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Light (xsp) 
Work Sheet 

 

Part 1 
 
mwpKfk;: 
 
 xsp vd;gJ Mw;wypd; xU tbtk;. mJ kpd;fhe;j miy tbtj;jpy; 
guTfpd;wJ. xspapd; gz;GfisAk; mjd; gad;ghLfisAk; gw;wp MuhAk; 
,aw;gpaypd; xU gpupT xspapay; vd;W miof;fg;gLfpwJ. 
 
xsp %yq;fs;: 
 
1. ,aw;if xsp%yk; 
2. nraw;if xsp%yk; 

 
 ntg;g xsp %yq;fs; (vLj;Jf;fhl;L: vupAk; nkOFtj;jp> ntz;Rlu; tpsf;F 

Nghd;wit) 
 thAtpwf;f xsp %yq;fs; ((vLj;Jf;fhl;L: epahd; tpsf;F> Nrhbak; Mtp 

tpsf;F) 
 
xspapd; gz;Gfs;: 
 
Kjypy; xspapd; gz;Gfs; kw;Wk; xsptpyfy; Mfpatw;iw epidT $u;Nthk;. 
 
1. xsp vd;gJ xUtif Mw;wy;. 
2. xsp vg;NghJk; Neu;f;Nfhl;by; nry;fpwJ. 
3. xsp guTtjw;F Clfk; Njitapy;iy. ntw;wplj;jpd; topahff; $l xspf;fjpu; 

nry;Yk;. 
4. fhw;wpy; my;yJ ntw;wplj;jpy; xspapd; jpirNtfk; C = 3 x 108kP tp-1 
5. xspahdJ miy tbtpy; nry;tjhy; mJ miyePsk; (λ) kw;Wk; mjpu;ntz; 

(ν) Mfpa gz;Gfisg; ngw;wpUf;Fk;. ,it C = ν λ vd;w rkd;ghl;bd; %yk; 
njhlu;GgLj;jg;gLfpwJ. 

6. xspapd; ntt;NtW epwq;fs; ntt;NtW miy ePsq;fisAk;> 
mjpu;ntz;fisAk; ngw;wpUf;Fk;. 

7. fz;ZW xspapy; Cjh epwk; Fiwe;j miy ePsj;ijAk;> rptg;G epwk; mjpf 
miy ePsj;ijAk; nfhz;bUf;Fk;. 

8. xspahdJ ,U NtW Clfq;fspd; ,ilKfg;ig milAk; NghJ> mJ 
gFjpasT vjpnuhspf;Fk;> gFjpasT tpyfy; milAk;. 

 
xspAldhd nghUs;fspd; njhlu;G: 
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1. xsp CLUTk; nghUs;fs; - xspia KOtJk; jd; topNa mDkjpf;Fk;. 
(cjhuzk;: fz; fz;zhbfs;> J}a fz;zhbf; Ftis> J}a ePu;) 

2. gFjp CLUTk; nghUs;fs; - xspia gFjpahj; jd; topNa nry;y 
mDkjpf;Fk;. (cjhuzk;: nrhunrhug;ghd rd;dy; fz;zhbapd;). 

3. xsp CLUthg; nghUs;fs;: xspiaj; jd; topNa KOtJkhf mDkjpf;fhj 
nghUs;fs;. (cjhuzk;: fl;llr; Rtu;> nfl;b ml;il> fy;). 

 
epoy;fs;: 
 
 xspahdJ Neu;f;Nfhl;by; kl;LNk gazpf;Fk;. mJ jd; ghijapy; cs;s 
nghUisr; Rw;wp tise;J nry;yhJ. vdNt> epoy;fs; cUthfpd;wd. epoy;fs; 
vg;NghJk; xsp %yj;jpw;F vjpu;j;jpirapy; cUthFk;. xspGfhg; nghUs;fs; jk; jd; 
kPJ tpOk; xspia jLj;JtpLtjhy; epoy;fs; cUthfpd;wd. 
 

 
 
vjpnuhspg;G: 
 
 xspahdJ gsgsg;ghd> nkd;ikahd> xspUk; gug;gpy; gl;L jpUk;Gk; epfo;Nt 
xsp vjpnuhspj;jy; vd;W miof;fg;gLfpwJ. 
 

 
    xsp vjpnuhspg;G 
 
vjpnuhspg;G tpjpfs;: 
 
1. gLfjpu;> vjpnuhspg;Gf; fjpu; kw;Wk; gLGs;spapy; tiuag;gl;l Fj;Jf;NfhL Mfpa 
midj;Jk; xNu jsj;jpy; mike;Js;sd. 

2. gLNfhzKk; (i)> vjpnuhspg;Gf; NfhzKk; (r) vg;NghJk; rkkhf ,Uf;Fk;. 
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xOq;fhd vjpnuhspg;G     xOq;fw;w vjpnuhspg;G 

 
ngup];Nfhg;: 
 
 xU nghUs; my;yJ ePu; %o;fpf; fg;gYf;F Nkyhf my;yJ mijr; Rw;wpAs;s 
gpw nghUs;fs; my;yJ fg;gy;fisg; ghu;g;gjw;fhf gad;gLj;jg;gLk; fUtpNa 
ngup];Nfhg; MFk;. 
 
 xsp vjpnuhspj;jy; tpjpfspd; mbg;gilapy; ,f;fUtpahdJ nray;gLfpwJ. 
 
fiylh];Nfhg; 
 
 ,J> xspapd; gd;Kf vjpnuhspg;Gj; jj;Jtj;jpd; mbg;gilapy; nray;gl;L 
vz;zw;w gpk;gq;fis cUthf;ff;$ba rhjdk; MFk;. 
 
,lty khw;wk; (Lateral Inversion): 
 
 gf;fthl;by; Vw;gLk; khw;wk; ,lty khw;wk; vdg;gLk;. ,J xU rkjs Mbapy; 
Vw;gLtJ Nghy; Njhd;Wk; ,lty khw;wNk. 
 
nka; kw;Wk; kha gpk;gKk;: 
 
 jpiuapy; tPo;j;jg;gLk; gpk;gq;fs; nka;gpk;gk; vdTk; jpiuapy; tPo;j;j Kbahj 
gpk;gq;fs; kha gpk;gk; vdTk; $wg;gLfpd;wd. 
 
xsptpyfy; 
 

Nkw;Fwpg;gpl;l nray;ghL xsptpyfypdhy; Vw;gLk; epfo;T MFk;. Xu; 
Clfj;jpypUe;J kw;Nwhu; Clfj;jpw;F xsp rha;thfr; nry;Yk;NghJ mjd; ghijapy; 
tpyfy; Vw;gLfpwJ. ,JNt xsptpyfy; vdg;gLfpwJ. xspGFk; Xu; Clfj;jpypUe;J 
khWgl;l mlu;j;jpAila kw;nwhU xspGFk; Clfj;jpw;F xsp nry;Yk;NghJ> mjd; 
ghijapy; khWghL Vw;gLfpwJ. ,t;tpyfYf;F (ghijapd; jpirapy; khWghL) 
xspapd; jpirNtfj;jpy; Vw;gLk; khWghNl fhuzkhFk;. xspapd; jpirNtfk; mJ 
nry;Yk; Clfj;jpd; jd;ikiag; nghWj;Nj mikfpwJ. mlu; Fiw Clfj;jpy; 
(mjhtJ> Fiwe;j xspapay; mlu;j;jp) xspapd; jpirNtfk; mjpfkhfTk; mlu;kpF 
Clfj;jpy; (mjpf xspapay; mlu;j;jp) jpirNtfk; FiwthfTk; ,Uf;Fk;. 
 
xsptpyfy; tpjpfs;: 
 
];ney; tpjpfs; vdg;gLk; xsp tpyfy; tpjpfs; fPNo jug;gl;Ls;sd. 
 
 gLfjpu;> tpyFfjpu;> gLGs;spapy; ,U xspGFk; Clfq;fSf;F ,ilapyhd 

jsj;jpw;F tiuag;gl;l Fj;Jf;NfhL Mfpait xNu jsj;jpy; mikfpd;wd. 
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 nfhLf;fg;gl;l ,U Clfq;fSf;F> Fwpg;gpl;l epw xspapd; gLNfhzj;jpd; ird; 
kjpg;gpw;Fk;> tpyF Nfhzj;jpd; ird; kjpg;gpw;Fk; ,ilNa cs;s jfT khwpyp. 
  i vd;gJ gLNfhzk;> r vd;gJ tpyF Nfhzk; vdpy;> 
 

sin

sin

i

r
 khwpyp  

,k;khwpyp Kjy; Clfj;ijg; nghWj;J ,uz;lhtJ Clfj;jpd; xsptpyfy; vz; 
vdg;gLk;. ,J 1µ2 (kpA+) vdg;gLk; fpNuf;f vOj;jhy; Fwpf;fg;gLfpwJ. 
 
Fwpg;G: 1µ2 -f;F myF ,y;iy. Vnddpy;> mJ ,U xj;j msTfspd; jfT. 
 
 ntt;NtW Clfq;fspy; nry;Yk; xspapd; jpirNtfj;ijg; nghWj;Jk; 
xsptpyfy; vz;iz ehk; tiuaWf;fyhk;. 
 

c

v

 

fhw;W(m)ntw;wpljj; py;

xspapd; jpirNtfk; ( )

Clfj;jpy; xspapd;

jpirNtfk; ( )

 

nghJthff; $wpdhy;> 

 
Clfk;1y;xspapd;jpirNtfk;

Clfk; 2y; xspapd;jpirNtfk;
 

 
   rkjs xspGFk; gug;gpy; xsptpyfy; 
 
KO mf vjpnuhspg;G 
 
 mlu; kpF Clfj;jpypUe;J mlu;Fiw Clfj;ij Nehf;fp xsp nry;Yk; NghJ> 
mJ Fj;Jf;Nfhl;il tpl;L tpyfpr; nry;fpwJ. mlu; kpF Clfj;jpy; gL Nfhzk; 
mjpfupf;Fk;NghJ mlu;Fiw Clfj;jpy; mjd; tpyF NfhzKk; mjpfupf;fpwJ. 
Fwpg;gpl;l gLNfhzj;jpw;F tpyF Nfhzj;jpd; kjpg;G r = 90° vd;w ngUik kjpg;ig 
milfpwJ. ,g;gLNfhzNk khWepiyf;Nfhzk; vdg;gLk;. mjhtJ> 90° tpyF 
Nfhzj;ij Vw;gLj;Jk; gLNfhzk; khWepiyf;Nfhzk; (Qc) vdg;gLk;. ,e;epiyapy; 
tpyF fjpu; ,uz;L Clfj;ijAk; gpupf;Fk; gug;ig xl;br; nry;Yk;. 
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    khWepiyf;Nfhzk; 
 

 gLNfhzj;jpd; kjpg;G khWepiyf; Nfhzj;ijtpl mjpfkhf cs;sNghJ> 
tpyF fjpu; ntspNawhJ; Vnddpy; r = 90°. vdNt mNj Clfj;jpNyNa xsp 
KOtJkhf vjpnuhspf;fg;gLfpwJ. ,JNt KO mf vjpnuhspg;G MFk;. 
 
KO mf vjpnuhspg;Gf;fhd epge;jidfs;: 
 
KO mf vjpnuhspg;G Vw;gLtjw;F fPo;f;fz;l epge;jidfs; mtrpak;. 
 

 xspahdJ mlu; kpF Clfj;jpypUe;J (v.fh – jz;zPu;) mlu; Fiw 
Clfj;jpw;Fr; (v.fh – fhw;W) nry;y Ntz;Lk;. 

 mlu;kpF Clfj;jpy; gLNfhzj;jpd; kjpg;G khWepiyf; Nfhzj;ij tpl 
mjpfkhf ,Uf;f Ntz;Lk;. 

 
,aw;ifapy; KO mf vjpnuhspg;G 
 
fhdy; ePu;: Rl;nlupf;Fk; ntapypy; rhiyapy; nry;Yk; NghJ njhiytpy; jz;zPu;j; 
jpl;Lfs; Njhd;Wtijf; fhzyhk;. ,J xU khaj;Njhw;wNk. ntapy; fhyq;fspy;> 
jiuia xl;ba fhw;W rw;W #lhfTk; Nkw;gFjpfspy; rw;W #L FiwthfTk; 
,Uf;Fk;. #lhd fhw;wpd; mlu;j;jp FiwthdJ vd;gjhy; fhw;wpd; xsp tpyfy; 
vz;Zk; Fiwthf ,Uf;Fk;. vdNt> xspf;fjpu; fhw;wpy; xsp tpyfy; mile;J 
Fj;Jf;Nfhl;il tpl;L tpyfyilfpwJ. NkYk;> khWepiyf; Nfhzj;ij tplg; 
gLNfhzk; mjpfkhf ,Ug;gjhy;> KO mf vjpnuhspg;G milfpwJ. ituk; 
n[hypg;gjw;Fk; tpz;kPd;fs; kpd;Dtjw;Fk; fhuzk; KO mf vjpnuhspg;Ng MFk;. 
 
epwg;gpupif: 
 
xsp CLUTk; Clfj;jpd; topNa ntz;ikepw xspahdJ nry;Yk;NghJ VO 
tz;zq;fshfg; (miyePsk;) gpupif milfpwJ. ,jid ‘epwg;gpupif’ 
vd;wiof;fpNwhk;. 
 
 epwg;gpupif Vd; Vw;gLfpwJ? ntz;ikepw xspapy; cs;s gy;NtW tz;zq;fs; 
gy;NtW miyePsq;fisf; nfhz;Ls;sd. NkYk;> mit ntt;NtW jpirNtfj;jpy; 
nry;yf;$bait. xU Clfj;jpy; xsptpyfyhdJ me;j Clfj;jpy; xspapd; 
jpirNtfj;ijr; rhu;e;jJ vd;gJ cq;fSf;Fj; njupAk;. xt;nthU tz;zKk; 
ntt;NtW jpirNtfj;ijf; nfhz;Ls;sjhy; ntt;NtW tz;z xspf;fjpu;fs; 
Kg;gl;lfj;jpw;Fs; ntt;NtW jpirfspy; tpyfyile;J gpupif milfpd;wd. 
xsptpyfy; mjd; miyePsj;jpw;F vjpu;j; jftpy; cs;sJ. 
 
 vdNt> rptg;G epw xspf; fjpuhdJ mjpf miyePsj;ijAk;> Fiwe;j 
tpyfiyAk; nfhz;Ls;sJ. Mdhy; Cjh epwf; fjpu; Fiwe;j miyePsj;ijAk;> 
mjpf msT tpyfiyAk; nfhz;Ls;sJ. 
 

 

 nts;nshspf; fjpupd; epwg;gpupiff;F thdtpy; Njhw;wk; Xu; 
vLj;Jf;fhl;lhFk;. #upad; ,Uf;Fk; jpirf;F vjpu;Gwj;jpy; thdtpy;iyf; 
fhzKbAk;. 
  
 kiof;Fg; gpwF vz;zw;w ePu;j; Jspfs; fhw;wpy; kpje;J 
nfhz;bUf;Fk;. ,e;j kioj;Jspfspd; topNa xsp nry;Yk;NghJ VO 
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Kg;gl;lfk;: 
 
 Kg;gl;lfk; vd;gJ ,uz;L rkjsg;gug;GfSf;F ,ilNa FWq;Nfhzk; nfhz;l 
KOtJk; fz;zhb my;yJ gpsh];bf;fpdhy; cUthf;fg;gl;l nghUs; MFk;. 
 
epA+l;ld; tl;L: 
 
 mwptpay; mwpQu; epA+l;ld;> gy tz;zq;fisf; fyg;gjd; %yk; nts;is 
epwj;ij cUthf;fk; mikg;G xd;iw cUthf;fpdhu;. ,e;j mikg;G epA+l;ld; tl;L 
vdg;gLfpwJ. xU tl;l tbt ml;il xd;wpid VO rk tl;l Nfhzg; gpupTfshfg; 
gpupf;fg;gl;L xt;nthU gpuptpYk; KiwNa rptg;G> kQ;rs;> MuQ;R> gr;ir> ePyk;> fU 
ePyk; kw;Wk; Cjh tz;zq;fs; ,lg;gl;bUf;Fk;. 
 
 epA+l;ld; tl;L %yk; ntz;ik epwk; VO tz;zq;fis (VIBGYOR) 
cs;slf;fpaJ vd mwpa KbAk;. 
 
xspapiofs; (Optical Fibre):   
 
 xspapiofs; vd;git neUf;fkhf gpizf;fg;gl;l gy fz;zhb ,iofspdhy; 
cUthf;fg;gl;l ,iof;fw;iwfs; MFk;. 
 
 xt;nthU ,ioAk; cs;sfk; (core) kw;Wk; ghJfhg;G ciw (cladding) Mfpa 
,U gFjpfshy; MdJ. ntspNaAs;s ghJfhg;G ciwapd; xsptpyfy; vz;iztpl 
cs;sfg; nghUspd; xsp tpyfy; vz; mjpfkhf ,Uf;Fk;. 
 
 xspapiofs; KO mf vjpnuhspg;gpd; mbg;gilapy; nray;gLfpd;wd. 
 

ePz;l njhiyTfSf;F xyp> xspr; iriffis mDg;g xsp ,iofs; 
gad;gLfpd;wd. 
 
xspr;rpjwy;: 
 
 #upa xsp> Gtpapd; tspkz;lyj;jpy; EioAk; NghJ> tspkz;lyj;jpy; cs;s 
gy;NtW thA mZf;fs; kw;Wk; %yf;$Wfshy; midj;J jpirfspYk; tpyfy; 
milar; nra;ag;gLfpwJ. ,e;epfo;T ‘xspr;rpjwy;’ vdg;gLfpwJ. ,e;epfo;tpy; 
xspf;fw;iwahdJ Clfj;jpy; (fhw;wpy;) cs;s Jfs;fSld; ,iltpidapy; <LgLk; 
NghJ> mit midj;Jj; jpirfspYk;> jpUg;gp tplg;gl;Lr; rpjwy; epfo;fpwJ. 
,iltpidapy; <LgLk; Jfs; rpjwiy cz;lhf;Fk; Jfs; (Scatterer) vdg;gLfpwJ. 
 
 

tz;zq;fshfg; gpupif milfpwJ. nts;nshspapd; epwg;gpupifahdJ mjpf 
msT kioj;Jspfspy; epfo;tjhy; ,Wjpapy; thdtpy; cUthfpwJ. 
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uhNy rpjwy; tpjp 
 
 Xu; xspf;fjpu; rpjwyilAk; msthdJ> mjd; miyePsj;jpd; ehd;kbf;F 
vjpu;j;jftpy; ,Uf;Fk;. 
 
‘kP’ – xspr;rpjwy; (Mie-Scattering) 
 
 xspr; rpjwiy Vw;gLj;Jk; Jfspd; tpl;lkhdJ> gLk; xspf;fjpupd; 
miyePsj;jpw;Fr; rkkhfNth my;yJ miyePsj;ij tpl mjpfkhfNth ,Uf;Fk; 
NghJ kP-xspr;rpjwy; Vw;gLfpwJ. ,r;rpjwy; kPl;rp rpjwy; tifia rhu;e;jJ. NkYk; 
rpjwy; msthdJ xspf;fjpupd; miyePsj;ijr; rhu;e;jJ md;W. 
 
bz;lhy; xspr;rpjwy; 
 
 #upa xspf;fw;iwahdJ> J}Rfs; epiwe;j Xu; miwapd; rhsuj;jpd; topNa 
EioAk; NghJ xspf;fw;iwapd; ghij ekf;Fj; njspthfg; GydhfpwJ. miwapy; 
cs;s fhw;wpy; fye;jpUf;Fk; J}Rfshy; xspf;fw;iwahdJ rpjwybf;fg;gLtjhy; 
xspf;fw;iwapd; ghij GydhfpwJ. ,e;epfo;T bz;lhy; xspr;rpjwYf;F vLj;Jf;fhl;L 
MFk;. 
 
,uhkd; xspr;rpjwy; 
 
 thAf;fs; my;yJ jputq;fs; my;yJ xsp GFk; jd;ik nfhz;l jpz;kq;fspd; 
topahf xw;iw epw xspahdJ ,izf; fw;iwfshfr; nry;Yk; NghJ mtw;wpd; xU 
gFjp rpjwy; milfpwJ. rpjwyile;j fjpuhdJ> gLfpd;w fjpupd; mjpu;ntz;izj; 
jtpu rpy Gjpa mjpu;ntz;fisAk; cs;slf;fpajhf ,Uf;Fk;. ,e;epfo;T ‘,uhkd; 
xspr;rpjwy;’ vdg;gLfpwJ. 
 

 
Part 2 

 
Mbfs; 
 

xspia vjpnuhspf;Fk; gz;gpidg; ngw;Ws;s gsgsg;ghd xspapay; rhjdNk 
Mb MFk;. Mb vd;gJ xUGwk; kl;Lk; mYkpdpak; my;yJ nts;sp Kyhk; 
G+rg;gl;l fz;zhbj;Jz;L MFk;. Mbfs;> rkjs kw;Wk; tise;j gug;Gilait. 
Nfhsf Mbfs;> cUis Mbfs;> gutisa Mbfs;> ePs;tl;l tbt Mbfs; 
Mfpait tise;j gug;Gila MbfshFk;. Mbapd; tbt mikg;Ng mjdhy; 
cUthFk; gpk;gj;jpidj; jPu;khdpf;fpwJ. rkjs MbahdJ xU nghUspd; rupahd 
gpk;gj;jpid cUthf;FfpwJ. mNj Ntisapy; tise;j gug;gpid cila Mbfs; 
ngupa kw;Wk; rpwpa gpk;gq;fis cUthf;Ffpd;wd. rkjs Mbfisg; gw;wp fPo; 
tFg;Gfspy; gapd;Ws;sPu;fs;. gutisa kw;Wk; Nfhsf Mbfisg; gw;wp ,g;gFjpapy; 
gapy ,Uf;fpwPu;fs;. 
 
Nfhsf Mbfs; 
 
 tise;j Mbfspd; xU tbtNk Nfhsf MbfshFk;. tise;j Mbfs; xU 
Nfhsj;jpd; gFjpahff; fUjg;gl;lhy; mit ‘Nfhsf Mbfs;’ vd 
miof;fg;gLfpd;wd. ,J xU Nfhsj;jpd; Nkw;gug;gpypUe;J ntl;lg;gl;l 
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rpWgFjpapidg; Nghd;W tbtj;ijf; nfhz;bUf;Fk;. Mbapd; xU gFjpapy; 
nts;spg;G+r;R G+rg;gl;Ls;sJ. kw;nwhU gFjpapy; xsp vjpnuhspg;G epfo;fpwJ. 

 
 
Fop Mb 
 
 Nfhsf Mbapd; tise;j gug;gpy; xsp vjpnuhspg;ghdJ epfo;e;jhy; mJ Fop 
Mb vd miof;fg;gLfpwJ. ,e;j Mbapd; mUfpy; itf;fg;gl;l nghUspid ,J 
ngupjhf;fpf; fhl;Lk;. nghJthf myq;fhuj;jpw;fhf gad;gLj;jg;gLk; fz;zhb> Fop 
Mbf;F vLj;Jf;fhl;lhFk;. 
 
Ftp Mb 
 
 Nfhsf Mbapd; Ftpe;j gug;gpy; xsp vjpnuhspg;ghdJ epfo;e;jhy; mJ Ftp 
Mb vd miof;fg;gLfpwJ. ,t;tif Mbfs; nghUspd; msittplr; rpwpa 
gpk;gj;jpid cUthf;Fk;. rhiyfspy; gpd;Gwk; tuf;$ba thfdq;fisf; 
fhzgjw;Fg; gad;gLj;jg;gLk; Mbfs;f; Ftp Mbfs; MFk;. 
 
gutisa Mbfs; 
 
 ,J gutisaj;ijg; Nghd;w tise;j gug;Gila MbahFk;. ,J Fope;j 
vjpnuhspf;Fk; gug;gpidf; nfhz;lJ. ,e;jg; gug;ghdJ mjd;kPJ tpOk; 
xspf;fw;iwia xU Gs;spapy; Ftpf;Fk;. 
 
nyd;Rfs;: 
 
 ,U gug;GfSf;F ,ilg;gl;l xspGFk; jd;ik nfhz;l Clfk; ‘nyd;R’ 
vdg;gLk;. ,g;gug;Gfs; ,uz;Lk; Nfhsfg; gug;GfshfNth my;yJ xU Nfhsfg; 
gug;Gk;> xU rkjsg; gug;Gk; nfhz;ljhfNth mike;jpUf;Fk;. nghJthf nyd;Rfs;  
1. Ftpnyd;R 2. Fopnyd;R vd ,U tiffshf tifg;gLj;jg;gLfpd;wd. 
 
1. Ftpnyd;R my;yJ ,UGwf; Ftpnyd;R: 
,it ,UGwKk; Nfhsfg; gug;Gfisf; nfhz;lJ. ,it ikaj;jpy; jbj;Jk;> 
Xuq;fspy; nkype;Jk; fhzg;gLk;. ,tw;wpd; topahfr; nry;Yk; ,izahd 
xspf;fw;iwfs; xU Gs;spapy; Ftpf;fg;gLfpd;wd. vdNt ,it ‘Ftpf;Fk; 
nyd;Rfs;’ vd;W miof;fg;gLfpd;wd. 

 
2. Fopnyd;R my;yJ ,UGwf; Fopnyd;R: 

,it ,UGwKk; cs; Nehf;fpf; Fope;j Nfhsfg; gug;Gfisf; nfhz;lJ. 
,it ikaj;jpy; nkype;Jk;> Xuq;fspy; jbj;Jk; fhzg;gLk;. ,tw;wpd; topahfr; 
nry;Yk; ,izahd xspf;fw;iwfs; tpupe;J nry;fpd;wd. vdNt ,it ‘tpupf;Fk; 
nyd;Rfs;’ vd;W miof;fg;gLfpd;wd. 
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Ftpnyd;R kw;Wk; Fopnyd;R NtWghLfs; 
 
vz; Ftpnyd;R Fopnyd;R 
1 ikaj;jpy; jbj;Jk; Xuj;jpy; 

nkype;Jk; fhzg;gLk; 
ikaj;jpy; nkype;Jk; Xuj;jpy; 
jbj;Jk; fhzg;gLk; 

2 ,J Ftpf;Fk; nyd;R ,J tpupf;Fk; nyd;R 
3 ngUk;ghYk; nka;g;gpk;gq;fisj; 

Njhw;Wtpf;Fk; 
khag;gpk;gq;fisj; Njhw;Wtpf;Fk; 

4 J}ug;ghu;it Fiwghl;ilr; 
rupnra;ag; gad;gLfpwJ 

fpl;lg;ghu;it Fiwghl;ilr; 
rupnra;ag; gad;gLfpwJ. 

 
nyd;R rkd;ghL 
 

1 1 1

vf u
   

 
nyd;rpd; cUg;ngUf;fk; 
 

v
m

u
 
gpkg; jj; pd; njhiyT

nghUspd; njhiyT
 

 
nyd;rpd; jpwd; 
 

1
p

f
  

 
kdpjf;fz; 
 
 kdpjf;fz; kpfTk; kjpg;G tha;e;jJk;> El;gkhdJkhd czu; cWg;ghFk;. 
mw;Gj cyiff; fhz;gjw;fhd topahfTk; fz;fNs mikfpd;wd. 
 

 
    

fhu;dpah: ,J tpopf;Nfhsj;jpd; Kd; gFjpapy; fhzg;gLk; nky;ypa xsp GFk; 
glyk; MFk;. ,JNt fz;zpy; xsptpyfy; eilngWk; Kf;fpakhd gFjp MFk;. 
fhu;dpahit milAk; xspf;fjpu;fs; xsptpyfy; milar; nra;ag;gl;L tpop nyd;rpd; 
kPJ Ftpf;fg;gLfpwJ. 
 

Iup];: ,J fz;zpd; epwKila gFjpahFk;. ,J ePyk;> gOg;G my;yJ gr;ir 
epwj;jpy; fhzg;glyhk;. ,J xt;nthU kdpjUf;Fk; jdpj;jd;ik tha;e;j epwk; 
kw;Wk; mikg;igf; nfhz;bUf;Fk;. ,J xspg;glf; fUtpapd; Kfg;igg; Nghd;W 
nray;gl;L fz;ghitapd; cs;Ns EioAk; xspf;fjpu;fspd; msitf; 
fl;Lg;gLj;JfpwJ. 
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fz; ghit: ,J Iup]pd; ikag;gFjpahFk;. nghUspypUe;J tUk; 
xspf;fjpu;fs; fz;ghitapd; topahfNt tpopj;jpiuia milfpd;wd. 

 
tpopj;jpiu (nul;bdh): ,J tpopf; Nfhsj;jpy; gpd;Gw cl;gug;G MFk;. kpf 

mjpf czu; El;gk; cila ,g;gFjpapy; nghUspd; jiyfPohd nka;g;gpk;gk; 
cUthf;fg;gLfpwJ. 

 
rpypaupj; jirfs;: tpop nyd;rhdJ rpypaupj; jirfshy; jhq;fg;gl;Ls;sJ. 

nghUs;fspd; njhiytpw;F Vw;g> tpopnyd;R jd; Ftpaj; J}uj;ij khw;wpf; nfhs;s 
,j;jirfs; cjTfpd;wd. 

 
tpopnyd;R: ,J fz;zpd; kpf Kf;fpakhd gFjpahFk;. ,J ,aw;ifapy; 

mike;j Ftpnyd;rhfr; nray;gLfpwJ. 
 
tpop Vw;gikTj; jpwd; 
 
 mUfpy; cs;s kw;Wk; njhiytpy; cs;s nghUs;fisj; njspthff; 
fhz;gjw;F Vw;g tpop nyd;R jd;id khw;wp mikj;Jf; nfhs;Sk; jd;ik> ‘tpop 
Vw;gikTj; jpwd;’ vdg;gLfpwJ. tpop nyd;R jd;Dila Ftpaj; njhiyit 
khw;wpaikg;gjw;F rpypaupj; jirfs; cjTfpwJ. 
 
ghu;it ePl;bg;G 
 

 ,U mLj;jLj;j xspj;Jbg;GfSf;F ,ilg;gl;l fhy,ilntsp 1

16
tpdhbia 

tplf; Fiwthf ,Ue;jhy;> kdpjf; fz;fshy; mtw;iwj; jdpj;jdpahf NtWgLj;jp 
mwpa ,ayhJ. ,J ‘ghu;it ePl;bg;G’ vdg;gLk;. 
 
fz;zpd; FiwghLfs; 
 
 fpl;lg; ghu;it (ikNahgpah): ikNahgpah vd;W miof;fg;gLk; ‘fpl;lg;ghu;it’ 

vd;Dk; FiwghlhdJ tpopf;Nfhsk; rpwpJ ePz;L tpLtjhy; Vw;gLfpwJ. 
 J}ug; ghu;it (i`g;gu; nkl;Nuhgpah): J}u ghu;it vd;W miof;fg;gLk;> 

i`g;gu; nkl;Nuh/gpah FiwghlhdJ tpopf;Nfhsk; RUq;Ftjhy; Vw;gLfpwJ. 
 tpop Vw;gikTj; jpwd; FiwghL (Presbyopia): kdpjupy; Vw;gLk; taJKjpu;T 

fhuzkhf> rpypaupj; jirfs; tYtpof;fpd;wd.  
 ghu;itr; rpjwy; FiwghL (Astigmatism): ,f;FiwghL cila fz;fshy;> 

,izahd kw;Wk; fpilkl;lf; NfhLfisj; njspthff; fhz ,ayhJ. 
 
xspapay; fUtp 
 
vspa Ez;Nzhf;fp: 
 
Fiwe;j Ftpaj; njhiyT nfhz;l Ftp nyd;rhdJ vspa Ez;Nzhf;fpahfr; 
nray;gLfpwJ. Ftpnyd;irf; fz;fSf;F mUfpy; itj;J> nghUs;fisg; ghu;f;Fk; 
NghJ> nghUs;fspd; ngupjhf;fg;gl;l khag;gpk;gk; Njhw;Wtpf;fg;gLfpwJ. 
 
$l;L Ez;Nzhf;fp: 
 
 ,e;Ez;Nzhf;fpAk; kpf Ez;zpa nghUs;fisf; fhz cjTfpwJ. ,jd; 
cUg;ngUf;Fj;jpwd; vspa Ez;Nzhf;fpapd; cUg;ngUf;Fj;jpwid tpl mjpfk;. 
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njhiyNehf;fpfs; 
njhiy Nehf;fpapd; tiffs; 
 
1. thdpay; njhiyNehf;fpfs; (Astronomical Telescopes) 
 
 ,it thd;nghUl;fshd Nfhs;fs;> tpz;kPd;fs;> tpz;kPd; jpus;fs;> Jizf; 
Nfhs;fs; Nghd;wtw;iwf; fhzg; gad;gLfpd;wd. 
 
2. epyg;gug;G njhiyNehf;fpfs; (Terrestrial Telescopes) 
 
 thdpay; njhiy Nehf;fpfspy; fpilf;Fk; ,Wjp gpk;gkhdJ jiy fPo; 
gpk;gkhf ,Uf;Fk;. vdNt> ,j;njhiyNehf;fpfs; Gtpg;gug;gpy; cs;s nghUs;fisf; 
fhz;gjw;F Vw;wit my;y vd;gjhy; epyg;gug;G njhiyNehf;fpfs; 
gad;gLj;jg;gLfpd;wd. 
 
 
  
 
 

 


