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Nyrh; (Laser) 

 
 rhjhuz xsp%yk; xd;W ntsptpLk; xsp Xhpay;gw;wJ> Vnddpy; 
nt;tNtW mZf;fs; ntt;NtW fl;lq;fspy; xspia ckpOk;. FWf;fPl;L 
tpistpw;F Xhpay; %yq;fs; kpf mtrpak;. ,uz;L jdpg;gl;l %yq;fs; Xhpay; 
%yq;fshfr; nray;glhJ. NrhjidfSf;F xU xsp %yj;jpypUe;J ,uz;L 
Xhpay; %yq;fisg; ngwyhk;. rkPg fhykhf KOikahd Xhpay; gz;gpidf; 
nfhz;l %yq;fs; cz;lhf;fg;gl;ld. ,it Nyrh; vdg;gLk;. LASER vd;gJ 
(Light Amplification by Stimulated Emission of Radiation) vd;w Mq;fpyr; 
nrhw;nwhlhpd; RUf;fkhFk;. rhjhuz xspf;Fk;> Nyrh; (LASER) xspf;Fk; cs;s 
NtWghL glj;jpy; fhl;lg;gl;Ls;sJ. 
 
Nyrhpd; rpwg;gpay;Gfs; 
 
 Nyrh; fw;iw vd;gJ (i) xw;iw epw xspiaf; nfhz;lJ (ii) Xhpay;G 
jd;ikAilaJ. vy;yh miyfSk; xNu fl;lj;jpy; ,Uf;Fk;. (iii) tphpe;J 
nry;yhJ (iv) mjpfr; nrwpT nfhz;lJ. 
 
jd;dpr;irahd ckpo;T kw;Wk; J}z;L ckpo;T 
 
 xU mZ E1, E2 vd;w ,uz;L Mw;wy; kl;lq;fSf;F ,ilNa ,lk; ngau 
Ntz;Lnkdpy; E2 – E1 = hv Mw;wy; nfhz;l /Nghl;lhid ckpo Ntz;Lk; 
my;yJ cl;ftu Ntz;Lk;. 
 
 ntg;gr;rkepiyapy; mbepiyapy; mZf;fspd; vz;zpf;if (N1) fpsh;r;rp 
epiyapYs;s mZf;fspd; vz;zpf;ifiatpl (N2) mjpfkhf ,Uf;Fk;. ,J 
,ay;G epiy mZj;njhif vdg;gLk;. fl;lw;w mZf;fs; nfhz;l khjphpiaf; 
fUJNthk;. ,jpy; rpy mZf;fs; E1 Mw;wYld; mbepiyapYk;> rpy Mw;wYld; 
fpsh;r;rp epiyapYk; ,Ug;gjhff; nfhs;Nthk;. hv = E2 – E1 Mw;wy; nfhz;l 
/Nghl;lhd; mbepiy mZf;fSld; Nkhjpdhy;> mbepiyapYs;s mZf;fs; 
fpsh;r;rp epiyf;Fr; nry;Yk;. ,J J}z;L cl;fth;jy; vdg;gLk;.  
 

MbepiyapYs;s mZf;fis> fpsh;r;rp epiyf;F vLj;Jr; nry;Yk; 
epfo;r;rp njwpg;G (pumping) vdg;gLk;. 

 
mZf;fs; xspahw;wy; %yk; cah; Mw;wy; kl;lq;fSf;F vLj;Jr; 

nry;yg;gl;lhy;> xspapay; njwpg;G (Optical pumping) vdg;gLk;. ntspg;Gwj; 
J}z;Ljy; %yk; mbepiyapypUe;J mZf;fs; fpsh;r;rp epiyf;Fr; nrd;why;> 
fpsh;r;rp epiy mZf;fspd; vz;zpf;if (N2) mb epiy mZf;fspd; 
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vz;zpf;ifia (N1) tpl mjpfkhFk;. ,e;epfo;r;rp mZj;njhif Vw;wk; 
(population inversion) vdg;gLk;.  

 
fpsh;r;rp epiyapy; mZf;fspd; Mas; nghJthf 10-8s MFk;. rpy 

fpsh;r;rp epiyfspy; Mal;fhyk; 10-3s vd;w mstpy; mjpfkhf ,Uf;Fk;. 
,j;jifa epiy ,ilepiy (meta stable state) vdg;gLk;. fpsh;r;rp epiyahdJ 
rhjhuz epiyahf ,Ue;jhy; fpsh;r;rp mZf;fs; Gw cjtpapd;wp mbepiyia 
my;yJ jho;kl;l epiyia milAk;. ,e;epfo;tpd; NghJ> E2-E1 = hv Mw;wy; 
nfhz;l /Nghl;lhd; ckpog;gLk;. ,J jd;dpr;irapd; ckpo;T vdg;gLk;. 

 
fpsh;r;rp epiyahdJ ,ilepiyahf ,Ue;jhy; mZf;fs; ,e;epiyapy; 

rw;W mjpf Neuk; ,Uf;Fk;. Mw;wy; nfhz;l /Nghl;lhd;fis> 
,ilepiyapYs;s mZf;fspd; kPJ Nkhjr; nra;J mtw;iw mbepiyf;Ff; 
nfhz;L tuyhk;. ,e;epiyapy; E2 – E1 = hv Mw;wYila /Nghl;lhd; 
ckpog;gLk;. ,J J}z;L ckpo;T (Induced emission) vdg;gLk;. 

 
ntspg;gLk; /Nghl;lhd; MdJ J}z;L /Nghl;lhd; my;yJ ,uz;lhk; 

epiy /Nghl;lhd; vdg;gLk;. ,uz;lhk; epiy /Nghl;lhd; vg;NghJk; 
J}z;Ltpf;Fk; /Nghl;lhDld; xj;j fl;lj;jpy; ,Uf;Fk;. ,e;j /Nghl;lhd;fs; 
kPz;Lk; /Nghl;lhd; ckpo;jiyj; J}z;Ltpj;J xU njhlh; tpidia 
cz;lhf;Fk;. ,JNt Nyrh; nray;ghL (Laser action) vdg;gLk;. cUthf;fg;gLk; 
/Nghl;lhd;fs; midj;Jk; xNu fl;l epiyapy; ,Uf;Fk;. vdNt rpwe;j 
xw;iwepw> Kw;wpYk; Xhpay;ghd;> nrwpTkpf;f xspapid Nyrh; cz;lhf;Fk;. 
 
Nyrh; nraiyg; ngw Ntz;ba epge;jidfs; 
 

(i) mZj;njhif Vw;wk; ,Uf;f Ntz;Lk;. mjhtJ mbepiyia tpl 
fpsh;r;rp epiyapy; mjpf mZf;fs; ,Uf;f Ntz;Lk;. 

(ii) fpsh;r;rpAw;w epiy ,ilepiyahf ,Uf;f Ntz;Lk;.  
(iii) ntsptUk; Nghl;lhd;fs;> NkYk; /Nghl;lhd;fs; ntsptUtijj; J}z;l 

Ntz;Lk;. ,jid> vjpnuhspf;Fk; fz;zhbfs; ,uz;L Kidfspy; 
itf;fg;gLtjhy; ngwyhk;. 

 
&gp Nyrh; (Ruby laser) 
 
 T. nka;kd; (T. Maiman) vd;gtuhy; 1960y; &gp Nyrh; tbtikf;fg;gl;lJ. 
,J 10 cm ePsKk;>  0.8 cm tpl;lKk; nfhz;l &gp gbfj; jz;bidf; 
nfhz;lJ. &gp vd;gJ mYkpdpa Mf;i]lhy; (Al2O3) MdJ. ,jpy; rpy 
mYkpdpa mZf;fs;> FNuhkpak; madpfshy; (Cr3+) ,lk; ngah;T 
nra;ag;gLfpd;wd. &gp jz;bd; Kidfs; xd;Wf;nfhd;W ,izahfTk;> 
jl;ilahfTk; ,Uf;Fk;. xU Kid KOtJk; nts;spg; G+r;R (Semi silvered) 
nfhLf;fg;gl;L MbahfTk;>  nray;gLk;. &gpj; jz;bidr; Rw;wp RUs; tbt 
nrdhd; (Zenon) njwpg;Gf; Foha; cs;sJ. ,jpypUe;J tUk; xsp FNuhkpa 
mZf;fis cau;e;j epiyf;F vLj;Jr; nry;Yk;. nrdhd; FohapypUe;J 
ntsptUk; xt;nthU xspj; njwpg;Gk; gy kpy;yp tpdhbfSf;F ePbj;jpUf;Fk;. 
xt;nthU njwpg;Gk; rpy Mapuk; [_y;fs; Mw;wy; cilajhf ,Uf;Fk;.  
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 &gp Nyrhpy; cs;s FNuhkpa mZf;fspd; fpsh;r;rp kw;Wk; mbepiy 
Mw;wy; kl;lq;fs; fhl;lg;gl;Ls;sd. rhjhuz epiyapy; ngUk; ghyhd FNuhkpa 
mZf;fs; mbepiy E1 -y; ,Uf;Fk;. xspj; njwpg;Gf; Fohapdhy; xspA+l;lg;gLk; 

NghJ 5500 Å miy ePsk; nfhz;l (gr;ir epw xsp) /Nghl;lhd;fis 
FNuhkpak; madpfs; cl;fth;tjhy;> mit fpsh;r;rp epiy E3f;F nry;fpd;wd. 
,e;j fpsh;r;rp madpfs;> Mw;wypd; xU gFjpia gbfj;jpd; mzpf;Nfhitf;Ff; 
nfhLj;Jtpl;L fjph;tPriy ntsptplhky; ,ilepiyia (E2) milAk;. E2 
epiyapy; MAl;fhyk; (10-3 s) mjpfk;. vdNt ,ilepiyapy; mZf;fspd; 
vz;zpf;if njhlh;e;J caUk; ,t;thW E1, E2 epiyfSf;fpilNa 
mZj;njhif Vw;wk; Vw;gLfpwJ. ,ilepiy E2 cs;s                                                                                                                                                                                                                                                                                                                                             
fpsh;r;rp madp> jd;dpr;irahfj; mbepiy E1 f;F nry;Yk; NghJ 6943  

miyePsk; Å miyePsk; nfhz;l rptg;G epw xspj; Jbg;Gfs;> gFjp 
nts;spg;G+r;R ngw;w gbfj;jpd; KidtopNa ntspNaWk;. 
 
`Pypak; - epahd; Nyrh; 
 
 njhlh;r;rpahd> nrwpT kpf;f Nyrh; fw;iwapid thA Nyrh;fs; %yk; 
ngwyhk;. P̀ypak;. 
 
 He – Ne Nyrhpy; Fthh;l;]; Foha; xd;Ws;sJ. ,jDs; 1 mm ghjur 
mOj;jj;jpy; 1 : 4 vd;w tpfpjj;jpy; `Pypak; - epahd; thAf;fs; cs;sd. 
Fohapd; xU Kidapy; KOJk; gpujpgypf;ff;$ba Mb nghUj;jg;gl;bUf;Fk;. 
kWKidapy;> xU gFjp xspia kl;Lk; gpujpgypf;FkhW> gFjp nts;spg;G+r;R 
cila Mb ,Uf;Fk;.  
 
 thAtpy; kpd; Nghf;fpid epfo;j;j xU jpwd;kpf;f NubNah mjph;ntz; 
kpd;dpaw;wp gad;gLfpwJ. ,jdhy; `Pypa mZf;fs; cah;e;j epiyf;F 
fpsh;r;rpailAk;. 
 
 He – Ne mZf;fspd; Mw;wy; kl;lq;fs; fhl;lg;gl;Ls;sd. thAtpd; topNa 
kpd;Nghf;F epfOk;NghJ> FohapYs;s vyf;l;uhd;fs; `Pypa> epahd; 
mZf;fSld; NkhjYw;W mtw;iw mbepiyapypUe;J 20.61 eV kw;Wk; 20.66 eV 
Mw;wy; nfhz;l ,ilepiyfSf;F cau;j;Jk;. fpsh;r;rpAw;w rpy `Pypak; 
mZf;fs; Nkhjypd; %yk; Mw;wiy fpsh;r;rpAwhj epahd; mZf;fSf;F 
nfhLf;Fk;. ,t;thW epahd; mZf;fspd; mZj;njhif Vw;wj;jpw;F `Pypak; 
mZf;fs; cjTfpd;wd. epahd; mZ 20.66 eV Mw;wy; nfhz;l fpsh;r;rp 
epiyapypUe;J 18.70 eV Mw;wy; nfhz;l Fiwe;j Mw;wy; kl;lj;jpw;F 

jd;dpr;irahfr; nry;Yk; NghJ 6328 Å miyePsk; nfhz;l fz;ZW 
gFjpapYs;s /Nghl;lhd;fis ckpOk;. ,e;j /Nghl;lhd; gpujpgypf;Fk; 
Kidapy; vjpnuhspg;G milar; nra;ag;gl;L> thAf; fyitapd; topNa Kd;Dk; 
gpd;Dk; nry;Yk;. mg;NghJ> fpsh;r;rpAw;w epahd; mZ J}z;lg;gl;L> Gjpajhf 

6328 Å miyePs /Nghl;lhd; ckpog;gl;L> J}z;L Nghl;lhDld; Nrh;e;J xNu 
fl;lj;jpy; ntsptUk;. 20.66 eV ypUe;J 18.70 eV f;F Vw;gLk; J}z;lg;gl;l 
ngah;T> Nyrh; epfo;T MFk;. Nyrh; fw;iwahdJ> gFjp nts;spg;G+r;R 
nfhLf;fg;gl;l gug;gpd; topNa ntspNaWk;. epahd; mZf;fs; 18.70 eV 
epiyapypUe;J E Mw;wy; nfhz;l Fiwe;j epiyf;Fj; jd;dpr;irahfj; jhtp 
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Xhpay; ckpOk;. ,e;j Mw;wy; kl;lk; E ypUe;J> Ne mZf;fs;> Nkhjy;fs; 
%yk; Fohapd; Rth;fspy; NkhjYw;W mbepiyia milfpd;wd. ,Wjpahf 
Vw;gLk; epfo;T fjpu;tPr;rw;wJ. 
 
Nyrhpd; gad;fs; 
 
 cah;e;j Xhpay; gz;G> mjpfr; nrwpT fhuzkhf Nyrh; fw;iwahdJ 
mwptpay; kw;Wk; nghwpapay; Jiwfspy; gad;gLfpwJ. 
 
njhopy;Jiw gad;fs; 
 

(i) Nyrh; fw;iwapidg; gad;gLj;jp ituk; kw;Wk; fbdkhd> jbj;j jfL 
Nghd;wtw;wpy; kpf Ez;zpa Jisfsplyhk;. 

(ii) fbdkhd cNyhfq;fspd; jbj;j jfLfis ntl;lTk;> gw;w 
itg;gjw;Fk; gad;gLfpd;wd.  

(iii) kpd;dZ Rw;WfspYk;> Fiwf;flj;jp Rw;WfspYk; Njitaw;w 
nghUs;fis Mtpahf;fg; gad;gLfpwJ. 

(iv) nghUs;fspd; juj;jpid Nrhjpf;f cjTk;. 
 
kUj;Jtg; gad;fs; 
 

(i) kpff; FWfpa gug;gpy; Ftpf;fg;gLtjhy;> kpf Ez;zpa mWit 
rpfpr;irf;Fg; gad;gLfpwJ. 

(ii) rpWePuff; fy;> fl;bfs; Mfpatw;iw mfw;wTk;> %is mWit 
rpfpr;ir> fz; tpopj;jpiu ePf;Fjy; Nghd;wtw;wpy; Ez;zpa ,uj;jf; 
Foha;fis ntl;lTk;> xl;lTk; gad;gLfpwJ. 

(iii) czTg; ghij cs;Nehf;fpfspy; (endoscopy) gad;gLfpwJ. 
(iv) kdpj kw;Wk; kpUfg; Gw;WNeha; rpfpr;irapy; gad;gLfpwJ. 

 
mwptpay; kw;Wk; nghwpapay; gad;fs; 
 

(i) Nyrh; fw;iwapd; mjph;ntz; epiyahf ,Ug;gjhy;> mjidg; 
gz;Ngw;wk; nra;J NubNah> njhiyf;fhl;rp> njhiyNgrpfspy; gy 
nra;jpfis xNu Neuj;jpy; mDg;gyhk;. 

(ii) Xspapy; ,io (Optical Fiber Communication) nra;jpj; njhlh;gpy; 
Fiwf;flj;jp Nyrh; gad;gLfpwJ. 

(iii) FWfpa gug;gpy; guTtjhy;> ikf;Nuh miy nra;jpj; njhlu;gpy; Nyrh; 
xU rpwe;j fUtpahfg; gad;gLfpwJ. Gtpj; Jizf;Nfhs;fs; kw;Wk; 
uhf;nfl; Jiwfspy; njhlh;G nfhs;s Nyrh; gad;gLfpwJ. ,yf;F 
(target) cs;s njhiyitj; Jy;ypakhff; fz;lwptjpYk; Nyrh; 
gad;gLfpwJ. 

(iv) Gtpf;Fk;> epytpw;Fk; ,ilNa cs;s njhiyitf; fzf;fplyhk;. 
(v) ,uhkd; epwkhiyapaypy; gad;gLfpwJ. 
(vi) N`hNyhfpuhgp vd;w Kg;ghpkhzf; fiyapy; gad;gLfpwJ 

(nyd;Rfisg; gad;gLj;jhky; Kg;ghpkhz epow;glk; cUthf;Fjy;). 
(vii) Nyriuf; nfhz;L> Nulhiug; Nghd;W nghUs; cs;s njhiyT> 

jpirNtfk;> msT kw;Wk; jpir Mfpatw;iw vjpnuhspj;j irifaf; 
nfhz;L Jy;ypakhf mwpyhk;. 
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N`hNyhfpuhgp 
 
 xU fhkpuhtpy; Gifg;glk; vLf;Fk;NghJ Kg;ghpkhzg; nghUspd; ,U 
ghpkhz gpk;gk; fpilf;Fk;. nghUspd; Kg;ghpkhzj; Njhw;wj;jpid N`hNyhfpuhgp 
Kiwapy; ngwyhk;. rhjhuz Gifg;glj;jpy; xsp miyapd; tPr;R Gifg;glr; 
RUspy; gjpAk;. N`hNyhfpuhgp Kiwapy; xspapd; tPr;R> fl;l epiy Mfpa 
,uz;Lk; glr; RUspy; gjpf;fg;gLk;. ,t;thW ngwg;gLk; glk; (gpk;gk;) 
N`hNyhfpuhk; (Hologram) vdg;gLk;. 
 
Nkrh; (Maser) 
 
 MASER vd;gJ Microwave Amplification by Stimulated Emission of 
Radiation vd;w Mq;fpyr; nrhw;nwhlhpd; RUf;fk;. Nkrhpd; nray;ghL Nyriug; 
Nghd;wNj. Nkrhpd; jj;Jtk; mZj;njhif Vw;wKk; mjidj; njhlh;e;J J}z;L 
ckpo;jYk; MFk;. Nkrh; mikg;gpy;> ,ilepiyapypUe;J ngau;T epfOk; NghJ 
ckpog;gl;l /Nghl;lhd;> Ez;ziy (microwave) mjph;ntz;zpy; mikAk;. 
ghuhfhe;j madpfs; Nkrh; nghUshfg; gad;gLfpd;wd. eilKiwapy; madpg; 
gbfj;jpy; FNuhkpak; my;yJ fNlhypdpak; (gadolinium) madpfs; khRg; 
nghUshf Nrh;f;fg;gLk;. mk;Nkhdpah thATk; Nkrh; nghUshfg; gad;gLk;. 
%yf;$W epwkhiyapaypy;> Nkrh; xU Fwpg;gplj;jf;f fUtpahfr; nray;gLfpwJ. 
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Practice Questions 
 

1. Which of the following are characteristics of laser? 
a. Monochromatic    b. Coherent 
c. Extremely intense    d. all the above 
gpd;tUtdtw;wpy; vJ Nyrhpd; rpwg;gpay;Gfs;? 
a. xw;iw epw xspiaf; nfhz;lJ. 
b. Xhpay;G jd;ikAilaJ 
c. mjpfr; nrwpT nfhz;lJ. 
d. midj;Jk; 
 

2. LASERS used for hair transplantation is  
a. Co2 laser      b. Nd : YAG laser 
c. Ruby laser     d. Diode laser 
Nuhkq;fis khw;Wtjw;F gad;gLk; Nyrh; 
a. Co2 Nyrh;     b. Nd : YAG Nyrh; 
c. &gp Nyrh;     d. ilNahL Nyhrh; 
 

3. The Ruby laser was first developed by _____ 
a. T. Maiman     b. Henry 
c. Newton      d. none of the above 
&gp Nyriuia Kjypy; cUthf;fpath; ahu;? 
a. T. nka;kd;     b. n`d;wp 
c. epA+l;ld;      d. vJTkpy;iy 
 

4. He-Ne laser system consists of a quartz discharge tube containing 
helium and neon in the ratio. 
a. 1:4   b. 4:1   c. 2:7   d. 7:2 
He-Ne Nyrhpy; Fthh;l;]; Foha; xd;Ws;sJ ,jDs; ____ tpfpjj;jpy; 
He-Ne thAf;fs; cs;sd. 
a. 1:4   b. 4:1   c. 2:7   d. 7:2 
 

5. MASER stands for _____ 
a. Microwave Amplification by stimulated emission of radiation 
b. Microwave Amplifier by stimulated emission of radio wave. 
c. Microns amplification by stimulated emission of radio wave 
d. None of the above 
MASER vd;gjd; tpsf;fk; _____. 
a. Microwave Amplification by stimulated emission of radiation 
b. Microwave Amplifier by stimulated emission of radio wave. 
c. Microns amplification by stimulated emission of radio wave 
d. None of the above 


