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iEu ld¾hj,shlu tla tla  

ld¾hhla iúu;a lrkafka f;dr;=re 

ùu lrKfldg f.k wo ld,fha 

YS>%fhka úldYh jk ;dCIKsl 

f,dalh ;=< —f;dr;=re˜ hk jok 

by< jeo.;alula w;am;a fldg 

f.k we;' wm wjáka ,efnk 

f;dr;=re u; mokïj iEu      

l%shdjlau isÿ lrk neúka udkj 

j¾.hd flfryso by; lS fikdßh 

jeä fjkila fkdfmkajhs' ta 

wdldrhg" iEu moaO;shlau tajdg 

wod< lghq;= isÿ lrkafka fhojqï   

f,i ,efnk f;dr;=re mokï 

fldg f.kh' tfyhska" tla ;ekl 

isg ;j;a ;eklg f;dr;=re f.k 

hEu ld¾hCIu wdldrhg isÿ l< 

hq;= nj ksielju wm wjfndaO 

fldg .; hq;=h' wNHjldY hdkd 

;dCIKfha isg kefkda;dCIKh 

olajd mq`:,ajQ fCIa;% mrdihl 

f;dr;=re iïfm%aIKh fuys,d b;d 

jeo.;a ld¾hNdrhla bgq lrhs'

´kEu ld¾ñl úfYaI{fhl= yg 

fuu —f;dr;=re iïfm%aIKh˜ 

fld;rï m%;sM,odhl fõ oehs 

wm oeka okakd ksid" tla ;ekl 

isg ;j;a ;eklg f;dr;=re 

iïfm%aIKh i|yd j¾;udkfha 

;sfnkakdjQ l%ufõo y÷kd.ekSu 

wmg b;d jeo.;afõ' f;dr;=re 

iïfm%aIKh lsÍu i|yd wms úúO 

udOH Ndú; lrkafkuq' fuu ,smsh 

u.ska ;ekska ;ekg f;dr;=re f.k 

hEu msKsi wdf,dalh fhdod .; 

ljrfha l;dj 1

wdf,dalh( f;dr;=re f.khk jdylhls 

wdpd¾h t,a'ví(mS'wd¾' Wohx.

yelafla flfiao hkak ms<sn|j 

wjOdkh fhduq flf¾' —wdf,dalh˜ 

f;dr;=re jdylhl= f,i miq.sh                                  

ishjia .Kkdjla ;siafia Ndú; 

flfrñka mj;sk w;r" jir 

.Kkdjla ;siafia fuu ;dCIK 

úldYfha fm< .eiau uú; lrjk 

iq`:h'

úldifha b;sydih 

tla ;ekl isg fjk;a ;eklg 

f;dr;=re iïfm%aIKh i|yd 

wdf,dalh" fkdtfia kï jvd;a 

úoHd;aulj —m%ldY úoHdj˜ Ndú; 

lsÍfï b;sydih jir ish .Kkl 

wE; w;S;hg Èjhk nj m%ldY 

lsÍu ksjerÈh' Tn thg tl`. 

jkafka ke;s o@ w;S;fhaoS tla .ul 

jdih l< ñksiqka ;j;a .ul úiQ 

ñksiqka fj; mKsjqv ikaksfõokh 

lsÍu msKsi ÿï ix{d fyda .sks 

ue, fyda Ndú; lsÍu ms<sn|j is;d 

n,kak' tlS ix{d ñksia weig 

meñKsfha oDYH wdf,dalh Tiafiah' 

fmr rcjrekaf.a yd wêrdchskaf.a         

yuqod igkaj,g uqyqK oSfïoS ;u 

ch.%yKh fyda mrdch ms<sn|j 

oekqï oSug Tjqyq úúO j¾Kj, 

fldä Ndú; l<y' wdf,dalfha     

wdOdrfhka ñksiaiq úúO j¾K 

y÷kd .ks;s' fï wdldrfha ;j;a 

wjia:djla jQfha ie;mqï .Kkdjla        

tmsgg ix{d heùug o¾mK u.ska 

mrdj¾;kh flreKq wdf,dal 

loïn fhdod.ekSuhs' fï ish¨ oE 

f;dr;=re iïfm%aIKh lsÍu msKsi 

wdf,dalh fhdod.ekSu kj ;dCIK 

kï fkdfõ'

by;ska i|yka lrk ,o lreKq 

f;dr;=re jdylhla f,i 

—wdf,dalh˜ fhdod.ekSu ms<sn| 

jvd;a uQ,sl iy fm!rdKsl 

ksoiqka f,i i|yka l< yelsh' 

wef,laiekav¾ f.%yeï fn,a úiska 

—f*dfgda f*daka˜ kue;s WmlrKhla     

fhdodf.k m¾fhaIK isÿlsÍu 

wdrïN lsÍu;a iu. 1880oS fuu 

ixl,amh i|yd ;dCIKsl moku 

jegqKs' th fif,akshï ;Srhla 

iu. o¾mK fhdod .ksñka ilia 

lrk ,o WmlrKhls' th" wdf,dal 

loïnhla Ndú; fldg ta Tiafia 

Yío ;rx. iïfm%aIKh i|yd lrk 

,o W;aidyhla úh' flfiafj;;a" 

hï wdf,dal ixLHd;hloS 

jdhqf.da,h ;=<ska Yíoh 

iïfm%aIKh lsÍu i|yd jd;fhys 

wka;¾.;jQ c,jdIam" Tlaiscka iy 

fjk;a wxY= u.ska úYd, jYfhka 

ndOd meñKùu fya;= fldg f.k 

;;H f,dalh ;=< fuu ;dCIKh 

fhdod .ekSfï úNjhla fï i|yd 

fkdue;s úh'

oDIaá ikaksfõok moaO;sj, m%:u   

m%dfhda.sl fhdod.ekSu isÿ lrkq 

,enqfõ j¾I 1930oS ì%;dkH cd;sl" 

fÊ' t,a' fnhd¾â iy wfußldkq   

tlai;a ckmo jdiS" iS' ví' yekai,a 

úisks' fuys úfYaI;ajh jQfha        

wdf,dalh fufyhùu i|yd —;ka;= 

flan,a˜ kï jQ udOHhla Ndú; 

lsÍuh' oDIaá ikaksfõokfha         

oS fhdod.ekSu i|yd ;ka;= 

flan, ixl,amh fï wjêfhys                            

idlÉPdjg n÷ka jQ w;r tysoS oDIaá 

;ka;= ikaksfõok moaO;sfhys 

wdrïNh iksgqyka ùu isÿ jqks'

j¾I 1930 isg .; jQ ld,h ;=< 
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wdf,dalh( f;dr;=re f.khk jdylhls

wo ojfia wm w;aolsk by<  

.=Kd;aulNdjhlska hq;a" by< 

Odß;djhla iys; ld¾hCIu      

wdf,dal ;rx. moaO;s olajd         

wdkqIx.slj ks¾udKhjQ m%Odk 

fmf<a fidhd .ekSï olakg ,enqKs' 

thg wu;rj ikaksfõok 

fhdod.ekSï fndfyduhla i|yd 

wfmaCId ;eìh yels wdldrfhka         

fufyhjk ,o iïfm%aIK      

udOHhla f,i fï jk úg oDIaá 

;ka;= ms<s.ekSulg ,laj we;'

oDIH wdf,dalhg jvd È.= ;rx. 

wdhduj,ska  iukaú; úoHq;a pqïNl 

j¾Kdj,sfhys wfOdarla; l,dmh                     

;=< fuu oDIaá ;ka;= moaO;s 

l%shdlsÍu idudkHfhka isÿfõ'     

kefkdaógr 850" 1300 iy 1550 

fuys,d fhdod .kq ,nk jvd;a 

o¾YSh ;rx. wdhdu úh'

oDIaá ;ka;= ikaksfõok 

moaO;shl Wmß oelau 

my< rEmh u.ska wdf,dal ;rx. 

ikaksfõok iïnkaOlhl ir, 

l< ixialrKhla fmkakqï lrhs' 

fuu moaO;sfhys uQ,sl ;ekqï tall 

f,i iïfm%aIlhla" .%dylhla                            

iy oDIaá ;ka;= flan,hla 

wka;¾.;fõ'

Odrdj" fjda,aàh;djh njg fmr<k 

mßj¾;lhla" wdf,dal m%Njhla 

iy m%Nj - ;ka;= w;=reuqyqK;la 

iïfm%aIKfhys wka;¾.;fõ' Odrdj 

njg fjda,aàh;djh fmr<k 

mßj¾;lfhys wNsm%dh jkafka  

fhojqï mßm: ^Wod( mß.Klhla& 

iy wdf,dal m%Njh iys; úoHq;a 

w;=re uqyqK;la f,i l%shd lsÍuh' 

o¾YSh wdf,dal m%Nj" IR LED  
^wfOdarla; wdf,dal úfudapk  

Èfhdav& fyda f,ai¾ Èfhdavhla 

fyda úh yelsh' m%Njfhka ,efnk 

Odrdj u.ska wdf,dal m%Njh u.ska 

úfudapkh flfrk wdf,dal    

m%udKh md,kh lrkq ,efí' 

uQ,dY%h( Wiia lrk ,o bf,lafg%dksl ikaksfõok moaO;s - jhsfkda fgdudis
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ljrfha l;dj 1 

Odrdj njg fjda,aàh;djh fmr<k     

mßj¾;lh wdf,dal m%Njhla       

l%shdlrúh yels Odrdjla njg fhojqï 

ix{dj mßj¾;kh lrjk w;r fuysoS 

m%Njfhys we;sjk wdf,dalh" fhojqï 

ix{dfõ úYd,;ajhg wkqf,dauj 

iudkqmd;slfõ' fuf,i msgfjk 

wdf,dal loïnh iïfm%aIKh 

lsÍu i|yd oDIaá ;ka;= flan,hg 

iïnkaO lrkq ,efí'

oDIaá ;ka;= flan,h ^ùÿre $ 

ma,diaála& fj; wdf,dalh meñKs                                  

úg tlS wf,dalh oDIaá ;ka;= 

flan,h Tiafia jHdma; ùu isÿfõ' 

;ka;= - wdf,dal wkdjrlh yd 

iïnkaO WmlrKh fmr i|yka 

l< wEÿug iudk jk w;r 

wkdjrlh fj; meñfKk fhojqï 

wdf,dal m%udKh m%Yia;lrKhlg        

,la lrhs' fyd|skau okakd wdf,dal        

wkdjrlh udkj wCIsh jk w;r 

ikaksfõokfhaoS fuu uQ,O¾uhu 

PIN Èfhdav                  

^p - j¾.h -    

ksi. - n - j¾.h&" 
APD Èfhdav ^´> 

m%ldY Èfhdav& fyda 

m%ldYg%dkaisiagrhla                 

fyda jeks         

WmlrKj, Ndú; 

flf¾' fulS ish¨ 

WmlrK wdf,dal 

Yla;sh Odrdjla 

njg mßj¾;kh 

lrñka tlu 

ld¾hhla isÿ lrhs' 

iïfm%aIs; ix{dj       

,nd.ekSu Wfoid 

Odrd - úNj      

mßj¾;lhla fhdod 

.kq ,efí'

iïfm%aIlh iy 

.%dylh w;r ix{d 

mqk¾cklhla     

fhoùfï fya;=j 

jkafka ÿr m%udKh 

jeäjk úg úúO ydksùï ^ydhkh 

ùï& iy Yíoh msgq oelSu lrK 

fldg f.k ix{d m%n,;djh ÿ¾j, 

ùuhs' uq,a ix{dj .ukdka;h fj;       

ksishdldrj ,eîu iy;sl lrkqjia                                

jHdma; m:h ;=<oS ix{dj  

mqk¾ckkh lsÍu isÿ l< hq;=h'

oDIaá ;ka;= flan,hla ilid 

.ekSu

oDIaá ;ka;= flan,hl m%Odk 

fldgia uOHh iy wdjrKh f,i 

ye|skafõ' uOHh iy wdjrKh 

ùÿrej,ska fyda ma,diaálaj,ska 

fyda ilia fldg we;' fuu          

fldgia foflys jeo.;au ,CIKh 

jkafka tajdfha j¾;k wxl 

tlsfklska fjkia ùuhs' 

flfiafj;;a" flan,fhys Yla;sh 

iqrCIs; lsÍug iy uOHh yd 

wdjrKh wdrCId lsÍug wdrCIl 

jeiqï .Kkdjla wdjrKh jgd  

fhdokq ,en we;' m%Odk f,i 

Ndú; flfrk oDIaá ;ka;= 

flan,hl ksuejqu my; rEmfhka 

fmkakqï flf¾'

uOHfhys úIalïNh ;ka;=j ;=< 

wkqo; yels wdf,dal Yla;sfhys 

;sìh yelaldjQ rgd .Kk ;SrKh 

lrkq we;s w;r wms fuu ,CIKh 

oDIaá ;ka;= flan,fhys zud;hZ 

f,i w¾: olajkafkuq' flan,h bv 

i,ikafka ;ks rgdjlg kï" th 

;ks - ud;hla f,i y÷kajkq ,nk 

w;r" wfklajd znyq - ud;Z f,i 

y÷kajkq ,efí'

oDIaá ;ka;= flan,hla ;=< 

wdf,dalh jHdma; jkafka       

flfiao@  

fmroS fmkajd ÿka wdldrhg"     

uOHfhys iy wdjrKfhys j¾;k 

wxl tlsfklg fjkiafõ' jvd 

ksjerÈ f,i mjikafka kï" uOHh 

;=< mQ¾K wNHka;r mrdj¾;khlg 

b vlv ie,iSu msKsi wdjrKh 

iu. ii|k úg uOH by< j¾;k 

wxlhla mj;shs'

oDIaá ;ka;= flan,h ;=<g wdf,dal     

lsrKh fldaKhla idoñka          

^mDIaGhg ,ïnl fkdjk              

wdldrg& we;=`: 

jQ úg wjidk    

fl<jr olajd th 

iDcq ud¾.hl .uka        

fkdlrkq we;' 

uOHh iy wdjrKh 

w;r jQ wNHka;r 

w;=re uqyqKf;ys tu 

lsrKh wksjd¾hfhka 

.eàug ,la jkq we;' 

wmf.a wruqK jkafka 

wdf,dal lsrKh 

uOHh ;=< muKla       

;nd .ekSu jk                   

fyhska wdjrKh 

fj;g wf,dal 

lsrKh .uka    

fkdlrk fia 

j. n,d .ekSug        

wmg wjYHfõ' 

fuh iy;sl l< 

yels tlu wdldrh 

jkafka wdf,dal lsrK 

úYd, m%udKhla mQ¾K wNHka;r           

mrdj¾;khlg ,la flfrk fia 

uOHh by< j¾;k wxlhla iys;j 

ilia lsÍuhs'

uQ,dY%h( http://www.openoptogenetics.org/images/7/7d/
Singlemode_fibre_structure.png
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wdf,dalh( f;dr;=re f.khk jdylhls

jeo.;au foh jkafka" ;ka;= oDIaá 

flan,h ;=<g .uka flfrk 

iEu lsrKhlau mQ¾K wNHka;r      

mrdj¾;khlg ,la fkdùuh'

oDIaá ;ka;=j,g mCI yd úmCI 

lreKq  

;jÿrg;a bÈßhg hEug fmr" fuu 

,smsfhys mQ¾jfhka i|yka lrkakg 

fhÿKq jeo.;a lreKq jgyd .ekSu 

wmg m%fhdackj;a jkq we;' b;du;a 

ir, f,i mjikafka kï" leu;s 

.ukdka;hla lrd <`.d lr ùu 

msKsi wdf,dal ;rx. ord isàu yd 

fufyhùu i|yd wdf,dal - ;rx. 

moaO;sj, ùÿre fyda ma,diaála fyda 

;ka;= flan, Ndú; flfrhs'

oDIaá ;ka;= flan,j, we;s m%Odk 

jdish jkafka ;U flan, jeks 

iïm%odhl iïfm%aIK udOH yd 

ixikaokh lrk úg tajd i;=j 

;sfnk úYd, f;dr;=re Odß;djhhs' 

oDIaá ;ka;=j, oDIaá ixLHd; mq`:,a 

l,dm m<<la ^.s.d y¾Üia oyia 

.Kkla& ;sfí' tys m%;sM,hla f,i" 

;ks oDIaá ;ka;= flan,hla 

Tiafia ;ks lgy`v iy o;a; 

kd<sld ñ,shk .Kkla i|yd 

bvlv ie,iSug oeka wmg ms<sjk'

úoHq;a Odrd i|yd oDIaá ;ka;= 

ikakdhl f,i l%shd fkdlrk 

ksid" iajNdúl ndOl u.ska .eg`: 

we;sùu ^Wod( wl=Kq& isÿjkafka 

l,d;=rlska jk neúka" yria l;d 

.eg`:j jeks ndOlj,g uqyqK oSug 

isÿ fkdfõ' tu fya;=j ksidu" fuu 

flan, iaÓ;sl ksfrdaOkh i|yd 

frdaOkhla olajhs' 

ó<`. úYd,;u m%;s,dNh f,i 

ie,lsh yelafla oDIaá ;ka;= 

flan,j, iïfm%aIK ydksh b;d 

wju ùuhs' j¾;udkfha" oDIaá ;ka;= 

flan,j, lsf,daógrhloS isÿfjk 

ydksh fvisn,hlska  oyfhka m.= 

lsysmhla muKlafõ' tys m%;sM,hla 

f,i ix{d mqk¾ckl folla w;r 

ÿr mr;rh by< jk w;r jeä 

ÿrlg <`.d ùfï yelshdj lrK 

fldg f.k jehjk msßjeh o wvq 

lr .; yelsh'

fuu oDIaá ix>gl i|yd b;d 

wêl uQ,sl wdfhdackhla oeßh hq;= 

ùu fuys,d iDKd;aul lreKla       

f,i oelaúh yelsh' tksidu oDIaá 

;ka;= ikaksfõok moaO;shla                     

ie,iqï lsÍfïoS fï ms<sn|j 

b;du;a ie,ls,su;a úh hq;=h' 

úfYaIs; fuj,ï" WmlrK iy 

oDIaá ;ka;= flan, iu. lghq;= 

lsÍu i|yd wjYH lrk mqyqKqj 

iemhSu hkdÈh fya;= fldg f.k 

uQ,sl msßjeh ;j;a by< hkq we;' 

flan,fha Yla;su;aNdjh ms<sn| hï 

;rul .eg`: mj;sk w;r flan,h 

hdka;ug keuqKq úg mjd Bg hï 

ydkshla ùug bvlv ;sfí'

m%ldY ;ka;=j, fhdod.ekSï 

wdf,dalh i;= b;du;a jdisodhl 

.=Kdx. mej;Su fya;= fldgf.k"                 

th úúO fCIa;%j, fhdod .kakd 

nj fmfkkakg ;sfí' oYl     

lsysmhlg fmroS lsisfjl=g 

is;Sugj;a fkdyels jQ w;súYd, 

b,lal imqrd .ekSug Wmldrfjñka 

wdf,dal ;rx. moaO;s ;u úIhm:h                      

mq`:,a lr we;' iuyr ckm%sh    

fhdod.ekSï fláfhka my; úia;r 

fldg we;s w;r tajd yqfola fuu 

fhdod.ekSïj,g muKla iSud ù 

fkdue;'

m%ldY ;ka;= wka;¾iïnkaOl 

fuh m%ldY ikaksfõokfhaoS mq`:,a 

f,i fhdod .kq ,efí' wka;¾ 

iïnkaOlhla hkq ikaksfõokh 

isÿfjk ia:dk folla fyda Bg 

jeä m%udKhla fN!;slj iïnkaO 

lsÍuls' ir, fukau ir, meÉ 

fla;j, isg nyqkd,sld jHdma;sh 

iy kdrá flan, hkdoS f,i mq`:,a 

mrdihl wka;¾ iïnkaOl olakg 

,efí'

uQ,dY%h( http://www.tpub.com/neets/tm/106-9.htm
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cd,lrKh 

j¾;udkfha cd,lrK fhdod.ekSï 

^uqyqKq fmd;" hQ-áhqí" Üúg¾" hkdÈ& 

jeo.;a ld¾hNdrhla 

bgqlrhs' l,dm m<< 

wjYH;d by< hEu;a iu. 

fiajd iïmdolhska iy 

cd, fufyhqïlrejka 

yg úYd, wNsfhda.hlg 

uqyqK oSug isÿ ù ;sfnk 

w;r Tjqka mßyrKh 

lrk cd, mq`:,a lsÍug 

iy úysÿùug Wmldr jk 

iaÓridr úi÷ula ,ndoSug 

m%ldY moaO;sj,g yelshdj                                

;sfí' m%Odk 

flan," fnodyeÍfï                        

flan," WÉp >k;aj 

wka;¾iïnkaOl flan," 

iy iïu; meÉ fla; 

fuu m%j¾.h hgf;a 

ksmojkq ,en we;s j¾. 

fndfyduhla w;ßka   lsysmhla 

f,i oelaúh yelsh'

.s.dìÜ bkag¾fkÜ

LAN ;onoh we;sùu fõ.j;aùu;a 

iu. by< .sh o;a; fõ.hg iy 

jeämqr l,dm m<< wfmaCIdjkag 

úi÷ula f,i .s.dìÜ bkag¾fkÜ 

fhdod .eKqks' EMI ^úoHq;a - pqïNl 

ksfrdaOkh& iy RFI ^.=jka úÿ,s 

ixLHd; ksfrdaOkh& i|yd Tfrd;a;= 

fok iajNdjh fya;= fldg f.k 

È.= iy flá ÿrj, .s.dìÜ iy 

nyq;rx. wdhdu iïfm%aIKh i|yd 

jvd kuHYS,S iy iqÿiq úl,amhla 

f,i ;ka;= fhdod .; yelsh'

lgql mßir ;;aj hgf;a fhdod 

.ekSï

m%ldY ;ka;=j, ys;lr ,CIK ;sîu 

fya;= fldg f.k" tajd" by<$my< 

WIaK;aj" lïmk" fooÍï" u, 

nef|k ;;aj" WÉp úoHq;a pqïNl 

ksfrdaOkh (EMI)" WÉp .=jka 

úÿ,s - ixLHd; ksfrdaOkh (RFI)" 
iy$fyda mSvk wka; jeks ;;ajj,g 

fujeks ksIamdok ksrdjrKh jk 

wjia:dj, Ndú; lsÍug yelshdj 

;sfí' 

yuqoduh fhdod.ekSï

wdf,dalfha iïmQ¾K h:d;:H 

iajNdjh fya;= fldg f.k m%ldY 

úoHdj b;du;a úfYaIs; iy úfYaIS 

wjYH;d i|yd Wmldr lr.ekSu 

msKsi ld¾hNdrhla bgq lrk w;r 

fCIa;%h ;=< úYajdikSh;ajh iy 

ld¾hidOkh ikd: lsÍu i|yd 

;on, f,i mÍCIdjg ,la lsÍu isÿ 

lrhs' m%ldY ;ka;= ;dCIKh" .=jka" 

kdúl" hqo iy wNHjldYh jeks 

mq`:,a úúO;ajhla iys; yuqoduh 

fhdod.ekSï i|yd Ndú; lrkq 

,efí'

wdldY;,h iy             

.=jka;dCIKfhys Ndú;d jk 

bf,lafg%dksl Ys,amSh l%u

fuu fhdod.ekSï o úúO wdldrfha 

wruqKq i|yd fhdod.kq ,efí' 

m%ldY ;ka;= ;dCIKh fuu 

fCIa;%h ;=< fhdod.ekSfï m%;sM,h 
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