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Development analysis of US Army vehicle tactical laser weapons
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Abstract: Vehicle tactical laser weapons are kinds of direct energy weapons that use high energy laser to destroy targets.
The operational effectiveness of air defense system can be improved effectively with the vehicle tactical laser weapons, which have
broad application prospects in field of air defense. The United States (US) has been leading the world in the development of laser
weapons, especially in the field of vehicle tactical laser weapons, and many important progresses has been achieved. The

development status and key technology of US Army vehicle tactical laser weapons were analyzed, and the characteristics and

trends were summarized, which can provide reference for practical application of our laser weapons.

Key words: laser technique; vehicle tactical laser weapons; high energy laser; air defense

51

i

POLEAR A i BEHOC A RE B B it 05 H AR
(45 ) BERX AR , 5 Bl 25 5 3R KO 25 4% G 3 A i AT
Lo, BA G A Bty 23 S v nT 4 AR A
A% RS AR 3 A5 R A FE R U A AT
FORBEHIHME AR B 5 A F] O R &R nl 20
HLEGHOG R A8 | 42 2RBOL R 28 A 300 R 2 45
UTAESR, SEE MR B E SR BA KRBT TR
JEHOER A , Ferh 56 B AR £ AR K5 BF i 102 75 1hi Ak
TN, HAT, E XSG E RO A AL
R RO A BN RGRE T i 5 = b
RGO IR R A58 B STk X B b . H
BT, 5& b 25 1E 0T R 22 AR 3O i AR I H BF 5, Jin

(TP
FRBFF .

E-mail ; huangp123456@ sina. com

Wk H 391 :2021- 09- 29 ; e #E ki H 91 2021- 10- 16

M (1988-), 5, TREIM , Bl = 2 N 2%

S AR AR BOC R AR S B R T i A R A
IO AR P T A 20 B 7S RE T, R T L K
M B TE L T ANLAF B, ASCRRGIA T 4
A A B 2 Y B 5 18 MR T R SE [ i
FERBHOCRARRITETE IR, b 7 BB K 17

O R TR SRR 8 N R R B B T R
1 B &

TR R R S RO T 480 &5
b ATFEN R AR 48T 2 R ) i S MLBh PERELF ST
e FEATEI =S P BER S BB s AR T 22 5 4
RIS XL SR R R AR TS, 7T 23
PO RS, FURE VRIS s L T LA

(1) ARG B A, 2 45 O AR 6 T 58 L A A
PR AL, S GE R 23 BUAS R 4L 5 3R ST
HEBCA, SRR ) 7 58 24 KO AL A St %
A R R, TR IR R B T AR B AN



818 0

DA i SIS

2022 4F 11 H

LREBIIRR,

(2) YCH XS B, X8 il 5 s 51 3k AL
TSR BT S5 ' AR AR AT < RO 1) RO 2
il X i RO EE B SS HORS R 3T i e 7, BOR Bl
NN R G R T B, F R By ==
RAPE T B AR THA R ZE Ak RE

) fFEE, FIABOLRA K DAk KGR
MR FE D3, s 4R O AR VR D R Il 7 R 28
FUARBEAT R BREER RUA, O By 2= 5 SR At ks 2 H
PRAE/RE RS S0EE, U R s T ity REUTEAL,
R m b = A R YU IR G TV RE

(4) R LR A 2O R A By B | R
AR I/INEE R, R AR /N H AR /R AHLAEIR
W AEXT R HARBEAT A7, BE AT T RSP B0 8
8l B H AR AR, ORI T ALY | T o 5
ANFUTC AT ZIE , i v L T A X AR 19

2 HRIIK

5 [l 75 v P AL A UAOR OB A g, H
20 {22 90 AFARHUIT IS T Rli B HOE R AR i 3K
w5 HEIOG 278 (tactical high energy laser, THEL)
KR SATHOAS 2R AE b LB F- &5, P kAT T
Z UK FTREAE . 5 T 9 TS A 2
FCRAFAE R G S AT YA DR B PR ESS [ R, ANl
T/ 5 4 RO B, AR B =
RE SO CIRE AR A W K Ji | 5 [ il 4R K Jé i
A 1) B T A OO C IR Y ORBOE R 8¢, 7853 F
FHER A =5 D1 R E RO 4% (joint high power solid-state
laser, JHPSSL) . =i AR A IHOL DX I B 1 R ¢ (high en-
ergy liquid laser area defense system, HELLADS) | %
T HL IO #5183 (robust electric laser initiative , RELI)
SEIF SR TR 2 I A R AR O G s AR R AL
FREAESTH |, BUTE 2025 4FHTSE LR . Bk
KE RIS IIREH ML S FAN, EH
Wi ZE T J# 1 A2 3O Gk AR TR T AT 23 2
2.1 ETERFENHERSE

DA RLR A2V 6 580 1 i BRSO LS R 22458
(high energy laser mobile demonstrator, HEL MD) , Jf-ifi
i i BRI AR AR A 7 (high energy laser tactical ve-
hicle demonstrator, HEL TVD) i#F—#i AR HE ST .

SR A U5 A FIT & T HEL MD R 4E, U
K 1a Bz OG5 1 2158 10kW 2200 T 8 A2 AR
ARSI 4 TR i e s 4 5 A

| a—HEL MD HOBRZE T b HEL MD 7E84 A FFPAR 1
BRI FEAV SR AR T RS W L KK
FAE R R 25 P s v B bR S I o AT o RE ) (L
1b) , i 60mm 38 T M B AITC AHLEF 150 24~ Hbx,

2017 4F ¥+ Hhs w2 T 3 E E B RELL 3 H
T REREETHR T 60kW 2% LR HOE G 1E A i
SEUR 2GR DL M HEL MD £ 48 it sl 2 45
A2 B H R OR R 58 1 RE OG 28 # B ik 3 42
(high energy laser mobile test truck , HELMTT) #/Ff] "2 |
IHF 2018 AF7E (VP HR AT TR B0 TE , il o 55k
7 AN T M A

2018 4, 3¢ [H [ %253 3h HEL TVD Wi H | iH-R17E 10
e 2% 1 RS R OR R 4 A 100k W OB R 28 R 4
(DL 2) TR s 30 ks S80S 5
FTCAMLEE R, BT 2022 458 Xt 228 H bR iy S0
R 2 E RN 130 H A [F 4% T Dynetics-if -
SNFEIIBN I - DA RS EEEOE IR T R S, Dynetics
N AR T R GEAE BTN, Rolls-Royce 23 F] 11 B¢ bf il
FLRRBVE R G X AT S s i, 5% i
FEPE PR O AR, HEAFH 250kW ~ 300kW
HolkEas ",

B2 HEL TVD BOLR A&
2.2 ETRBREFHMLRSE

VIR RIS A - 65, 58 DL Sl ik v RE VO
& ( mobile high-energy laser, MEHEL ) ff il , 1F JF J& £
1E:55 5 BE ¥ )¢ ( multi-mission high energy laser, MM-
HEL) 31 H 42 7HAR N FEHL B B 2 BE ) o

MEHEL 5 F fip 5 23 w5 o 56 [ i 2500 4, K i iy
IR 2kW ~ SkW B SGEF SO R i T Mk s oe 7 #2 X
A (A 3) , B BompLshae 1t . 35 E R ZE A
2016 4T iy — vkl v i 7% 22 48 D i 32 e AL
SEFLTE AL, VP HAE T R GERPE R RE



Fa0 % Ho6 ) ol RERE RO A A R 819

3 MEHEL $OGH 250

itk — 2D E AL K 4R AR RE T, 2018 4R 36
EREZ0A 8l 7 MMHEL 352 5, 325 H 4 Bl sl 4 2By 45
Z 4t (mobile short-range air defence, M-SHORAD ) FJ ¢
3R K 50kW 5 RE O 5 iR AIL 3l X I0r Ry i o
ML & E T IR RSB 25 (WK 4a) , #2800k
S KL BT LA S T AL, Ay i A A A4 AL B
P, T H B 8 Kord B wER EARMRT, A
F A TTEOL TR 2021 4F 8 A, EREFEEM T
X M-SHORAD JE i) REAE AL 1 B 46 1E ( WL 4b) | 3t
$1 2022 AFLLAE 1A 4 IR AR ERHE

Kl 4 a—MMHEL R AR b—M-SHORAD 22 [ iEREL

3 XEEARSH

3.1 EEEEAREAR

H T, AR R A I & R 4 O k2= ot
A ) A FOGAS  MRIEIE 25 BB R [F 0] 43 Ao
LFHOCH MERBOLES OGRS P S OGS
&, HpORa Ot R G 454, BAa 454 Bk
AIEEME R DGR AR ESZ RPN IR
o7 55 PRI 2R A2 ) | AR BB 21 SO 9 i B D A AR
W bR | 5 5 1 77 A 24 20kW G e 2 oy R S S
e DR S AGE A A AR AR T
FAEAR TG B, AEA TG O] 43 R 25 )6 i OGS &
B AT G AR BN 2% A5 SEB, 28 ()4 L
T TR 2E | MOGTE A BB AR B R AR X f 5 R
J AR IAS 2] 2 N AR 5 ) ol 72 D) 3t i 3 LA
B AR EFL AR K SRR 5B, 55 [ 42 1 FF é () HEL
TVD #l MMHEL ¥R ] B 50 BUA R OCEF RO A 8

TS A AR S R AR m R B R OB

HEL TVD 35t B G IR A6 B2 3% - B2 "l I3
T T ICEFHOE T & R 1 & 8 5 0 T, i 5a fir
TN o TG A A HIOT R K 22 S 0 O R il &
I R — R R RO 2014 4F 9% - HAFDR
FH 96 B ERLF A 5 OIS & L SE I T 30kW T ki
12017 4E B T 60kW G A R G LR O
(UL Sh) , HOGR R B 43%, HE YR
10kg/kW'")

beam director aperture i
fiber -
laser
modules

) N
spectral AR\
P - AEEER R 4 ﬂ .

beam combiner | * :
FS a—ilauunER b - B 60kW

MMHEL 35 H U il S5 55 el 2 ] g 56 [l 9 42
AF i B I 2 O K A% R G (laser weapon system,
LaWS) , 5K IPG 24 A) B B T CEHOG as B i
it 6 B 5. 5kW 1 IPG BABDGLF OB AR 23 (8] 5 il
ST 33kW OBt HOE T B A Y 2019
AR TR ) R 98 A AR ) v RO G R L (high
energy laser weapon system , HELWS) £k F 6% & AL,
SCELT 10kW O
3.2 SHBGEA

OGS A REONE AT 9 2 A AR PO G s 5 A H]
LR, B0 I A B BN X B HARFh S 2
PRI, 5230 e B8 A2 3650 g A 9 60 2 A () L s o S8 AT B
PalME S50 5280, A ST S A5 RN B0 8, 56 35 OG T
IR AR e 5 4 | DA S SEBR AR b i H AR 23 B
FEPEROR . AR O AR B AR I Y, 7
FVPRE A T e RO & B T 78 %
MR CHIR SOV I BE 1, BEAE A7 T I RGBS
RS, SO BRI AT 5 . HEL MD Al
HELMTT REEH7E H Vb5 5 8L 7 1 X KA o
BRI TC LA B AR S gk, e R 5E
X0 T AT 55 R, 35 1L Bl 424 HEL TVD 062
KM 100kW 425 22 300kW 5 [ AH SCAF 58 HLAL Ay
300kW Zc A7 1Y WO iR g AT 2 A8 X0 18 A T 55 5 4 g
1,

AP O E AR SO T RE AT T AL
B LU FEAREE AE i BB O B AR TR



820 ¥

DA i SIS

2022 4F 11 H

13, 8 TR 37 FE F RO K 24 4 2 AR s I 1] 19 7 T

B‘JE;‘RO
=1,

(1)
E=1-1=E,

Kb PN EIRYPRE R 1) RS DR B, ¢ ATEH]

AR, E SRR E, NS hRea B(E .,

PR AR E 5 A SO it IR 54 12 R R

KGR AR A 6, W R R ™,
0. 84rP
I=—""2
wR?

J(

(2)

1. 22718 1. 22LA

- 2

0

P L OGRS r A R RBCR, P oL
IR, D JR S AR, R A BIHDERCEAR B o A HHER

it RERERRE R ry WRAAHTREE A SOt
7 Flry S0 5 RASRE L AR A TS B A 5%

BRE R RO R AR AT o AR s 28 B A0 S 5 5
HRK 300m/s , BOK AT 3 D) R F{E A 1000W/em?,
AE = B{E N 3000W/em? ; OGN AR H G 11424 30em,
R ik 3 A% AT S A B, KR U R R R R
107 m ™7 BRAORE B  RACRE DL BE 43 i B 10 wrad 1
15km, 2 £ 55, 100kW 3ot o &% 5% 15 15 55 4 4
1. 5km % A N BB S b — 20 R TE SRR AR
HrIHmGRTEFAREEANR &R ;MW
300k W IO AR AT AT 3R B 3 B 2SS /T 3k,

3.3 BEMAFREER

WOCHE R A UG i Rt b 32 UM HBH i s
M, 7 AR e R DI TE DR s A,
BOHOCREL IR BT B, U B B0 R i %
THO TR, A2 A 9 R AR, Sl A A G
FOR T AME R A BOGCRTRAS . 72358 H %8
FERLEIEO G A (airborne laser, ABL) WF il sk #2 i, Uk
A AR Y GE A B AR G R R
B32 BRI AR K ST RCRA IR, 2y T 20As
@iz

W - ShA ] SRR A B 1A A DGR
21 65 (aero-adaptive aero-optic beam control ,ABC) , &
JBE 1 3 7 D' B AR R B ] T ) R A 5 5 | 1 W
AT S AMET Z RERE I SR AR B H bR, SB[ HEB)
A 511K J5) ( Defense Advanced Research Projects
Agency ,DARPA) JFJ& 7 “ 2681”31 H ( Excafibur) , 7T
2014 AFHAIE T 3 A6 AH 2 AR D 20 1l A I~ A
B, aniEl 6 o, AR 7 ASBER O R
Excafibur FEAUR @ ROLAL R L i H AR A ] %
RO, ST X A Ui S 2 A e 2
e g A IEPY S R, MOPA S 4R % Ih ik
(master oscillator power amplifier) , 3¢ [E [if; 4 7F HEL
TVD 550 H At it 3 5% T A 38 BOE A B PR IEE 25 K
SR RIVERGRE ST, HoP R R R4 e hif o it

JRUL R R S IERCREAR R AR LR

phase dantive fib
shifters  optical fiber adaptive tber-
amplifiers actuators _ collimator array seiren
MOPA system \ | transmitters P
e, o — - target-
& 2 — kv | plane target ~ Photo-
1> 1 . -—— camera $ (cat’seye diode
—_— \ retro-reflector)
— _‘$ o ——
- T - 18
l %ho(tio . -':‘5-'-’ semi- / )
3 diode eves % t t
phase | [amplifier tip-tilt e A ralr;lsil;)rag;: "
locking | |controller| |controller A receivers atmospheric filter
] - | propagation path
supervising controller il
HI L £ ].J control unit (L=Tkm)
Bl6 B0 e e R e 2
FEAR™ . Hoh, 2415 B0 (MMHEL) & AE

4 XRFR5ESE

4.1 %BREE

2 E G ZE 43 T 2R SO s A R R AR R 26 1=
CEEI BT ) £ 1 108 43 J2 B AR A 32 R0 5 (] i 25 1) AR
Atk s, HAR ity 7 A0 oz R 3 - Pl 3 R LR R <6 )2
Bii2s SO OR A R AR AS S WOt PG A

2 ok

1= Be

BOCMOR 4R (HEL TVD) 735705 2 2 55 5
JEBZEAESS o oW S Il A R AR O A A SR H
AL HERL

(1) A8 i 7 (3277 T, K O AR 1 O M s 5 it
BARAT RORN FE , A Bs 25 1A R ORI BIT 4P BE D , B2
TR ZAERALRE . WOLEAS A B e KA SCRE T, ¥



Fa0 % Ho6 ) ol RERE RO A A R 821

PLoE R 2SSl | M SR Go b 25 e A, TESRAE
R« 6 2B 28 ) AR R v AT AR IR A S 3
R ANER 2455

(2) TEAESR AR T, 222 F Tl A0 3k A
IOA S5 TP It 77 0 7 58 ot 38 T S TE AHL AR
YRR , 2R X O T A R RE Sy . 9% A
Al g, K 4 B2 J 5 B BARKFTAL A 2 DL R
SRR TP IR R AR, LA SNMEHAZ B H £5
PRI TC ML T e 5 S5 W, SE R EE T A R
JREEFR B 25 26 4%, TR I K e AR o sk g P
PETLFR BRI XF K | IO 38 o B

(3) TERAILA T, KRR rh R 28 G40
JEERAS  HE AL B MR 5 fig T, SOkW OB R &8 R
FHAR R B A, MLBhBE 15 , v] VR R AR 1l
BliZs 7 S B/ N TE L, e R A i e Ak |
VTR K 3R MR 100kW LA B 3806 5% 2% 55 405 fig
5, BEMS AR T O M RO S, (H A2 R T
oA ARR i, H AT AE A R T b A kA A, AL
H—ENLShRE ST, P 1 B 45

(4) TEBOCC IR T 18, 2R FHAR X B2 i L £ 4 AR
PR DS PO S R B T, AH LT AR A% A
WG AR O AR T Ry iU, W] SR AR o
BAF R RAY R il A R R, HOE A GARK
A A AT SEFL 100kW LA _EOE i 25 5 0k, Ik —
WRAE SR DDA TE, AH HTF 52 R 4R 1 9 R T IR FL
PO AR O ol B 3, 9% [ s o R
AL AR i WL 3 A Tl AR T B A
1B 2T, HEEMCUH A W IR HEHA
A & e, 5 38 FH R 128 w3 Rl ok & 8 < o0 A X
BAZ5 WO AR TR 100kW ~ 250k W 806k #8207
2015 4F %28 Al A OGRS A H SE B 75kW 5 T i
SeH Y AR IIAR L 4kg/KW 75 H T EAH ) 1
LR OGER B /N T OGS I8 A L e 45
INBIRARSE 6 b 2R AR TR T
4.2 REHEB

(1) BB AR 2 W BT 5 ) TR b 52 ARk
Bfi% HEL TVD MEHEL %555 H A9 FF J& , 55 [ 78 /= BE IR
JEAn | A B R DL K 2R e R R S O A
GERE , ZE O R A BIVRE 2 28 AR B S B 8 . ZE W
T R T A A R Lk, TR A AR
IERATRE s IR BTS2 A, 1 4n 36 HEL MD 4235330
RATFENLIE = 25 B T WS Z MR 54 TR E
iR

(2) VESRE AW B T 0] 1y DI 38 g S J0 P R J
RO IR, MR O AR 2R S Ve RE 5 B i fig
I, A B CRAR Z R RARE T, K 5805 H AR
TEAHLEEAE XS R H RS e 28 i T 5 55 0 ML= 22 H
b BRTHB R R AERRLRE . R, B A e ik
BB, LS H s N AROKFROLIR SR R 1
Xof AT 3R B A BE T

(3) HEH[EMESGE K I3 LA K T 3 A A 1 By )
sl WOCEARA 4 KA HBE 1155 1 K AR 5 9 1
S L PR R NP IR (W IS O
0 i S A A e e A5 B g o R M O
ZTBERE O AR AN BT AR R i,
2017 4%, 32 [ B 254 “ B3l 2k 712543088 ( maneuver
fires integrated experiment, MFIX ) {978 > /| | FH =5 2
ST RO R A TR T 45 R .

5 #RiE

FEBAABO R e 1R DSl AR A B
7S WU B A B S R vk 7, i A SR A 0 R e R P T
Mo RETEHOCERA BB FE S AL T U L, I 5
TAR A PR SR A R A SR

£ % X o

[1] LIChL, CULXT, ZHAO H, et al. Research on the use of tactical
laser weapons in the field[ J]. Laser & Infrared, 2020, 50(11):
1298-1302(in Chinese) .

[2] WANG HT. Analysis on the key technologies and typical battle mode
of laser weapon[ J]. Aero Weaponry, 2020, 50(11) ; 1298-1302(in
Chinese) .

[3] MA Zh,LIU H J,CHEN W. Thinking about development of tactical
antiaircraft laser weapons[ J]. Modern Defense Technology, 2011, 39
(6): 1-6(in Chinese).

[4] CHENG L, TONG Zh Ch. Battle application and countermeasures of
sea-based laser weapon[ J]. Ship Electronic Engineering, 2019, 39
(2): 8-10(in Chinese).

[5] ZHANG Y Zh. Progress in airborne lasers weapon research [ J].
Aeronautical Manufacturing Technology, 2019, 62 (7):91-94 (in
Chinese) .

[6] CAI'Y M, ZHAO Sh. Development status of US Navy’s electromag-
netic rail guns and trend of shipboard directed energy weapons[ J].
Aerospace Electronic Warfare, 2015, 31(3) : 59-61(in Chinese) .

[7] YIHY, SUOXY, YIXY, et al. Development of AC-130] AHEL
system[ J ]. Laser Technology, 2021, 45(2): 174-180 (in Chin-
ese).

[8] ZHANG Y X, WANG B, LEI P. Development situation and trend of
high energy laser countermeasure system[ J]. Electro-Optic Technolo-
gy Application, 2018, 33(6) :24-28(in Chinese).

[9] LUFB,CUIDH,LIN L X, et al. Capability analysis of electro-opti-
cal sensor of laser blinding weapon[ J]. Electro-Optic Technology Ap-
plication, 2020, 35(5) : 34-37(in Chinese).



822

2022 4E 11 H

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

CHEN J Y, YANG Ch C, MA H, et al. Bottleneck of high-energy
solid-state laser for practical application in the US Army[ J]. Laser
& Infrared, 2016,46(4) :381-386(in Chinese).

LIY Y, WANG J H, LI Zh. Development situation of high-energy
laser weapons[ J]. Journal of Sichuan Ordnance, 2017,38(6) :1-6
(in Chinese) .

WEI H B, HU L M, SONG L. Development and enlightenment of
foreign high power laser system test and evaluation technology[ J].
Computer Measurement & Control, 2019, 27 (12):1-4 (in Chin-
ese).

KENDRICK K R. Army looks to optimize lethality with high-energy
lasers[ EB/OL]. (2018-02-08) [2019-10-11]. https://www. ar-
my. mil/article/200308/army_looks_to_optimize_lethality_with_high
_energy_lasers.

JUDSON J. Rolls-Royce unveils hybrid power system for laser wea-
pons[ EB/OL]. (2019-05-10) [2021-07-10]. https://www. de-
com/industry/2019/05/10/rolls-royce-unveils-hybrid-

power-system-for-laser-weapons/.

fensenews.

HEININGER C. Army awards laser weapon system contract [ EB/
OL]. (2019-08-02) [ 2019-10-11]. https://www. army. mil/arti-
cle/225276/ army_awards_laser_weapon_system_contract.
CUTSHAW J B. Army demonstrates integration of laser weapon on
combat vehicle[ EB/OL]. (2017-03-17) [ 2019-10-11]. https://
www. army. mil/article/184353/army_demonstrates_integration_ of _
laser_weapon_on_combat_vehicle.

BONBREST N J. Army preps Strykers for laser combat shoot-off
[EB/OL]. (2020-12-20) [2021-05-11]. https://www. army. mil/
article/241982/ army_preps_strykers_for_laser_combat_shoot_off.
CHENG X, WANG J L, LIU Ch H. Beam combining of high energy
fibre lasers[ J ]. Infrared and Laser Engineering, 2018, 47 (1)
0103011 (in Chinese).

BAI G, YANG Y F, JIN Y X, et al. Research progress on laser

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

beam characteristics in spectral beam combining system[ J]. Laser &
Optoelectronics Progress, 2019,56(4) :040004 (in Chinese).
YIHY, QI'Y, HUANG J J. Development of ship-based laser weap-
ons system[ J]. Laser Technology, 2015,39(6) :834-939(in Chin-
ese).

FREEDBERG S J. New army laser could kill cruise missiles[ EB/
OL]. (2019-08-05) [ 2020-07-10 ]. https://www. breakingde-
fense. com/2019/08/ newest-army-laser-could-kill-cruise-missiles/.
WANG H H. Index design and analysis of solid state laser weapon
systems[ J|. Journal of Naval Aeronautical and Astronautical Univer-
sity, 2016, 31(5) :573-578(in Chinese) .

LIU L H,TAN B T,ZHANG X Y, et al. The airborne laser project
in the United States[ J]. Laser & Infrared, 49(2) :137-142(in Ch-
inese) .

WEYRAUCH T, VORONTSOV M, MANGANO J, et al. Deep tur-
bulence effects mitigation with coherent combining of 21 laser beams
over 7km[ J]. Optics Letters, 2016, 41(4) ; 840-843.

WINS C T. CCDC’S road map to modernizing the army: Air and
missile defense[ EB/OL]. (2019-09-10) [2020-10-11]. https://
www. army. mil/article/226920/ ccdes _road _map _to_modernizing_
the_army_air_and_missile_defense.

GENERAL ATOMICS. General Atomics, Boeing partner on high en-
ergy laser weapon system[ EB/OL]. (2020-11-03) [2021-07-11].
https://www. ga. com/general-atomics-boeing-partner-on-high-ener-
gy-laser-weapon-system.

YIHY, QLY, YIXY, et al. Development of GA-ASI’ s high en-
ergy laser[ J]. Laser Technology, 2017, 41(2): 213-220(in Ch-
inese) .

YU H L, WU Sh H. Progress and development trend analysis on US
directed energy weapons against unmanned aerial vehicles[ J]. Na-
tional Defense Science & Technology, 2019, 40(6) :42-47 (in Ch-

inese) .



