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Development analysis of American directed energy maneuver
short-range air defense program
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(1. Institute of Applied Electronic, China Academy of Engineering Physics, Mianyang 621900, China; 2. National

Innovation Institute of Defense Technology, Academy of Military Sciences, Beijing 100071, China;
3. Department of Chemistry, Fudan University, Shanghai 200438, China)

Abstract: American directed energy maneuver-short range air defense (DE M-SHORAD) program provides air
protection to the maneuvering forces by defeating, destroying, or neutralizing rotary-wing unmanned aircraft
systems (UAS), fixed-wing UAS, and rockets, artillery and mortar (RAM) threats, which is one of the priorities
of the army air defense and anti-missile modernization. Firstly, the development program of DE M-SHORAD
system was introduced. Then, its system architecture was analyzed in detail, and the combat performance was
deduced from the system parameters. Finally, the development progress of the system was reviewed. Through
the comprehensive analysis, it was showed that the DE M-SHORAD system adopted the optimal components
for the integration of laser weapon systems on armored vehicles through a rapid prototyping approach. In order
to mitigate the technical risks, the development approach of this program was divided into two phases, first
integrating and testing the 2 kW~5 kW mobile experimental high-energy laser (MEHEL), and then developing
the 50 kW multi-mission high-energy laser (MMHEL). The calculation results show that the maximum range
of MEHEL and MMHEL for UAS is about 0.77 km and 4.8 km, respectively.
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S v BE VO A ke B A1 R B VO - A 42 2k T B
P11 71 (indirect fire protection capability-high energy
laser, IFPC-HEL) " fil “DE M-SHORAD fi /17, H
DE M-SHORAD i H & 1&Wf il HA7 # i By 2= g
126 T = A OB AR . 78 2017 4F 4 H B4R K
e 71 & e /] A EREE i 6 2B a5 R E &b, DE
M-SHORAD %< % /RfHE 55 2 )2 P 24155 .

P SURKIEE 3/ G v Xk i U S S E D N
o Dleag), SeE, - HH RE, HASEZEN
TER ) A, X J7 T 2 A B2 SCR AR, TiAE
W L GPHOLRA I, DA ERE ., fEE D
] A Je ¥ A 1 B B BT 25 B g, 3 O TAAN A —
e R T SR A L, 2 B A2 2s ) A BR, X o
RAF RG R B B BR . A SCR 4R
28 3 [ il 422 P 4 R RO 6 R A A R DG I )
R AR, RS TR L R e B A5 H44 | AF ERrE
fE . IR R A

1 Hfdt X
L1 HRIAE

& [® B 45 () AL 3h I 2 B 25 ( maneuver-short
range air defense, M-SHORAD) i1 XI] , J2& i i 48 5% |
BRI e A 3 e 32 TS AHLLL & RAM 45 8
iy H A%, S B Bl B BA 2 At R Bl 7 s, X 2%
i, & TRl ZE 5 28 e AR B — R 4, sl 1
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RGHER GRS — ] SRR, F 2020 4 8 A
4 HIFBMGR, 2022462 H 4 HA B 124 ERGA
[l o i 3 B AL —FloRr 13 AR B 4 2, IBUCH
T B0 2 00 S 3, OBF A 2023 W AF S 8045 [ 59 4E 45 A
7 8

Fig. 1 Vehicle-mounted laser weapons will provide RAM

protection for troops
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FRs bR 0 A ) B 4 O R gk
AR R A, SR RN [R 0 T A S R
K, FIWT R AT 5 2SRy, IF e 2t Rl 35 e
AR FE Al . MEHEL #y 7R AL 55 4 1 58 OB A8 R4
U A | DL R BRI R i v - 5 1 38 30 )
Al B B BEE AR 50 kW 2% MMHEL FE AL,
TN AT RER AN E 2(b) BT, Hirh MEH-
EL 35l H 4 AR R 14, 1 MMHEL i H hy %6 45
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KW . MMHEL £ #L A SR 7 o BHR i85
RO FE], SR AE R A FE AN H R S, A F) 5t
50 kW 22 = e oG a8 L LA & B aR L i/ 4 B
B A 30 R IR B R 45 LA I Ku720 24T 551k, Bk A
P BA 3 6 455 96 2 3h 7 R0 3RS AR 5 2 /) L 38 B
T35 ) FEE AL AL SRS 0 B R BE A A ]
Wb A FE IEBOE IR F RN R, B2 5
PENLISEAR LT o T ZERH R A4 AR J R 46 2
F] 4% R LAY MMHEL REALBETT 5 % b, #1044 B
TAEG P25 KA -

(b) ZAT55 mREHOLER
B2 XESEEHLRE
Fig.2 American high-energy lasers
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AT REROL RGN LB L 5, M HoE
MEHEL $i& ff 1 52 46 #2154
o K R | R | B2 (tactics, techniques,
procedures, TTPS) Fl /E & # & ( concept of operati-
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7 R A S [ AR i 8 S TRE AR A
TTPS Il CONOPS fY 5§ JE- A i = 8] 48 #L, A0 45 2
J5 TR AURHLGR A 3k A . AT o B B R PR Y
KAr R AL, DL AL A8 BN B 47 B it 1Y 2 4% 20
A7, 33X SR L 50 Ak R 9 3 0 M 3k i A IE
e
1.3 &2

2T TRV E KA ABL I RIR, 55 25488
RUR AR HORA & b, #BR R IR R BOR R |
SHRFI W 2 A B R R 57 R R g . R E A —
B0 48Ot 2 4% (laser weapons system, LaWS) 1F J2:

7E IR | RIS TE” TSI R A8 4 R

2015 4 8 H 26 H 7£ Hr 5 VG &F M Bl /R 47 7 5
i, WA a R TR R TAMBOER R, I
PEATFT ML, A 3 R ™, 3% &R g n] KLY 4
b 2 kW OREF OGBS L R & SR . AR HIE
P B TT AF 44 4, L4 R T 4 5 XBOX
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Fig. 3 Compact anti-UAV laser weapon system of Boeing

company
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3N 4 PR .

300
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Bl 4 BEEFEH DE M-SHORAD X $) 2 2%
Fig. 4 DE M-SHORAD development program in U.S. army
budget activity
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22 RO I 28 18] R SE B H TSR iE — 25 42
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Fig. 5 Principle and structure of fiber lasers
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Pl 6(b) B/ 46 1% 2012 4 1PG 24 7 B D14
THOERITH AR ISR,

(a) MEHEL
6 RNEIMAREFRG P HERIR
Fig. 6 Combat light sources in different laser weapon sys-

tems

®1 IPG RAEINSIEA R
Table 1 High-power fiber lasers of IPG company

HHIDIRAW  CRSEER /mmxmrad  HiHOGEF O A/mm
2 2.2 50
4 2.2 50
6 2.2 50
10 5.0 100
20 5.0 100

MMHEL % %t A >f s 7] 8 R H % -5 24 | 1Y
50 kW JGIEA BOGL OGS, B i 7E 3¢ E i = %
HILA R BOG RS, - B A ADEIE S UG
O i 2 W B A RO O AR 0 R AR SO R
- Th 2N R AE 2014 4F 1 H 28 H B H 30 kW &0
HBTEOGEF BOL &, HLOLRUR K B 43%; 2017 4R
3 H5ERL 60 kW YCEF SO i, 28 A5k Bili 42 4 i
TE = B OGRS B s 48 15 2022 4F 2 H7E“ T —A%
S ok K B AU PO #% (laser advancements for next-
generation compact environments, LANCE) ” 31 %] 57
R, 224145 %2 50 kW 2% LANCE #0628, A T
BLEHOE 72 40 U AT A7 P I e 0 G B L o, Ak
UG /N R TRk 1) 1761, 1 25 4 A B AR = B
2023 4F 1 A 24 H %t X fili 42 DE M-SHORAD it %1,
TR H A B Y 50 kW 2% “HLBh T R B 25 R 40
€[] BE 12 4 #% (directed energy interceptor for man-
euvering short-range air defense system, DEIMOS)”,
JREUR T E O,
23 RMELSRT

W oy w8 X HOE R AR an & 7 prast™, ol
] 5 72 = M28 BT, RO BA 2 A K,
3 BTGB S R E A 1 R A A

E7 REARMNCREHBFZMNERG
Fig. 7 Beam transmitter and target imager of Boeing com-
pany
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JERE I 2

8 TBMAEIMEAIEN

Fig. 8 Multi-spectrometer of Raytheon company
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%2 DE M-SHORAD R4 B TEH

Table 2 Unit parameters of DE M-SHORAD system
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_0.847P 0.847P

nR? A\2 1\
2 (1.22/3—) +(1222) 4o
D Iy

K o A T A% B R RS B KRB AR
T IR A T BE 7 43500 5 R AR DL BE AR i
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EE7
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% sl B URE ) 2, L RE % A Sh A DU AR B H
bro BREEFFFRIL, RGP 9, vT LLSE
BB EiRE. 2017 423 H~4 A, 5kW % ME-
HEL FEHLS N T W6 58 K Ja W 977 8 4 28 32 90 1) S
To NAILAE A 5 B kP, 7 b 0 1] 2R 0 i 452 4 51 i
BT 50 R4/ NV S BT AHL, I IRITE T
ERITAMLRG, K 9 R, WE, LIS
IR A8 4352 MEHEL FEHLAYERAE S5 I, IR 7E 2017 4F
4 AMLEN K S5 L2 5 (MFIX-17) 3 fa) o 5% 17— 2t
/INFR i s SR RN [ 2 3 TE AL, Hob ey B AR
S V& 12T AL, B TREPLERVE R (E . 2018
AR, 55 2 W RS v e A A R A I R S R IR UK
I 25 3 b 4 ] 5 kW 2% MEHEL FEHLIT JR T 52 5

9 MEHEL ##15 Tt A B SR # 2
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