
.4Jsi is, _ ?JLJ| 4lsJ ItYt istt gtit

L.;*l!t .j.rrltI LJgj" fir..ai $e Jt+ieyl Jgl iijr3 6i .J+d dll !t illJ 4uEill etrJ&.ll
rjll grLrr jti

ailall , ,'tU<t. ,"y)<1 i,-6 b".iJl 4K cl,";4;ll -;

oriLJl
t--.iilr- Ej drLi+Lsll u. JdKI qf-1 i+:-..Il crYt+^!l cll+lrs-,rcio! i;$-r; !-l-,,J -,,1+l Llr.,J' &l.i$. d,-ll liA qrs u$ ril

l- LJ-!l i:.iff ,IJSJ 6,l Lll .:l-l-. '.tl: _1g.1$ll Cal J.li tl^i S: k* rt;,;!f ari (Jt3 kJ.e .r+:t Cl': t<-'.-,,$ U,,t'l $lJ .iil-i
ti.-;5 ri; .irfu L Jiit ilLUl d;Jl."ijl OJs ,,S JjCll +-lJ .Jt--,rl d Lr;l^ll L!.o $cj .a;-l:l -.rl+i L.JIL eU..J ,*-- * Os+

:elLJ .s-l-,;iitl

.J.,-tll O-rsl 6l ,-r+,'i i1* i$+Lt J U.; illJ !-,,-,,*l -j!r L&i. c[:..-1 p9*: $D L".i,. d.lrll :OtsljF,] g-n-"J :up pt .l
rr-a:.i{ll d: JLIJI *f rJ--.l..lt ,-*-,,>lll L-*;Udfrn.# ill.Jdlf.i:J"l*ll ,l-r.!lJLi:j;lt dSiDUit'":lJlr:i:i^ll u+:.ll
')-i ;',++-, i:t+. L+Lll c,ils C, :qrjEI ej+tlr .enL &L.j .rt dlli ,./ isr.i. .iilJ"lt d et1; r'Jtl el u9 LJ'linJ ,si i-S*ll Jl
.,Jc d!\ i;ir.is .'i.1^tl dJLI lla l*i d-J ,J .i-l-/"tt dl;ii -. tiiil t+L e-,,Ltt d,., laJ#$ OS.l y ''Y-i -$n $+:n .JrL'J -,,+l*

.r;el iqu,rr-j
i-.j-rt irsll I+L.ll .+rljtl ,r{ ii*itl s/i.;rl eLi.tt 4.a1,- Olr i+-iI dil,UO ] ii*Xl i';- 

"B.rl e .$5 :*rsL.r qS C-fr. .2

iri Orla'o.:-;rt &Y$u er)3 U+ii-i-l3 cir6.lt g. i*J-,,!t -u[- | iil.tl LlJl iblJl .,lc {aolr...l d{ll +, H,.., lardl i..$i.ll

.ii-V a-,-i drtr.l* qr! 6J":

:Lrl.ll
g" iJt- .Jsi -,,j$t &tr: u"l*i ,J. dt:ill ii,r- d ep clU O! i'l+ ,'u- .ir+ ir3.+ c,tilJs i.. !n- -r-u$r -;! i+rl+)l U!

(Optical Probing)6;r-,I {J.+-ll i, .,-s-,,;s!l .:lll e. crYHl u.+ t+Ii.i'r a:$-lla!il$ qf -*sl ;+ ali d,fu -,,+s- tEH
,ir-q 4!i.ll , 

j (Elastic scattering) fult ijl&)l ,+J dlr t'-,r>ll" t -tl.r,ll" t la:^'a u.3 t3liJ*J oltuI':l.J ir -)Fl ir.O r-llllt,P

6J"il\+ ,-iL:J tJ, +nW crlca$l g)-i .el!i P-r-r .-r-dll gl;lil Llght Detection )oL"Kll ,rJrlt -ir;t ,y &'h-r ( LIDARI

_f;^ll ,:yt l-I J-.;,l *p c;s "orJ-+.J. (Collimation) r Jr..r.ll, .rdtr rl ,.J Cr.$lJl Jj+lll e--.4 6L3 orlt (lndRanging

. M isrJal. I (Search Lights) ii.il$l 'lJ,i"$ Jihs i.i*il uit"ul .u-.;l i,&rl +rtr ,rLi rnl .t111.itu!r;aU.+!l u. -$tJ

\p. rlJg i+fr u*, (Q-Switching) i;ii: *p r,.l,I.:lr 
"r! 

.l8lti,.L ilJss. al c-:tS ii".E d,q-)+,.1 .fs ,-ts ,rJo sl3* ,l eG.is

6.rf+j *Jr cjj^ll oJE\j;r,i.-r i,r i-,+.; i-bii,Jc .JJ^JI H,J 6l-,:.1511 6lJ,i" J) J-, $ 
-f-:,,i 

S-.!f . itr. pi
di-Ji:,.ll ./telirrX.",t.i dtl ,.r+-rtJl _*Xl UUd Lll*Br 4nEi-c2a3c-jiJt j\-tt osdrl n-JrSl. l.iYi3ui.jt

.sr.ll i1L .:1-S kl: .q_,,:lll d.lJl+!l i-l,ii I-J-YJ +Jjll i-&J l-&L dll'ilJ.qi$!l i9eL.ur3 oS i,+lJtl 6lJLi,yl

rr,", .(Radar) -,,11.:l-,;Il 
L t; .^*,- O-1S sill ,i,l.ul +JjCll ! i) i.+;-.xs e--,.+ f lJ-ll o.ral , ircll i*l-,,5 e-F -tr:,iJ. t+

dp or*+ ;fS f-6r. -iu gi i-t-,p 0s+ aJJJ+! slj+Sl 
"+n .Ui .i-.lLll 6 'jlr .!l-J:6-tL -i{Jl crli! \E a+I4ll ..rA c.iLt i

k sl o:tt ollJl .,.lc r ''q ilr-rlll ou g"LJ 3Jj .-,,lqlll Lli. :L4. 9-.-+ll riDUJl qJilr i'+ 1il& c'Usi': a'! .r:+lil -i+lll-r

,:ll c,l&ll .s:. ul: .l-F^ &li:^ll ,i t*-.U Xf-l Jll 6^ -,rj*lJl t *ri i-'r'...n ulJALJ. I iJ- gt^:! *t-.;tt-ll .*s cJJSlLll tullJ(P

.(RayLeigh\ $-!J iJtln-l - t JLI-j.-ll 6-pl c-i-lyJll p-1$l r.ia-;n o+-l: 1,:c .fl ,1. $t$

.(Mie Scatteringl ,;.i.,1tL:-l - 2 E-1G, 01$ L kr.-r r+11 *f i*t- -. f ciilLll i.LJ- tc'l-l cJl!

.(Raman Scattering) gLlz e-,;tls-t - 3 .er-.3 \31-,11.r-- ,r-r ipU,*lt ,t5,tt U. tr. :& gsrll ,-DEJI

.(Resonance Scattering);gtjt ;JtJ.i^J - 4 . -! i*t^Jl el-,.-. !t iJl-r .t--+sLl o---s 16.-,/-,!:-l

-$luorescence) ;-,;-eull - 5 .ln\.fr!t ,:K.l,< oD Lr$,:,J 5l bl-iil)tilsJ-1
(Absorption) u-L-i.Yl- 6 g.rEil rj+Jl

ferential Absorption and IDAS tsl;till u-|,-3.Ylr -oJtti-Yl - 7 :ol;l{lll t{+ d-t o'.!l iifiX
.(Scaffiering ipi r:r !c l:L*r:iS t,;. -, L_,;lll A-!n!l 4*1, llL ./t 

o-j ' :.'3 L+slii ,-j):il (JL i*ll drlJl+lll qJel gi d+- 4Lli3 ilL os ri ,ae, *j., :+ll- I tt*! .+U. ,_F J t'_.rr-=tt
.ta€Uril-l ,,,."-tr.-iSi 31 oll-Jl'.urrl ,rlclgl,r;i: a,,J.t". f qie.rLcEe-&Uill O:$..$:k+t"lat"- CJJJ| e
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el.iJ &+ Jla si al-_2Jl a!.a:: iJ-IJl - I
0. +r*ll dIUAJ rJjJI. I

g.J l-S.cl)-J. lrSa

) i!,411 rl5lt

-i{'- ,lj,.j dlUA & :+:. t ; I &i Y J-!ll. I Lj- i,
elnill Jt &j Oi ,J+r yriqr;*Ur U l+r Jd (€-r4 j!L)
sSl -e.jlJ- 

lJt. JS.i.:{Jj',ll- I +JE.,Sl cf.r:p lra3

d1fi: d202 A$hJ dll Cx.:". s LjJl Ci+. e,.aJr (a)r!l glsdfir: dz|z_ Ol.:+F t+l,n:r AjliJ C-Ji ol .+ o+l (l) ds-r,ll
ttt 0, f,= ?zfzi3ylt dlll0ri.. J JJr.ll Oe qiJ.ji ir^iyl 0i cil_iil cx+ (b)rj.J_l

cil.A ursr Y .F t-J, L-!Jl .of LilFl ri ,.r..ir clua O.,s, y

.lrlaiult.ort1;.:

OF L-Nl _,,f: L>ll LilJFjl C.ljl Oi ,* (l),J$lt d,

Oi .iS 5i *:+j._,[!-I JXi ,;iJ L; _.,; t-iF 4Ji3iq

A,;$ s.j . 4ri. [i]l isiill C- !-Sc -rgi aL-/l L5.tl etl-,,;ll

6F: uil-,n:Yl dlll JliJ .F e, J .+: $L irJj$l Ljsll
.ellr g-q dK.i,ll-1 .gjlJF. dS.f" i*i!l

,'l,ris i.ilJ. Jilll &+i df *+ i ui*ll L;Jl olst_).:t g!

ai*rr+r. Lj)- i ,y: -irell rl;1! ,J OXi d*ll 
6_9 r u! .tu-

l+4 rt:! L k+: ..i*ll ,J. lrls 6sr* JjJll L-.;,r ,l'ir.!+

.talisut J W J-: L rrr, ;_.,piL.

_.,y1 
r ltll i .;l;:.1 Up;ijl dlir,.ll ,r' CJ-JI a-c -+-ll OJS 4;l,i

.tnlL.,jrttt

.!r.l 
"J" 

d*i eb :JK+ d.i,tSll u! :(Detectors) &ilJSJl - b

.i+ti-2d crlj-{ J,! 4-l* ,rJc al*lrl il"ltJ in" r.:I ".r,i,ll

.ilJl Jb\ill , ;.i,<!J J,ilJl d.l,Sjl h: , i.'"<ll g r.,to; dlti/rj

'1L-;3il ' r. Jt ieyl 
'1}i1 s! .tJ .++l ,#Xl i1*Lll -,,r.!l *,

ot--;IE^ r r.13.: l- C. i^iL riitSl A:Sl Oi .+; q'a d.itsl

):.itJLI irLt--yl : tsllcoi g.j iJ"+;. esl o-,s: # ..,-lll

iJ-i-Yl gzi (Detectivi,y) 4li.rsllr (spectral Responsivity

.(Respons time)

:.i'trrilt Cfu,* rjr^ilt {plsil
: ;t"Jt .-o t_6-i^,ulS*tl3 -ilrall 6 J.- ,Jc "J--bI 

!f- Ol

l- 'Jr -ll cl$ as3 C :t ".! k:,i. l-r: -il.u!t i-l;r # q-U!t

aJL- JA 1-S .:lll g.;rL LlSl gi, ,-ilrell g. ui:r +r.: UrS.i

.+--c; ii s _ri .i+l rrr-r \.DLi d," 0S.-r \; i-ls i;-lS.jt kl
iiEi. l+J;ls alLc 

"-.t 
+- r'ili OJs e.t- .1" c_:*:ll U... ,j,

rli-:. i;'r." _-f f-r ,.i..'..'i lCi^J U-L-:.1 l,'.-, .,1,"lSJ 1+t" f "ii
,J.Ic .1J." rte ry:ll \e -r*.r,.tl c.l;l-Jl ..;1; (2)JS^LllJ .e!Jl

.fl^. !l

ailglt l+_ 4*J ItYtiJ.ltCrtlr

.,;lqlll L3liir ou3sr

djl_,;I r lltl .ri Lrl..,Jlj a*I crt- 61 :LjE:.tt oU3s.

d:l-.11 r tlll crL&:. *El k+i c! n,in el irc. u ;JSi6 iJJj+ill

u_.l: sll ijJilXl ,ljs.!l uE+ qfi

.tnlurAr.lt o.J ,-*

l{clrji d):il .,lc

d crJill ,:' .-J L.riisll ol-1;lll gl

:iL-/lel;j
rL.r:i-lt 4.laj!l tJel *rl :(Optical

i.-,"6j1 ,lj,r.rl rni * +;LI*ll uJ :

.: ril-rll $c LihAtl i-!-r :;.rsi j 4r-i

, crll , 
':o 

nll , '. .-Y

i-li*ll -2
lal lJ q-11 Uttl c.L oli.ll

6;-jt+. .i' e 
ll Jl ;"r.r* O-f: gi ale jiS,i+ Aii*ll iJr

J$ i."S..i^ll -,,;>Xl L-- 9. 6+l-,rll e-++ -lE F,-*-r J.3* als.:"3

e:n F,-r: tL.i)l , i.'"< i.L! e-:I eb ds.i : 1",... ltr .tl L,,...^rt

ai" l+J{S i:sj JJ (Optical 4JJ-+JI 6Jt XYl J;rsll
4:-*-ill 

"t;,.... 
!t ,-r L:.r i-I*tt (Electrical Unit)

, .95!l 4,,iJJiSl_Yl -;il3Jl 1,'Er r da,illr d.i\sllr

sa-, .il*I sf ;rJ+ 't;.!t pi i-l1r us.J_,

o+-ii gt*l Ln+i:-l ,Jc .)n-J dl Js :LJi4l. lic,jr;rJl -a
.LJjJJ. I ;"*!t e.* d 4t^ai l.cJ lJ
i*-Sf.c g-ll LlJ.JL-}i.11 .,-l

,t;J ti,;A.ri .+*

,t;. !t l- ..a- ;1,
drYl-:ll tJ.^i ep OJs. .6,:i t ir-s. 1 (neltector)

C-1+- a\:.1..r t t llnj .c.Lr.Jl ;. ri tj ,Jl d,^. ;.

6b-,!l ,-r" i-.rc O,- a-!rc :-13 Collimatorl L;.Jl

.o'- +J gi ,'uA.iilSI - a-* :4tU" Lr'. O+l:
J: c.t-:,ll or+l l_,!: .4i-.!L r-i i-:c sr3i dr.,ilSll
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.4Jss ie4 _ /,Jl 4lsJ.lltYl nst g$t

.6rlrll ,rr rjrbll .rrr. .rb &.lr3 dtl irJhi4iX cialalt 6as (2) dS.i,ll

,i-i:-.p L-5,- ,.pl-Jl 4;-lS;t il! :Ortr.$ C& & unsdyt .2 iL-lr {.,J6-3i ,eL-Jl clli.s -LilJl e}:]t iil! u. l.:+ i, Si

J-:,i $lJ a$c i;-lS.it $ iUr )i- iJ.1i^o^lt +&Jl CJ"L-it, oL--r$s)l dS d ''r'}i cr,:ll c,a e-o. Lrll .14D- -ril 1i ;JJl

dll-tA .LJt , I e--.Jlj 
"J. 

.-Ei o.-,,r.r '3,.:lt rr+d .LLll ,] O"-. i^-.j LS:f ;r-: e-.;ll ,,:.+ ;ii aIK -e!-ll i!-t,

.J-,,lCl .l u ls.iYl ill--r uolJl g.,.,plS.iYt ill- C11; r.- d)3.l tl' ' it ell e, iiF #l ,;J rl u'S'il| cr":ll u!-, r;:Ul

d-.i L-el i-+Ile +r+J{s ij!J--i H y'r 4uJ q-L<,.i| gi g_1 .ki. }tJt , rLll eyr,"L"+!t i;-ts':t

,". -. i*--1!l r#jtl 6r..ll :ic i. _r. ., ,-,.-bll i.$s; i.-ls,jl .,--lc 4!iul i,.:,!l Lllir: LriD :djlll 6gt- Se u"ls!)l .1

frlt, rJ,,i^!t/l i+-ls,il dr .,.!c'i uallt i8. ls,il OL d[rl .el *ll iljul rtJJ or el-:3.;Sl]t 61, .t"r:U, <t! 6. &lS !:ti;:lJt

djtr.X'l.Ur g$Jl qlj.5yCl 4J-ls.il iF *J't apfg! O-'sJ I cJL ilit*ll a;!t i-y.j-i ,rlli t .i ' , e+tr. OF

Oi qrjl-+,*s dl---+- J,+--: c- CJa;'Dr. dru3Jtsl ,,b .fj-: ;- JSi JlJ:l &tc AllJ l- .i.ljUl ;:lJl clih tLj OF d:-

sti.lr ic-r*+ ce:Jl i*it C- &ti3ll 4ll* uJ*$ $! dlJFi: O-LJ i-ljul rldl OI (,l .i*.il1l g-t -i.l g-1$ ) Ee3 ,.slrll

s+J.ll &Lll illS uDUl ,-+ i,;-.tS.:l Cr-- (3)dS-ltl .ttlgb.ll -l .JB^ eL .d gl tX .r-t;;-t rL:.. elL JyS lsh::*l

.uru dlu eLJll C J.-Jl ilL qi .Fl 1"; ,-iS- Jl-"sl &l*

.troLlull gln'-tt,.r..dl &L!l ills 6rtull 6r u 6j*. irr".lslil g4r(3) r}.itl

(Whitish Appearance) Lr:t-+.X J--6Ji-ll C.rrS:,,ryll a-x*i[4J+J Il JlJty ricerK'iyl SlJi:il 6.:c.l.p-!l &:
.id-.ll i*i!t ii!r- d i."!ii. 4s3;;rfu i*i!t . "s; ,..p1-ll Js ol Yl

Hl-Jl e.;ll .Fr!l JJLII ;irJl irji Lj"' 6lJl i:-ls.il u!: ,,qr-Jt i,.-LLil iJ .l,i-*ll .J^:ii -r,a,..plJti dlttt .el-!l ,'.-r

e' -,Cl clJ-^ll ,'' -1 i+r lt ,Jrrtlr s' ialtc t6:;-ls.il ;lS'l ,r---rll5j kSl;r.tt ui$l1 ,.1.6Ji!l ej+il d &tl u"tsilll

ir-ls'jt kl .r.tJl CJ^+ 4li (5pm) ,-, ,*$t irf$ *#.(fln) dlbll.FJ-ls*ll ,rtc arlJl Oi '&.-. 'rll\rlriJoll gn cl.p.lt fu"[ill

f.F-,l'1o \-,p 3tfi-21 r:c sln 4lJl i+-lS.ll irSl .(90%) itc +J ,:- "-a--i!t "-5Jl ef .urll i;-tS,-:l ir .l'i uJ-ill ir-ls,iti

i*ilJ,. ns-ll ,.r ,rrJ .tttlto-:tr-:t i+-,rr ur. l+J-iil 
"ir L..;., *j i-fi i r ri t ,ti pr$lt1 : ' al gi.llol;ll Li;tX

u"l-S^jl 
"--lgrL":D)t+qrsUt-Yl -,;-ill .f-i\r-tiil,*.-1.a."+ -!-iJLl. lrl . r^l .,lgi*ltei;-lS.il+q$ii-Yi+J,-,IcrLlsl-Yt

iefg ;s,ji d,S-J,J.Sl3.ll dLL dj .l"lo.*r*t tt .u-L- e. -,;ll- I

Ilciderf Lght

Absorbed Light

scanered Light

Material

I

Light

Light

\

.J
o

Lo
E

1

0.8

0.6

0.4

0.2

0 6
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di-J8.r.ll ir*: cJDS ul+*lt s+ ..ji Oi .*, pl: -. L)l-l

j*ul gr+ll ilrn-ill k-i gnj.,:S+ L dil Ui.J .-,A,,Sl,r

k*oi .1. ir+ill hd ir*";;gS &lre dlja ,1, .trlr;I. I 6r-.r.r

Atmospheric ) i-Jr+Jl di+lJt--rylr iJtJ":--ylr ij*L-:^Yl
.(Turbulences

g-2;ll. I gt,.i)t ij*s ,li d,,! :(A,nsorbance ) 4...t.i.yt .2

L-f;.f ,.fU+- a:ls 
-.,11 

rlltl i-$r- d l-S*11{ UElill d.:,lsl J
,t-5 ..r:+ll d)ill qf srFJ ll crqjJl ..1. q.ull r}l ,1. fj-r+

,l-ll ji. 4!j+ :d g3+ll ,-DU,ll d irr+_rll c.t:;;sf. t elE p.tl

,-p-.,)LSt 'r." (_ri ,5.t: t+;r (O3) o-,jJl!l irr;_r (H2O)

-.r_.r*!l _j'nil *3 ,gll$.(co) ;j1-,)rst +"sri dri ilrj+r (co2)

s+.:rll olrt OA J 
-**t -,rl 

rlttl i--rg o-i e-ls:-Y c+Li.ll

i-jJ+J :--sleill C--;re ,Jrll (4) ,JsLll d l-S 4JJ+ll .rillll i*;
.it+r.ll drLll d"C

al 
.r", J gl5.)! drlJ$lil .ra Lr Lllir oSJ: .l"ll.-,t* gc la:L:ul3

,Jri,Jl a;Jlll c,t;i:lt g* 
"-lii[ 

i.r i :rX ol,.al gi -2;41

dllrs ,Ljsll Lil -ilj JL"SYl &l* J)il,J F.l : rlrell d$.J Jl
i-jFJl ,r-s ,:sl 

"i r+ll d;:3;jJl 6qj+Jl J[ oq;.+,Jl gii

c,l4j+J ora ..,1i 
,'!- i-illl LjJl d .:l"J.jn dt^:i L-r-;.r

J] *r:: l* ki u-J-ll cl36Jl i,i.+i le._,,I> :.;_2:6i:_r ri-r
rl-1.-6ll r:-3 9i*-+ 1i;. i-c_y c.li C!_,r: cJ^ 6l_j;: &-9.s

AaJl J^r r!3 ,L'Jl .;p e l*l J r^ Jl t'rj.. 1- O-j*ll
. tlslgJl-Fll AfA *il' ,iq u lrAr

(Corrections to Range ) 6rJt ot*l1i ci.r;r.'4i .5

# Jfi!l- i'* .l!i J+il ,,r cJfriJ eJ*:ll di :Measurements

dr.J O!3 ,rltilJ iell &li elCl aAK t3rlrj l -Ki l')s.|J .tlJill

6r^ ei gi \E J6 Oi .+; !i*ll Jl d;r1 :ic cj*:ll is s-r

q1*JJ,;l\\ Ii iiri: Ja 1- \ii. it'.rl de .!^: grll uilull
i'.-:y a-l- -9;!l 6-,[ ,1^. U .9r.. ,J e+.,-:ll 4!-e .s5r..tl 6;.,;
,*j rl-j-iYl ..r;- u!-r aiJj,Jll L-.,;,.ll or cli-:l g"- e+- .-,U.i

.llal .rtiojJ c,1.t+l i,s".JF.ll dJAl;,,#-.Il 4ritiill e;j4 (4) ,f.at

as,S 1t4- l*t tl.tYtyd Cel.t

sJl Lllrilt e-:Jrjt el&!t Lt*
:r... ill 01- d.>, Oi i(+l.ti."$Ltt

ip,ijl) :u-r; IA/A I
{,ls$ IrL.tlLJjtl

:sllK aiBi^

.f ;J-t li-i -,:r.|a l*J

r _.,[! . i. t. JlCi* l*J

"Jt 
,f.r- I 1"1*i i'+ g-;t*

EL:ti ,i,!r ',;l(i .i+t rl.4+l-rll gl-i)l o:s ol u,j:Jt rilr
trli-s*l a;!t + a-""t* V/Al'^.yr

Lt eury sJ" slj3.ll
Jl \ Jtll L &ia & i.+ U! ),rrilJ o$rill .l
qi'\ Cl J.sj A:j4 tl- .i L,LJ -D *-L Lr-l '-'rq !-)-,2;ll
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Abstract
In this papeer we have studied a t)?ical lidar system , since lidar has tremendous applications we took cary of all

necessary correction for this lidar system , so we have suggested to important step:

l. Practical suggestion: this contin two parts this suggestion take care of the construction part ofthe system.

2. Theoretical suggestion : In this care we iaoduce the ration [,:l/O] which is the ration between tie cross section to

the solid angle for the refraction beam. We have derived three new equations which are applicable in any further

application.


