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1.1 5|§F

“Tik” —iR 2 TIEEE 686 2008 b5 #E A9 3% 3 Radar 30 BRI .
ZhRdEIA Ry “EARUBBEEX Bir, #TESERMNBEGEENGERM,. E6
(FEREMMAOAE) BMEREG.” “AI A BIFRSENEERES (FEAREX
MR REGTRM TR EIR.”

SR TR BB ML b SCTTAE 89 25 B I B4R 0 F i 1R 45 1% 1%
%, CHARMWR THIANTERE. 20 4D 60 EAUH TP RIBOLR B, MR A
BEBE TR Ik 8 B A 2 A B0 41 b i B O B . 1987 4R 78 J7 -k E HE B
(i REelneY (Missile Technology Control Regime, MTCR) AR “#&%¢
WMIXRGHBOCHE T IEME . Em, A g, 20 8RR
AR, R TRREIRS . HI, BERE SR,

T CRESS I TIOCT IRRIE X, A8 N TEROCIR AT BOT 40 A B A
HOCHRSTRMA HHOLE R GRS MER D 81 EARBOLEL) MASRE
BOLRB RN EHREEOLE X, ARAEEBOCE AR ARG REEZ, R
PANOE7/B bs ke 2 % Y ] i

KW, MAEHNBOCT ARG Hbras |6 B MM & . SE M HRH 8 X
SHFPERIIIE. I, AR BHBOCTEIR RGE AR R IR ABOETHE A . WE
WOCTH A FUR B BRI ARE, LARBI B4R £E H B R BOLH R, [
W, W B AR W R R AERORIA . R, W BRI R AR R
Pk PH A SSbk BOL TR B R AL TR R R R RV EER . W UFE
X/ g L RS N A U [ SURINIL /o ig i 0 = o DU N

HIK, EHBOCTFERERE AN UHE A, FitA$ 3 E2E ExX A J7i,
XF B EhEE ) G B AR T mE R, SEATIAABIEE, HERBENHENZIE
AR R A Ja Bl E B .

BRI HEOCR SRR, B 1 1 B2 KB Fi g . el
BB A K (nm) | BOK (pm) | 2K (mm), JEXK (em). K (m),
B A BOA AT WO 0. 4~0. 75um, ZIAMEHEEST: 0. 75~1 000pm, 7]
A5y KELTHN: 1~3pm, HLAb: 3~5um, LA, 8~14pm, VLMD L5
MR v R, XK. MBI R R IRME, DBRER, ROk



L1 B i -3

3% (1 #Z5=1K/#, 1Hz=1s""), T# (kHz). JE# (MHz), %# (GHz)
MA#F (THz), X&HE AL, FAPEiFEWRA.

KA
o B (um)
AT W ek R, AR5
Y X - g T4 |PlEL Tk
0.2 | 0.4 , [o,75 ] | |
I it !
% %ﬂi”ﬁ o K /G Hz 43K Bi/GHz KP4 /GHz
: T 2?540 Es 26.5 1%“5 18 33(125 fs 284 Ifz 3 HE e
. -~ . ~ ~ -1 =
;ﬁ 1#0-300133 4-36 [23-2425[13.4-14.48.5-10.7}5.255~5925(2.3-2.55/1.215-2.58 0 3%—4‘1(5)80 13%?3)4 ¥
15.7-17.7 2.7-3.7 890-940 | 216-225

I < PP EFLN ———>
< LT3 i —r>

FLT KRG R B

(R AR, AR A R LSS, MBS, WKL, K
B, TEURBOLT A BBOR SRR R Ik 3 5 0 GeRAEST , XDE R ARAH
BOSCST RIS . BIUNBE SR AR R S MR RS, MR RGA CCD
EEELH |

MBS LA R, 7T SRS RNt B ik, T TROCE
SRR A HOGHIS, AT “BOLATR" — 58 31 SCH TR T3k
AN R RROCE SN E, 0 RA A BHOL 5 PRSI R B R ey
PERIR, HERFIR.

1.2 ZREE
BOLH SR 20 22 60 SFARLUSIRER BRI . FILRT. 207 T
MR TRAEEGEB, A4 ROl 50 FR% VR IRR.
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1.2.1 BiEEMMIELRASWNE

BB TR ARER I AELLANES B BL, M 1800 4E#$2E/K (W. Herschel) %
MR IR ES . CLTATE ZANAEHF T, 1886 F#2% (H. Hertz)
WF BRI R ST . SO HARFR M SR T A A B, 19 ek, #
ol H ML RGO, ATTAHEIRGES . SE M giim st a M, tu
TS REERE. HES THa SAMHEMA BRI, @I & RS A
REk SRR, WRKABMXHR, WM MEREYE S, nEE B, &8
TIRARRRRERY, R BT RO ES ) o A B,

1905 45 ST R BURAR RS 17O ; 1916 AR E T HRE 58 5 MDY s 4R
SR T, WS 7T2MEN — SOCMEE, URT CHAHSHEE ., ZaY
RATHICR, BUE THOLTEAME FHIS A,

1937 4EFLFF (R.W. Watt) #FHlZhE — G HLEHRBEET L. 1939 F, #HA
M EIATHA, IR . BRI ZRI . SRR KREABA -
HEE L. MR B E .,

1.2.2 BEBZRMEMERE

WOL AR TE L AR SR I A B AR Bl b R RAL R . AT B T
FEE R A S R R B, JRENZEE T EOLE X BHLEORAI R,

BOLE R R SRS 45 TR 8 AR R S 4.

20 thad 50 FFEURYE- FRY BEHES) T R BRI E . TRALSMNEBRA T HERRIL
BLEGERINAS . Wit 7 2l B2 TR e R . JFmIEBe . £, Km
MERBL R R, Pm TIEAE, BRIRT A, Bl ERMIFERERR/, R
WAL T AL AR R B R .

20 42 60 FACHOLM M BL. Kk 7 ZRAMMH T, dkEFE DG =
FE. EUPCRBOG, & TR RSEMEMERS, aEANE T EE
WA BN AT DA BRI R . BOGRY e i BV A R Bl A
FBRER, P8 T HRI PR RGRE. E R R AE R/ UGB EAROLE
B—EKERR.

iE 50 43R, IHEYLARE T HORMEHE 7 BOBEMEN/ MR, &Rk,
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BT iR A a8 . MBH RS RIS . 2 SR AR B AR E RS
U AP SLoniR IR R G0 K R 0 KBTI £ m on /4RI R 55 BRI 2R A B
WIS EE, BRREIRI, XNEE#HITE S AHMMBER, WREE . KRS HFE
AHBKIER.

1961 AEFNAF AR, EhNMBOCMBEUEREAE T, B, CO, T
BobERBA LR, 20 42 80, 90 FA, RSk BBk P EOEEFE X (Micro
Pulse Lidar, MPL). £/ IK ¥ %8k (Differential Absorption Lidar, DI-
AL). B8 #HBOLEX (Raman Scatters Lidar, RSL). ¥ EHOLEHE XM
PIBOCERIAN S

WAk, B AR RREEER, R RIEE, FaERKANEE
BRKIIRE G HFETHSEEGH A (Optical Parameter Oscillato, OP(O)
HRRGEL PR (Frequency Agile Material, FAMD; &R T HLLH . QJFXAE
SRk S BB RIEOA O E3AIRR s AFH T AR EOL R S BOR R H A
JeRBR L BT R RS PRna R A ST RIRE S R BRI AR s B T UL
s Ry, BEABIASL, SHMEX GRS RBERNZER GEOLE
5y RERTHEEAFEMREGSLE. RERLRITTABESHERER.

T BT T, B T SMEBIEE. SEEARSEEMEEAR; KR TR
ARZ LM EEZFRMEERERMBOLEAR, W EMRIFET RGBT ERE
BEARSSHE; PRELZERE, RARKEEN. EERL. 236k, /N
L Fovn] SEdEF EHUR SRR .

% 11 RRARBOCE SR, I8 HIEE R RS NARBOLE X MEE
Mo P HELOR, MBOECTERERNESER . SRR, FEAEMER. HUXT
%, WX, RAER. EREEMEBESFEE RSN ERSHFTESS
s, BOLERARE AT 2. F—REEZMENSHABEREOLE LR 5
FEITTRIZHERUNEOE T IR B ZRBOLE B # — PRSI B Bt 8
B, I T ESE CREBOLS RS E NSRRI, Fonii R RN R ITER
XA, HZHEER. NIRRT BRER,; B REOLELLESEBRE
TR FIARBOE SR R TR M HRMIZS A 3, SEHRBENAE AR E LR K
Kigms, FRSAGMEM L, #—ERMAYLM DR, T EERM
HEMESK ., BETH =RCEEUAKREE BUCERNROEE REB AR M RHE RO S
ik, BEUEDESE . RIS ACERENGSIL, F9R0. ABEAERTIBTFI L
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RGPS EEFHE, RN R AR EFERIR, FARALUS T BFH
AT R AR B AR, RO R TR RSUREN A, R T T BRI AL AT
Fo BOLTIREOTR . BOHRA R ST BN r e ALK R . 5L
FRMERCT YT PR, R 134 223 1 BRE ASCRR Il

F11 FREETENEA

::gtegmu AHARG BURE HEALE | ERTA R ERFA N KBHHE R THEER
o B T T R T T e LB
RETE Y Rl S ) o BHER [R5 B
® @ I T E S R
_ # U/ TR/ | SPTTE 2504, |sote g P
® : % E, . Bt
RIS |SH0L. | RTINS, |BoEhE. ;;&?f otk |MEER | i:i é’f
R RO sl |wees | e 5
X PSS &4, LR, IHREERT: ] yIv , HKEE,
5| v, B e, R g, PR, [ERR BRRE
il [ETEH s DR T MORNS, L |DRERE O,
RS ' R A RS et
o PORERS. [BRITHE . YRS
= Z;ﬁ" P ﬁ"ﬁgﬁ SRS | RIBES | (RIS (BECIRR ii’fsi‘g' Hr DRI
ft i e ey B HRBE | (P AL,
HASH | RIBET T |zmmamn

K12 il =ABOEEREHE ., B—-ALUEEKEET¥EE (Massa-
chusetts Institute of Technology, MIT) ## £ ¥ %= (Lincoln Laboratory,
Lincoln Lab 8¢ Lin. Lab.) AL kit (Firepond) CO; *ﬁ$ﬁﬁ'ﬁ'§§lﬁjﬂﬁﬁ,
FBRUEEBEHFN KF (National Aeronautics and Space Administration,
NASA) MEEEZRBHEKRSE (National Oceanic and Atmospheric Adminis-
tration, NOAA) SEMER CO, T L2 EHMBOLTFLINL, F=HU
NASA B JLALR OB Y 4 3R SRR bk rh BOE TR IR AR

K12 =fAROtEBRNER
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1.2.3 BAEZEMERGR

A 21 L. HAELAFE B0, HEFEEE AR
BOLHE RN . MMACRER A, e E0ER . EERERER. Bt
WIRERCHEABMHEN ., IR ESERYFERZ—, B AREHCRITME
W EEER RN B EE TR, AHEEEHA.

MU AEF RN EETLUES, MAEAELAHERESRE “ABEMHE,
REHE, MAMEE" WhmAR, RIUELUTILAE.

L Bk, STheEL, Baed. TR

MBOETRIRAGHMEREE ., BT, KIERGER T ZKRMENGES, BN AR
BtrtEn . BARRHE 4T, BARBRESFE . MBHREEEWEINE. Rt
ZRAA—EWEFEE. ERDIEE. JOREE B W, & (B . & D
—k. XHERBOCRAMEEE S, BRI, Eagemseatft.

B AT BOEMIPE . WGP S B RO R IA . SO I BE I T LUK
HfrBEE, XalRUOA 6] R RAREHIE 2N Bin. CRXMIIBEERM IS —ME
5 Sk rp i B Bk e BE BN ER R B 100, KA L, BHESHKIEREH] 4~20Hz, K
WEBAR/NE 0. 4~0. Imrad KAT, FLABHIBOLHMER Bix: H—FE
BCERMAGH, NBOCIN HIARE R RRERS, B2 AER N EMRE.
in¥e Rapier Laser Fire 33 BUCK S REEHMIBOL B ShIRERIEN, FIH 5%
JCIMBE TR KR Bl U R PR ER B A% A S BRER A AR, BOLIIE S AR # 0 & B bR
FEE .

BeAh . A BOCIIRE S5 5 A S R R — e RN SR Fh I aE Y
BotAXaR, WsEE M-931 BUBOLIMEER M. ERH GaAs BOGTIBEHLAIROL
BARAE RN — BB as i, ATt E RO E MR, #REL LP-100 B
BOLIR RS SN T 2B T RV 52k, BRIEES, &)
Frid B A,

2. SERUE. PREL. ROERA. BEAsRE
MBEOEHRIBEEWE . DNRACFRA AR X R BIBOLHTR LR 58 M AR
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BEAMNERRE., RASSE. SXCEREENEFURBEEIIROLE. 5
HEE TR EREEEEOES, KEUN EER. HAKAERERN Q FFX,
B R BT L TR E R SO P B, UIRBOER FILE RS
(Micro Optical Electro Machine System, MOEMS) AR, KMBEBILH
AR R I 5 A5 B A B AR HEfL A 1, AT LASE RO R IR BRFEE AL . B
HEAL A4, AT i O 35 TR B ML R 4 S B/ NBU AL RIS AR 1k

20 th4e 90 4F4R, —HARRAMBANBOEE RSP R R, PREOCMEE
ISMEBRATE 3kg LIF, SMEFA/MR — BRI ZE N H Bim s, 7T FRERA,
WAL AKEN =ML, sESE. W, M EFEH. 2E LRR-104
RISALARBOLNEE AW E RN 510g, KRR IMFHEE/N. B ZHATH
5 by HRTEHFERKSEERKREEXMESES, WIS — R,

N R B R AL BIBOT SS FNERIN S, G BAN R BRI R R, HYE SR E
RBOLEREA L. ERADEERE RSB AEN T, 78 YAG B —¥HE
B EA R ST RRE sl R R, KR s —ImE 5 R Q X e R gt
BREE —AK . DRI B S T I AT T - V] 4 AR A R R T TR T
RAH, ShFEE- TSR AR E R B A, SRR R 5351
TR R R DRI & X BHAA A, B THRER, B E, BRTEA. ER
O AHERI E » B/ T Bl ki A MR R 241 .

TERULFEARRER E, BOLHERMEFRERSE . BOLHMFEMBALHEEH
ERE RS, REFHENECEHRFENE. C¥2R%. G4 RTHE
BMIhEERF, BE THOLE AT, KKB/NTHRENESR,

FGERIBT A& FoE R IC (Integrated Circuit) #E47ED ) i B4R
(Printed Circuit Board, PCB) MRS RN, #m LB I 7l AR 2
4% (Field Programmable Gate Array, FPGA) & F&E M B (Applica-
tion Specific Integrated Circuit. ASIC) HAR, KR ELZ RN, LEF SR
HRE, ERBOLERRGE/NML T EARKHERE.

3. Mk, Rib—&d

M TROLHIAERER ZIEEtL . RRILRIE REIL, SMBERIL. FRiEfl.
FHAZE L, FralRmm . mEMERN—E, FRRERRERALERE,
BRI G LRI KH— L, EERAEEEFREE. ERR
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B EERS, BRAEN. RAUGEAMS N ERA RIS, KRB M.
ARG, /NP ES RGP R IOR 7 RGN, #BZ T M 2%
b, HEWZEEE ., ZIRMESEEHRIK G .

4. SFFREFRA

BRONe B Ar h 8 HARORR ST . R RMEZ A BB, RRAHRL. 7-F T
SHRBAL T HL BOLA D TRYG BFIEON . ORIREUH MR R8N
ME L BB Bh s (Edge) BUNSWHMMITIG S EZEMA, KT R TH
TR 1 A U

5. M ARRE, KBRERMITEE

AR E R A1 Nd: YAG BOCERNRAEHERAFPEESE; 58~
L4pm PR AR B RIS R R AR AR RE X . BOLE X SRHBHR
e, BARRAXEABESYE, HREANRRALS, FEINGHMERR LR ZE
HRGIE PR AT, B — U BOLH B LA 3 AR Z 28 BOCH
B, RIRBYIL &R ARBOLDE NIRRT . 76 ELCH o 2% M 45 A R &
RGNS NI NG, BibGiE A S MGIEAE, EZXEmEe. X
T8, BAARE SRR BOC R, LUK b A K FH BE Fi o 36 7 T RE TR (3t
AL, 2N BIER SR AR R RERBOLE L.

1.3 HMAEENES

1.3.1 —¥HF=

BOLRREROL, REOL%E. BARFERESRtE. Rk, Stila KAt
PLEBRARMZEGH™Y. BEREC, -RECURHRS, ERFRBSA/DN, iR
FEPHBOOEH: H—TRBOCREARS, EHRNAZCEH S B4R LR R4,
BT EFRIRE S

BOCHEBRHEARAARREBURE X, —EHLAERXS, FEERE 2K
i, WA 1.3 Fon. ERERIRREUMB MR VBB EIL. BOLHERUECE
VEREBE, BRKIMEMEXEERE.
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st | AR =R i ok q NEE
(O SN ey oo EED ] ook < : > _‘

r| o [m
IRET
wrl, [ (. [wr :OM“

A T
SR e

B3 BOLTEAMBLE SR A5 i e

SR ESHLL . BOGRIB K ICRBEF U BRR, XEERENBOR, €
BRI

(D) HMABEMWESPR PN, BESIPHREE B &,
ZEWHEB K, FERK, WHRBEE. BRMMLES, ATHEEREAE
. BdESHBERERGEES, UHEREE BN FERIENRER.

(2) BOECEERMBKE, RS RS X BARETHRN . XRMBEERT
BEM 189, FIAIARRE T TR K SBOLRI . BUHSRIOERE, "TLATES
TEE LHEMARB Y FE S EIRIRT RGBT 59 1 FH B B A& 5 7 B
=, fREERAERMBOT AIRE 2, BEEFRKMNTTURBELZHERR.

(3) BERRBE T, FZAXRMBBOLHMRY; ZREMBEE . X5
HRTWAD: PiTNaesmm, Rkl BOLARZRLERE T, EFESE T
$5, ARIDATAERE, Xt Him £ R RON AU BOERRAE (10°rad HER),
RAEAEBFEI S, A—BkE], ARESH, SMBEIRBRIRE,

(4) FENBEMFERIB T, MM REAARN, ERE; REANRENEH
R TSR/ B, M TR FRBOLERAR AR, EREHFmMER
T, BOCHEM2ESERCH AT/ NEI L, BAMRTMmESE, BISEAMH
J&. X2 F iR R R LRI

(5) FOLHBMBOCEE 2 HIREEFRNAERAARILS, HEMNNYE
MBEAMF, KEFEET, BEaEMILANE, BORMIRE EhItAtERE,
Wi, ZE4HE, HMEE—-kE, MEREILIENE.
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HHEAMGE R REMLL, BOCTEERRMAL:

(1) HERAXNHIFMREDEE. al&X®TE, AZAXMBREERE
PHE BRI

(2) WO, BARAWN, BENLER, AEFNIHRNRE
. HEBROPLTIEES, ZRPBMEAMKEERH THD,

(3) FIERARHEIE . BURIAALER, FREA. AT K ah Biritsl.

HRBOLFBBA SRS, BHRBOCERAMBBEEEMIL, FEBRSHA.

(D) BRI BERK., RIERAES X EEHB AR, RS
i S PREHOC R IR . (HBOCHIASORMAR, BdiTEIBIE. Ad
BEFEMAIMFOEFRARE R R e, FHREEE T LIEN BOCE AL N
b, HREHEFEMR. ABEEFHSHOLELERM 60~100km M HiR, Ak
FEERBRMERROMNS, RaMBESLBES. KHds, TUEREsT
1. REUETHT TAE. BT, SRERSTEBROLEL, LHUHE BRI .

(2) WOCHDCRAMB AN, FHELIERMMBRER, —RemHh g
HIAMEHE F IR ERAT B, PR HAR . R K BOGE R X AR T
HHEEME. FHit, RETZEEGABOEHE, R THE. MIKMREGE
7. SOt ESRERMEMETN . BHIRENMFCHBRHNNYE, BobHE
IBIE A REH MR .

(3) PO RELXRRMEHZRIREORER. rERIREOESR, BRTA
JFEH E IR RAHEES, RIEREE. BREERERNE T REMEOL T
WE. RREFOCTIHEIRMBAR S, BMEBRIIIEZ—.

1.3.2 @ ATERRIFER

() BOEHEEFLORE T BOLBRKEM TR R A, TR T
K/NHIBCRL A C YD . ORI TRUN OKIREST . FAIBUR sl 884 |
PO FR AN ERUAERAE. HE. HiL. B5%, MEGHEILIE
R, REFE. ABEH . B3R MR R R 5%,

(2) BABXRCHAFEEMMLPERRE, FHMEHOEETFR. FE
B ol WAL ER; FREmEETL. MERR, XaEFEmam
FRDGEE R R =GR T E GRS [FRERmEL. BEELFIE H 459
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8. REEARSEARG . MAeBYEARBE S, WA T RA Q@R L
FISERR LR RGM RS EAE” AR 8 BRI E IRS RS,
HLER AR KAT2R %, ‘

(3) EHMEMBOCHEBEZM, MHARREEOLREENNTER R SE
01, HEFHE SRS, ICABRARBREE . WahX RN AT ABOLE X
B ARG RRMEOR ST, FF 300 THOCTH AT BAns R ARES: BOEEXY R
TERENE ., BERRGEAMNHE. ZENEE, RENGEHEEER,
KRS THEAE. FIMBOLE A AR BTIEEMA MR ERE, P KT
IR T AN A=, B M MRRE WHEMTHEIT RSN, PHETRNE
Tradt. BOLEBMEMOLE TR AT R, EERRE.

(O BOLHRACBMEMBLE . SORBHEEMM A TR A fMah—%, TH
TFEAR, BITRBREOR ., DIRERAF SRR R . BRI ARSGEEH
WYl HARBE. BOLEAME. B, EENS SN HREEELER. 9
KM T RS (SHEHRES) MHETRESHABRNIH, T, &
PRI B R BRI, EEAER R, Rk, AL, ERAME
GERAE M BTG & B OB 4

(5> ARFIRBHHRER 7570k HAR, =HRGE SRR H 3
TR, ARERARFAMUEEME., EE., . £5%, mHaF/LMER,
REFFE. ARENR . B TENERURERFEES. ZERRHEER
BT R R T .

(6) RAFHEIN FAREA A, ERoBka b FRHaE Rttt , A
T BRI O T RO T RE B F RO T AR . WA — 1k
B, T AR & a8 P28 S M 48 i DGR ROR B (5 Bk 2y “R3bL”. “BY
HEAR” . PIBIAMRBR T, Sbi AU B, TR, BT Tk
B RARGERARBEE. REROCH EF ARB BRSO, FRB/ T
ANIREIEFER “8E” HMERBBEOLRBACEEE B TTHE,

(7) NPT IHI R 69 5 R DR SR AR I R T X G ¢ () F o RIBEASRL FHHE R, B
FIEEY REVSNBZE, AR AEGRLYE ., 4FREFER, FFiGERE s T
HYB, BAOR T AYEAIZS RSB R . 1987 £ E S (S Hawking) 76 FHr
WAL R LM L, BREEH S THERMER, SHWBEARFHXR. BT
IR RS LEES A A S TR, BAR T AR R MRS ML R Rk
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£, BT SO 56RO R QS & 4. SECEAEE
EHAENEREE . SREROCTERMEMARNRGLEAS, FRUARK. K
EMHMEER; FEOCERE AL, AR M . )

HAFHER G, ABKERHBOEEXAESM R TREESE., BEM
MR, EEEM AR AR, SO EXRRERE, XN FHHATHRNL
W, v, E, BERKESHEMITY, SAEXRBABOCEAERBUR. 8, A
SERFAE. 2008 FEXEMERBOLMEMEL2H r AkFRmEAE . 2011 F3&
& 5 TR0 PR E i “AE X ST R Binss”, RES S50 EKREE
“BOE T aS B K2k” (Laser Interferometer Space Antenna, LISA) K& #k
IR ERHR T 2018 4E R G, BB F R,

60 43k, RESCFIERENEBOCERL, R TE XN S RBEOLEIX.
2] KITSEE B2 M EBOCE IR . Bl AEROLER . KNFHER
PLPCHOLTERIE . s BAREREOLERIL . MEENITE R ABOtER . BEF WL
BrEEOLE . MRBOLER . SRUNHEOEE R, E0RIEBOLER. FER
Y MBOEE . K FHRMEOCE S SHRERTIR . LB ARR, TEW
KR . BMEMRAFERRNE, ERCCHEAMMAT IHMT KETHE, BUgT
CIE=2:0)7%:1

{HRM R HKEANAE R, TEQIFEEN. IS, FHl%E
HEBLEARKNIESMEE, M MR SRR TR, SEIMEZERZER
AR, HIMEBRAREXEREHE T AR (MIT) LR ERESKFER, b
FTREEBOLERSHEARL B ERAR PO BAESRET KIS %
PHESE MR P.OMBOLE R TR RN AR PO IR R ZEREESH.
FAKCFHRARIBOE TR EER R, XBERBENTOHE THFTHE, NaRER,
AL B AR5

MR EELG -G HEFRNEREN, EETEREFENNREEW, £
HFIREARGEA, MOGFRAR, EREFRAREDLERNATEOETEEAR
MERDCHARS pm BHMBERKAY, H£ZE nm WHREEE; #FARLEFH
FEMRXRE, LieREEE, a2EFEw, UUATEIIES s MEARM
TAEMENBR, TAEEIANG, EHGEFTWESRE . RITREE Ry
BN, MARRREERER, BIKEACKH AR, TRV RS HEAR
e, EHEAIBER. ERE A Ao dit SRS R A, EREEAE
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A, HEAQFEREAM IR, TBERRRE.

BrLA, 784510 B2 S 5 i 2 O R 1k & R O ) A G AL B Sh P RR %
HENHEIEHTTT . SRIE B T RO EOR TS SO HOR BIRE 3 O 85 FIRi 25
FIBEE L, SRIEEIRAE XM, WEAER O, BT EITEES AR
REARFANR.

1.4 FHEEEERTHE
HRERRFHEEE EE, B 14 B RS h Bal it F s R
K, WBHL s A ESZOLRER. EXARPVARS, mR2E0L
B, MRIEHABOCEE, FUERNEE, BOLEREEREARS A TRA
AT HTREEERTOCRNBOLES, B, A0, HERRRRE S
e R QT i LV A =T B e A e 921 W BN =B = K [=a=g bk 21123 P ]
AT AT A B I BOLAER AN HARMER . RILAIE B s RE S Hall i B e
FEG MHRR THEE, AEARRES, SRERZEOHREEREREUR.

W/ B
LM AR
| Bt 4
1 CCDE: FR
Jerg
i L s/ R
R E— B
EHR
. HF
BB — WL H
REHAR gHEA

B1 4 SRS Ao ki R E

A 1.5 s R RO H AR BB RS G128, ATUAEBEHEMETH
SR IL R B A T 80 E ShBOLE R R R T BOR R . AL
BHEAR, R THOLEE., REBOCERMRE L, HEREA. SIAKR
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BE. WA AINEE 5 BRERHOLTERS , APRIERA G, HARRIR RIRL A 4R
Mo BRLHER. BOUEAREESHEOURIFERRS, Hik, BRTHESHIEX
sh, WIEE L, FTHIBOLERBEHAMTRAESZ0O KR RS, e ElREt
PR,

- L ABEAME
TS ol
4

§ T
At L [arERE |
i |

3 [ 2 M

Botd
THHE

M1.5 BOLERSE

KERTRMN AR, REUTHE. FEOKES, AEIN0E. TTRH
AN, REERZREBRMMEERIEHRER; HBOUN RS, FRK
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Bot. BUAEOE. FRAEE0E. TIRERHERRBOLHESIBONSE: BROLR S
BIE R MOR ARSI 4, AR RO . ELE MR BOCME S RBOC%; KR 7R
oy, AL, BT B2 HERYES, AFE, E F],. Y
B, BB HIEes, AWE. WE. MAMRE . BisEsey
WS HHEY, AEOCIEN. BEHBOLHER. XERHFHOLHFIX. B
WIERRBOEE X, RETUNIBOEE L. SUREAREOLE R, K THEMECLE
B, MIERROEEL . FMBOCEA . SEBBRERNMABOCER . ARHL
Tk, TR EIBOLE X%,

ABLETHEEA F AR, DA T T 7 X AEMBOR. iR
ARHBOER AR AN, ABEFHEIFE “Lidar” I —D% B HAR 2857,
BR “BORER”. BENETH, AHEFFT, GlinEOEMESE., #EEE
HEEM “BOEX XER” . REIEFEMEORAT, nE R E 224
. WG+ (JFRE/R) +EOCTHERMMAE. MK CITaaRaxt
A AN AROLES, HRKRXEIOCTES, &AW EBEoLE
LY F TR

EREFHFTRK, AFHEEMAZE. AEEEERE Ea/gahl, &
HHEENEEA, RESZRBEESNZHESAMOL R FRRS R AR I
A .

1.5 HAREZEHNHEH

1.5.1 FEEPHRZHAIREA

TEBACER S, X BRI ARG, RS SEOR . KESHEAR. KH
ML AR C51 ($54%., #f5. HE. &, MHiMEHR, Command, Commu-
nicate, Compute, Control, Confront and Information) R HEE+HEE
Bl . FKBURGE B, A ERRF E X8, BOLER X
AW AE B ERGERRB RGN EBZHAR T 2. BOCHER BT Bisiltfr
TR, BB, PUNMAIBGHE, (018 D EKRERBOLZ B MR T LB WK K&
s AR DR R R EEHGE R, FREREBER]; ®0 X2 S A
X7 GRS B TSR, BRI S, RS ESHTIRRGHITAL.



F1E B & - 17 -

FIFH B4r B SRS BENBOCH RS, 51RRSEREALEHE, o
RETHEma b, S PEMFEHSERTIRMNBHEES, FERNGT
K, RERFERRRTHBEANBOCRGER, BHEEOHTREEES. 1)
BERIRI, FIVEIEEOEE AR ENRUN, BAPIEF TS . &L Birit
e . RS,

WE{E RS AE &S, HBEOCENRD, HEBLHRFREGE, K&t
&, EHWEEERBOGHEE, REMEGEE. e AARFMFmE. REME. T
ok, & TARER., RAERFEE.

C5ISR gy “C5” {t#FE+$53%E (Command), 4| (Control), g (Com-
munication) , XtHL (Confront) FIIFEAHL (Computer); “I” LFRFE MR (Intelli-
gence); “S” fLFWIT (Surveillance); “R” L FEigX (Reconnaissance),
C5ISR G RENM ML K, 2R AMGHEE, BLEHEE. &H. EHME
AR SFR . R R IA . £0AMEN . BOLE RS 2B B & MR fE
fFiRs, BUHMERSE. R, XFHFFEEGERI Y, FHAEHR. B
W, fFE. B, ITEVNBFARRSE. 5250 RASHBEH/BOLERE
. 78 CSISR R4, BOLHIAEMGREMITE T, REET, HBFEE
B, EFESREEN. BRARBLEN LS, Ry, TR hE, 6k
rE—ERE FRGIRHER,. BRSEBR/N, B8, RS ES.

1. 6 B2 M fE B ARSNGB AT A EOLE A A B2 k¥
RGBSR, FHTERES =Mk (MPL) BUtER. HA/NGERME
br. B THABREERIRE/NMEZ, EEVLER SN, THAEHS,
W 1.7 iR EBEOLE AT RS RS,

MEBAT I BB R R A OEIRER . O . BOCHERMRG . Bt
BREBEAR, BHCERARANZIRRSE. EFENHA MERREEEL. B
B ELBEOLER IR . HIEILEREOEER L. WXEOEEIR. KREMBOLER. %
BOLE IR, E/ AP BRERNEOLE XS,

BOLEIREOLEIR, R8s . M. WRREANE B EHOLER
FARFMUAEZABEEARPEEIRENH. XA XHL (Photoelectric Confron-
tation) . &M (Night Vision) FHI#E IR (Thermal Imaging) . ¥ S (Preci- -
sion-Guided) . f& & #l [ & & (Stealth and Anti-stealth) #1615 (Optical
Communication) & &KFEE KEH.
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1.6 FrifE S AIsEMZ A £ BB = KIE RS 1.7 FHEBPOCHEBHFRFRL

1.5.2 EERZFMBAELEEPNEA

BOLH B A HAKRBA BB IE M FREF P M, 7EERBEHT
ti. TEA. WIEWEEYN., AR ERS. KEESREERRE., ¥
FCBANRETITHL s TSNS B A RIINA B s Tl e SR 0 A ) 45 1 1 %
JETERAI . HLAS ARG . oL L SLer@EM e = DG i
FEATH; BEFFEA2RiioR. SO L8R, BOCRBSEMBOLIATTF L
%, MAEA——FN2,

1.6 HMABERGEIEHE

HEfA LA, P AMBSRBOLEE, Rl EaralwA . £d
SRR RHOLTE IR LR, MR RSE TRABSKREHOCE B AR, ®iidt
PRI LR B AR

RGEMALLEAYIKR . MILAEHNSINER, HEBEMEHEE GRS
SRR BB A A —E TR T, BARE IEE . SRR, REE M
MEUMAREIER B, B ATTaH . Foube, ThES R B ITIh, 4k
BERG. TEG, BEHRAKRRERSG, HEERG. RESALEREHE TR
. MiEMEARER, A, W, YRR EEAMSS. BE, FEN. 5k,
#EE ., BYFEYRERMM. RERkit. TREHEE, REEHK. 2858,
i AT Y.

BERBOETFRIMEA A NE 1.8 IRMARE LBRHMITAMERE (RED)
WA
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L FEwe IS A O O
R Ui kb ety i A A R bbb bbbt bbbty :
: HHE B I :
MmN o T Tyl B v LB IBR
- : B } Rkt |
| BR kil o RO LR BT LUK EMRE
: | ] i
5 [wane | [sane]| [ 2oz 5
i e §
e TWE :
: B >~ A% !
; R :
: - G N dzEde! b TEeR 6. 2ih
i I, %) TRREHN [« S e
. Gt (BB EA. HEERm| | Fk TE®
: SRR 5 ;
; HHk, AR
: L8 dod

A 1.8 AHETHEFRMERIEE

BOLEIRER T R T RA S, REFHARRER. EBHE. A, S
oA, UREEEE. WS, TENRFS. BERRAL TR SHM TR
PRBEHIERR, Brid, Ba&E AN TRSORGEES . MIRNEKRRENE
M. WNERISEIR, AMUEHEE. B, LSRR ARABE, DAERE. F8iE.
BEAEETREM, MHREHES. LMY, Ha¥, 2FF%EER.

BOLHIL RED B RAE TRBGEGAM, NMUEZEHARAMEME, BN
MBS &, ZEINEE. MR, Hal. U8, IR, MO FHRAE M
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FERE. NRGEMEAHERIMMARES T, MELFEREHTH
Pr. wit. HwERLE A

RESRETER SHE, XRESITHGETHI. AR, LIEE
AERMEESERDT, BHATRLE. TRATNKRRENEEEESER, H~
LHEA R G T RIB PRI .

REGANKRGAE, MRERAME. BHotE. JFFREHTES, LHA
Gimiiie. HMARE. TRATRHETUR, SZEHETRREETR, e
b oL W E N

RAETEMMWA. Nk, SN REETERN RGBSR, ThEoLE
BRETRMSRLE. TREINKRRFZRAGRBEFER, HTHW. i
BT 8. 15, RBUENER; AARGERRHPHR—EIES, R
B RGE, BRI RATEN REHITHITY, URAREF
MM ERRIrHERERMNEK.

S E 30k
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(2] BmE%. MEE, W . BOCSOSMEARTF . L5 EBF T AR, 1990.
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FEROCE B SRR BEE S, ERYEMRMLE AR NEE,
Hit, MAAER, HABECHOCRN KA HEBE . A Y38 Y B
B, MRENNERERANRMCETT %, R A BROCE SRR,
NTHRBOER ARG TRENCBEIAR . RYURERERETT T HEA, LUERETTRA
EHETAE,

2.1 EXYEHE

2.1.1 KR
BOL A R R S K ASRET FOEARX R
Av=rc¢ 2. D
HA, A BEK, v ZIE, Bl BKMBEAL pm RoR, SIRAHBALL He
R,
BB TRETRE, FSRILE#, AR5 3ER (V) KNS,
MR, B RBERKMER. EHEERE -,

W ;=% (2.2)

[} v = cy (2.3)
BRPMBER 10038 A =18k (um) =107"EX (cm). HIFH%K

HAMER, Kk (nm) BGEREEHEN. ERAMBHAKRER,

BEREN1HCE (um) =10° 492k (nm),

2.1.2 BEXYHES

1. 558911 (Radiation Power) P #iG8HiEE (Radiant Flux) &
SEATT R A A B [A) Y R S SR STRE & .

o (AQYV_ 9Q
P_Eﬂaﬂﬂaz (2.4

AP, QRELEE, PHBMRERL (W) EF - J s ), BEREHNAN
ENEE RN RS 5. BlReER, UMENEER.

@z%g (2.5)
Fa
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2. {5HE (Radiation Flux Density) M
WEEXHRBTHACE .. MSTE., B E. B EE%E. Tm
RATIR, WiEE 2.1 FR, B E AR R ES ] kS R RS E B
M- 22

A AA
b e (2.6)
M::aA::aA{
K, ARHR., MBRANE W -m?, BREXLEZER
cb:jMdA (2.7)
A

3. $F542 F (Radiant Intensity) I
XFF R RS, N 2.2 R, FERJT M AL AR A R ST R ST D R ER ST
HER

Nt/ %
- .\&w

YA

2.1 HEHE Mt E2.2 EEEEF 1S
[— AP _ 20
A AQ (2.8)

[_2P_aa
a0 a0

A, QRZESAMA. TREME W sr', BRABHEAL—J7E EEE
SHaRpE, BT e MR AL AT R I RARSTE R . BATRE A TR AR
Rk, MESHES WM S Z M E R K T s A KR T 10 56, AR SR
AEEE, HWINE A —E BT R IR.

4. {5515 F (Radiance Luminance) L
Y ERmATR, EEA WL, BB EA R R AR NESER,
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RREGFEAR R MR L, BT ARANRE BRI IR. hE 2.3
AL

EUG AA [/NSLR T AQ WR STEIRRST DI R E —Bi/hE AaD) =40,
£ 0 J7[aE B AE ST R IR AA MBCE R AA,=AAcosd, Ik, 7E60 7 L
WL 2 R PR i Z A E RS SR RE L A'0 5 AA, B AQ Z LERIIRIRE .

. AP\ 9t i
L= ﬂﬂfm% )"m%an“aAanmw 2.9
LR Wem 2 esr!,
] LU )
Al
k= d Acosd (210

Y BRAE AR R T7 1 L S B AR B RS R .

5. {55t E (Radiant Illuminance) E
ER 2.4 %, RETEE R e g A, s mARRARTIER
RS A,

,/AZP
AP
o AR T
/ —; /
K23 \miRELtE 24 REBEEHE
E*‘af (2.11)

EMIAMERRA, EEHEREITYIK, mER=s 6K 2 SCEMAR, THE
SHRERAE MYIAR, TEER - SRR, SR MEET MRS A
SR
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2.1.3 HiEYMEE

1. X
2P ERE RNLHEE (Total Radiation) #HEEMAFHE KM 0~cofj 2

9. (BAEfT5E 5T E B A — o WOBIE S R AE, Rk, #R A AR R A Ot 3 4R A
(Spectral Radiation) #J¥ . & XHN: 7EHK 2 BHE, BR—HK/DEKERE M.
ZE K EIRE N ARG R RUE RN AX, WHGEESER

X, = lim(2%)= 24X (2.12)

M0

EMEeREHEHNXRR
X= J:XAdA (2.13)

iz (2.12), oJLIB RS CIEE ST
SRS P, HOLESHER 0,0 BN W -+ !
(%P)= %f (2.14)
Y
o =22

PA - llm
A0

(2.15)

. ym71 o

FEEHE M, BAR W m?
_ M
M, = 57

(2.16)

HiEESTIREE L, A Wesr ' o pm™!,
(2.17)

MBS REE L, B Wem™ «sr! -
(2.18)

(2.19

2. 2R REXNEHBHXE
WATHE P MEHEE D
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P:JZ P,dA (2. 20)
®= f(:dudx (2. 21)
WBHUEM
M= J:MAdA (2. 22)
BRI
I :J:Ld,\ RS
BAZE L
L= J:LAdA (2.24)
BHEEE
E =J:EAdA (2.25)

2.1.4 XFYPER
MNTHRAELZE, DOETEITE, AR EE TS (Photon Radiation)
YHE.
HERBER—NEFRERR
s=/w=hc&=h§ (2. 26)
JlIFsp e
N, = j dN, = h% IAQ,\dA 2. 27)
AT, Q REX - BRKNENGER, r BEMEHE, N, T p ERNAT.
FE—FEERE T THESHEE
Q(T)= N,e = N,hy = N,hov = N,h f (2. 28)
B FRER IR 2. 1 FiR, ZIAMEBRIARE K BB FRER N
2.2,
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F2.1 kEBRBHXTFEER
L R S o/Hz RRFRR o/ev
¢ 300~1 mm 1X109~3X 1012 4X 1076 ~4X 103
ash Imm~0. 76m 3X1012~4¢, 3X 10 4X1073~1.7
D883 0. 76~0. 38pm 4.3X10M~5.7X10M 1.7~2.3
MK 0. 38~0. 01ym 5.7X 101 ~101 2.3~40
X 5tk 10~0. 03nm 1016 ~101 40~4 000
I 4% <C0. 03nm >10% >4 000
F2.2 ANERMBXTER
i 2/pm 0.76 1.0 1.3 3.0 5.0 12.0 103
BeFekRe/ev] 1.53 1.17 0.91 0.39 0.23 0.10  [1.23X1073

E: BATHRINBELALTERE (eV), AP e#k R TEE, VHARLELE “4
47, ¥ leV =1.6X107" ],

TRAREH].

HTEHER @, BliRs ',

2
_ A,
M =74
1, = 2%
70

KFREIEEL,, i s em2esr!,

L,

22,
d A 9 Qcosf

HTEHBEE,, BfiKs ' «m?,

2.1.5 g

£ — 2%

A

(2.29

(2.30)

(2.3D

(2.32)

(2.33)

EERBERBGH— DB, FEHAT, FEACYERBRES.
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F 2. 3FIHBEHB S FRIKR. HFEROTIRYLUIAE v R,
#2.3 HEHBREXFRNHXR

IR % %= R . ®
s m | m e | 2w | &R | 8= &8
e | Q f e 2y e s B
ﬁﬁi%/ P/o W wam | o Im SRR
FHE | M| We m? | GmsE | M T e
gt | 1 | Wes | EE | L | cdemor | T OMRBSAEIEAEGRS
.
Wegr e . <R o g [T IR AT 2
3L L e L. Imem~2
R me | EEE ™I i AR R
@atmE| E | Wewm?| xmE | E Ix T

HFBSARMAEE R, BHRSEEEZAA —EHXR. —HLULH
SHE K. JEECHAE K. . BOOLEERLEE K MIYEHEERRR V, B R

2.1.6 WHNYRBAEERNHEERYEES
XE AL E XK, RYEEXUEEHRY w4,

1. R4S
1) i (Absorption) %4 (Blb, RiE)

TE—ERE T T, YRR

anzé (2.34)

X, o, BRI ESGEE, & EANKEIHER. I LTENAE.
2) # &8 (Monochromatic Absorption) #% £
XHFRE—IK A R R

a7 = 21D (2.35)

O, (A, T)
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2. ReH5E
1) B4} (Reflectance) %2t (B 4. RATH)
E—ERETT, Wikrgttb A

(o))

p(T) = —£

0

A, o, BHRWESHEE. BUAXENNE.
2) #& a4t (Monochromatic Reflectance) % #

2,1, 1)
@()(A’T)

3) REW RSO A RS X £
a,T) +pa,T) =1

3. EHEH
1) #4%t (Transmittance) %4 (F 5k, #4%)
H—ERETTF, YkEHLH

[03)

o(T) = @,

A, o BERGHESER. S LENOE.
2) ¥ & (Monochromatic Transmittance) if4F % £

o.(A,T)
@, (A, T)

3) HRAMRGTAR R EHX R
aA,T) +pA, 1)+, TH=1

T(A9 T) =

4. X2k (24K) (Absolute Black Body)

(2.36)

(2.37)

(2.38)

(2.39)

(2.40)

(2.41)

TEARFBEIPY, B T A, YAk STt Dh 3 5 Bl A9 58 5T Th R 45,

SRR 328 8 i e Ty i d
aQd, T) =1

PHRIR TR ASHG, WX EER YRR R 45 BIK,

(2.42)
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2.2 EEXYMEBEERE
B ORIR GRS PR R, BOE AR AR E . BBIEH
HEFRELER,

2.2.1 BERESEREXER

HRAFRT R RIS B IR, STOMSRARSTHRL, LKA By X oh 95 S AR A
FR ., BB (Ideal Black Body) ZRAEfTIRE T Rl — U054, BIST—dI8k
KA S HR ST R R BERET 1.

Fhr b, ARFEMPEXNARIBTERKOIAGHENEE SRR, RKF
BAR%ET 1, HZYEAREREON o« » X ZYENBHREN E, 85 HE
M(T) % T ERTRRERRST SR, WA

M(T)= oE (2.43)
HIL, WY RTRIRE SRS DI %, BVESTIEE E A WE M/a, S5WikatE
PR, FFR-—RETRAREHHE M (D,
HI/RER (Kirchhoff) ERIEH:. A TRENRKLSRKERX, ERE
T LHER, oD =1, &THREEN, BAEEBFRRANRIEL, WA R
R BAENE,
Mo — M, = F0. D (2. 44)

aib

A, My (D) FRFE—EWRE T FHEXNBEAPREREE, o FXBRET
B AR, BRMBEELE M, (T) STEERE FfQ, T, Hik, B3
M, (T) BB AR ST SR8,

BN R—FEAEN, HAEVMEE— e, ESBEREF—/
L, MLERERATELBARE, S PEEER L —-2RaWR B
) BBk,

WA 2.5 FR, MAMEISSREES, Z/NMLETATE, snE 2.6 fin, W
RS, EARE FESZBREN, AFTERAENSS/NL. BHik, #%
KR FHIBF, SMEFRAES L P2 R RE s =4 RR STt R A K
DEETASTHH
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T ET I ERHR R RS AT A, BRI s = R . PR,
PRASUR MR AR AR, {E B BAE O B AN L R 8 A B 5T R B B
B, BRI RS STRE MR ER R . '

A 00

f /ML
BETH I

Bl2.5 iRl R AR K26 PR BAGRRY

2.2.2 HAHSZER

BAAR % (Lambert Cosine) SERRSE N . 4% BALEALE T L 4RI 5E A

S0 77 [ AHXS FARAT R LRI AMRIZBIEL, Wk 2.7 Fis,
12:4%

B 2.7 SRR

LT R BB AT R
I, = I,cosf (2. 45
SERRY, BATEEGTREHRL T BN RE. Hit, \EHRNA, 5
SRAT RER B AL WM R EE LT AT, WRAESEEOR 0 AJT i, Wik
RS 5 K Bl 5% R R T I B KB cost) i o
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