose, U.S. Army, is the executive officer for 2nd Battalion,
502nd Infantry Regiment at Fort Campbell, Kentucky. He has previously
served as the lead counter threat finance planner for Operation Enduring
Freedom and as an observer controller trainer at the Joint Readiness Training
Center. He holds an MPP from Harvard University, an MPhil from Cambridge
University, and a BS from the United States Military Academy.
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