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Research on laser atmospheric propagation in

low elevation on the sea
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Abstract: Aiming at the key problems of laser weapon, laser atmospheric propagation proper-
ty in low elevation on the sea is researched. Firstly, laser atmospheric propagation property on
the sea is analyzed, and atmospheric transmittance of 1. 06 um laser in low elevation is calculated.
And then high power laser atmospheric propagation is qualitatively analyzed. In addition, the
compensation technology of laser atmospheric propagation is given. Finally, some data and con-
clusions about 1. 06 um laser atmospheric propagation in low elevation on the sea are presented.

It has some extent reference values for research on laser weapon.
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1 XSENERMEHE

KEBRERE RANBEBERESEEELF WA
SREE, B HE (<10 km), F # B (10 ~ 50
km) . 8] 2 (50 ~80 km) , # g & (80~ 500 km) I
BHUZ (500 km LA b)) . Forh i BOSHE S 1 B W B
KBEMKER EEPTAESIRMN 0N, RIIR
WIBREERE. 1B THEVFERIKMES
MEER™,

1 BEEASHBESTER
Tab.1 The ingredient and content of atmosphere

on sea surface

Molecular Content
weight % 107°

No 28.0134 78.084

O 31.9988 20.948

Ar 39, 948 0.934

Ingredient

CO, 44. 010 322

Ne 20.183 18.18
He 4, 003 5.24
0O; 47. 998 0.04
Kr 83, 80 1,14
Xe 131. 30 0. 087
H: 2.016 0.5
H,0 18. 015
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HRFRRL, BERIFH KT THRELIER
YRS B KSR % FOR A KN 5 Ok 3R
BB - RREAERERAL, T ERAZHMAE
B REBRRKEFE, HBB MR SHOLRE
FEYARS,

2.1 ZMXFHE

(D) KSHht. Bot@ETRSEmE . BARE
BEARAHSmME MR BEESHMOARRIKI
. WHESKABREK ZNRE.BE . ERNH
ERX.

(2) K. BrEXPiEme,. BS5KS
HEERTMER . EEEAFHREN KR I, 2
BEfEmBE R - MEHHEE AL /RER:

I(vs2z) = I, (Wexp[— (a+ $)z] QY

AP LK =082 HE LHIHR;a, s 53R
B R et s RABARE v AEER., &
FEBERET ., APEMM ESBERHHEALRE. K
B4y F RO R R B 4 FRWOLIE R R E R .

(3) KEH#HS. BOEERKPHEEN . BT AR
AF SBEBERETFRRRAYSEESTEBS. S
S 6 B 5 32 R0 S D Y 43 3R A8 5] B PR SR A TR, I
FHUH PO 55 .

(4 KE#HR. KAWREEKIPRBRE .
ERESHMBEVE TSR R B A B
BHE R BEVLE L. WA E B RARBIER LR
BREER MAURRMAERY R, I RE RS
EBEPLRE: . L RBEARREY . ERATRHE
HEBA™S | B 3 B e B AR X 68 K S A4 T 03
MAUKREE—ERXMHTREFABN.

2.2 BERSELE

BOorES XK ERE B TRES FRAIKE
JBE B R WAL M IS R R RER AR B N KB
LHIFEA P, WEEE RSP e, B o & fm
SRR, E T VR R B X A G R AH X R
5iEdREER dx BIE M.
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P,(z) = Pyexp[— p(Q)z] (3)
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P, (x)

(A) = P exp[—p(Dx] = exp[—aD)x] -
AQ

exp[—yWx] =7, Q) - ) €3
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REXBRARSNELIRSERKAERVRAR.
XEEAKRSBEHORBHBNESEKE X,
MEBANKRSETEHOETE S RE  BMEERS P
e ERBCFRIFEEN ERENEE, WA K
Ke0, HPa] e .1 pm M .3~5 um # 8
~12 pm BEEA XS EHPEFRARNLAARKED.
2.3 1.06 pm BAHNBERRMABKSER

1.06 um MAK RS BHERAX HP
AFERE SEKKSE.BLE SBEREE BR
KERPA BES. BRI ERAEBHME
BEAFEFERRSSERORBCHES, EMKR.
CO, HrFHRBMAS T FREBERZRBER
TRESEEN INER, ZE2TUEBAT. KR
SEBRA¥BEERET RSB FRRES .
B NEEMRERREE S TS YERE. T
XERERAARMNZRA, I AETHRGNE,
BRI S s R AR R A SR B — AR,
FROSHEAXMERS . S HSKBER.BTRE
B EESERMPESHER. XT1.06 pm KK
Bk KBS HRTURBUTARTES .

T = exp{—secf » K/Vu[1— exp(—0.835H) ]}
(5

ZRAERTAEEHEEE H(SEHRESR
. HP K AEBBETREKEBREY, ERHE
SBEBES K=4.543 km; Vy, HEERE0 A XA,
T HRAP A (SO BRRT 85°<C 6<<90°, FHELAK
FrEMBER 5 km F1 8 km R, B T KRBT X,
23,

XF1.06 pm BAEFEEMPAKSIEH. B
R2HMRIGMBL - ELE—ErT, B AMEL,
REESIROEUANE BHh -t MERLESN

AR REESEHBRE L0 R ELLTRH,

F2 x=5kmBtf1.06 um R ASEBHAS
ELE(%)

Tab.2 The atmospheric transmittance of 1. 06 pm
laser atmospheric propagation, when x = 5
km{ %)

Vum/km

H/km 2

1 2 5 8 10 15 23
0.4 0 0 3.94 13.24 19.84 34,02 49,50
0.3 0 0  3.47 12,23 18.62 32.61 48.15
0.2 0 0 303 11.25 17.41 31,18 46.76
0.1 0 0 2,63 10.28 16.21 20.72 45,33
0. 05 0 0 2,43 9.80 15.60 28.97 44.58
0.03 0 0 2,37 9.65 15.41 28.74 44.35
0.01 0 0 2,30 9.47 15,18 28,45 44,06
0. 005 0 0 2,20 9.21 14,84 28,03 43,62

£3 x=8kmit 1.06 um MEXAXSEBHKS
ELE (%)

Tab.3 The atmospheric transmittance of 1. 06 pm
laser atmospheric propagation, when x = §
km(%)

Vum/km

H/km i

1 2 5 8 10 15 23
0.4 0 0 0,57 3,96 7,56 17,87 32,53
0.3 0 0 0.46 3.48 6.81 16,68 31.10
0.2 0 0 0.37 304 6.11 1551 29,66
0.1 0 0 0.30 2.63 5.44 14,36 28,20
0.05 0 0 0.26 2.43 5.11 13.78 27.46
0.03 0 0 0.25 2,37 5.02 13.60 27.23
0.01 0 ° 0 0.24 2.30 4,90 13,39 26,94
0, 005 0 0 0.22 2,20 4.72 13.06 26,52

BEAHEBNEA, KSEIEEETH;1. 06
pm BOLM P EEPA K ER O RET K,
AR SERLER/NN, ML RER, MK RE
BROLRIEHE  BOARBILF R

B, ERE R EREAEL T MO RSB
BOMARBEAELLS. ERLERENHELR
T MARSELEREK. A TRERARBAIHN
P95 o AT LASE I 46 4 17 < BE B AR A OB R K S B
BREFEIH. BR BHRESANASERETIE
LA RERNL .
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PR B RE RO R AL S AT
BREMtRERTERL. FERZNEHTER
JERAEROAL SO R IE R B —EEH, 2s HAR
MTh R % B A BB OR MR, T MO sh &R — S
m, Blik BRI REE AN M, K< 8.
Hit, EERABRBER R RAEFREREN
HRREZ 1,

(2) FWNSBA BBARE S TEARN
BT ERBEHRL ISR TRERSREDHT
BB . KA ZHELE BN, U R R IR
PLERREL PR B N, MO R E KBRER . A
SEWBE A S MA KT EA XA HBOER D42 M
P BRI R R R B | AR Bk v P BB B3
K%,

Q) RRGEF - YA REEREHN, THES
T4 3 B AR S5 B T, 3 R H R R T SO KR o B
BHREH TR BB MAKILEF. EFRKIEF
B{EE 10° W/em® ULt N, 5808 shfir 8 8o
BME (2 10° W/em) ) KB A2 B N RBOLRIE
W E R,

4 HEKSEHIE

Bt R W, AR b2 AL S8 R T LURME R R
i REFER S WOLE WG R BAT B, 18
WAKRSERERXAME. BET. AIRARFEEMLL
HEALABAKRSEREZARM LI : BB

FHAMAELR R RS

BERDOL¥ER AR 20 L 70 FREFEEREK
—MHER, ERT I AFRERITE. ARFE
T BRE A, 68 o R G REE DL ST F R AL T AR 5 B A
RE. BERAEBEARELS BB ARE XX
¥LE. BEMAAERBOCEBERTAHEBE +oFA
O RLFARTR . X T3 0 P2 O A S A R
AR BE BB AR T LR R 80 S BOER R
MEEHRGTEA AR, X TRIEFE. XBA
2 FRR B R E SR A S TR Bk P 3R BR L 8% L R
SEBRA ERERA, TEEFREER 4~19 57,

5 HRIE

FEEBOL RSB AE SR A R BT S
HLEEHE BRAG T BB MBI AR
TR P R e R A . BOEERAS AR AL
B )4 R TG PSR | A PO W A R AT B HE U H AR g
HEFHRRAZFHEE EYRBO .S
WMERTHBAERL L, SHERX N REHHEE
BB — e A VLR, 7 21 B, BOER S
BRHERABERBHZRB RN EEHRES.
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