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,johrpupaupd; NgdhtpypUe;J

aho;g;ghz tpQ;Qhdr; rq;fkhdJ vkJ gpuNjr kf;fspd; 

tpQ;Qhd mwpit Nkk;gLj;Jtij Nehf;fkhff; nfhz;L ,aq;fp 

tUfpd;wJ. me;j tifapy; ,r;rq;fkhdJ ghlrhiy khztu; 

fspilNa gy;NtW Nghl;bfisAk; fUj;juq;FfisAk; fz; 

fhl;rpfs; kw;Wk; gy;NtW nraw;jpl;lq;fisAk; Mz;LNjhWk; 

Kd;ndLj;JtUfpd;wJ. mj;Jld; gy rQ;rpiffisAk; ntspapl;L 

tUfpd;wJ.

me;j tifapy; aho;g;ghz tpQ;Qhdr; rq;fj;jpd; gpupT B  

(gpuNahf tpQ;Qhd gpupT) khztu;fspd; tpQ;Qhd mwpit 

Nkk;gLj;Jk; Nehf;fpy; “gpuNahf tpQ;Qhdr;Rlu;” vDk; ,r; 

rQ;rpifapid ntspapl;L tUfpd;wJ. ,t; ,johdJ gy;NtWgl;l 

mwptpay; fl;Liufis jkpo; kw;Wk; Mq;fpy nkhopfspy; jhq;fp 

tUfpd;wJ. vkJ gpuNjr khztu;fSk; r%fj;jpYs;stu;fSk; 

,f;fl;Liufis gbj;Jg;gad; ngwNtz;Lnkd;gNj vkJ ngU 

tpUg;ghFk;. ,t;tpjopid ntspapLtjw;F Mf;fq;fis toq;fp 

xj;Jiog;G ey;fpa midtUf;Fk; kw;Wk; gy;NtW xj;Jiog; 

Gf;fis ey;fpa midj;J cs;sq;fSf;Fk; tpQ;Qhdr; rq;fj;jpd; 

rhu;ghf ed;wpia njuptpj;J nfhs;fpd;Nwd;.

,johrpupau;



Fiwe;j KjyPl;by; epiwe;j tUkhdk; 

jUk; fhshd; tsu;g;G

 fe;ijah gfPujd;
tptrha capupay; Jiw> tptrhagPlk;> aho; gy;fiyf;fofk;

cyfk; KOtJk; jw;NghJ Ntfkhfg; gutp tUk; 

nfhNuhdhj; njhw;wy; fhuzkhf nghUshjhuk; ghupa tPo;r;rpia 

re;jpj;Js;sNjhL kl;Lky;yhJ gy;NtW mur jdpahu; Jiwiar; 

Nru;e;jtu;fs; Ntiy tha;g;Gf;fisAk; ,oe;Js;sdu;. mJ kl;L 

kd;wp> gy;NtW ehLfs; jq;fs; vy;iyfisf; fhytiuaiw ,d;wp 

%b ,Ug;gjdhy; czT ,wf;Fkjpf;Fk; rpf;fy; Vw;gl;L czTg; 

gw;whf;Fiw Vw;gl tha;g;G ,Uf;fpd;wJ. 

me;j tifapy;> jw;Nghija murhq;fk; ekf;fhd 

czit ehNk cw;gj;jp nra;J jd;dpiwit milaNtz;Lk; 

vd;w nfhs;ifapy; tptrhaj;Jiwf;F Jupj Kd;Ndw;wk; Vw;gLj;Jk; 

vd;w tifapy; gy;NtW jpl;lq;fisAk; eilKiwg;gLj;jp 

tUfpd;wJ. me;j tifapy; Fiwe;j KjyPl;by;> mjpf ciog;ig 

<LgLj;jp #oYf;F ghjpg;ig Vw;gLj;jhj njhopy;El;gq;fSld;  

epiwe;j tUkhdk; ngwf;$ba njhopy; jhd; fhshd; tsu;g;G.

fhshd; tsu;g;G Vd; Kf;fpak;?
jw;Nghija Ntfkhd cyfj;jpy; czTg; gof;f tof; 

fq;fs; kpfTk; rPuope;Js;sJ. rikg;gjw;F Neuk; kpff; Fiwthf 

cs;sjhYk; ntspNa filfspy; cz;Zk; fyhrhuk; tsu;e;J 

tUtjdhYk; Foe;ijfs; Kjy; ngupatu;fs; tiu tpiu 

czitNa mjpfk; cl;nfhs;fpd;wdu;. ,e;j cztpy; rPdpr;rj;J 

kw;Wk; nfhOg;Gr;rj;J mjpfk; cs;sjdhy; kpf mjpfkhdtu;fs; 
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,d;W taJ NtWghbd;wp ru;f;fiu Neha; kw;Wk; cly; gUkd; 

mjpfupg;gpdhy; mjpfk; ghjpf;fg;gl;Ls;sdu;. ,Ue;Jk; kUj;Jtu; 

fspdJk; kw;Wk; Rfhjhuj;JiwapduJk; njhlu;r;rpahd topfhl;Lj- 

ypdhy; Efu;Nthu; Rfhjhukhd khw;W czTf;Fj; jahuhf 

cs;sdu;.  Mdhy; mijg; G+u;j;jp nra;tjw;Fr; re;ijapy; Nghjpa 

,awi; f czTfs ; fpilgg; jpyi; y. mjdhNyNa midjJ;  mtrpa- 

khd kh kw;Wk; Ez; rj;Jf;fs; (ml;ltiz 1) kw;Wk; kUj;Jt 

Fzq;fs; epiwe;j fhshd; cw;gj;jp kpfTk; mtrpakhFk;. 

fhshid  cztpy; Nru;j;Jf; nfhz;lhy; 

1. cly; MNuhf;fpak; fhg;gJld;> nfhOg;G Nghd;w cly; 

cghijfs; Nru;tijj; jtpu;f;fyhk;. NkYk; fhshdpy; 

nfhOg;Gr; rj;J ,y;yhjjdhy; rpwpatu; Kjy; ngupatu; 

tiu midtUk; cz;zyhk;

2. clypy; vjpu;g;Gr; rf;jp mjpfupf;Fk;.

3. cly; vil kw;Wk; gUkd; FiwAk;

4. Njitaw;w nfhy];l;Nuhiyf; Fiwf;Fk;

5. ,uj;j mOj;jj;ijr; rPuhf;Fk;

6. ,Uk;Gr;rj;J mfj;JWQ;Rtij mjpfupf;Fk;

7. vYk;Gfis cWjpahf;Fk;

8. khu;gf kw;Wk; Gu];Nul; Gw;WNeha; Vw;gLtij Fiwf;Fk;

fhshd; xU rpwe;j czTg; nghUs;. NkYk; mjd; 

tpiyAk; FiwT> MfNt Efu;Nthupd; vz;zpf;if 

ehSf;F ehs; mjpfupj;J tUtJld; jpUkzk;> epr;ra 

jhu;j;jk; Nghd;w tpNrlq;fspYk; fhshd; czT ,lk; 

gpbj;Js;sJ. 
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fhshd; tiffs; kw;Wk; fhshd; cw;gj;jp
nkhj;jk; Rkhu; 20>000 fhshd; tiffs; cs;sd> 

,e;jpahtpy; kl;Lk; 2>000 tiff; fhshd;fs; ,Ug;gjhfTk; ,jpy; 
rpg;gpf; fhshd;> nkhl;Lf; fhshd;> ehl;Lf;fhshd;> muprpf; fhshd; 
kw;Wk; ghy; fhshd; Nghd;wit gad;ghl;by; ,Ug;gJ Fwpg;gplj; 
jf;fJ. njhopy; El;gk; tsu;r;rpailahj tiuapy; ehk; kiof; 
fhyq;fspy; kl;LNk ,aw;ifahf tsu;e;j fhshd;fis cz;L 
te;Njhk;.  jw;NghJ cw;gj;jpf;fhd rPNjh\;z epiyia Vw;gLj;jp 
njhlu;r;rpahf tUlk; KOtJk; fhshd; cw;gj;jp nra;af;$ba 
njhopy;El;gk; ed;F tsu;r;rpaile;J cs;sJ. ,aw;ifapy; 
fpilf;Fk; fhshd; tifapy; ey;yit vd;W ed;F njupe;j gpd;Ng 
cz;z Ntz;Lk;.

fhshd; tsu;j;J tpw;gid nra;tJ ,yhgNehf;fj;jpw;fhfNt. 
MfNt ehk; Nju;T nra;Ak; %yg; nghUl;fs; ekJ R+oypy; vspjhff; 
fpilf;ff; $bajhfTk;> Fiwe;j tpiyAilajhfTk; kw;Wk; 

ml;ltiz 1: fhshd;fspy; fhzg;gLk; rj;Jf;fs;
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R+oYf;Fj; jPq;F tpistpf;fhjjhfTk; Nju;T nra;jy; mtrpak;.  
kuj;J}s;> kf;fhr;Nrhsj; jl;L> uhfp kw;Wk; fk;G tiffspd; jl;Lfs;> 
fUk;Gr; rf;if> itf;Nfhy; Nghd;witfis %yg; nghUl;fshf 
gad;gLj;j KbAk;. uhfp> fk;G> kf;fhr;Nrhsk; Nghd;witfs; 
tUlk; KOtJk; fpilg;gjpy;iy> fUk;Gr; rf;ifapy; NtW tpjkhd 
G+Q;irfSk; tsUk; vd;gjdhy;> itf;Nfhy; ekf;Fr; rpwe;j 
Nju;thf mikfpwJ> ,J tUlk; KOtJk; ekJ gpuNjrj;jpy; 
fpilf;ff; $baJ. nray; Kiw vd;gJ rpg;gp kw;Wk; ghy; fhshd; 
,uz;bw;Fk; xNu Kiw gpd;gw;w Ntz;Lk;.

fhshd; cw;gj;jpia ,uz;L gpupTfshfg; gpupf;fyhk;.

1. fhshd; tpj;J cw;gj;jp

2. fhshd; cw;gj;jp

1. fhshd; tpj;J cw;gj;jp
Njitahd %yg;nghUl;fs; : muprp (Bg 200-nts;is muprp){ 

Nrhsk; { kf;fhr;Nrhsk; { NfhJik> Rz;zhk;G> ghyp g;NuhgyPd; 

ig> ntw;Wg; Nghj;jy;fs;{jfuf; FLitfs;

tpj;Jg; gLf;if jahupg;G Kiw : jhdpaq;fis gFjpahf mtpj;J 

Ntfitj;J> fhw;wpy; cyu;j;jp> 2% Rz;zhk;Gld; fye;J> fhypahd 

igfs;{ ghl;by;fspy; ,lNtz;Lk;. gpd;G jz;zPu; cwpQ;rhg; 

gQ;rpdhy; milj;J Ez;fpUkpfis mopf;f Ff;fupy; mLf;fp 2 

kzpNeuk; Ntfitf;f Ntz;Lk; (glk; 1). fpUkp mopj;j tpj;Jg; 

gLf;iffis fpUkp ePf;fk; nra;ag;gl;l ,lq;fspy; Mw itj;J 

gpd;du; Ntshz;gy;fiyf;fofNkh> Ntshz; JiwNah cw;gj;jp 

nra;j J}a;ikahd jha; fhshd; tpj;ij jhdpak; epug;gg;gl;l 

tpj;Jg; gLf;iffspy; fpUkp mspf;fg;gl;l ,lj;jpy; itj;Jf; fye;J> 
o

rhjhuz Fspu;e;j ntg;g epiyapy; (15-25 C) 15 ehl;fs; jdpahf 

itf;f Ntz;Lk; (3-5 ehl;fSf;F xUKiw tpj;Jg; gLf;ifia 

nkJthf gpirtjd;{ FYf;Ftjd; %yk; ed;whf fyf;f Ntz;Lk;). 

gpwF 15-18 ehl;fs; taJila fhshd; tpj;ij fhshd; jahupg;Gf;F 

gad;gLj;j Ntz;Lk;my;yJ tpw;gid nra;ayhk;.
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cU 1: fhshd; tpj;J cw;gj;jp gbKiw



fhshd; tsu;g;G (nray; Kiw) 
1. Rj;jkhd itf;Nfhiy 1-2 ,Q;r; ePsj;jpy; ntl;b 6-8 

kzpNeuk; jz;zPupy; ed;F mOj;jp Cwitf;f Ntz;Lk;.

2. gpd; ed;F Cwpa itf;Nfhiy vLj;J %bapl;l 
ghj;jpuj;jpy; MtpapNyh my;yJ RL jz;zPupy; (85-90 OC) 2 
kzpNeuk; mOj;jp itf;fTk;.

3. mjpfg;gbahd jz;zPiu tbj;Jtpl;L> Rj;jkhd jiuapy; 
ifapy; ,Wf;fpg; gpope;jhy; jz;zPu; nrhl;lhj (65-70 % 

<ug;gjd;) mstpw;F cyu;j;j Ntz;Lk;.

4. tPupakhd ed;F tsu;e;j fhshd; tpj;J ghf;nfl;il 10 rk 
ghfq;fshf gpupj;jy; Ntz;Lk;.

5. fhshd; gLf;iffs; jahu; nra;a 60 X 30 nr.kP nghyPj;jpd; 
igfis cgNahfpf;f Ntz;Lk; (cgNahfggLj;Jk; 
igfs; ,U gf;fKk; jpwe;jpUf;f Ntz;Lk;).

6. nghypj;jPd; igia xU gf;fj;jpy; fl;l Ntz;Lk;. 1 nr.kP 
mstpw;F eLtpy; 2 Xl;il NghlTk;.

7. itf;Nfhiy xU gf;fk; fl;lg;gl;l tl;l tbtg; igf;Fs; 5 
nr.kP cauj;jpw;F ed;F mOj;jTk;. gpd;G 25 fpuhk; fhshd; 
tpj;ijj; J}t Ntz;Lk;.

8. ,Nj Nghy; 25 nr.kP itf;Nfhy; jsj;ij mikf;fTk;. 
fhshd; tpj;J jsj;ijAk; itf;Nfhy; jsj;ijAk; 4 
my;yJ 5 mLf;Fs; khwp khwp epug;g Ntz;Lk;. thapiy 
ed;whff; fl;b> FbypDs; cs;s guz; Nghd;w ,Ug;gpy; 
,Ul;L miwapy; itf;f Ntz;Lk; (fl;bj;J}f;fp my;yJ 
,whf;iffspy; mLf;fp) (glk; 2).

9. tpijj;j 15-20 ehl;fspy; fhshd; gLf;if KOtJk; 
ntz;ikahd fhshd; ,iofs; glu;e;jpUf;Fk;. gpd;du; 
Rj;jkhd fj;jpiaf; nfhz;L nghypj;jPd; igiaf; fpopf;f 
Ntz;Lk;.
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10. fhshd; gLf;if fhahky; ,Uf;f jpdKk; jz;zPiu 
ifnjspg;ghd; %yk; njspf;f Ntz;Lk;.

11. nkhl;L itj;j 3 tJ ehs; mWtil nra;J Jisapl;l 

nghypj;jPd; ftupy; vil Nghl;Lr; rPy; itj;J tpw;gidf;F 

mDg;g Ntz;Lk;.
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fhshd; Fby; mikf;Fk;NghJ ftdpf;fg;gl Ntz;bait

• ey;y jz;zPu;> tPupakhd fhshd; tpj;J. Rw;wg;Gwr; 

Rfhjhuk; kw;Wk; guhkupg;G.

• ku epoypy; 11 * 26> 11 * 30 vd;fpw mstpy; (SIZE) fpof;F 

Nkw;fhfTk;> thry; tlf;F my;yJ njw;fhfTk; Fby; 

mikf;f Ntz;Lk;.

• Fbir mikf;Fk; nghOJ 10 mbf;F X 30 mb vd;fpw 

mstpy; mikf;Fk; NghJ &gha; 20>000{- tiu nryT 

MFk; (rpwg;ghf ,Uf;Fk;).  mJNt 10 mbf;F X 16 mb 

vd;fpw mstpy; mikf;Fk; nghOJ &gha; 10>000{- tiu 

nrythFk;. Fbir kuepoypy; mikg;gJ $Ljy; rpwg;ghf 

,Uf;Fk; (glk; 4).

• jz;zPu; gad;gLj;Jk; NghJ  PH msT fhz Ntz;Lk; 

PH7 f;F Fiwthf ,Ue;jhy; ed;ik.  

• fhshd;fis (ngl; %yk;) Fby;fSf;Fs; fl;bj; njhq;f 

tpLtJ xU rpwe;j toptif MFk;.

• <ug;gjk; Vw;gLj;Jtjw;Ff; FbYf;Fs; 1 HP Nkhl;lhu; 

kw;Wk; J}ty; (SPRINGLER) jiyfis gad;gLj;jyhk;. 

jzz; Pu ; gadg; LjJ; tJ Fspur; r; pahd rPNjh\z;  epiyia 

cUthf;Ftjw;Nf.

• kpd; tpsf;F kw;Wk; itf;Nfhy; ntl;Lk; ,ae;jpuk; thq;fpg; 

gad;gLj;jpdhy; Ntiyg; gO Fiwthf ,Uf;Fk; .

• rpg;gpf; fhshdpd; mWtil Rkhu; 50 – 60 ehl;fs; tiu 

,Uf;Fk;.

• Kjy; mWtil fhyk; 25 Mk; ehs; 50 % mWtil
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• ,uz;lhk;  mWtil fhyk; 37 Mk; ehs; 25  mWtil

• %d;whk; mWtil fhyk; 39 Mk; ehs; 12 % mWtil

• ehd;fhk;  mWtil fhyk; 46 Mk; ehs; 6 % mWtil

Row;rp Kiwapy; midj;Jg; ngl;bYk; mWtil 

Kbtjw;F Rkhu; 60 ehl;fs; tiu MFk;.fhshd; mWtil 

Kbe;j gpd;G jz;zPu; njspf;f Ntz;Lk;. kiof; 

fhyq;fspy; mWtil Kd; $l;bNa Kbe;J tpLk;.

%

cU 3: fhshd; Fbypd; Njhw;wk;
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fhshd; tsu;g;G kw;Wk; tpw;gid Af;jpfs;
1. fhshd; cw;gj;jpf;F gLf;if mikf;Fk; nghOJ itf; 

Nfhiyr; rpwpJ rpwpjhf ntl;bdhy; kpfTk; vspikahf 

gLf;if mikj;Jtplyhk;. mNj Nghy; G+Q;rzk; 

Ntfkhf tsuTk; ,J cjTk;. fhshd; mWtil Kbe;j 

gpd;G fopTfis kz;GO cuk; jahupf;fg; gad; 

gLj;jyhk;. fhshd; cw;gj;jpapd; NghJ gLf;if mikj;J 

20 ehl;fs; Kbe;j gpd;dNu gLf;ifapd; kPJ jz;zPu; 

njspf;f Ntz;Lk;.

2. xt;nthU Kiw fhshd; tsu;g;G njhlq;f Kd;dUk; 

kw;Wk; mWtil nra;j gpd;dUk; fhshd; Fbiy 

KOikahf fpUkpePf;fk; nra;a Ntz;Lk; ,jw;fhf> 

jz;zPu; 1 yPl;lu;> fhjp Nrhg; (xl;Lk; jputkhf) Ntg;ngz; 

nza; 1 yPl;lu; fyf;f Ntz;Lk;. Nkw;$wpa midj;Jk; 

xd;whff; fye;J tprpw Ntz;Lk; (xt;nthU Kiw fhshd; 

mWtil Kbe;j gpd;G kl;LNk Rj;jk; nra;jy; Ntz;Lk;).

3. fhshd; mWtil Kbe;jTld; tpw;gid nra;Jtpl 

Ntz;Lk;. thbf;ifahsu; vz;zpf;ifia mjpfg; 

gLj;jpa gpd;Ng cw;gj;jpia mjpfupg;gJ cj;jkk; 

(mWtil Kbe;J 12 kzp Neuj;jpw;Fs; tpw;W tpl 

Ntz;Lk;). gf;fpq; (Packing) mofhf nra;jy; Ntz;Lk;. 

NkYk; fhw;Nwhl;lk; ,Uf;Fk; tz;zk; mikj;jy; 

mtrpak;  (nghypj;jpd; igapy; Jisfs; ,lNtz;Lk;)

fhshd; tsu;g;ghsu;fs; ftdj;jpy; nfhs;sNtz;baJ 

• M];Jkh> %r;R (Rthr) gpur;rid cs;stu;fs; fhshd; 

cw;gj;jpj; njhopiy njhlq;f Ntz;lhk;. mq;F 

Ntshz;ik (Organic farming) nra;Ak; gz;izfspy; 

fhshd; cw;gj;jp nra;a KbahJ fhuzk; biuf;Nfhnlu; 

10



kh tpupb (Trichodema viridi)> #NlhNkhdh]; Nghd;w 

itfs; tptrhaj;jpy; gad;gLj;jg;gLk; - ,it midj; 

Jk; G+Q;irf; nfhy;ypfs; - fhshd; vd;gJ xU tif 

G+Q;ir MFk;.

• J}q;Fk; ,lj;jpNyh my;yJ tPl;bw;Fs;Nsh fhshd; 

cw;gj;jp  nra;af; $lhJ kdpju;fisg; Nghy; %r;Rf; 

fhw;iw Rthrpj;J fup mkpy thAit ntspNaw;Wk;.

• fhshd; tsu;g;ig tPl;bd; nkhl;il khbapy; Kaw;rp 

nra;a Ntz;lhk;> Kjy; %d;W khjk; kl;LNk ed;F 

tsUk; gpd;G tsuhJ fhuzk; fhw;W mbf;Fk; nghOJ 

<ug;gjk; Ngha;tpLk;. JUg;gpbj;j fj;jpapy; (ngl; 

mikf;Fk; NghJ) Xl;il Nghlf; $lhJ.
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ikf;Nuh gpsh];bf; : mjpfk; mwpag;glhj 

Mgj;J!

fhypq;fuhrh `upr;re;jpuh
kPd;gpbapay; tpQ;Qhd Jiw> tpQ;Qhd gPlk;> aho; gy;fiyf;fofk;

ek; jiyf;F NkNy fpl;lj;jl;l 12 fpNyhkPw;wu; cauk; tiu 

fhw;W kz;lyk; cs;sJ. ehk; tPl;Lf;Fs; ,Ue;jhYk; rup> 

jpwe;jntspapy; ,Ue;jhYk; rup> ek; jiyf;F Nky; cs;s fhw;W 

midj;Jk; Nru;e;J ek;ik mOj;jpf; nfhz;bUf;fpwJ. ,J (fly; 

kl;lj;jpy; cs;s ,lq;fspy;) xU rJu nrd;upkPl;lUf;Fr; Rkhu; xU 

fpNyh tPjk; cs;sJ. Kd;Gwk;> gpd;Gwk; vd ek; cliy vy;yhg; 

gf;fq;fspYk; fhw;W kz;lyk; mOj;jpf; nfhz;bUf;fpwJ. mjhtJ 

fhw;Wf;Fk; vil cz;L vd;gij $wtpisfpd;Nwd;. ,J gofpg; 

Nghdjhy; ekf;Fj; njuptjpy;iy.

fhw;Wf;F vil cz;L vd;gJ Nghy jz;zPUf;Fk; vil 

cz;L. flYf;Fs; Mokhf nry;yr; nry;y #upa xspapd; CLUty; 

Fiwe;J> xU fl;lj;jpd; gpd; Kw;whf nry;yhJ. ,NjNtis ePupd; 

vil ek;ik mOj;Jk;> ,jdhy; mKf;fk; kpf cau;thf ,Uf;Fk;. 

ePUf;Fs; Rkhu; 10 kPl;lu; Moj;Jf;F ,wq;fpdhy; fly; kl;lj;jpy; 

cs;sij tpl mOj;jk; ,uz;L klq;fhfp tpLk;. 20 kPl;lu; Moj;jpy; 

%d;W klq;fhfp tpLk;. 30 kPl;lu; Moj;jpy; mOj;jk; ehd;F klq;fhfp 

tpLk;. flYf;Fs; NkYk; NkYk; Moj;Jf;Fr; nry;Yk;NghJ 

mOj;jk; ,Nj tpfpjj;jpy; mjpfupj;Jr; nry;Yk;. kpfkpf Moj;jpy; 

cs;s mOj;jj;ij xU rJu nrd;upkPl;lUf;F nlhd; fzf;fpy; $w 

Ntz;bapUf;Fk;. MfNt kdpju;fs;; flYf;Fs; fpNyhkPl;lu;fs;; 

Moj;Jf;F xU NghJk; ,wq;f KbahJ. mg;gb ,wq;f Kad;why; 

fLk; mOj;jk; fhuzkhf mtu;fs; eRq;fp tpLthu;fs;. 
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btpapy; b];ftup rdy;> Ne\dy; [pNah fpugpf; rdy; 

Nghd;wtw;wpy; gyu; Rthrf; fUtpia mzpe;J flYf;Fs; ,\;lk; 

Nghy ePe;jp tUfpd;w fhl;rpfis ePq;fs; ghu;j;jpUf;fyhk;. 

,itnay;yhk; 10 kPw;wu; Mok; tiujhd;. ];$gh iltpq; fpl; 

vdg;gLk; Rthrf; fUtp nghUj;jg;gl;l xU cil cs;sJ. ,ij 

mzpgtu; fhw;Wf; fyit mlq;fpa rpypz;liu KJfpy; fl;bf; 

nfhz;bUg;ghu;. fhy;fspy; JLg;Gfs; ,Uf;Fk;. cliy xl;ba 

tpNrl Milia mzpe;jpUg;ghu;. ePUf;Fs; ,wq;Ftjw;nfd 

vilia clNyhL Nru;j;Jf; fl;bf; nfhz;bUg;ghu;. ,g;gbahd 

Rthrf; fUtpia mzpe;J nfhz;L flYf;Fs; ,wq;Ftjw;Fk; 

epGzupd; Nkw;ghu;itapyhd gapw;rp Njit. Fwpg;gpl;l cly; 

jFjpAk; Ntz;Lk;. Fwpg;gpl;l Moj;Jf;F ,wq;fpdhy; mq;F 

vt;tsT Neuk; ,Uf;f Ntz;Lk; vd;gjw;nfy;yhk; tpjpKiw 

cs;sJ. Rthrf; fUtp mzpe;J flypy; ,wq;Ftjpy; epGzuhd 

xUtu; nrd;w mjpfgl;r Mok; ntWk; 318 kPw;wu;.

flypy; Moj;ijf; fz;lwpa 19Mk; E}w;whz;bd; ,Wjpapy; 

Kaw;rpfs; Nkw;nfhz;ldu;. Mdhy; mg;NghJ mjw;F etPd 

fUtpfs; ,y;iyahjyhy; kpf ePskhd rq;fpypiaf; flypd; cs;Ns 

Mq;fhq;Nf ,wf;fp kpfTk; goikahd Kiwia Nkw;nfhz;L> 

Rkhu; 7>000 ,lq;fspy; ,t;thW Mok; fz;lwpe;jdu;. mjhtJ> 

xt;nthU 12>000 rJu iky; gug;Gf;Fk; Xu; ,lk; tPjk; flypd; 

Moj;ij mwpe;jdu;. ,e;j Kiwapy; Fwpg;gpl;l ,lj;jpd; Moj;ij 

kl;Lk; mwpaKbe;jNj jtpu> flypd; mbkl;lk; Fwpj;J mwpa 

tiuglk; jahupf;f ,J cjttpy;iy.

gpd;du; fopxyp miyfisg; gad;gLj;jp flypd; Moj;ij 

mwpa Kad;wdu;. xyp miyfs; ePupy; ed;F nry;Yk;. flypd; mb 

kl;lj;ij Nehf;fp xyp miyfisr; nrYj;jpdhy; mit 

vjpnuhypj;Jj; jpUk;Gk; ePupy; xyp Ntfk; vt;tsT vd;gijf; 
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nfhz;L me;j lj;jpy; Mok; vt;tsT vd;gijf; fzf;fpl;Lf; 

fz;Lgpbj;Jtpl KbAk;. ,e;j cj;jpapd; mbg;gilapy; vf;Nfh 

rTz;bq;> irl; ];Nfd; ];Nfdu; Mfpa fUtpfs; cUthf;fg;gl;L 

flypd; epy mikg;ig tiuglkhff; fhl;Lfpd;wd. ,e;jf; fUtpfs; 

jahupj;Js;s gjpNtLfs; midj;ijAk; xd;whfr; Nru;j;Jg; 

ngupanjhU glkhf;fpg; ghu;j;jhy; fly;fs; midj;Jk; tw;wpg; 

Nghdhy; mit vt;thW fhl;rp mspf;FNkh mg;gbg;gl;l fhl;rpia 

mg;glk; mspf;Fk;. mg;glj;ijg; ghu;j;j gpd;G jhd; - ekJ rKj;jp 

ukhdJ> fz;lj;jpl;L (Continental Shelf)> fz;lr; rupT (Continental 

Slope)> Mo;fly; (Abyss) Mfpa %d;W gFjpfis nfhz;lJ vdj; 

njupate;jJ.

1960 ,y; Mo;fly; Muha;r;rpahsu; [hf;f]; gpf;fhu;l; 

kwWk; mnkupf;ff; flw;gil mjpfhup lhd; thy; Mfpa ,UtUk; 

cyf rhjid xd;iw epfo;j;jpdu;. ,UtUk; cyfpd; fly; 

fspNyNa kpf Mokhd ,lj;Jf;Fr; nrd;W jpUk;gpdu;. gRgpf; 

flypy; kupahdh bnuQ;r; vd;Dk; ngupa mfop cs;sJ. me;j 

mfopapy; NryQ;ru; kL vdg;gLk; ,lj;jpd; Mok; 10>994 kPl;lu;. 

mjhtJ Rkhu; 11 fpNyhkPl;lu;. gpf;fhu;l;> thy; ,UtUk; bupna];b 

vdg;gLk; “Mo; %o;F” fyk; xd;wpd; mbapy; nghUj;jg;gl;l Xu; 

,Uk;Gf; Nfhsj;Jf;Fs; cl;fhu;e;jgb NryQ;ru; kLTf;Fs; 

,wq;fpdu;. 5 kzp Neuk; gazpj;J flypd; jiuia mile;jhu;fs;. 

cs;spUe;jgb rpwpa [d;dy; topNa cw;Wg; ghu;j;jdu;. flypy; 

mt;tsT Moj;jpy; Rw;wpYk; Fk;kpUl;L. Nfhsj;Jld; ,ize;j 

kpd;tpsf;F ntspr;rj;jpy; rpW kPd;fs; mq;Fkpq;Fk; nry;tJ 

njupe;jJ. ,tu;fs; me;j Moj;jpy; ,Ue;j Neuk; 20 epkplq;fs; 

kl;LNk!

 flypd; mb Moj;jpy; rpytif tpNdhj kPd;fisg; 

ghu;j;jjhf ,tu;fs; nrhy;ypaNghJ ahUk; ek;gtpy;iy. Vnddpy; 

mt;tsT mOj;jj;jpy; ve;j capupdKk; capu;tho KbahJ vd;Nw 

,
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mJtiu fUjg;gl;lJ. mjd; gpwF ntFfhyk; tiu ahUk; flypd; 

Moj;Jf;Fr; nrd;W tu Kaw;rpf;ftpy;iy. jw;NghJ Mspy;yhj 

ePu;%o;fpf; fg;gy;fs; flypd; jiug;gFjpf;F mDg;gp itf;fg;gl;L 

Muha;r;rpfs; Nkw;nfhs;sg;gLfpd;wd. ,g;gbg;gl;l Muha;r;rpia 

elj;Jk; trjp cyfpy; 6 ePu;%o;fpf; fg;gy;fSf;F kl;LNk 

,Uf;fpd;wdthk;.

,q;fpyhe;ijr; Nru;e;j Nltpl; ml;ld; vd;gtu; gp.gp.rp. 

nra;jpr; rdYf;fhf flypy; 14 Mapuk; mb Mok; tiu nrd;W fly; 

capupdq;fs; gw;wp nra;jpg;glk; xd;iwj; jahupj;jpUe;jdu;. ,e;j 

Muha;r;rpf;Fk; flypd; mbg;gFjpia Gifg;glk; vLj;Jf; nfhz;L 

tUtjw;Fk; Rkhu; 7 Mz;Lfs; Mfpd.

,e;j Muha;r;rpapd; NghJ flypy; jpdKk; 10 capupdq;fs; 

Njhd;Wtij ,tu; fz;lwpe;jhu;. NkYk; flypYs;s 85 rjtPj 

capupdq;fisAk; glk;gpbj;Jf; nfhz;Lk; te;jpUe;jhu;. ,Jtiu 

ahUk; ,e;j msTf;Ff; fly; capupdq;fisg; glk;gpbj;jjpy;iy. 

,tuJ Muha;r;rpf;fhf 45 Nfhb &gha; nrythdjhk;. flYf; 

fbapypUe;j vupkiyg; gFjp xd;wpd; mUfpy; ,tu; fz;lwpe;j 

,uz;L Gjpa kPd; tiffspy; xd;W “lk;Ngh Mf;Nlhg];” ,J 

tpNehjkhd Njhw;wj;Jld; cs;sJ. fhJ Nghd;W mikg;gpy; 

JLg;Gfis itj;Jf; nfhz;L ,J ePe;JfpwJ. kw;nwhd;W 

“Mq;f;yu;” vd;w kPd;. ,J ghu;f;fNt kpfTk; gaq;fukhf ,Uf;fpwJ 

vd;Wk; ,jd; thapy; ePz;l Nfhiug; gw;fs; fhzg;gLtNjhL 

Md;nldh Nghd;w ePz;lnjhU mikg;Gk; ,jw;F ,Uf;fpwJ 

vd;Wk;  ,jd; %yk; ,J vjpupfis milahsk; fz;L nfhs;fpwJ 

vd mtuJ Fwpg;Ngl;by; vOjpapUe;jhu;. 

,g;gb vj;jid tpNehjq;fs; flYf;Fs;! ,e;j Muha;r;rp 

,d;Wk; njhlu;e;J nfhz;bUf;fpwJ. ,J ,f;fl;Liuapd; 

,ilNtis...
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“ yq;if flw;gilapduhy; rpiwg;gpbf;fg;gLk; jkpof 

kPdtu;fs;...” ,J mbf;fb Nfs;tpg;gLk; nra;jpfspy; xd;W. ,jid 

ikag;gLj;jp ,g;gpur;ridf;F Mo;fly; kPd;gpbg;G Kiw epue;juj; 

jPu;T jUk; vd;W ,e;jpa nra;jpfs; ntspahfpd. ,e;j Mo;fly; 

kPd;gpbg;G KiwahdJ ,e;jpa kPd;gpbapy; mwpKfQ; nra;Akplj;J 

Vida rKj;jpuq;fis Nghy ekJ tiyaKk; Mgj;jpw; 

fpyf;fhFk;.

Mk;> rKj;jpuq;fspd; Nkw;gug;gpD}lhf ,Jtiu ,y;yhj 

tifapy; flypd; gLf;ifapy; mjpfgl;r Ez;zpa gpsh];bf; 

Jfs;fis mwptpayhsu;fs; fz;lwpe;Js;sdu;. ,j;jhypf;F 

mUfpYs;s kj;jpa jiuf; flypd; mbg;gFjpapy; ,Ue;J 

vLf;fg;gl;l gbTfspy; ,e;j khRghL fhzg;gl;lJ. khd;nr];lu; 

gy;fiyf;fofj;jpd; jiyikapy; Nkw;nfhs;sg;gl;l gFg;gha;tpy;> 

xU rJu kPl;lu; epyg;gug;gpy; 1.9 kpy;ypad; gpsh];bf; Jfs;fs; tiu 

fz;Lgpbf;fg;gl;ld.

Mil kw;Wk; gpw JzpfspypUe;J tUk; ,iofSk;> 

fhyg;Nghf;fpy; cile;j ngupa nghUl;fspd; rpwpa Jz;LfSk; 

rpijtjhy; cUthFk; kpfr; rpwpa JZf;Ffs;> nraw;if ehu;fs;> 

gpsh];bf; kzpfs;> kUj;Jt Ez; gpsh];bf; cgfuzq;fs; Nghd;w 

ikf;Nuh gpsh];bf;fhdJ fly; ePu;> epyk; njhlq;fp fhw;wpy;$l 

tpahgpj;jpUf;fpd;wd. mjpfgl;rkhf 5 kpkP mstpy; (muprpapd; msT) 

njhlq;fp fz;Zf;Nf Gyg;glhj Ez;zpa Jfs;fshfTk; ikf;Nuh 

gpsh];bf;Ffs; ,Uf;fpd;wd. ,tw;iw cl;nfhs;Sk; kPd;fs; 

Nghd;w fly; capupfshy; czTr; rq;fpyp %yk; kdpju;fspd; 

clypYk; gpsh];bf; nrd;W Nru;fpwJ.

cyfpd; gy Mo;fly; gFjpfs;> ntg;gepiy kw;Wk; 

cg;Gj;jd;ik Kuz;ghLfshy; ,af;fg;gLk; tYthd> Mokhd 

,
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ngUq;fly; ePNuhl;lq;fisf; nfhz;Ls;sd. e;j Ez;zpa 

gpsh];bf; Jfs;fs; ngUq;fly; ePNuhl;lj;jhy; flypd; mbj;js 

gFjpapy; Fwpg;gpl;l rpy ,lq;fspy; Ftpf;fg;gl;bUf;fyhk; vd;W 

Muha;r;rpahsu;fs; ek;Gfpd;wdu;. fly; mbj;jsj;jpy; Vw;gLk; kpfg; 

ngUk; ePNuhl;lq;fs; xNu Neuj;jpy; ngUkstpyhd tz;ly;fis 

E}w;Wf;fzf;fhd fpNyhkPl;lu;fSf;F mg;ghy; nfhz;L nry;Yk;. 

mbg;gilapy; ,e;j ePNuhl;lq;fs; jhd; Mo;fly; capupdq; 

fSf;F Mf;]p[d; kw;Wk; Cl;lr;rj;Jf;fis toq;Ffpd;wd 

vd;gjhy; ,e;j Ez;zpa gpsh];bf; Jfs;fspd; nrwpT xU 

ftiyf;Fupa tplakhFk;. Vnddpy;> ,e;j ePNuhl;lq;fspy; mbj;J 

tug;gLk; gpsh];bf;fpd; rpwpa JZf;Ffisf; fly;tho; capup 

dq;fs; ,iuahf epidj;J cl;nfhz;L tpLfpd;wd. cly; 

cWg;Gfs; Nrjkhjy;> Rthrf; NfhshW> czTr; rq;fpyp ghjpg;G 

vd mit vjpu;nfhs;Sk; ,d;dy;fs; Vuhsk;. mtw;wpd; tho;f;ifr; 

Row;rpNa fLikahd ghjpg;Gf;Fs;shfptpLfpd;wd. kuzk; tiu 

,J ePs;fpwJ.

czTg; nghUl;fspd; topahf> Fbf;Fk; ePupd; topahf> 

Rthrpf;Fk; fhw;wpd; topahf vd vy;yh topfspypUe;Jk; >e;j 

ikf;Nuh gpsh];bf;Ffs; kdpju;fis Nehf;fpg; gilnaLj;Jf; 

nfhz;bUf;fpd;wd. ikf;Nuh gpsh];bf;Ffs; NkYk; rpije;J 

ehNdh gpsh];bf;Ffshf khwp> mJ NkYk; NfL tpistpf;Fk; 

mr;RWj;jyhf ek;ikj; jhf;ff; fhj;jpUf;fpd;wd. ehk; Rthrpf;Fk; 

ehNdh gpsh];bf;Ffshy; EiuaPuy; ghjpg;G Vw;gLk; mghak; 

Fwpj;J vr;rupf;fj; njhlq;fpapUf;fpwhu;fs;. Mdhy;> ,it ek; 

ciuahlYf;Fs;NsNa tutpy;iy.

nfhNuhdh itu];f;F vjpuhd Nghuhl;lj;jpy; fhl;lg;gLk; 

jPtpuKk;> Kf;fpaj;JtKk; flypy; fyf;fg;gLk; gpsh];bf; 

fopTfis jLg;gjpy; fhl;lg;gl Ntz;Lk;. njhopEl;g tsu;r;rpahy; 

,
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ehk; MuhAk; xt;nthU tplaKk; msTf;F kpQ;Rk; NghJ eQ;rhfj; 

jhd; khWfpwJ. ,jd; tpisTfis ,aw;if mt;tg;NghJ czu;j; 

Jfpd;w NghJk;> ehk; mjd; gpd;Gyj;ijf; fz;L nfhs;tjpy;iy. 

kpd;rhu cw;gj;jpf;fhf mstpw;fjpfkhd fhw;whiyfis epWtpjd; 

tpisT jhd; ,d;iwa ehl;fspy; kiotPo;r;rpapy; fhzg;gLfpd;w 

Fog;gj;jpw;F gpujhd fhuzk; vdf; $wg;gl;lhYk; tpQ;QhduPjpahf 

cWjpg;gLj;jg;gltpy;iy.

 

fz;Zf;F ];J}ykhfg; Gyg;gLk; jplf; fopTfis 

Nkyhz;ik nra;tjpNyNa ehk; jLkhwpf;nfhz;bUf;Fk; 

epiyapy;> fz;Zf;Fg; Gyg;glhj ikf;Nuh gpsh];bf;Ffsh ek; 

murpd; ftdj;Jf;F tug;NghfpwJ? (vd; Gyk;gy;fs; vy;iyaw;Wj; 

njhlUNkh...!)
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juT tpQ;Qhdk; (Data Science) : Xu; mwpKfk;

[ddp jq;fNty;
,ize;j fw;iffs;Jiw> njhopy;El;g gPlk;>  aho; gy;fiyf;fofk;

,d;iwa #oypy; mbg;gilj; Njitfspy; xd;whf 

khw;wk; ngw;wpUf;Fk; njhopy;El;gj;jpd; tsu;r;rp mgupkpjkhdJ 

vd;gJ midtUk; mwpe;j tplaNk. Artificial intelligence, big data, 

juT tpQ;Qhdk; (data science)> machine learning, deep learning, neural 

networks kw;Wk; gy njhopy;El;gg; gjq;fs; jw;fhyj;jpy; gpugykhf 

Ngrg; gLfpd;wJ. me;jtifapy; ,e;j fl;Liu thapyhf juT 

tpQ;Qhdk; vd;why; vd;dntd;W mwpe;Jnfhs;Nthk;.

mz;ikf;fhyj;jpy; gy Jiwfspy; juT tpQ;Qhdk; gad; 

gLj;jg;gLfpd;wJ> mjpYk; Fwpg;ghf tzpfj;Jiwapy; ,J Kf;fp 

aj;Jtk; ngWfpd;wJ. ePq;fs; facebook ,iz gad;gLj;Jk;NghJ 

mq;F fhl;lg;gLk; tpsk;guq;fs; cq;fSf;F gpbj;jkhd> 

Njitahd tplakhf ,Uf;Fk; my;yJ YouTube ,y; Recommended 

gFjpapy; cq;fSf;F gpbj;j> Njitahd fhnzhspfs; ,Uf;Fk;.  

,jw;F gpd;dhy; epfo;tJ juT tpQ;Qhdj;jpd; njhopw;ghlhFk;.
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juT tpQ;Qhdk; vd;gJ gyJiwfs; ,ize;J> fl;likf;fg;gl;l 

my;yJ fl;likf;fg;glhj juTfis mwptpay; Kiwfs; (scientific 

methods)> nray;Kiwfs; (processes)> topKiwfs; (algorithms)> 

kw;Wk; Kiwikfs; (systems) Mfpatw;iw gad;gLj;jp> juTfspd; 

Njhuzpia (pattern) mjhtJ> kpfr;rupahd Mokhd cs;shu;e;jf; 

fUj;ij ntspf;nfhz;L tUjy; vdyhk;. cq;fsplk; tzpfk; 

rhu;e;j juTfs; ,Uf;fpd;wd vd;W vLj;Jf;nfhz;lhy;> mjd; %yk; 

xU jPu;khdj;ij vLg;gjw;F me;j juTfis nghUj;jkhdjhfTk;> 

ed;whf xOq;fikf;fg;gl;ljhfTk; khw;Wjy; Ntz;Lk;. ,jd; gpd; 

cq;fsJ tpahghuj;jpd; Nghf;if rupahf mwpe;Jnfhs;tjw;F 

mtw;iw gFg;gha;Tf;F cl;gLj;jp> fUtpj;jl;Lfs; (dashboards) 

kw;Wk; mwpf;iffis (reports) cUthf;fpf; nfhs;sNtz;Lk;. 

mjd;gpd; tpahghuj;jpd; vjpu;fhyk; njhlu;ghf Kd;fzpg;Gg; 

gFg;gha;it (predictive analytics) Nkw;nfhs;s Ntz;Lk;. ,e;j 

Kd;fzpg;G gFg;gha;itf; nfhz;L vjpu;fhy #o;epiyfisAk;> 

Efu;Nthupd; elj;ijiaAk; Mf;f G+u;tkhd Kiwapy; kjpg;gPL 

nra;aNtz;Lk;. ,e;j KOikahd nraw;ghl;il juT tpQ;Qhdk; 

vdf;$wyhk;.

juT tpQ;Qhdj;jpy; juT
juT tpQ;Qhdk; KOikahf juit mbg;gilahf 

nfhz;lJ midj;Jg; gFg;gha;TfSk; ,jidNa mbg;gil 

nghUshff; nfhz;Nl Nkw;nfhs;sg;gLfpd;wJ. juTfspd; 

cUthf;fk; Jupjfjpapy; epfo;e;Jnfhz;bf;fpd;wJ. ehnshd;wpw;F 

2.5 EB (2.5 quintillion) juTfs; cUthfpd;wjhf ,uz;L tUlq; 

fSf;F Kd;djhd IBM ,d;mwpf;if $WfpwJ. ,J 2025 ,y; 423 EB 

Mf ,Uf;Fnkd vjpu;T$wg;gl;Ls;sJ.
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juT tpQ;Qhdj;jpy; juit> ghuk;gupaj;juT (Traditional data) kw;Wk; 

ngUe;juT (Big data) vd ,uz;L tifg;gLj;jyhk;. Traditional data 

vd;gJ> fl;likf;fg;gl;l kw;Wk; juTj; jsj;jpy; Nrkpf;fg;gl;l 

juTfisf; Fwpf;Fk;. gFg;gha;thsu; ,tw;iw xU fzpdp %yk; 

epu;tfpf;f KbAk;. ,it ngUk;ghYk; vOj;Jf;fshfTk; 

,yf;fq;fshfTk; fhzg;gLk;. Big data vd;gJ mstpy; kpfg; 

ngupaJk;> gytifg;gl;lJkhd juTfisf; Fwpf;Fk;. ,it 

fl;likf;fg;gl;l my;yJ fl;likf;fg;glhj juTfshTk; ,Uf;Fk;.

juTfis> Vw;fdNt epfo;e;jij tpsf;Ftjw;F my;yJ vjpu;fhy 

elj;ijia fzpf;f vd ,uz;L tifahfg; gad;gLj;jyhk;.

tzpf Ez;zwpT (Business Intelligence) kw;Wk; juT 

tpQ;Qhdk;
juT tpQ;Qhdk; Kd; fzpg;G gFg;gha;tpw;F Eioa Kd;G> fle;j 

fhyj;jpy; epfo;e;jtw;wpd; elj;ijiag; ghu;f;fNtz;baJ fl;lha 

khdJ> mjd; gpd; rupahd cs;su;j;jf;fUj;ij ngWtjw;Fk;> Kd; 

fzpg;Gf;fhd ghijia mwptjw;Fk; gFg;gha;it Nkw;nfhs;s 

Ntz;Lk;. tzpf Ez;zwpT ,jpy; Jy;ypakhff; ftdk; 

nrYj;Jfpd;wJ. vj;jid myFfs; tpw;fg;gl;ld? ve;jg;gFjpapy; 
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mjpfnghUl;fs; tpw;fg;gl;ld? ve;j tifnghUl;fs; vq;F mjpfk; 

tpw;fg;gLfpd;wd? fle;j Mz;bd; nraw;jpwDld; ,J vt;thW 

khw;wk; ngWfpd;wJ? Nghd;w Nfs;tpfSf;F tzpf Ez;zwpthdJ 

juT rhu;e;j gjpy;fis toq;FfpwJ.

tzpf Ez;zwptpy;> jw;Nghija tzpf Nehf;fq;fSld; njhlu; 

Gila fz;Lgpbg;Gfis Kd;itf;f gFg;gha;thsu;fs;> tiu 

glq;fs;> xg;gplf;$ba gpw fhl;rpg;gLj;jy;fs;> dashboards kw;Wk; 

reports fis cUthf;Ffpd;wdu;. vdNt tzpf Ez;zwpthdJ 

juT tpQ;Qhdj;jpd; xU gFjpahfpd;wJ

,aej; puf ;fww; y ;(Machine Learning) kwW; k ;juT tpQQ; hdk;
Traditional vjpu;T$wy; KiwahdJ linear regression analysis, logistic 

regression analysis, clustering, factor analysis, kw;Wk; time series Mfpa 

goikg; Gs;sp tpguKiwfis cs;slf;fpaJ. ,tw;wpd; %yk; 

ntspg;gLj;jg;gLk; xt;nthU ntspaPLfSk; ,ae;jpu fw;wYf;F 

cl;nrYj;jg;gLk;.

,ae;jpuf; fw;wy; vd;gJ juT tpQ;Qhdj;jpw;fhd xU rupahd kw;Wk; 

etPd mZFKiwahFk;. 

topKiwfis ikakhf nfhz;bUj;jy; mjd; rpwg;gk;rkhFk;. 

juTf;F nghUj;jkhd khjpupfisf; fz;lwptjw;F ,e;j top 

Kiwfs; cgNahfpf;fg;gLfpd;wJ. Machine learning cj;jpfs; 

Kd;fzpg;G gFg;gha;tpy; Kf;fpaj;Jtk; ngWfpwJ. ,jid 

gpujhdkhf Supervised learning> unsupervised learning kw;Wk; 

Reinforcement learning vd %d;W tifg;gLj;jyhk;
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juT tpQ;Qhdj;jpd; gzpahsu;fs;
juT tbtikg;ghsu;fs; (Data Architects) kw;Wk; juT 

nghwpahsu;fs; (Data Engineers) juT tpQ;Qhdj;jpy; Kf;fpa gq;if 

tfpf;fpd;wdu;. tbtikg;ghsu;fs; juTj;jsj;ij Gjpjhf cUthf; 

Ffpd;whu;fs;. juTfis kPl;nlLg;gjw;Fk;> nrayhf;Ftjw;Fk; 

kw;Wk; Efug;gLtjw;Fk; Vw;wthW juTj;jsj;ij tbtikf; 

fpwhu;fs;. ,jdhy; fpilf;fg; ngw;w juTfis nfhz;L juTg; 

nghwpahsu; Kd;nraw;jpl;lj;ij (pre-processes) Nkw;nfhs;thu;. 

juTfs;> juTj;jsj;Jld; nfhz;l Nghf;ifj; juTj;js epu;thfp 

fl;Lg;gLj;Jthu;. ngUe;jutpy; (big data) ,e;jr; nray;Kiw 

ngUk;ghYk; KOikahf jd;dpaf;f KiwapNy epfo;j;jg;gLfpwJ. 

vdNt juTj;js epu;thfp ngUk;ghYk; ghuk;gupa juTfSld; 

njhlu;ig Nkw;nfhs;thu;. 

juT tpQ;Qhdpahdtu; juTfisg; Gupe;J> gFg;gha;T 

nra;J> eil Kiwapy; nraw;gLj;jf;$ba Ez;zwpTfis ntspg; 

gLj;Jthu;. juT tpQ;Qhdpfs;> tzpfj;jpy; jhf;fj;ij Vw;gLj;J 

tjpy; xU tYthd Mu;tj;ijAk; Ntl;ifiaAk; nfhz;ltu;fs;. 

Gjpa njhopy; El;gq;fs; kw;Wk; jpwd;fisf; fw;Wf;nfhs;s 

tpUg;gKilatu;fshTk;> Mf;fG+u;tkhd Kiwapy; rpff; iyj ;

jPug; g; jwf; hd rhkuj; j; pak ;cilatuf; shfTk ;,Ugg; huf; s.;
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juT tpQ;Qhdj;jpy; epuyhf;f nkhop
juT tpQ;Qhdj;jpy; Fwpg;gpl;l nraw;ghLfis ,af;ff; 

$ba epuy;fis cUthf;f epuyhf;f nkhop gad;gLfpd;wJ. 
epuyhf;f nkhopfspd; kpfg;ngupa ed;ik vd;dntd;why;> xNu 
nraiy gyKiw nraw;gLj;j Vw;fdNt cUthf;fg;gl;l 
nra;epuiy gad;gLj;j KbAk;

ghuk;gupaj;juT> BI kw;Wk; juT tpQ;Qhdj;Jld; gzpGupAk; 
NghJ gad;gLj;jg;gLk; ngUk;ghyhd fUtpfs; (tools) SQL cld; 
,ize;j R, Python kw;Wk; MATLAB cs;slf;fpaJ. midj;J juT 
tpQ;Qhdj;jpd; Jiz gpupTfspy; R kw;Wk; Python kpfTk; gpugy;a 
khdit. juTj;js Nkyhz;ik mikg;gpy; (Relational Database 

Management Systems) gzpGuptjw;F SQL rpwe;jJ Vndd;why; SQL 
MdJ juTj;js Nkyhz;ik mikg;gpw;fhNt cUthf;fg;gl; 
likahyhFk;.

juT tpQ;Qhdj;jpy; MATLAB kpfTk; ,d;wpaikahj 
fUtpahFk;. fzpjr; nraw;ghLfs; my;yJ matrix ifahSjy; 
fSld; gzpGupa ,J xU jdpj;Jtk; tha;e;j fUtpahFk;.

juT tpQ;Qhdj;jpy; ngUe;juthdJ> R kw;Wk; Python 
cjtpAld; ifahsg;gLfpwJ. Java my;yJ Scala Nghd;w gpw 
nkhopfisAk; gad;gLj;jKbAk;. gy %yq;fspypUe;J juit 
,izf;Fk; NghJ ,it ,uz;Lk; kpfTk; gaDs;sjhf ,Uf;Fk;.

juT tpQ;Qhdj;jpy; nkd;nghUs;
Excel kw;Wk; spss Nghd;wit traditional juTfspy ;kpfTk; 

gpugykhdit. spss> ghuk;gupa juTfSld; gzpahw;Wtjw;Fk;> 
Gs;sptptu gFg;gha;tpy; gad;gLj;Jtjw;Fk; kpfTk; gpugykhd 
fUtpahFk;. Apache Hadoop> Apache Hbase> kw;Wk; Mongo DB 
Mfpait ngUe;juTfSld; gzpGupAk; nkd; nghUshFk;. Power 

BI> SaS> Qlik> kw;Wk; Fwpg;ghf Tableau Mfpait tzpf Ez;zwpT 
fhl;rpg;gLj;jYf;fhf tbtikf;fg;gl;l nkd;nghUspd; rpwe;j 
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vLj;Jf;fhl;Lfs;. Kd;fzpg;Gg; gFg;gha;Tfisg; nghWj;jtiu> 
EViews  kw;Wk; Stata Mfpatw;iw cjhuzq;fshf Fwpg;gplyhk;.

juT tpQ;Qhdj;jpd; gad;ghLfs;
juT tpQ;Qhdj;jpy; Ntiyf;fhd mjpfsT tha;g;Gfs; 

cs;sd. juT tpQ;QhdkhdJ FWfpa fhyj;jpy; Jupjkhf tsu;e;J 
tUfpwJ. Mdhy; ,jw;fhd rupahd tpsf;fq;fNsh fl;likf;fg; 
gl;l ghlnewpNah ,d;dKk; njspthf;fg;gltpy;iy. tUq; 
fhyq;fspy; juT tpQ;Qhdj;jpd; ngUk; gFjpiaf; fUtpfNs 
nra;Ak; vd;whYk; mjd; Njit mjpfupj;Jf; nfhz;Nl nry;Yk;. 
vJthf ,Ue;jhYk; juT tpQ;QhdkhdJ vy;yhj; JiwfspYk; 
gad;gLj; jg;gLk; mtrpakhd xd;whFk;. vjpu;fhyj;jpy; juT 
tpQ;Qhdj;jpd; NjitAk; tsu;r;rpAk; mjpfupj;Jf;nfhz;Nl 
nry;Yk; vd;gjpy; Iakpy;iy.
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<u;g;G miyfs;

Rju;rpdp cNge;jpud;
ngsjpftpay; Jiw> tpQ;Qhd gPlk;> aho; gy;fiyf;fofk;

mz;ikf;fhy mz;lntsp Muha;r;rpfspd; Kf;fpa 

fz;Lgpbg;Gf;fshf fUj;Jis (Black hole)> <u;g;G miyfs; 

(gravitational waves)> vd;gtw;iwf; Fwpg;gplyhk;. GtpaPu;g;G miyfs; 

vt;thW cUthfpd;wJ vd;gjid Id;];Bd; (Einstein) E}W 

tUlq;fSf;F Kd;Ng gpNuupj;Jf; fzpj;jpUe;j NghJk;> 2015 Mk; 

Mz;Ljhd; Kjd; Kjypy; tpQ;Qhdpfshy; gupNrhjid thapyhf 

cWjpg;gLj;jg;gl;lJ. mz;lntspapYs;s ,U fUj;Jisfs; 

my;yJ> Nfhs;fs; my;yJ el;rj;jpuq;fs; xd;wpizAk; NghJ 

ngUksthd rf;jpia ntspNaw;Wk;. xU Fsj;jpDs; fy;nywpAk; 

NghJ vt;thW Fw;wiyfs; cUthfpd;wdNth mJ Nghd;w 

Fw;wiyfis ,r; rf;jpahdJ mz;lntspapy; cUthf;Fk;. 

xspapd; Ntfj;Jld; gazpf;Fk; ,f; Fw;wiyfs;; <u;g;G miyfs; 

vdg;gLk;. <u;g;G miy tbtk; cU 1 ,y; fhl;lg;gl;Ls;sJ. 

,tw;iwf; fz;zhy; ghu;f;fKbahJ. ,it gazg;ghijapy; 

cs;s midj;jpYk; mKf;f tpupTkhw;wj;ij (squeeze and stretch) 

Vw;gLj;jty;yJ. ,t;tiyfs; ePz;lJ}uk; (gpy;ypad; xspahz; 

bw;Fk;  mjpfkhd J}uk;) gazpj;J Gtpia milAk; NghJ mjd; 

rf;jpahdJ> gy gpy;ypad; klq;F Fiwtile;jpUf;Fk;. Kjd; 

Kjyhf <u;g;G miyfs; czUk; NghJ Gtpapy; kpfr;rpwpasT 

(Mapuj;jpy; xU klq;F mZf;fUtpd; msT) jhf;fj;ijNa 

cUthf;fpaJ. ,r;rpwpa khw;wj;ij mstpLtjw;nfd;W tbtikf; 

fg;gl;l rhjdNk LIGO (Laser Interferometer Gravitational Waves 

Observatory) vdg;gLk; Nyru; jiyaPl;L <u;g;giy Ma;T 

khzpahFk;.
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xspf;fw;iwfspd; jiyaPl;Lj;jj;Jtj;jpd; mbg;gilapy; 

LIGO tbtikf;fg;gl;Ls;sJ. LIGO ,d; tbtikg;G cU 2. ,y; 

fhl;lg;gLs;sJ. ,jd; Gaq;fs; xt;nthd;Wk; 4 km ePskhdit. 

,JNt cyfpd; kpfg;ngupa jiyaPl;Lkhzp MFk;. ,jd; ePsk; 

my;yJ Nyru; xspapd; tYitf;  $l;Lk;NghJ ,jd; czu;jpwd; 

mjpfupf;Fk;. ,q;F NyrupypUe;J ntspg;gLk; xspahdJ xspf; 

fw;iwg; gpupg;ghd; (beam splitter) %yk; nrq;Fj;jhf ,U gpupTfshf 

gpupf;fg;gl;L 4 km J}u ,ilntspapy; cs;s ,U fz;zhbfSf; 

fpilapy; 300 jlitfs; gl;Lnjwpg;gile;j gpd;dNu kw;iwa 

Gaj;jpypUe;J tUk; xspf;fw;iwAld; NrUk;. ,t;thW 300 jlitfs; 

gl;Lj;njwpg;giltjhy;> Nyru; xspf;fw;iwgazpf;Fk; J}uk; 4 km 

,ypUe;J  1200 km Mf mjpfupg;gjdhy;> LIGO ,d; czu;jpwd; 

mjpfupf;fpd;wJ.

cU 1: ,ul;ilf; fUj;Jisfshy; cUthFk; <u;g;G miytbtk; [1]
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Nyru; xspapd; tYit mjpfupg;gjw;fhf tYkPs; Row;rp 
jsthbfs; (Power Recycling Mirrors) gad;gLj;jg;gLfpd;wd. 
NyrupypUe;J ntspg;gLk; xspahdJ tY kPs;Row;rp jsthbapd; 
CLUTk; gFjpA+lhfr; nrd;W xspf;fw;iwg; gpupg;ghid mile;J 
jiyaPl;L khzpapd; Gaq;fis milfpd;wJ. xspf;fw;iwg; 
gpupg;ghd; MdJ xUtopjsthbahFk; (one way mirror). ,q;F 
miuthrp xspf;fw;iw CLUTk;> kw;iwagFjp njwpg;gilAk;. 
LIGO ,d; tbtikg;G> jsthbfspd; G+r;R vd;gd Gaq;fspy; 
njwpg;gilAk; xspf;fw;iwahdJ kPz;Lk; kPs;Row;rp jsthbapd; 
xspj;njwpg;gilaf;$ba gFjpia te;jilAkhW mikf;fg; 
gl;Ls;sJ. Nyrupdhy; njhlu;r;rpahf ntspg;gLk; xspAk;> kPs; 
Row;rpjsthbapy; kPs;Row;rpahy; njwpg;gilAk; xspapdhYk;> 
Nyru; xspapd; tYthdJ mjpfupf;fg;gLfpd;wJ.

cU 2: Nyru; jiyaPl;Lkhzp (LIGO) [2]
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,
fw;iwg; gpupg;ghidte;jilAk; NghJ mopj;jy; jiyaPL 
eilngWk;. ,jdhy;;> czu;fUtpapy; vt;tpjkhw;wKk; Vw;glhJ. 
LIGO czu;fUtpahdJ xspf;fw;iwapy; Vw;gLk; kpfr;rpwpa 10-19m 
m khw;wj;ijAk; msf;ff;$bastpy; tbtikf;fg;gl;Ls;sJ. <u;g;G 
miy Gtpiaj;jhf;Fk;NghJ Nyru; xspf;fw;iwapd; ghijapy; rpwpa 
khw;wj;ij Vw;gLj;Jk;. ,k; khw;wkhdJ czu;fUtp %yk; 
mstplg;gLk;. mj;Jld; Nyru; xspahdJmjpAau; ntw;wplj; 
jpD}lhfNt gazpf;fpd;wJ. ntw;wplf; FshapDs;Ns tspkz;ly 
mKf;fj;jpd; 10-12 klq;F mKf;fNk fhzg;gLfpd;wJ. LIGO ,d; 
jsthbfs;; rpypf;fhfz;zhb (fused silica glass) My; Mf;fg;gl;lJ. 
,it %d;W kpy;ypadpy; xU Nghl;Nlhid kl;LNk cwpQ;Rk; 
jd;ik nfhz;lJ. ngUk;ghyhdfjpu;fs; gl;Lnjwpg;giltjdhy; 
jsthbfs;; R+lhtJjLf;fg;LtJld; Nyrupd; tYTk; mjpfupf;fg; 
gLfpd;wJ. jsthbfs;; Nyru; xsptpuptilahky; Neu;Nfhl;by; 
gazpf;fcjTfpd;wd.

<u;g;G miyiafz;lwptjw;fhf xNu khjpupahd LIGO 
MdJ ,uz;L ,lq;fspy; (Hanford Washington> Livingston Lousiana) 
epWtg;gl;lJ. ,uz;L LIGO ,w;Fk; ,ilapyhd J}uk;  3002 km 
MFk;. ,uz;Lk; mUfpy; ,Ue;jhy;> GtpaPu;g;G jtpu;e;j kw;iwa 
mjpu;Tfs; ,uz;Lf;Fk; nghJthf ,Uf;Fk;. njhiytpy; ,Ue;jhy; 
kw;iwa miyfisAk; GtpaPu;g;G miyfisAk; gpupj;jwpaf; 
$bajhf ,Uf;Fk;. mj;Jld; GtpaPu;g;G miyfs; jhf;Fk ;NghJ 
,uz;Lk; xNuNeuj;jpy; xNukhjpupahd mjpu;Tfis czUk;. 
,ul;ilf; fUj;Jisfs; xd;iw xd;W Rw;wptUk;NghJ Vw;gLk; 
miy tbtKk; mit mUfpy; tUk; NghJ Vw;gLk; miy tbt 
khw;wKk; xd;wpidtjdhy; cUthff;$ba <u;g;G miy tbtKk; 
cU 3 ,y; fhl;lg;gl;Ls;sJ.

U xspf;fw;iwfSk; xNuasT J}uk; gazpj;J xspf; 
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cU 3 ,y; fhl;lg;gl;lijg; Nghd;w miytbtk; Kjd; Kjypy; 2015 
Mk; Mz;L Gul;lhjp khjk; 14k; jpfjp Livingston ,y; cs;s LIGO 

czupapy;  czug;gl;lJ. mjd; mjpu;ntz; 35 Hz ,ypUe;J 
rLjpahf 250 Hz ,w;F cau;e;J Fog;gkhd mjpu;ntz;zpw;Ff; 
Fiwe;J kiwe;jJ. ,t; tiytbt khw;wk; 0.2 nrf;fdpw;F ePbj;jJ. 
,Njkhjpupahd rkpQ;iQia 7 kpy;yp nrf;fdpw;Fg;gpwF Hanford 
,y; cs;s LIGO czupapYk; czug;gl;lJ rkpQ;iQfspd; 
xypahdJ rLjpahf mjpfupj;J gpd;G Fiwtilfpd;wJ. ,e;j Neu 
tpj;jpahrkhdJ miy vt;thW Xuplj;jpypUe;J ,d;Ndhu; 
,lj;jpw;F nry;fpd;wnjd;gij czu;j;Jfpd;wJ. Kjd; Kjypy; 
czug;gl;l rkpQ;iQ miytbtk; cU 4 ,y; fhl;lg;gl;Ls;sJ.

cU 3: fUj;Jisfspdhy; cUthff;$ba <u;g;G miy tbtk; [2]
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Id;];Bdpd; rhu;GNtff;nfhs;if mbg;ilapy; ,r; 
rkpQ;iQahdJ <u;g;G miytbtk; vd;gJ cWjpg;gLj;jg;gl;l 
Jld; ,t; <u;g;G miy vt;thW cUthdJ vd;gJk; fzpj;jwpag; 
gl;L ,t;thuha;r;rp KbthdJ 2016Mk; Mz;L khrp khjk; 11 Mk; 
jpfjp cyfpw;F mwptpf;fg;gl;lJ. tpQ;Qhdpfspd; fzpg;gpd; 
mbg;gilapy; Kjd; Kjypy; fz;lwpag;gl;l <u;g;G miyahdJ 
GtpapypUe;J mz;zsthf 1.3 gpy;ypad; xspahz;bw;F mg;ghy; 
#upadpd; 36 klq;F> kw;Wk; 29 klq;F jpzpitf; nfhz;l ,uz;L 
fUj;Jisfs; ,iztjd; %yk; cUthd #upadpd; 62 klq;F 
jpzpitf; nfhz;l <u;g;Gg; gs;sj;jpdhy; (gravitational sink) 
cUthdJ vd cWjpg;gLj;jg;gl;lJ. ,t; mtjhdpg;ghdJ 
mz;lntspapy; ,ul;ilf; fUj;Jisfs; fhzg;gLtijAk; <u;g;G 
miyfs; cUthFtijAk; cWjpg;gLj;Jfpd;wJ. <u;g;G miy 
Ma;T KbTfisg; gw;wpa re;Njfq;fis ,d;dKk; rpy tpQ; 
Qhdpfs; vOg;gpAs;sdu;. ,Ue;j NghjpYk; 100 Mz;LfSf;F 
Kd;du; Id;];Bd; (Einstein) jdJ fw;gidr; nra;Kiw %ykhf 
fz;lwpe;j <u;g;G miyfs; gupNrhjid thapyhf fz;L gpbf;fg; 
gl;likahdJ kpfg;ngUk; tpQ;Qhdr; rhjidahfNt ghu;f;fg; 
gLfpd;wJ. njhlu;r;rpahd Ma;Tfspd; %yk; ,it gpugQ;rj;ijg; 
gw;wpa gy re;Njfq;fis jPu;j;J itf;Fk; vd ek;GNthk;.

cU 4: Kjd; Kjypy; gupNrhjid thapyhf czug;gl;l <u;g;G 
miy tbtk; [2]
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kUj;Jtr; Nritapy; nghUl;fspd; 
,izak; : Xh; fz;Nzhl;lk;

,d;iwa etPdcyfpy; kUj;Jtr; 

NritahdJ gy kfj;jhd 

rhjidfisg; Ghpe;J tUfpd;wJ. 

etPd njhopy;El;gkhdJ Nehah 

sh;fs; guhkhpg;G kw;Wk; kUj;Jt 

MNyhridfs; Nghd;wtw;wpid 

kpfTk; Jy;ypakhf epfo;j;jp 

tUfpd;wJ. ,e;jf; fl ;Liu 

thapyhf kUj;Jtj;Jiwapy; 

nghUl;fspd; ,izaj;jpd ; 

gqf; spgg; pid njhpeJ;  nfhsN; thk.;

mz;ikf;fhy kUj;Jtj;Jiwapy; nghUl;fspd; ,iz 

aj;jpd; gq;fspg;ghdJ ,d;wpaikahjjhf khwptUfpd;wJ. 

kUj;Jt njhopy;El;g rhjdq;fs; czhpfs; %yk; ngwg;gLk; 

jfty;fisf; nfhz;L Nehahsh;fspw;F rpfpr;iraspj;J 

tUfpd;wJ. Fwpg;ghf cly; epiyf; fz;fhzpg;gpidf; Fwpg; 

gplyhk;. nghUl;fspd; ,izakhdJ czhpfspidf; nfhz;Nl 

nghJthf tbtikf;fg;gLfpd;wJ. ,e; czhpfspd; thapyhf 

jdpegh; xUthpd; cly; epiyapy; Vw;gLk; khw;wj;jpid 

fz;fhzpj;J NjitNaw;gLk; Ntisapy; mthpw;F mwpTiu toq;fp 

NehapypUe;J ghJfhf;Fk; kUj;Jt ez;gdhf nraw;gLfpd;wJ. 

Ma;twpf;ifapd; gbnghUl;fspd; ,izakhdJ 2020y; $117 ,id 

milAnkd vjph;ghh;f;fg;gLfpd;wJ.
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 rke;jh jhuzp n[af;Fkhh;
 fzpdp tpQ;Qhdj;Jiw> tpQ;Qhd gPlk;> aho; gy;fiyf;fofk;



,dptUk; fhyq;fspd; kUj;Jt tpy;iyfs; jahhpg;gpYk; 

nghUl;fspd; ,izaj;jpd; gad;ghlhdJ ,d;wpaikahj 

njhd;whff; fhzg;gLk;. njhiy epiy Nehahsh; fz;fhzpg;G 

my;yJ RTM vd;gJ nghUl;fspd; ,izaj;jpy; Fwpg;gplj;jf;f 

kUj;Jt Nritg; gad;ghlhFk;. ,d;iwa fhyfl;lj;jpy; 

ngUk;ghyhd ,ja kw;Wk; ePhpopT Nehahsh;fs; vjph;fnfhs;Sk; 

Xh; Fwpg;gplj;jf;f rpukk; kUj;Jtiu jtwhJ re;jpj;J kUj;Jt 

Nritapidg; ngWtJ. ,t;thwhdth;fs; jq;fSld; RTM 

fUtpapidnfhz;Lnry;Yk; NghJ mf;fUtpNehahshpd; cly; 

epiy njhlh;ghd jftypid kUj;Jthpw;F mwpTWj;Jfpd;wJ. 

mLj;j kfj;jhd 

nghUl;fspd; ,iza rhj 

dq;fs; Wearables ,it 

Mguzq;fs; Nghy vkJ 

clypy; mzpaf; $bait. 

cjhuzkhf clw;gapw;rpg; 

gl;ilfs; ,uj;j mOj;jk; 

kw;Wk; ,jaj;Jbg;G fz; 

fhzpg;G Rw;Wg;gl;ilfs; 

Nghd;wtw;wpidf; Fwpg;gplyhk;. ,r; rhjdq;fis xUegh; 

mzpe;Js;s NghJ mit me; eghpd; md;whl nraw;ghLfis 

kl;Lk; fz;fhzpg;gNjhL epd;Wtplhky; clypd; fNyhhp mstpy; 

Vw;gLk; khw;wk; kw;Wk; rh;f;fiumstpy; Vw;gLk; khw;wk; Nghd;w 

tw;wpidAk; mwpTWj;Jfpd;wJ. Fwpg;ghf KJikg; gUtj;jpy; 

cs;sth;fspw;F ehshe;jk; jq;fspd; cly;epiyapid fz; 

fhzpj;jy; kw;Wk; mwpTWj;jy; Nghd;wtw;wpy; Wearables ,d; 

gq;fspg;G ,d;wpaikahj xd;whFk;. NkYk; mth;fspd; clypy; 

ghjfkhd khw;wk; Vw;gLk;  NghJ mj; jftypid mth;fspd; 

FLkg; jj; thf; spwN; fh myy; J chpa kUjJ; thpwN; fh mwpTWjJ; fpdw; d.
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nghUl;fspd; ,izaj;jpd; Xh; Fwpg;gplj;jf;f rpwg;ghf 

kUj;Jt guhkhpg;gpw;fhd nrytpidf; Fiwg;gijf; Fwpg;gplyhk;. 

vt;thW ,J rhj;jpankd;w Nfs;tp cq;fs; kdjpy; voyhk;. 

nghUl;fspd; ,izaj;jpd; cjtpapdhy; Xh; egh; jd; cly; 

epiyapy; Vw;gLk; khw;wj;jpid fz;fhzpf;fyhk; vd njhpe;J 

nfhz;Nlhk;. ,jdhy; Nehahsp xUth; jd; cly; epiyapidg; 

ghpNrhjpf;f mbf;fb kUj;Jtiu ehbr;nry;y Ntz;ba Njit 

apy;iy NjitNaw;gLk; NghJ khj;jpuk; kUj;Jthpd; MNyhrid 

apidNah rpfpr;irapidNah ngw;Wf; nfhs;syhk;. Telemedicine 

%yk; tPl;by; ,Ue;jthNwkUj;Jthpd; MNyhridapidAk; 

ngw;Wf; nfhs;syhk;. ,jd; %yk; khjhe;jk; kUj;Jtj;jpw;fhd 

nrytPdq;fisf; fl;Lg;gLj;jKbAk;. 

kUj;Jth;fspw;F nghUl;fspd; ,izak; rpwe;j kUj;Jt 

Nritapidahw;w cjTfpd;wJ. nghJthf nghUl;fspd; ,iza 

khdJ Cloud Computers cld; ,izf;fg;gl;Ls;sJ. ,jdhy; 

kUj;Jth; xUth; jdJ Nehahsp njhlh;ghd juTfis clDf; 

Fld; ngw;Wf; nfhs;sKbAk;. ,J kUj;Jtiu Nehahspapd; Njit 

awpe;J clNd nraw;gl itj;J rpwe;j kUj;Jt Nritapid 

Nehahspf;F toq;Ffpd;wJ. 

kUe;Jfisj; jahhpj;jy; kw;Wk; guhkhpj;jy; vd;gJ 

kUj;Jtj; Jiwapy; ghhpa epjpr; nrytpy; eilngWk; nraw; 

ghlhFk;. nghUl;fspd; ,izakhdJ ,jid Fiwe;j nrytpy; 

,yFthd Kiwapy; kUj;Jtj; Jiwapy; midj;J ghJfhg;G 

juq;fisAk; gpd;gw;wf; $ba tifapy; nraw;gLj;j cjTfpd;wJ. 

,jw;F vLj;Jf; fhl;lhf ];khl; Fsph;rhjdg; ngl;bapidf; 

Fwpg;gplyhk;. ,J jLg;G+rp nfl;Lg;NghfhJ jLf;fTk; 24 kzpNeuk; 

mtw;iwf; fz;fhzpf;fTk; gad;gLfpd;wJ. 
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mLj;jjhf kUj;Jt cgfuzq;fisg; guhkhpj;jy; kw;Wk; 

ghJfhj;jypy; nghUl;fspd; ,izaj;jpd; gq;fspg;gpid MNyhrpg; 

Nghk;. nghJthf kUj;Jt cgfuzq;fs; tpiy cah;e;jit vd;gJ 

ehk; vy;NyhUk; mwpe;jtplaNk. mtw;iw ghJfhj;jy; kw;Wk; 

guhkhpj;jy; vd;gJ kdpjtYtpw;F rthyhd nrayhFk;. Mdhy; 

nghUl;fspd; ,izak; ,r; nraw;ghl;bid ,yFthfr; 

nra;fpd;wJ. ,it jd; czhpfisf; nfhz;L 

,yFthf kUj;Jt rhjdj;jpy; Vw;gLk; gOJfis mwpe;J 

nfhs;tNjhL mijj; jpUj;jTk; MNyhrid toq;Ffpd;wJ. 

NkYk; rpwpa mstpyhd czhpfisf; nfhz;l nghUl;fspd; 

,izaj;ij kUj;Jt cgfuzq;fspy; nghUj;jp mtw;iw 

Bluetooth my;yJ RFID cld; ,izj;J fz;fhzpg;gjd; %yk; 

nghUl; jpUl;bypUe;Jk; jtph;j;Jf;nfhs;syhk;. 

,t;thWnghUl;fspd; ,izak; gy ed;ikfis kUj;Jt 

Nritapy; toq;fpa NghjpYk; ghjfkhd rpy gf;fq;fSk; ,tw;wpw;F 

cs;sd. KjyhtJ kpfTk; Kf;fpakhd ghjfj;jd;ik jdpegh; 

jfty; ghJfhg;G. nghUl;fspd; ,izak;| jhd; cs;thq;Fk; 
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jfty;fis Cloud Computers y; Nrfhpj;J itf;fpd;wd. ,J kUj;J 

tuhy; kl;Lky;yhJ njhpahj gy epWtdq;fs;> tpsk;gujhuh;fs; 

kw;Wk; jfty; jufh;fs; Nghd;wth;fspdhy; ifahsf;$ba tifapy; 

cs;sJ. ,J xU jdpegh; rhh;e;j kUj;Jt jfty;fis kw;wth;fs; 

njhpe;J nfhs;sf; fhuzkhfpd;wJ. ,uz;lhtJ kpfTk; Fwpg;gplj; 

jf;f tplak; Xh; Nehahspapd; Nrfhpf;fg;gl;l jftypy; rpwpakhw;wk; 

jtWjyhf Vw;gbDk; mJ ghupa capupog;gpidNa Vw;gLj;jf; $ba 

mr;RWj;jy; cs;sJ. vy;yh nghUl;fspd; ,izaKk; cs;thq;Fk; 

jutpid chpa Kiwapy; Fwpahf;fk; nra;tjpy;iy jdpegh; 

juTfisf; Fwpitf;Fk; jfty; jpUlh;fspw;F ,J Xh; mhpa 

tha;g;ghf mike;J tpLfpd;wJ. mth;fs; jdpeghpd; kUj;Jtj; 

jfty;fisj; jq;fs; nrhe;j ,yhgj;jpw;fhfg; gad;gLj;Jk; 

tha;g;Gk; mjpfkhfNt fhzg;gLfpd;wJ.

 

,Wjpahf njhlh;ghly; re;ijapy; 

cgNahfj;jpy; cs;s kUj;JtNrit 

rhh;e;j nghUl;fspd; ,izak; gw;wpa 

jfty;fis mwpNthk;. Apple Watch 

MdJ kdmOj;jj;jpw;F vjpuhf 

Nghuhl cjTfpd;wJ. ,r; rhjdk; 

Cambridge Cognition and the pharma 

ceutical epWtdj;jpdhy; jahhpf;fg; 

gl;lJ. ,jidg; gad;gLj;jp kUj;J 

th;fspdhy; Xh; kdmOj;j Nehah 

spapd; cstpay; epiyFwpj;J nra 

yw;w kw;Wk; nraypy; cah; mjph;ntz; 

juit Nrfhpf;f KbAk;. ,jd; %yk; md;whlk; me; Nehahspapidf; 

fz;fhzpj;J rpwe;j MNyhridfis toq;fp mth;fs; kd 

mOj;jj;jpypUe;J tpLgl rpfpr;iraspf;f KbAk;. 
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jw;fhyj;jpy; kdmOj;jk; vd;gJ 

Xh; rhjhuz tplakhfp tpl;ljhy; 

re;ijapy; ,r; rhjdj;jpd; Nfs;tp 

mjpfhpj;Nj fhzg;gLfpd;wJ. mLj;j 

Fwpg;gplj;jf;f Gjpa rhjdk; Intel Health 

Application Platform (IHAP) ,J Xh; 

Nehahsh; fz;fhzpg;Gf; fUtp. ,ijg; 

gad;gLj;j jfty; njhlh;G rhjdq;fSk; 

Njitapy;iy Vndd;why; ,J td;ngh 

Uspidj; jd;dfj;Nj nfhz;L fhzg; 

gLfpd;wJ. nkd;nghUs;fis Intel jsj; 

jpypUe;J gad;gLj;Jfpd;wJ. ,jd; %yk; 

cs;thq;fg;gLk; juTfs; Cloud Computers y; Nrfhpf;fg; gLfpd;wd. 

jftypidf; ifahs;tjw;F chpik toq;fg;gl;lth;fs; khj;jpuNk 

jutpidg; ghh;itaplNth gad;gLj;jNth KbAk;.

,f; fl;Liu%yk; kUj;Jtr; Nritapy; nghUl;fspd; 

,izaj;jpd; gq;fspg;gpid mwpe;jpUg;gPh;fs; vd ek;Gfpd;Nwd;. 

rhjdq;fs; vJthf ,Ug;gpDk; juTfs; vk;ikr; rhh;e;jJ vd;gij 

epidtpy; nfhs;Sq;fs;. nghUl;fspd; ,izaj;ij gad;gLj;Jk; 

NghJ chpa ghJfhg;ghd rhjdq;fisj; njhpT nra;J gad; 

gLj;jpdhy; vkJ md;whl tho;T kfpo;r;rpahdjhfTk; MNuhf;fpa 

khdjhfTk;  mikAk;.

“Nehaw;w tho;Nt Fiwtw;w nry;tk;”
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#upaf;fyq;fs; (Solar cells)

MWKfk; gpu~he;jd;
 J}a rf;jp Muha;r;rp Ma;T$lk;>  aho; gy;fiyf;fofk;

#upaf;fykhdJ xsp-kpd;dOj;j nraw;ghl;bd; (Photovoltaic 

action) %yk; xspr;rf;jpia kpd; rf;jpahf khw;Wk; xU fUtpahFk;. 
nts;sp FNshiul;bd; xU gFjpapy; #upa ntspr;rk; gLk;NghJ 
mjpypUe;J kpd;rhuk; cw;gj;jpahtij cWjp nra;jjd; %yk; 1839 
Mk; Mz;by; vl;kz;l; ngf;fuy; (Edmond Becquerel) vd;gtuhy; 
Kjw; #upaf;fykhdJ cUthf;fg;gl;lJ [1]. etPd njhopy; 
El;gq;fNshLk; tpQ;Qhd Ma;Tfspd; fz;Lgpbg;G fNshLk; 
jpwdhf tbtikf;fg;gl;L cUthf;fg;gl;l gy;Ntwhd #upaf; 
fyq;fs; ,d;W cyfshtpa kpd;rhu cw;gj;jpapy; ghupa gq;fspg;ig 
toq;Ffpd;wJ. ,tw;Ws; rpypf;fid mbg;gilahf nfhz;l 
#upaf;fyq;fs; (silicon solar cells) ek;gfj;jd;ik kw;Wk; nray;jpwd; 
$bajhf tpsq;Ffpd;wd.

rpypf;fd; #upaf;fyq;fs;; n-tif kw;Wk; p-tif Fiw 

flj;jpg; gFjpfSf;F ,ilapy; cUthFk; xU p-n re;jpapid 

nfhz;Ls;sJ. mjhtJ> jdJ ,Wjpr; rf;jpkl;lj;jpy; ehd;F ,yj; 

jpud;fisf; nfhz;l rpypf;fd; (Si) Fiwflj;jpapd; xU Kidit 

Ie;jhk; $l;l %yfk; xd;wpdhy; khRgLj;jp RahjPd ,yj;jpud; 

cU 1: #upa glyq;fs;
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fspd; nrwpit mjpfupg;gjd; %yk; n-tif gpuNjrj;ijAk;> Fiw 

flj;jpapd; kW Kidia %d;whk; $l;l %yfk; xd;wpdhy; 

khRgLj;jp ,yj;jpud;fspd; ntw;wplj;ij (Jisfs;) mjpfupg;gjd; 

%yk; p-tif gpuNjrj;ijAk; ngwKbAk;. ,t;thW cUthf;fg;gl;l 

,U vjpNuw;wr; nrwpTila gFjpfspw;Fk; eLtpy; mikAk; gFjp  p-n 

re;jp vdg;gLk; [2]. ,t;thW cUthf;fg;gl;l  p-n re;jp xd;wpy; #upa 

ntspr;rk; gLk;NghJ Vw;gLk; xsp-kpd;dOj;j nraw;ghl;bd; %yk; 

xspr;rf;jpahdJ kpd; rf;jpahf khw;wg;gLk;. ,NjNtisapy;> n-

tif gpuNjrj;jpypUe;J RahjPd ,yj;jpud;fs;  p-n re;jpA+lhf p-

tif gpuNjrj;ij Nehf;fp mire;J gFjpasT JisfSld; gut 

yiltjdhy; Vw;wkw;w twpjhf;fy; gpuNjrk; (depletion region) xd;W 

cUthf;fg;gLfpwJ. p-n re;jp cUthf;fg;gl;l rpypf;fd; Fiw 

flj;jpapd; n-tif kw;Wk; p -tif gFjpfspy; RahjPd ,yj;jpud;fs; 

kw;Wk; Jisfspd; guk;giy cU 2 ,y; jug;gl;Ls;s %yf;$w;W 

fl;likg;Gfs; tpsf;Ffpd;wd.

#upaf;;fyk; xd;wpd; nraw;ghlhdJ> jhtunkhd;W #upa 

xsp Kd;dpiyapy;| xspj;njhFg;G %yk; czT jahupf;Fk; 

,yj;jpud;; 

ntw;wplk; (Jis)

 

RahjPd ,yj;jpud;
 

n-tif Fiwflj;jp p-tif Fiwflj;jp

cU 2: n-tif kw;Wk;  p-tif Fiwflj;jpg; gFjpfspy; RahjPd 

,yj;jpud;fs; kw;Wk; Jisfspd; guk;gy;

39



nrad;Kiwia xj;jjhFk;. #upa kpd;fynkhd;wpd; kpd; 

gpwg;ghf;Fk; nray;KiwahdJ gpujhdkhf %d;W mbg;gilf; 

$Wfisf; nfhz;Ls;sJ. mtw;Ws; KjyhtJ $whf xspia 

mfj;JwpQ;Rjy; ,lk;ngWk;. ,jd;NghJ ,yj;jpud;;-Jis N[hbfs; 

cUthf;fg;gLfpwJ. ,uz;lhtJ $whf ,yj;jpud;-Jis N[hbfs; 

mtw;wpd; Neu; kiw Vw;wj;jpw;F Vw;wthW #upa kpd; fyj;jpDs; 

NsNa vjpu; vjpu; jpirfspw;F ,yj;jpud;fshfTk; JisfshfTk; 

gpupf;fg;gLk;. %d;whtJ $whf jdpj;jdpahfg; gpupf;fg;gl;l Vw;wq;- 

fs; ntspg;Gw Rw;Wf;F njhLf;fg;gLtjd; %yk; ,yj;jpud;fspd; 

,af;fj;jpw;F vjpuhd jpirapy; kpd;Ndhl;lk; gpwg;gpf;fg;gLk;. [3].

#upa xspahdJ Nghl;Nlhd; (photon) vDk; vz;zpylq;fhj 

rpwpa rf;jpg; nghl;lyq;fisf; nfhz;Ls;sJ. #upa kpd;fyj; 

jpYs;s Fiwflj;jpapd; rf;jpg;gl;il ,ilntspia (bandgap 

energy) tpl mjpf rf;jpiaf; nfhz;l xU Nghl;Nlhd; #upa 

kpd;fyj;jpDhlhfr; nry;Yk;NghJ mJ mf;Fiw flj;jpapdhy; 

 

n 
e  

#upa xsp 

-Q  +Q  

E  

i  

RL  

h  

twpjhf;fy; gpuNjrk; 
e  

p 

cU 3: #upaf;fynkhd;wpy;  p-n re;jpapw;$lhf xsp-kpd;dOj;j 

nraw;ghl;bd; %yk; kpd; gpwg;gpf;fg;gLk; nrad;Kiw
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cwpQ;rg;gLfpd;wJ. ,e;j rf;jp cwpQ;Rjy; ,yj;jpud;-Jis 

,izfis cUthf;FfpwJ. Fiwflj;jpapd; n-tif kw;Wk;  p -

tif gFjpfSf;F ,ilapYs;s twpjhf;fy; gpuNjrj;jpy;; cs;s- 

ikf;fg;gl;l kpd; GykhdJ ,yj;jpud;-Jis ,iziaj; jdpj; 

jdpahf gpupf;fpwJ. ,jdhy; ntspg;Gw Rw;W topahf Vw;wk; 

gha;fpwJ. ,yj;jpud;fspd; gha;r;;rypw;F vjpuhd jpirapy; 

kpd;Ndhl;lk; gpwg;gpf;fg;gLfpd;wJ.

Muk;gfhyj;jpy; #upaf;;fyq;fs; rpwpa kw;Wk; eLj;ju 

kpd;rhuj; Njitfisg; G+u;j;jp nra;tjw;fhf kl;LNk gad; 

gLj;jg;gl;ld. vdpDk; ,d;iwa etPd Afj;jpNy xw;iwr; 

#upaf;fyk; (single solar cell) %yk; rf;jpaspf;fg;gLk; fzzpf; 

fUtpfs;> iff;fbfhuq;fs;> kw;Wk; #upag;glyq;fs; (solar panels) 

%yk; tPLfisj; jw;rhu;Gilaitahf khw;Wjy; vd #upa 

kpd;fyq;fs; gy;NtWgl;l NjitfSf;fhfg; gad;gLj;jg;gL 

fpd;wd. ,Ug;gpDk; ,uT Neuq;fspYk; njhlu;r;rpahf gad; 

gLj;jf;$bathW #upa kpd;fyq;fSld; xOq;fikf;fg;gl;l rf;jpr; 

Nrkpg;ig ifahSjy; kpf mtrpakhFk;. ,jd; nghUl;L gfy; 

Neuq;fspy; #upa kpd;fyq;fspdhy; cw;gj;jpahf;fg;gLk; kpd; 

rf;jpahdJ kpd;fyq;fspy; Nrkpf;fg;gl;L ,uT Neu NjitfSf;F 

gad;gLj;jg;gLfpd;wJ [4].

cU 4: tPl;L kpd;Rw;NwhL #upa glyj;ij ,izj;jy;
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tPLfspy; gad;gLj;jg;gLk; ngUk;ghyhd ,yj;jpudpay; 

rhjdq;fs; NeNuhl;l kpd;rhuj;jpid mbg;gilahff; nfhz;L 

,aq;FgitahapDk; mit tPLfspd; MlNyhl;l kpd; 

,izg;NghL ,aq;ff;$bathW MlNyhl;l kpd;Ndhl;lj;ij 

NeNuhl;l kpd;Ndhl;lkhf khw;wf;$ba miykpd;khw;wpfSld; 

njhLf;fg;gl;Nl nraw;gLj;jg;gLfpd;wd [5]. ,jdhy; #upa 

glyq;fspypUe;J ngwg;gLk; epiy kpd;rf;jpahdJ xU miykpd; 

khw;wpf;$lhf MlNyhl;l kpd;dhf khw;wg;gl;l gpd;dNu tPl;L kpd; 

Rw;NwhL ,izf;fg;gLfpd;wJ (cU 4). kpd;Fkpo;fis xspur; 

nra;jy;> rikay; kw;Wk; ,yj;jpudpay; rhjdq;fspd; gad;ghL vd 

md;whl tPl;L cgNahfq;fSf;F khj;jpukpd;wp jiutop> Mfha 

khu;f;fkhd kw;Wk; tpz;ntsp Nghf;Ftuj;Jf;Fk; #upa kpd;fyq;fs; 

glyq;fshf tbtikf;fg;gl;L gad;gLj;jg;gLfpd;wd (cU 5). 

tpNrlkhf jd;dpaf;f tpz;ntsp Xlq;fis ,af;Ftjw;F ,it 

ngWkjptha;e;j rf;jpKjy;fshFk;.

cU 5: #upa glyq;fspd; jpwd;kpF gad;ghLfs;
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,yq;ifapd; kpd; cw;gj;jpahdJ ngUk;ghd;ikahf 
ePu;kpd; cw;gj;jpapypUe;Nj ngwg;gLfpd;wJ. ,jw;fhd Kf;fpa 
fhuzq;fshf ,yq;ifapd; Gtpj;Njhw;wKk; ePu; tsKk; 
mikfpd;wd. NkYk; ,yq;ifapd; Gtpapay; miktplkhdJ 
fzprkhd msT #upa rf;jpia ngwf;$bathW mike;jpUg;gjhy; 
,yq;ifapd; kpd; cw;gj;jpapid mjpfupg;gjw;F #upaf;fyq;fshy; 
ghupa gq;fspg;gpid nrYj;j KbAk; vd;gjpy; vt;tpj IaKk; 
,y;iy. ,yq;ifapy; #upaf;;fyq;fspd; gad;ghL kf;fspd; 
mq;fPfhuj;NjhL mjpfupj;JtUk; epiyapy; Gtpapd; G+kj;jpa 
Nuiff;F mz;ikapy; mike;Js;s ,yq;ifapd; tl khfhzj;jpy; 
aho;g;ghzg; gy;fiyf;fofj;jpd; Gjpa Kaw;rp xU rpwe;j 
iky;fy;yhf tpsq;Ffpd;wJ. aho;g;ghzg; gy;fiyf;fofkhdJ 
Nkw;F Nehu;Nt gy;fiyf;fofj;NjhL ,ize;J jdJ fpspnehr;rp 
tshfj;jpy; ,yq;ifapNyNa Kjy; kpjf;Fk; #upa glypid 
(Floating Solar Panel) (cU 6) cUthf;fp Ma;T eltbf;iffis 
Kd;ndLj;J tUfpd;wJ. ,yq;if murpd; J}a rf;jp Kjy;fspd; 
kPjhd ehl;lKk; aho;g;ghzg; gy;fiyf;fofj;jpd; Ma;T 
eltbf;iffSk; ,yq;if kf;fspilNa mjpf tpopg;Gzu;it 
Vw;gLj;jpAs;snjd;why; mJ kpifay;y. vdNt #upaf;fyq;fs; 
cs;spl;l J}a rf;jp Kjy;fspd; ehl;lk; ,yq;ifapd; tskhd vjpu; 
fhyj;ij cUthf;Fk; vd;wNehf;fpy; midtUk; ifNfhu;g; 
Nghkhf.

cU 6: aho;g;ghzg; gy;fiyf;fofj;jpy; epWtg;gl;Ls;s 
,yq;ifapd; Kjy; kpjf;Fk; #upag;gly;
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Ijurd; rf;jp : xUepiyNgz;jF rf;jpKjy; 

(Hydrogen energy : Sustainable energy source)

 Nahfp ~ptju;rpdp
 ,urhadtpaw;Wiw> tpQ;Qhd gPlk;> aho; gy;fiyf;fofk;

mjpfhpf;Fk; rf;jpj;NjitAk; Rtl;Ltsq;fspd; Nja;Tk; 

mzi; kff; hyf ; fhyepiykhww; k ; Mqf; hqN; f ,lkn; gWk ; #oypay ;

mdh;j;jk; vd;gtw;wpy; ghupajhf;fj;ij Vw;gLj;Jfpd;wJ. ehSf;F 

ehs; mjpfupj;J tUk; rdj;njhifAk; mth;jk; ehfupfkhd 

tho;f;if epyikfSk; ,d;iwa rf;jpf;fhd Nfs;tpapy; mjpfhpg;ig 

Vw;gLj;jpAs;snjd;why; mJ kpifay;y.

Nja;tile;JtUk; Rtl;LvupnghUspd; ,Uf;if vup 
rf;jpf;fhd Njitia mjpfupg;gNjhL vjph;fhyj;jpy; epiy 
epWj;jg;gl Ntz;baepiy Ngz;jFrf;jp Kjy;fspd; ghtidf;f 
hd Kf;fpaj;Jtj;ijf; fl;baq;$wp epw;fpd;wJ. ,e;j tifapy; 
kPsj;jf;f rf;jptsq;fshd #uparf;jp (solar energy), fhw;Wr;rf;jp 

cU 1: cyf rf;jp Efu;T> 2017 (Calculated using IEA (2019) online free version)

%yk;: (https://www.iea.org/data-and-statistics/data-tables?country=WORLD)
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(wind energy), ntg;grf;jp (geo-thermal energy) ePh;r;rf;jp (hydro energy)> 
caph;r;rf;jp (bio energy), kw;Wk; miyr; rf;jp (Tide energy)Mfpait 
,d;iwa fhyfl;lj;jpy; midtuJ ftdj;ijAk; jpir 
jpUg;gpAs;sJ.  

Ijurdpd; tspia tplf;Fiwe;j mlh;j;jp jd;ikahdJ 

tspapy; mjd; ,Uf;ifia mupjhf;Ffpd;wJ. ,Ug;gpDk; 

IjurdhdJ kpd;rf;jpiag; Nghy xU rf;jpf; fhtpahf ,Uf;Fk; 

NghjpYk; ghuk;ghpa Ijurd; cw;gj;jpKiwfs; gy;NtWg;gl;l 

#oypay;; gpur;rpidfis tpisthf;FtJk; ntspg;gil cz;ik.

cU 3: ePh; %yf;$Wfspd; Njhw;wg;ghL

,r;rf;jptsq;fs; ,aw;ifAld; gpd;dpg;gpize;Js;sNjhL 
midtUf;Fk; guPl;rakhdjhfTk; tpsq;Ffpd;wd. ,J jtpu 
Ijurd; rf;jpahdJ (hydrogen energy) ,d;iwa tpQ;Qhd Afj;jpNy 
Ma;thsh;fspd; ftdj;ijaPh;j;Js;snjdpy; mJ ngha;ay;y. 
vdNt ,t; Mf;fkhdJ Ijurd; rf;jp gw;wp tpsf;fp epw;fpd;wJ.

cU 2: kPs; rf;jptsq;fs; 
%yk;: (https://www.e-education.psu.edu/eme807/node/649)
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IjNuhf;fhgd;fspd; jfdj;jpy; tpisthFk; IjurdhdJ 

mjpfstpyhd tpisitf; nfhLg;gpDk; fhgdPu; xl;irl;bd; 

ntspaPlhdJ ,j;jfd Kiwapd; xh; ghjfkhd tpisthfpd;wJ. 

,J vt;thwpUg;gpDk; ,d;iwa ,e;j ,Ugj;Njhuhk; 

Ehw;whz;bYk; $l Vwj;jho 95% MdIjurd; tpisthf;fkhdJ

1. ,aw;if vupthA kW cUthf;fk; (Natural gas reforming)

2. ePuhtp kW cUthf;fk; (Liquid reforming)

3. cau; ntg;gepiy mZciy Kiw (High temperature nuclear 

hydrogen production)

4. capupay; Kiw (Biological method)

MfpaKiwfs; %yNk eilngWfpd;wJ. ,J jtpu ePupd; kpd;gFg;G 

(Electrolysis) %yKk; xg;gPl;lstpy; Fiwe;jstpyhd Ijurd; 

tpisthf;fg;gLfpd;wJ.

etPd tpQ;Qhd tsh;r;rpg; ghijapNy eNdhj;njhopEl;gk; 

jdJ jlj;ijg; gjpj;jJ Kjw;nfhz;L Ma;thsu;fs; #oypw;Fr; 

rhjfkhd Kiwapy; Ijurid cw;gj;jp nra;tJ gw;wpa gue;j 

Njlypy; ,d;Wk; cs;sdh;. ,e;j tifapy; #upa xsp Kd;dpiy 

apyhd ePupypUe;jhd Ijurd; cUthf;fk; midtuJ ftdj;ijAk; 

<h;j;Js;snjdpy; mJkpifay;y. ,e;j tupirapy; xsp Kd;dp 

iyapyhd kpd;dpurhad ePu;g;gpupg;G (Photo electro chemical water 

splitting) kw;Wk; Fiwflj;jpfs; Kd;dpiyapyhd ePu;g;gpupg;G 

(Photocatalytic water splitting)Mfpait Ma;thsu;fspd; mjpf 

ftdj;ij <u;j;Js;sJ.

CH  + H O                     CO + 3H
24 2

CO + H O                      CO2  + H
2 2
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cU 4: xspKd;dpiyapyhd kpd;dpurhad ePu;g;gpupg;G 

%yk;: (Chemical Society Reviews 41(17):5654-71, 2012)

kpd;dpurhad ePu;g;gpupg;G (Photo electro chemical water splitting) xsp 

Kd;dpiyapyhd kpd;dpurhad ePu;g;gpupg;ghdJ eNdhmstpdjhd 

Fiwflj;jpfis kpd;Kid tha;fshff; nfhz;L ,lk; ngW 

fpd;wJ. ,jd; NghJ ePuhdJ IjurdhfTk; xl;rprdhfTk; gpupj; 

njLf;fg;gLfpd;wJ.

,j;jhf;fkhdJ #oYf;F vJtpj ghjpg;igAk; Vw;gLj;jhj 

NghjpYk; ,j;jhf;fj;jpw;fhd Neur; nrythdJ ,jd; nraw;wpwid 

Nfs;tpf;Fwpahf;Ffpd;wJ. mNjNtis Fiwflj;jpfspd; njupTk; 

Ma;thsh;fSf;Fg; ghuparthyhf mikfpd;wJ. ,r;rthy;fs; 

gpd;tUk; Kiwfshy; Nkk;gLj;jg;gLfpwJ.

• mjpfstpyhd R+upa xspapd; cwpQ;Rif kw;Wk; Nkw;gug;G 

mjpfupg;G %yk; nraw;wpwd; Nkk;gLj;jg;gLfpwJ.

• jFe;j Fiwflj;jpj; njupT mtw;wpd; tpidj;jpwd; 

kpf;fjhd Nkw;gug;G Nkk;gLj;Jif Fiw flj;jpfspd;  

MAs; kw;Wk; tho;ehis mjpfupf;fpd;wd.

2 +mNdhl;L  : 2H O + 4H              O +4H2
+fNjhl;L    : 4H  + 4e                 2H2

G+uzjhf;fk; : 2H O                       O + 2H2 22
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Fiwflj;jpfs; Kd;dpiyapyhd ePu;g;gpupg;G (Photocatalytic water splitting) 
,aw;if vkf;Ff; fw;Wj;jUtJ mjpfnkd;gJ ahuhYk; 

kWf;f Kbahj cz;ik. #upa xsp Kd;dpiyapy; jhtuq;fspd; 
xspj;njhFg;ghdJ Ma;thsh;fis NtnwhUNfhzj;jpy; rpe;jpf;fr; 
nra;jjd; gyNd Fiwflj;jpfs; JizAld; xspr;rf;jpapd; 
Kd;dpiyapy; epfOk; ePupd; gpupf;if (Photocatalytic water splitting). 
,jd; NghJ #upaxspapypUe;jhd rf;jpr; nrhl;Lf;fs; Fiw 
flj;jpahy; cwpQ;rg;gl;L mit Fiwflj;jpapd; tYtsg;gl;ilapy;  
cs;s ,yj;jpud;fisf; flj;jw;gl;ilf;F mUl;Lk;. flj; jw; 
gl;ilapYs;s ,yj;jpud;fs; Fiwflj;jpapd; Nkw;gug;gpypUe;j 
tz;zk; ePh; %yf;$Wfis IjurdhfTk; xl;rprdhfTk; 
gpupifailar; nra;fpd;wJ.

Fiwflj;jpapd; gl;ilr; rf;jpahdJ (Band gap energy) 

,yj;jpud; Jis cUthf;fj;jpy; ghupa gq;fspg;igr; nra;fpd;w 

mNjNtis flj;jy; kw;Wk; tYtsTg; gl;ilfspd; mikthdJ 

(cU 6) Ijurdpd; xl;rpNaw;wy; jho;j;jy; rhh;ghd mOj;jj;jpYk; 

(redox potential) rhjfkhd miktplj;jpy; ,Ug;gJ tpidj;jpwd; 

kpf;f Ijurd; gpupiff;F toptFf;Fk;. fPo; fhl;lg;gl;Ls;s 

tpsf;fg;glkhdJ ,jid njspthf tpsf;fp epw;fpd;wJ

cU 5: Fiwflj;jpfs; Kd;dpiyapyhd ePu;g;gpupg;G 
(Photocatalytic water splitting) %yk;: (Chem. Soc. Rev., 38, 253-278, 2009)
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,e;jtifapy; gy;NtW tifahd Fiwflj;jpfs; xsp 

Kd;dpiyapyhd Ijurd; jahupg;gpy; ghtidapYs;s NghJk; 

G+uzkhd ePupd; gpupj;njLg;ngd;gJ (Overall water splitting) ,d;Dk; 

rthyhdnjhd;whfNt tpsq;Ffpd;wJ. ,Ug;gpDk; jFe;j Fiw 

flj;jpfisf; fz;lwpe;J Ijurd; cw;gj;jpia tpidj; jpwdhf;F 

tjw;fhd Ma;thsh;fspd; Njly; ,d;Dk; njhlh;e;j tz;zNk 

cs;sJ. ,j;NjlyhdJ epiyNgz;jF vuprf;jp cw;gj;jpf;fhd 

Nfs;tpia vjph;fhyj;jpy; G+h;j;jpahf;Fk; vd;gNj mtjhdpfspd; 

fzpg;G.

cU 6: gl;ilr; rf;jp (Band gap energy) - Ijurdpd; xl;rp

Naw;wy; jho;j;jy; rhh;ghdmOj;j (redox potential) tiuglk; 

%yk;: (Catalysis Letters, 45, 95–108, 2015)
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jpz;kf; fopT Kfhikj;Jtk;

fNzrypq;fk; rrpNf\;
,urhadtpaw;Wiw> tpQ;Qhd gPlk;> aho; gy;fiyf;fofk;

Rj;jk; Rfhjhuj;jpw;F ve;j ehl;by; Kf;fpaj;Jtk; mspf;fg; 

gLfpd;wNjh me;j ehl;L kf;fspd; fyhrhuKk; nghUshjhuKk; 

Nkk;gl;bUf;Fk; vd;gJ ntspg;gil cz;ik. Rj;jk; vd;gJ Xh; 

xOq;Fzh;T ,J vy;NyhUk; xUq;fpide;J nrayhw;WtjDlhf 

kl;LNk milaKbAk;. 

kf;fshy; jq;fSf;F ve;jg; gaDkpy;iy> ePz;l fhyk; 

gadw;Ws;s kw;Wk; Njitaw;wjhf epuhfupf;fg;gl;l ve;jnthU 

nghUSk; fopT vDk; tiff;Fs; mlq;Fk;. jpz;kf; fopT 

Kfhikj;Jtk; vd;gJ tPLfspy;> njUNthuq;fspy;;> tzpf 

tshfq;fspy;;> fl;bl ,bghLfspy;; kw;Wk; njhopw;rhiyfspy; 

,Ue;J fpilf;Fk; fopTfis rpwe;jKiwapy; Rw;Wr;#oypw;F jPq;F 

tpistpf;fhjthW epu;tfpf;Fk; nrad;KiwahFk;. cyfkakhjy;> 

njhopy;El;g tsu;r;rp kw;Wk; rdj;njhifg; ngUf;fk; fhuzkhf 

ngUfptUk; fopTfisr; rpwe;j Kiwapy; Kfhikj;Jtk; nra;t- 

J}lhf vkJ efh; kw;Wk; fpuhkg; Gwq;fis Jha;ikahfg; NgDj 

nyd;gJ kpfg;ngUk;; rthyhf ,Uf;ff;$ba gpur;rpidahFk;.
 

rpwe;j fopT Kfhikj;Jtkpd;ik vkJ ehl;bd; kpff; 

fLikahd cs;@u; Rw;Wr;#oy; gpur;rpidfis Vw;gLj;Jfpd;wd. 

,J nghJr; Rfhjhuk; kw;Wk; Rw;Wr;#oYf;F xU Fwpg;gplj;jf;f 

Mgj;ijAk; Njrpa nghUshjhuj;jpw;F xU RikiaAk; Vw;gLj;J 

fpd;wJ. fopTfis jpwk;gl vjpu;nfhs;s Fwpg;gplj;jf;f tsq;fs;> 

jfty;fs; kw;Wk; epGzj;Jtk; fhzg;gLfpd;w NghjpYk;             

epu ;thfj;jpd; nraw;jpwdpd;ikahy; fopTfshy; Vw;gLk; 

mghaq;fs; njhlu;e;Jk; mjpfupj;J tUfpd;wd. vdNt fopTfis 

rpwe;j Kiwapy; Kfhikj;Jtk; nra;Ak; nfhs;ifAila 
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khefuhl;rp> efuhl;rp kw;Wk; cs;@uhl;rp kd;wq;fis njupT 

nra;Ak; nghWg;G me;je;jg; gpuNjr kf;fSilaJ.

vkJ ,yq;ifj; jpUehl;bd; kf;fs; njhif 22.5 Million> xU 

ehisf;F ehk; cw;gj;jp nra;Ak; foptpdsT 7500 MT Mdhy; xU 

ehisf;F Nrfupf;fg;gLk; foptpdsT 3500 MT. jw;NghJ> aho;g;ghz 

khtl;lj;jpy; cs;s 17 cs;Suhl;rp kd;wq;fspdhy; xU ehisf;F 

ruhrupahf 120 nkl;upf; ld; (MT) tpl mjpfkhf jpz;kf; fopTfis 

cw;gj;jp nra;fpd;wd> mjd; tpguq;fs; fPNo gl;bayplg;gl;Ls;sJ: 

cs;@uhl;rp kd;wq;fs; ngUk;ghYk; jpz;kf; fopTfspd; 

Nrfupg;gpy;  rpwe;j fopT Kfhikj;Jtj;jpid jtwtpLfpd;wd.

cs;Suhl;rp kd;wq;fs; jpz;kf; fopT cw;gj;jp; 

aho; khehul;rp rig 70.0 tons/day 
rtfr;Nrup efu rig  4.5 tons/day 

gUj;jpj;Jiw efu rig  4.0 tons/day 

ty;ntl;bj;Jiw efu rig  3.0 tons/day 

Ntyid gpuNjr rig  3.0 tons/day 

ey;Yhu; gpuNjr rig  4.0 tons/day 

typ njd;Nkw;F gpuNjr rig  4.8 tons/day 

typ Nkw;F gpuNjr rig  1.8 tons/day 

typ njw;F gpuNjr rig 10.0 tons/day 

typ tlf;F gpuNjr rig  3.5 tons/day 

typ fpof;F gpuNjr rig  8.0 tons/day 

rtfr;Nrup gpuNjr rig  2.6 tons/day 

tlkuhl;rp gpuNjr rig  6.0 tons/day 

gUj;jpj;Jiw gpuNjr rig  4.0 tons/day 
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juk; gpupj;J foptpid mg;Gwg;gLj;j Ntz;Lk; vd;W 

mwpTWj;jpdhYk; kf;fs; ,jid nraw;ghl;by; nfhs;tjpy;iy. rpy 

,lq;fspy; kf;fs; juk; gpupj;J nfhLj;jhYk; mjid mg;Gwg; 

gLj;Jk; khefuhl;rp> efuhl;rp kw;Wk; cs;@uhl;rp kd;wq;fs; 

mtw;iwr; xd;whfr; Nru;j;J fopT Nrfupg;G epiyaq;fspy; nfhl;b 

tpLfpd;wdu;. Fg;igapypUe;J gzk; ciof;fyhk; vd;gij 

mwpe;jpUe;Jk; Fg;igapNyNa coy;fpNwhNk!. ehk; ,Uf;Fk; tPl;il 

Rj;jkhfg; ngUf;fp> Fg;igapid tPl;bypUe;J mg;Gwg;gLj;jp ehk; 

,Uf;Fk; njUtpy; nfhl;l vg;gb kdR tUfpd;wJ? vkJ njUtpy; 

Fg;igapUg;gJ me;jj;njUtpy; ,Uf;Fk; midtUf;Fk; jiy 

FdpTjhd;. ,jw;F Kf;fpa fhuzk; ,ayhik my;y Kayhik 

jhd;. ehk; xd;whf ,ize;J Kaw;rpj;jhy; ,e;j fopTg; 

gpur;rpidf;F Kw;Wg;Gs;sp itf;f KbAk;.

“Fg;igapNy kyu; nfhQ;Rk; FUf;fj;jp nfhb tsuhNjh” 

vd;w ghujpapd; thf;if epidtpy; nfhz;L czTjhd; Fg;ig 

ahfpwJ Fg;igjhd; cukhfp czthfpwJ vd;gij czu;Nthk;. 

kuj;jpy; ,Ue;jhy; ,iy> cjpu;e;J tpOe;jhy; rUF> Ftpe;jhy; 

Fg;ig> kf;fpdhy; vU!> vUf;Fopfs;jhd; jhtuq;fspd; fUf;Fop. 

Mjyhy;> fopTfis rpwe;j Kiwapy; Kfhikj;Jtk; nra;tJ}lhf 

vkJ #oypid ghJfhg;gJld> vkJ nghUshjhuj;jpidAk; 

ngUf;f KbAk;

jpz;kf; fopTfspd; %yq;fs;
1. tPLfs;
2. mYtyfq;fs;> kUj;Jtkidfs;> fy;tp epWtdq;fs;
3. njUNthuq;fs;
4. fl;ll Ntiyfs;> ,bghLfs; 
5. njhopw;rhiyfs;
6. Ntshz;ik

52



ntt;NtW tifahd jpz;kf; fopTfis Nrfupg;gjw;fhf gpd;tUk; 

ntt;NtW epwKila fopT Nrfupf;Fk; njhl;bfs; fhzg; 

gLfpd;wd:

gr;ir epwk; - cf;ff;$ba Ntjpay; fopTfs;
ePy epwk; - fhfpjf; fopTfs;
rptg;G epwk; - fz;zhbf; fopTfs;
gpwTz; epwk; - cNyhff; fopTfs;
nrk;kQ;rs; epwk; - nghypj;jPd; fopTfs;

kUj;Jtkid kw;Wk; njhopw;rhiy fopTfis khefuhl;rp> 

efuhl;rp kw;Wk; cs;Suhl;rp kd;wq;fs; kpfTk; mtjhdj;Jld; 

mg;Gwg;gLj;j Ntd;Lk;. vkJ ehl;by; NrUk; jpz;kf; fopTfspd; 

msTtpfpjk; gpd;tUkhW fhzg;gLfpd;wJ:

nghUl;fs; rjtpfpjk; 
cf;Fk; fopTfs; (FWfpa fhyk;) 56.57 

fhfpjf; fopTfs; 6.47 

kuf; fopTfs; 6.35 

Jhrp> ney; ckp> Milf; fopTfs; 6.04 

cf;Fk; fopTfs; (ePz;l fhyk;) 5.94 

nghypj;jPd;> gpsh\;bf; fopTfs; 5.91 

fl;blf; fopTfs; 3.89 

cNyhff; fopTfs; 2.76 

nfhs;fyf; fopTfs; 2.34 

fz;zhbf; fopTfs; 2.03 

kw;iwa fopTfs; 1.68 
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ehk; cUthf;Fk; ,e;jj; jpz;kf; fopTfs; moptiltjw;F vLf;Fk; 

fhyq;fs;; fPo;tUkhW NtWgLk;. 

,t;thW rpy fopTfs; moptila ePz;lfhyk; nry;tjdhy; 

gy;NtWgl;l Rfhjhu kw;Wk; Rw;Wr;#oy; ghjpg;Gfs; Vw;gLk; 

mghaKz;L.

jpz;kf; fopTfshy; Vw;gLk; ghjpg;Gf;fs;
1. ,e;j jpz;kf; fopTfis vupf;Fk; NghJ tspkz;l 

yj;ijAk;> kz;zpy; ,Lk;NghJ ePu; kw;Wk; epyj;jpd; 
jd;ikiaAk; khRgLj;Jfpd;wJ.

2. kPs;Row;rpf;Fg; gad;gLk; fhfpjq;fs;> cNyhfg; nghUl; 
fs; kw;Wk; fz;zhbg; nghUl;fs; Nrfupg;gtu;fSf;F 
Njhy; Neha;fs;> Rthrf; NfhshWfs;> fz; vupr;ry; kw;Wk; 
,ug;igj; njhw;WNeha; Nghd;wd Vw;gLfpd;wd.

3. FNshupd; nfhz;l Nru;itfSs;s jpz;kf; fopTfis 
vupf;Fk; NghJ mjpypUe;J ntsptUk; ilahf;rpd; (Dioxin) 
kw;Wk; g;a+uhd; (Furan) thAf;fis Rthrpf;Fk; NghJ 
Rthrf; NfhshWfs; kl;Lkpy;yhky; kyl;Lj;jd;ikAk; 
Vw;gLk;.

Fg;ig tiffs; moptila 
vLf;Fk; fhyk; 

cf;ff;$ba fopTfs; (fha;fwp> goq;fs;> czTg; nghUl;fs;) 1 - 2 fpoikfs;   
fhfpjf; fopTfs; 10 - 30 ehl;fs;   
gUj;jpj;Jzpf; fopTfs; 2 - 5 khjq;fs;   
kuf; fopTfs; 10 - 15 tUlq;fs;   
fk;gspj;Jzpf; fopTfs; 10 - 12 khjq;fs;   
jfuk;> mYkpdpak;> Nfd;fs; Nghd;w cNyhff; fopTfs; 100 - 500 tUlq;fs; 
gpsh];bf; fopTfs; 1 kpy;ypad; tUlq;fs  
fz;zhbf; fopTfs; jPu;khdpf;fg;gltpy;iy 
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4. gpsh];bf; Nghj;jy;fspy; fhzg;gLk; gp];gpNdhy; -A 

(Bisphenol – A) nfhz;l Nru;itfs; vupA+l;lg;gLk;NghJ 
tspkz;lyj;jpy; fyg;gjdhy; Rthrg; Gw;WNeha; kw;Wk; 
kyl;Lj;jd;ikiaAk; Vw;gLj;Jk;.

5. er;Rj;jpz;kf; fopTfs; czTr;rq;fpyp Clhf clypy; 
mfj;JwpQ;rg;gl;L Gw;WNeha; Nghd;w jPa tpisTfis 
Vw;gLj;Jfpd;wd.

6. Nehia cz;lhf;Fk; Ez;ZapupAs;s kUj;Jtkidf; 
fopTfs; gw;gy Neha;fs; Vw;glf; fhuzkhfpd;wd.

7. ,e;j jpz;kf; fopTfis rupahd tpjj;jpy; Kfhikj;Jtk; 
nra;ahtpbd; Rfhjhug; ghjpg;Gf;fSf;F Nkyjpfkhf 
fhyepiy khw;wk;> cyf ntg;gkakhjy;> fly;kl;l 
mjpfupg;G kw;Wk; ehl;bd; Rw;Wyhj;Jiw tPo;r;rpf;Fk; 
tpj;jpLk;.

vdNt ,e;j jpz;kf; fopTfis rupahd tpjj;jpy; Kfhikj;Jtk; 
nra;tJ kpfkpf mj;jpahtrpakhdJ. 

jpz;kf; fopT Kfhikj;Jtg; gbKiwfs;
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jpz;kf; fopTfis cUthf;Fgtu;fs; mtw;iw rupahd Kiwapy; 

juk;gpupj;J mjw;Fupa rupahd fopTj;njhl;bfspy; ,lNtz;Lk;. 

,e;j juk;gpupj;j jpz;kf; fopTfis khefuhl;rp> efuhl;rp kw;Wk; 

cs;@uhl;rp kd;wq;fspd; foptfw;Wk; njhopyhspfspdhy; 

mjw;Fupa thfdq;fspy; Nrfupf;fg;gl;L kPz;Lk; cf;ff;$bad> 

kPs;Row;rpf;F cl;glf;$bad> Ez;Zapu; njhw;Wilad> er;Rj; 

jd;ikAilad kw;Wk; ghu cNyhfq;fSilad vdj; juk; 

gpupf;fg;gl;L mtw;Wf;Fupa Nrkpg;Gj; njhl;bfspw;F vLj;Jr; 

nry;yg;gLk;. mq;F mit jFe;j mf kw;Wk; Gwr; #o;epiyapy; 

Njitahd gjg;gLj;jYf;F cl;gLj;jg;gLk;. ,jd;NghJ jpz;kf; 

fopTfs; Njitf;Nfw;g miuj;J Rj;jpfupf;fg;gLk;. kPs;Row;rpf;F 

cl;glf;$ba fopTfs; kPs;#ow;rp ikaq;fSf;F mDg;gp itf;fg; 

gl kpFjpahdit gupfupg;gpw;F cl;gLj;jg;gLk;. ,q;F ngsjPf> 

capupay; kw;Wk; ,urhaz Kiwapyhd gupfupg;Gfs; ,lk;ngWk;. 

capupay; Kiwapyhd gupfupg;Gfs;
,k;Kiwapy; Ez;Zapu;fs; %yk; jpz;kf; fopTfs; 

Mf;rprd; cs;s kw;Wk; mw;w epiyapy; cf;fr; nra;ag;gLfpd;wJ. 

,t;thW cf;fpa (,yFthd mNrjdr;) Nru;itfs; kz;Zf;F 

cukhfg; gad;gLj;jg;gLk;. Mf;rpId;; mw;w epiyapy; eilngWk; 

gpupifapd;NghJ kPNjd; thA cUthFk;> ,J rikay; vupthA- 

thfg; ghtpf;fg;gLk;. kz;GOtpd; cjtpAlhfTk; jpz;kf; fopTfs; 

cf;fr; nra;ag;gLfpd;wJ> ,t;thW cf;fpa Nru;itfs; fWg;Gj; 

jq;fk; vd;wiof;fg;gLk;> ,J kz;Zf;F xU kpfr;rpwe;j cukhfg; 

gad;gLj;jg;gLk;.

,urhaz Kiwapyhd gupfupg;Gfs;
,k;Kiwapy; jpz;kf; fopTfs; ntg;gg;gLj;jp ,urhazj; 

jhf;fj;jpw;F cl;gLj;jp mopf;fg;gLk;> ,jd;NghJ fopthdJ (kpd;) 

rf;jpahf khw;wg;gLfpd;wJ. 
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,d;rpdNurd; (Incineration): ,k;Kiwapd;; %yk; jpz;kf; fopTfs; 

vupf;Fk; ,ae;jpuj;jpypl;L 850 ? -950 ?   ntg;gepiyapy; Mf;]pId; 

jhuhskhf cs;s epiyapy; vupj;jopf;fg;gLk;. ,jd;NghJ 

cUthFk; ePuhtpapdhy; kpd; cw;gj;jp nra;ag;gLk; kw;Wk; 

cUthFk; rhk;gy; rPnke;J fyitAld; Nru;f;fg;gl;L cWjp$ba 

nfhq;fPwpl; (Concrete) cUthf;fg;gLk;.

`rptpf;Nf\d; (Gasification): ,k;Kiwapd;; %yk; jpz;kf; fopTfs; 

vupf;Fk; ,ae;jpuj;jpypl;L 800 ? -1400 ?   ntg;gepiyapy; Mf;]pId; 

fl;Lg;ghlhf cs;s epiyapy; vupj;jopf;fg;gLk;. ,jd;NghJ 

cUthFk; rpd;fhrpdhy; (Syngas (H ,CO) kpd; cw;gj;jp nra;ag;gLk; 2

kw;Wk; cUthFk; rhk;gy; kw;Wk; jhu; rPnke;J fyitAld; 

Nru;f;fg;gl;L cWjp$ba nfhq;fPwpl; (Concrete) cUthf;fg;gLk;.

igNuhyprp]; (Pyrolysis): ,k;Kiwapd;; %yk; jpz;kf; fopTfs; 

vupf;Fk; ,ae;jpuj;jpypl;L 400 ? -800 ?   ntg;gepiyapy; Mf;]pId; 

mw;w epiyapy; vupj;jopf;fg;gLk;. ,jd;NghJ cUthFk; 

rpd;fhrpdhy; (Syngas (H ,CO) kpd; cw;gj;jp nra;ag;gLk; kw;Wk; 2

cUthFk; rhk;gy; rPnke;J fyitAld; Nru;f;fg;gl;L cWjp$ba 

nfhq;fPwpl; (Concrete) cUthf;fg;gLk;.

gupfupg;Gfspd; gpd;du; vQ;rpa fopTfs;; Rfhjhu Kiwapyhd 

epyepuTiff;F efu;j;jg;gLk;.
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tptrha vOr;rpapy; xd;wpizNthk;!

 fPu;j;jdh ,uhirah
tptrha capupay; Jiw> tptrha gPlk;> aho; gy;fiyf;fofk;

,yq;if ehl;bd; 
nghUshjhu ];jpuj; 
jd ;ika pd ;  xU 
Cd;WNfhyhf Nt 
shz;ikAk; mJ 
rhu;e;j cw;gj;jpf 
Sk; mike;J tUfp 
d;wd. ,it capu;f 
spd; epyTiff;Fk; 
vjpu;fhy re;jjpap 
dupd; tpUj;jpf;Fk; 
mbgg; il Mjhukhfj; 
jpfo;fpwJ. mj;Jld; vkJ ehl;bd; nkhj;j cs;ehl;L cw;gj;jpf;Fg; 
ngUk; gq;fspg;ig toq;Fk; xU Jiwahff; fhzg;gLfpwJ. 
Mdhy; kj;jpa tq;fpapd; fle;j tUl (2019) Mz;lwpf;ifapy; 
nkhj;j cs;ehl;L cw;gj;jpf;Fg; Ntshz;ikapd; gq;fspg;G 2018 k; 
Mz;Lld; xg;gpLifapy; ntFthff; Fiwtile;Js;sJ. 
,t;tPo;r;rpf;F kPd;gpb> fhlhf;fy;> Njapiy kw;Wk; ,wg;gu; 
gapu;r;nra;if Nghd;w Kf;fpa eltbf;iffspy; Vw;gl;l gpd;d 
ilNt fhuznkdf;; Fwpg;gplg;gl;Ls;sJ. mj;Jld; thdpiy 
apNyw;gl;l khw;wKk; ,jpy; jhf;fj;ijr; nrYj;JfpwJ.

,jw;F tYr;Nru;f;Fk; tifapy; mz;ikf;fhykhf 
Ntshz;ik cw;gj;jpg;nghUl;fspd; juk; kw;Wk; jd;ikapy; xU 
khWgl;l epiyia mtjhdpf;ff; $bajhfTs;sJ. mjpy; ngUk; 
jhf;fj;ij Vw;gLj;jp epw;gJ ,urhadg; gPil nfhy;ypfs; kw;Wk; 
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,urhad cuq;fspd; mjPj ghtidahy; Vw;gl;l vjpu;kiw 
tpisTfshFk;. ,jdhy; ,aw;ifAk; mjd; capu; rhu;e;j 
gilg;GfSk; Neubahfg; ghjpg;gpw;Fs;shfpapUf;fpd;wd. mjpYk; 
Fwpg;ghf ,aw;ifapd; mjp cd;djg; gilg;ghfpa kdpjd; 
Neubahd clw;ghjpg;gpidj; njhlu;e;J cstpay; uPjpahd 
ghjpg;gpw;Fk; Kfq;nfhLj;j tz;zKs;shd;. ,t;thW jdpk 
dpjdpy; njhlq;fpa ghjpg;G r%fk; kw;Wk; Njrk; rhu;e;J cyf 
shtpa uPjpapy; jhf;fj;ij nrYj;jpf;nfhz;bUf;fpwJ. ,jdhy; 
ngUk;ghyhd ehLfspy; MNuhf;fpak; rhu;e;j tptrhak; vd;gJ xU 
Nfs;tpf;FwpahfNt cs;sJ. MdhYk; xU rpy ehLfs; vjpu;fhy 
re;jjpapdupd; epiyngWifia fUj;jpw;nfhz;L Ntshz;ikia 
MNuhf;fpak; rhu;e;j ghijapy; nfhz;L nry;y Ntz;ba 
eilKiwfisg; gpd;gw;wp Kd;khjpupahfj; jpfo;fpd;wd.         
,jw;nfhU vLj;Jf;fhl;lhf Nrhtpaj; A+dpadpypUe;J gpupe;J te;j 
fpa+gh vd;w ehL ,aw;if tptrhaj;jpdhy; vt;thW jdJ 
nghUshjhuj;ij fl;bnaOg;gpapUf;fpwnjd;gij Nehf;fyhk;. 
,jpypUe;J ehk; mwpe;J nfhs;s Ntz;ba tplak; ahnjdpy; 
er;Rj;jd;ikaw;w Njrj;ijf; fl;bnaOg;Gk; ghijf;F ngUk; jpwT 
Nfhyhf cs;sJ ,aw;if tptrhaNkahFk;. ,jid vkJ ehl;bd; 
tptrhak; rhu;e;j vOr;rpf;fhfTk; gpd;gw;w Ntz;ba mtrpaj; 
jd;ik ,Ug;gij ,isa jiyKiwapduhfpa ehk; czu;e;J 
nfhs;s Ntz;Lk;.

,aw;if tptrhankd;gJ gapupLtjpy; Muk;gpj;J mjd; 
cw;gj;jpg; nghUl;fis mWtil nra;J re;ijg;gLj;JtJ 
tiuahd eilKiwfspy; ve;jtpj ,urhad cs;sPLfisAk; 
gad;gLj;jhJ ,aw;if kw;Wk; capu; rhu;e;j cs;sPLfis kl;Lk; 
nfhz;L Kd;;ndLj;jyhFk;. ,k; Kiw %yk; kuf;fwpfs;;> 
,iyf;fPiu tiffs;;;> gotiffs; vdg; gy tifahd gapu;fisg; 
gapupl KbAk;.

,aw;if tptrhaj;jpd; gz;Gfshf >
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,k; KiwahdJ jw;NghJ rpy Gj;jp[Ptpfshy; mwpag;gl;L 

Kd;;ndLf;fg;gl;L tUfpwJ. mtu;fs; jhkhfNt Kd;te;J ngupa 

mstpy; ,y;yhtpl;lhYk; Nrjd Kiwapy tPl;Lj; Njhl;lr; 

nra;ifapid gpd;gw;wp Mjhakile;J tUfpd;wdu;. ,l 

trjpf;Nfw;g jiuapNyh my;yJ khbj;Njhl;lkhfNth gapupl;L mJ 

rhu;e;j jkJ ngWkjptha;e;j mDgtq;fis Vidatu;fSf;Fk; 

Fwpg;ghf r%f tiyj;jsq;fspD}lhf mwpTWj;jp tUfpd;wdu;. 

,it ngupa mstpy; tpidj;jpwdhd Kiwapy; Kd;ndLf;fg;gl;L 

mjd; Neupa ngWNgWfs; tptrhag; ngUkf;fSf;F xU 

tpopg;Gzu;it Vw;gLj;jp mtu;fisAk; ,jDs; cl;Gfr; nra;tJ 

tuNtw;fj;jf;fnjhU tplakhFk;.

,aw;if 
tptrhak;

Fiwe;j 
rf;jp 
Efu;T

kzz; pd; 
fl;likg;G 
Ngzg;gly;

kzz; pd; 
Nghriz 
Ngzg;gly;

ghJfhg;gh-
-d 

cw;gj;jp;g; 
nghUl;fs;

#ow; 
rkdpiy 
Ngzg;gly;

,aw;if 
tsq;fspd; 
Kiwahd 
ghtid

capu;fspd; 
ePbj;j 
epiy 
ngWif
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,aw;if tptrhakhdJ 

mbg ;gila py ;  gad ;gLj ;  

jg;gLk; %yg;nghUl;fspyp 

Ue;Nj mNrjd tptrhaKiw 

ikapy pUe ;J g pujhdkhf 

NtWgLfpwJ. Fwpg;ghf ,q;F 

,urhadq;fSf;Fg; gjpyhf 

capu; rhu;e;j tskhf;fpfSk; 

,aw;ifg; gPilehrpdpfSk; 

gad;gLj;jg;gLfpd;wd. cjhu 

zkhf ,aw;if tskhf;fp kw;Wk; gPilehrpdpf; fiury;fshf 

Ntg;gpiyf; fiury;> gQ;rftpak;> 

kz;GOj;jputk;> Ie;jpiyf; fiury; 

kw;Wk; ,aw;if cu tiffshf kz;GO 

cuk;> Nrjd $l;Lg; gris vd;gd 

cs;@u; cw;gj;jpg; nghUl;fshf ght 

idapy; cs;sd. ,tw;wpd; ght 

idahdJ #oYf;F er;Rj;jd;ikAs;s 

kPjpfis tpLtpg;gjpy;iy. MfNt 

,urhad kPjpfs; #oypy; Njq;fpapUe;J 

ghjpg ;ig Vw ;gLj;Jk; jd;ikf;F 

,JnthU khw;Wg; gpujpaPlhf tpsq;FfpwJ. ,tw;wpw;F Nkyjpfkhf 

Ez;zq;fpfs; rhu;e;j tskhf;fpfs; Fwpg;ghf iuf;NfhNlhkh> 

,iwNrhgpak;> ngh];Ngh gf;uPwpah vd;gdTk; cs;@u; cw;gj; 

jpfshf re;ijg;gLj;jg;gl;Lk; xU rpyuhy; gad;gLj;jg;gl;Lk; 

tUfpwJ. ,it #oYf;Fk; mJ rhu;e;j capu;fSf;Fk; 

Nerf;fuq;fis ePl;Lfpd;wd. ,it cldbahd tpisit 

Vw;gLj;jhJtpbDk; #oypy; Njq;fpapUe;J ngUf;fkile;J 

Nehahf;Fk; Ez;zq;fpfSf;F vjpuhf ePz;lfhy ghJfhg;ig 

cWjp nra;fpd;wd. gapu;fSf;Nfw;w KiwapYk; ghtidahsupd; 

trjpf;Nfw;gTk; ,tw;iw jputkhfNth my;yJ Jfs;fshfNth 
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gad;gLj;jyhk;. Mdhy; ngUk;ghd;ikahd ePbj;j Neu;Kfg; 

gq;fspg;ig ey;Ffpd;w ,t; ,aw;if tptrhaj;jpd; jhw;gupaj;ij 

czu;e;J nfhz;Nlhupd; msT kpff; FiwthfNt fhzg;gLfpwJ. 

,jw;fhd gpujhd fhuzkhf miktJ tpopg;Gzu;Tk; ek;gfj; 

jd;ikAk; mw;w epiyahFk;. mj;Jld; ngUk;ghyhNdhu; cld 

bahd tpisitNa fUj;jpw; nfhs;tJ Nrjd tptrhaj;jpdhy; 

milaKbahjpUg;gJk; xU tifapy; ,jw;F gq;fspg;Gr; nra;fpwJ.

mz;ikf;fhykhf tptrhak; rhu;e;j mur Muha;r;rp 

epWtdq;fSk; xU rpy jdpahu; epWtdq;fSk; ,aw;if 

tptrhaj;jpd; cz;ikj; jd;ikia Muha;e;J mjid jkJ 

gpuNjrk; rhu;e;j tptrhapfSf;Fk; njupag;gLj;jp eilKiwg;gLj;jp 

tUfpd;wdu;. Mdhy; ,it Vida gpuNjrk; rhu;e;j tptrhapfSf;F 

nrhw;g mstpNyNa nrd;wilfpwJ. Fwpg;ghf tl khfhzj;ijr; 

Nru;e;j tptrhapfshy; ,aw;if tptrhak; gpd;gw;wg;gLk; msT 

kpff; FiwthfNt cs;sJ. ,jd; gpd;dzpapid Muha;e;J 

ghu;j;jhy; Nrjd tptrhak; njhlu;ghd tpopg;Gzu;T ,Ug;gpDk; 

mijr; nraw;gLj;j Kiwahd topfhl;ly;fs; cupa Kiwapy; 

tptrhapfisr; nrd;wilatpy;iy. tptrhaf; fy;tpiaj; njhlUk; 

gy;fiyf;fof khztu;fSk; ,aw;if tptrhak; njhlu;ghf jkJ 

Muha;r;rp KbTfis gy;fiyf;fof kl;lj;NjhL kl;Lk; tpl;L 

nry;fpwhu;fs;. mk; KbTfs; tptrhapfis nrd;wilAk; tPjk; kpff; 

FiwthFk;. rpy re;ju;g;gq;fspy; mtu;fshy; Vw;Wf;nfhs;sg;gLk; 

mstpw;F KbTfSk; miktjpy;iy MfNt ,k;khztu;fs; jkJ 

fy;tp> tptrhapfSf;F gadilAk; tifapy; mika Ntz;L 

nkd;gijf; fUj;jpw;nfhz;L jkJ Muha;r;rpfis Nkw;nfhs;s 

Ntz;Lk;.

mLj;J ,aw;if tptrhaj;ij gpd;gw;wj; Njitahd 

cs;sPl;Lg; nghUl;fshd tskhf;fpfs; gPil ehrpdpfspd; cw;gj;jp 

,Ug;G kw;Wk; re;ijg;gLj;Jk; msT cs;@u; cw;gj;jpahsu;fshy; 
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eptu;j;jp nra;ag;gLk; msT gpd;dilthd epiyiaf; fz;Ls;sJ. 

rpy re;ju;g;gq;fspy; cw;gj;jpahsu;fs; jkJ Kaw;rpiaf; iftpLk; 

epiyf;Fk; MshfpAs;sdu;. ,g; gpd;diltpw;F mtu;fs; jdpNa 

cw;gj;jp kw;Wk; re;ijg;gLj;JtjpNy kl;Lk; ftdQ;nrYj;jp 

khjpupg; gz;iznahd;iw nra;J mjd; tpisTfis ntspg; 

gLj;Jtjpy; jtwp tpl;ldu;. Vnddpy; tptrhapfspd; ek;gfj;jd;ik 

Fiwthf cs;s epiyapy; mtu;fs; Gjpa eilKiwfis 

Vw;Wf;nfhs;tjpy; gpd;dpw;gJ ntspg;gilahd cz;ikahFk;. 

vdNt cs;@u; cw;gj;jpahsu;fs; jdpNa cw;gj;jpg; nghUl;fspy; 

kl;Lk; ftdQ; nrYj;jhJ mtw;iw khjpupg; gz;iz Kiwikapy; 

gad;gLj;jp mjd; ngWNgWfSld; mtw;iw gadhsu;fspd; 

ifapy; fpilf;fr; nra;a Ntz;Lk;. ,jw;F tptrha Muha;r;rp 

khztu;fsJ Muha;r;rpiag; gad;gLj;JtJ NkYk; tYr;Nru;f;Fk;.

MfNt ngUk; cs;@u; cw;gj;jpahsu;fisAk; tptrhaf; 

fy;tpiaj; njhlUk; gy;fiyf;fof khztu;fsJ Muha;r;rp 

fisAk; ,aw;if tptrhaj;jpd; tpidj;jpwdpw;F gf;f gykha;r; 

Nru;j;J er;Rj;jd;ikaw;w Njrj;ijf; fl;bnaOg;Gk; tptrha 

vOr;rpf;fha; if Nfhu;j;jpLNthk;!
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COVID 19 and Sustainable Development Goals : A 

Challenge or an Opportunity?

P. Iyngaran &  S. Sivanujan
Department of Chemistry, Faculty of Science, University of Jaffna

The year 2020 teaches many lessons of humanity and 

sustainability that we’ve forgotten for a long time. The Corona 

Virus Disease as a pandemic is impacting everyone's livelihoods. 

This poses a new dimension for our lifestyles. 

The Sustainable Development Goals were designed at the United 

Nations in 2012 with a primary objective of producing a set of 

goals that meet the urgent environmental, political and economic 

challenges facing our world. Action plans were formulated and 

implemented since then and now the time has come for a timely 

action plan. Because the entire world has a pivotal responsibility 

to respond to the current pandemic.

Figure 1 : UN SD Goals (Source : United Nations)
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Amid a pandemic radically transforming our economic and 

societal conditions, ensuring safety and sustainability is of main 

concern. UN SDGs plan covers quality health care, environment, 

quality food, and economic growth in common. These sectors are 

now vulnerable in the sense of ensuring sustainability. 

As a global community we need to thrive to find answers 

(actually they’re the solutions) to these universal questions;

ØHow far are we now since 2012 on implementing SDGs?

ØWhat’s the strategy to tackle the issues arising in 

implementing SDGs amidst the pandemic?

ØHow to establish post-COVID 19 SDG plan globally?

UN SDGs History of Sri Lanka:  How far are we now since 

2012 on implementing SDGs?

Figure 2: SDG Performance Indicator for Sri Lanka (Source: SD Report)
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Sri Lanka records a rank of 94 out of 166 countries in UN SD 

Goals implementation and development. In the context of Sri 

Lanka, the country has achieved the goals of quality education 

(SDG 4) and climate action (SDG 13) as per UN SDG Index.

Meanwhile, Sri Lanka’s profile shows stagnating actions for 

achieving the goals of gender equality, affordable clean energy 

and sustainable cities and communities. There is a significant 

decrease in the action plan for the goal of life on land. Moderate 

improvements are recorded in achieving zero hunger, clean water 

and sanitation, good health and well-being, decent work and 

economic growth, industry, innovation and infrastructure and 

partnership for goals.

Figure 3: Current Assessment on UN SDGs achievement by Sri Lanka

Figure 4:   SDG Trends of Sri Lanka
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Ground Scenario on SDGs amidst pandemic: what’s the 

strategy to tackle the issues arising in implementing SDGs amidst 

the pandemic?

“Despite the Government’s Initiatives, financing the SDGs 

remain a challenge”

The pandemic is bringing the economy and life to a standstill 

circumstance. This slows the economic growth and paves way for 

increased unemployment and raised poverty and hunger. COVID 

19 exacerbates many existing challenges in the key areas like 

health care, supply chains, cultural sustainability and economic 

growth.

Currently, implementation challenges are being observed when 

establishing the UN SD Goals agenda nationwide :

* Improving the quality and relevance of the education

* Providing medical treatment and care facilities for an 

inclusive community

* Policy support for climate change mitigation

* Financial mobilization and

* Partnership strengthening 
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UN SDG Agenda for Sri Lanka needs a reboot? post COVID-

19 UN SDG plan

This article discusses a few selected SD goals and corresponding 

COVID-19 responses.

Figure 5: Jobs at Risk (Source: ILO)
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“Guidance and advice for people 

to  look after the ir menta l health  

during the COVID-19 pandemic 

— espec ia lly health workers, 

manager s of health  faci li ties, 

people who ar e looking after 

ch ildr en, o lder adul ts, people in  

is olation and member s of the 

public moregenera lly.” 

“ Mobi lizing r esources 

and im plem enting 

innovative  and 

c ontex t- appr opriate  

s olutions to provide 

educ ation remotely, 

lever aging hi -tec h, 

low-tech and no- tech 

approaches”  

“ Mechanism  to 

r educ e gender 

based      v io lenc e 

and 

d iscrimination, 

s ocia l protec tion 

and stimulus 

p lans for 

women”  

“ Promoting green

trans itions, p las tic 

po llution contr ol  and 

enhanc ing green and 

c irc ular economy  plan 

for the country” 

 



Way forward taking as an opportunity :

1. Socio-economic recovery plan for the country

Based on initial research on the economic, social and 

environmental status of the country and ‘New Normal’ 

immediate aftermath of the pandemic crisis, novel multi 

stake-holder recovery plans would be developed aligning 

with UN SDGs.

2. Risk analysis and mitigation plans

Close observation of emerging ‘new normal’ and their 

long-term impact is crucial. In light of the COVID-19 

crisis, a national risk focus will help to financially secure 

the country as well.

3. Social-protection measures

It will be necessary to support people of the nation in a 

more inclusive manner recognizing the cultural and 

societal values. This helps to enhance  social cohesion and 

strengthen trust in government.

4. Re-engineering youth policy

Youth will have a potential role in the country’s recovery 

plan. Policies have to be re-engineered to build a youth 

community with an entrepreneurial mindset. 

Crowdsourcing innovative interventions, nation-wide 

business incubation programs, re-skilling and up-skilling 

programs are in demand to foster the youth circle of Sri 

Lanka.
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It’s a hard truth that everyone in this universe has to 

overcome the challenges in the pandemic. We can’t 

remain action less. As a responsible global community, we 

need to design a sustainable future for us and the 

generation coming up. UN SDG Agenda is an efficient 

tool that has to be enhanced by an action for bridging the 

gaps. 

‘Envisioning a sustainable nation in the post-pandemic era 

with leaving no one behind’
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