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fmrjok 
 

fuys tk mdvï ,Sfõ kQ;k úoHdj .ek u|la okakd fyda lsisjla u fkd okakd fyda 
wh i|ydhs' tla j .;a úg tlS mdvï úis jeks ish jfia fN!;sl úoHd úIhfhys ,d isÿ jQ 
uyd úma,jfha Ñ;a;dl¾IKSh wx. iy tlS úma,jfhka u;= fjk .eg¿ iy wNsryia 
ms<sn| läkï mßoelaula (overview)bÈßm;a lrkjd' f,dalh fyd¢ka jgyd .kafka flfia 
o hkak fuka u f,dalh ms<sn| wm fkd okakd lafIa;%h fld;rï ;=uq, o hk nj úoHdj 
wmg wkdjrKh lrkjd' 

fuys tk m%:u mdvu" zmru iqkaor kshduhz lem lr we;af;a we,an¾Ü 
whskaiaghskaf.a idOdrK idfmalaI;djh ^general relativity& ms<sn| kshduhghs' fojekak 
fjka jkafka kQ;k fN!;sl úoHdfõ jvd;a u wkaoukaoldÍ wx.h jk lafjdkagï 
hdka;%lhghs ^quantum mechanics&' ;=kajekak fjka flfrkafka i¾j f,dalh (cosmos) 
tkï wm Ôj;a jk úYajfha jHqyhghs' isõ jekak uQ,sl mdál,aia fyj;a uQ, wdxY= j,g;a 
mia jekak úis jeks ish jfia isÿ jQ jeo.;a fidhd .ekSï ixYaf,aIKh lsÍfï jEhula 
jYfhka j¾Okh jk lafjdkagï .=re;ajdl¾IKhg;a (quantum gravity& fjka fjkjd' yh 
jeks mdvu iïNdú;dj^probability&" ;dmh ^heat& iy l¨ l=yr ^black holes&.ekhs' 
fmdf;a wjidk fldgfika wm .ek u fidhd ne,Sula lrñka fN!;sl úoHdj u.ska úia;r 
lrk fï mqÿu f,dalfha wfma meje;au .ek wm is;sh hq;af;a flfia o hk m%Yakh úuiqug 
,la lrkjd' 

fï mdvï l;=jrhd úiska Il Sole 24 Ore ^meh 24 ysre& kue;s b;d,s mqj;a mf;a 
breÈk w;sf¾lfha m< lrk ,o ,sms fmf,a È.=jla' breÈk mqj;a m;l ixialD;s msgq 
úoHdj i|yd újD; fldg wfma ixialD;sfha wúfhdackSh iy  jeo.;a wx.hla ms<sn| 
{dkdf,dalhla oe,aùug bv §fï f.!rjh ysñ wdfukafvda ueifrkaá fj; uf.a 
lD;{;djh m< lrkjd' 

 

ldf,da frdfj,a,s 

2014 

 

 



5 
 

 

 

 

 

 

 

 

 

 

1' mru iqkaor kshduh 
 

ish ;dreKHfha wjqreoaol muK ld,hla we,an¾Ü whskaiaghska lsisu wruqKlska 
f;dr j whdf,a hñka l,a .; l<d' fndfyda ;reKhkag tfia ld,h ld oeóulska f;dr j 
wruqKla lrd fhduq fjkak wudrehs' ta;a wjdikdjlg jf.a wfma fndfyduhla fouõmshka 
;ukaf.a ;reK orejka iïnkaOfhka ta jeo.;a ldrKh wu;l lr oukjd' c¾uksfha 
Wiia mdif,a mdvï mka;sj,ska we;s l< wkjr; mSvkh ksid bf.kSu w;yer oud isá 
whskaiaghska ta jir .; lf<a b;d,sfha mdúhd kqjr úiQ ish mjqf,a Woúh iu.hs' fï 
lshk ld,h úisjeks ishjfia wdrïNhhs' b;d,sfha ld¾ñl úma,jh werUqfka;a ta 
ld,fhahs' whskaiaghskaf.a mshd jD;a;sfhka bxðfkarefjla' Tyq ta jk úg b;d,sfha mÿjd 
ñáhdjf;a m%:u úÿ,s n,Yla;s cklh bÈ lrñka isáhd' wruqKlska f;dr j .; l< ta 
ld,fha § whskaiaghska ;reKhd tudkqfj,a ldkaÜ kue;s c¾uka od¾Ykslhdf.a m; fmd; 
lshùfï ksheÆKd' úNd. .ek lror ùug wleue;s jQ Tyq isiqfjl= f,i ,shd mÈxÑ fkdù 
u úfkdaohg fuka b|ysg mdúhd iriúfha foaYk j,g ijka §ug o .shd' Tkak Th 
wkaoug ;uhs fYa%IaG úoHd{hka ìys fjkafka' 

tfia jirla mqrd lsisÿ ksYaÑ; wruqKlska f;dr j l,a .; l< whskaiaghska bka 
miqj YsIHfhl= f,i iaúÜi¾,ka;fha iQßÉ iriúhg we;=¿ ù w;s uy;a Wkkaÿjlska 
fN!;sl úoHdj yodrkakkag mgka .;a;d' bka ;j;a jir lsysmhlg miq" 1905§  Tyq 
fN!;sl úoHdj ms<sn| tl, ;snQ lS¾;su;a u jdr m%ldYkh jQ wekakf,ka o¾ msisla 
^Annalen der Physik&kue;s Y%dia;%Sh iÕrdfõ m< lsÍu msKsi tl msg tl ,sms ;=kla u 
hejqjd' ta yeu ,smshla u fkdfn,a ;E.a. ne.ska ,eîug ;rï úYsIaghs' bka m<uq ,smsfhka 
Tyq lf<a mrudKq hkq we;a;gu mj;sk fohla nj ;yjqre lsÍuhs' fojeks ,smsfhka Tyq 
lafjdkagï hdka;%l úoHdfõ uQ,sl moku y÷kajd ÿkakd' ta .ek uu B<. mdvfï È úia;r 
lrkakï' ;=kajeks ,smsfhka whskaiaghska" idfmalaI;djh ^relativity& ms<sn| ish m%:u kHdh" 
j¾;udkfha úfYaI idfmalaI;djh ^General Relativity& hkqfjka yeÈkafjk kshduh" 
bÈßm;a l<d' idfmalaI;djh ms<sn| fï kshdufhka fmkajd fokafka ieu fofkl= 
iïnkaOfhka u ld,h tl u wdldrhlska .; fkdjk njhs' WodyrKhla jYfhka 
.;af;d;a tljr bmÿk;a ksUq,a orejka fofofkl= w;ßka tla wfhla wfkldg jvd oeä 
fõ.hlska .uka lr ;snqfkd;a idfmalaI;djh ms<sn| fï kshduhg wkqj ta fofokd w;r 
jhfia mr;rhla we;súh yelshs' 

fï ,sms ;=k ksid whskaiaghska tla /hlska úYaj lS¾;shg m;a úoHd{fhl= jqKd' 
úúO iriú j,ska Tyqg wdpd¾h Oqr msßkeuqKd' tfy;a ;ukag ,enqKq ta buy;a lS¾;sh 
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mrhd ta w;r lsishï wksYaÑ; njla Tyqf.a isf;a biau;= fjñka ;snqKd' Bg fya;=j 
idfmalaI;djh ms<sn| Tyq bÈßm;a l< kshduh .=re;ajdl¾IKh ^gravity& ksid jia;= m;s; 
ùu ms<sn| tjlg ms<sf.k ;snQ meyeÈ,s lsÍï yd fkd.e<mSuhs' fï nj Tyqg wjfndaO 
jqfKa  idfmalaI;djh ms<sn| ;u kshduh idrdxY lrñka ,smshla ,shñka isák w;r;=rhs' 
idfmalaI;djh ms<sn| ;u isoaOdka;h wkqj fN!;sl úoHdfõ ks¾ud;D jQ uyd úoHd{ 
whsiela ksõgka úiska iïmdokh lrk ,o úYaj jHdmS .=re;ajdl¾IKh ms<sn| tf;la 
ms<sf.k ;snQ kshdu m%;sixialrKh úh hq;= nj whskaiaghskag jegyqKd' tfy;a th flfia 
m%;sixialrKh l< hq;= o hk .egÆj úi£ug Tyqg ;j;a jir oyhlg wdikak ld,hla 
.; jqKd' .eUqre wOHk j, ksr; jQ ta oi jir" wkjr; W;aidy" jer§ï" wdl=, jHdl=, 
ùï" jerÈ ks.uk iys; Y%dia;%Sh ,sms" úYsIag woyia fuka u fkdfhla jerÈ jegySï j,ska 
o .yk jqKd' 

wjidkfha" 1915 fkdjeïnrfha § tlS .eg¿j uq¿ukska u úi|ñka 
.=re;ajdl¾IKh ms<sn| kj kshduhla úia;r lrk ,smshla m< lsÍug whskaiaghska iu;a 
jqKd' Tyq th ye¢kajQfõ zidfmalaI;djh ms<sn| idOdrK kshduhZ hk kñka' 
whskaiaghskaf.a W;al¾Ij;a u fidhd .ekSu thhs' fN!;sl úoHd lafIa;%fha úYsIagfhl= 
jYfhka ie,flk reishdkq úoHd{ f,õ ,dkafvda mjik wkaoug ishÆ kshdu w;ßka mru 
iqkaor kshduh o thhs' 

wfma ri úkaokfha ixfõ§ nj ;Sj% lrjk úYsIag l,d lD;s w;rg fudaid¾Üf.a 
ßlshqï" fydau¾f.a Täis" uhsl,a wekaðf,da isiaghska isú,sfï weÈ is;a;ï iy 
fIalaiamsh¾f.a ,sh¾ rcq jeks kdgH o .efkkjd' tajdfha is;a ld jÈk rih mßmQ¾Kj ú| 
.ekSug we;eï úg §¾> ld,Sk YslaIKhla wjYH úh yelshs' tfy;a bka ,efnk m%y¾Ih 
wmuKhs' tmuKla fkdj tjeks lD;s wfma weia wrjk iqÆhs' pQvd udKslHhla f,i 
ie,lsh yels whskaiaghskaf.a idfmalaI;djh ms<sn| idOdrK kshduh o ta .Kfha úYsIag 
l,dlD;shla' 

uq,a u jrg whskaiaghskaf.a ta kshduh .ek hï m%udKhl wjfndaOhla we;sùfuka 
ud ;=< we;sjQ wmQre m%fudaoh" m%y¾Ih ug ;ju;a u;lhs' ta uf.a iriú wOHkfha wjidk 
jif¾ .sïydk iD;=jhs' ud le,n%shdfõ fldkafvd*shqß fjrf<a È.d ù .%Sl uOHOrKs wõ 
/ia j, WKqiqï myi ú| .ksñka ysáhd' mdvï mka;sj,g fhdok oeä wjOdkhlska f;dr 
jQ ksjdvq ld,fha § ;uhs fndfyda úg hula ksis f,i bf.k .ekSug wmg bv ,efnkafka' 
tla fldkla ófhl= úiska ymd lk ,o fmd;la lshjñkqhs ud fjrf<a uqkska ;,d ù ysáfha' 
fndf,d.akd iriúfha w;sYh mßY%uldÍ mßirfhka ñ§ ksjdvqjg Wïn%shka l÷ mduq, 
crdjdi ysms kjd;efka ,e.=ï .;a úg ó .=,a jid ;eîug ta fmd; o fhdod .;a ksidhs 
fmdf;a tla fldkla óhkag f.dÿre ù ;snqfKa' b| ysg ta fmd;ska uE;a l< uf.a fokqjka 
ysre /iska Èÿ,k uqyqfoa wE; is;sch olajd fhduq jqKd' ud we;a;gu olskafka whskaiaghska 
úiska mßl,amkh lrk ,o wdldrhg wjldYfha jl%;dj fkdfõ oehs tjeks tla 
wjia:djl § ug yeÕS .shd' th yßhgu lsisfjla uf.a lKg fld÷rd wmQ¾j ryila fy<s 
l<d jf.a jevla' h:d¾:h jid ;snQ lv ;srh lvdjeà wjldYh ieÿï ,;a .eUqre tfy;a 
ir, wkqms<sfj< túg ug úÊcdjla fuka jegfykakg mgka .;a;d' mD:súh f.da,dldr 
nj;a th msiaiqfjka fuka ;u wlaIh jgd lrlefjñka isák nj;a oek .;a od isg 
h:d¾:h hkq yqfola u;=msáka fmfkk foh u fkdjk nj wmg jegyS ;snqKd' ta h:d¾:h 
ms<sn| kj me;s lvla újr jk yeu wjia:djla u w;sYh ixfõ§ .eUqre w;aoelSula njg 
m;a fjkjd'  

b;sydih mqrdu kj oekqu ìys jqfKa merKs oekqu iu;sl%uKh ùfuka' ta 
iu;sl%uK l%shdj,sfha § wiu iu ia:dkhla whskaiaghskag ysñ jkafka wehs@'  

Bg uq,a u fya;=j jrla jgyd .;a úg idfmalaI;djh ms<sn| Tyqf.a kshduh 
fl;rï ir, oehs we;s jk úiauh ckl yeÕSuhs' ud oeka th ieflúka úia;r lrkakï' 
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wem,a jeks o%jHhuh jia;=jla fmdf<djg m;s; ùug;a i| uy fmdf<dj jgd 
N%uKh ùug;a fya;=j myod §ug whsiela ksõgka W;aidy l< nj Tn we;eï úg okakjd 
we;s' ishÆ o%jHhuh jia;= tlsfkl fj; wdl¾IKh lsÍug n, flfrk lsishï n, 
fõ.hla mj;sk nj ksõgka Wml,amkh l<d' Tyq th ye¢ka jQfha .=re;ajdl¾IK n,h 
hk kñka' tfy;a ysia wjldYhla ;=< tlsfklg wE;ska msysá o%jHhuh jia;= w;r fï 
.=re;ajdl¾IKh n,mj;ajkafka wehs o hk ldrKdj yßhgu oek .ekSug ldgj;a neß 
jqKd' kQ;k úoHdfõ mshd jqj o  whsiela ksõgka mjd ta iïnkaOfhka ksYaÑ; woyila 
bÈßm;a lsÍg ue,s jqKd' ksõgka l,amkd l< wkaoug úúO .%y jia;= j,ska hq;= 
wNHjldYh o iuia; úYajh u wvx.= jQ w;s úYd, ysia Ndckhla jf.a wjldYhla' fï 
wm%udK jQ wjldY jHqyh ;=< ießirk ishÆ .%y jia;= lsishï n,hl ueÈy;a ùu ksid 
jl%dldr .uka u.la lrd fhduq jk nj Tyq úYajdi l<d' kuq;a Tyq woyia l< tlS ysia 
Ndckh fyj;a wjldYh ie§ we;af;a fudkjdhskaoe ‘hs úia;r lsÍug ksõgka wiu;a jqKd' 
tfy;a whskaiaghska bm§ug jir lsysmhlg l,ska fYa%IaG fN!;sl úoHd{hka fofofkl= jQ 
n%s;dkH cd;sl uhsl,a *erfâ yd fcaïia uelaiafj,a úiska ksõgkaf.a ta ksIal%sh wjldYhg 
w;sYhska jeo.;a wx.hla wÆ;ska tl;= lrkq ,en ;snqKd' tu wx.h ye¢ka jqfKa 
zúoHq;apqïnl lafIa;%hZ ^electromagnetic field& hk kñkqhs' fï lshk úoHq;apqïnl 
lafIa;%h yeu ;eklg u me;sfrñka wjldYh mqrjk" f¾äfhda ;rx. iïfma%IKh jk" 
c,dYhl u;=msg fuka lïmkh fjk" úoHq;a n,h mßjykh lrk ienE jia;=jla' ish 
mshd úiska bÈ l< úÿ,s n,d.drfha fudagr lrleùug fya;= jQ fï úoHq;apqïnl lafIa;%h 
ms<sn| j ;reK wjÈfha isg u whskaiaghskaf.a oeä wjOdkh fhduqj ;snqKd' úoHq;h 
me;sfrk wdldrhg iudkj .=re;ajdl¾IKh o hï lsis lafIa;%hla u.ska me;sr úh hq;= 
fohla nj whskaiaghskag jegyqKd' ta wkqj úoHq;a lafIa;%hg yd iudkj z.=re;ajdl¾IKSh 
lafIa;%hlaZ ^gravitational field& o mej;sh hq;= nj Tyq woyia l<d' fï .=re;ajdl¾IKSh 
lafIa;%h l=uk iajrEmhlska mj;skafka o" .Ks;uh iólrKhla u.ska th úia;r lrkafka 
flfia o jeks lreKq ms<sn| j whskaiaghskaf.a wjOdkh ksn| j fhduq jqKd' 

fukak fï wjia:dfõ § ;uhs Tyqg w;sYhska u wmQre woyila my< jqfKa' th 
yqfola whskaiaghskaf.a wmQre m%;sNd iïmkak nj ksidu my< jQ woyila' .=re;ajdl¾IKSh 
lafIa;%h hkq wjldYh mqrd me;sreKq fjk;a lafIa;%hla fkdjk nj;a" .=re;ajdl¾IKSh 
lafIa;%h;a wjldYh;a hk fol u tl u fohla nj;a Tyqg jegyS .shd' idOdrK 
idfmalaI;djh ms<sn| ish isoaOdka;fhka Tyq úia;r lrkafka thhs' fláfhka lsõfjd;a 
.%y jia;= .uka lrk ksõgkaf.a wjldYh;a whskaiaghskaf.a .=re;ajdl¾IKSh lafIa;%h;a 
tl u fohla ñi folla fkdfjhs' 

fï wjfndaOh my< ùu yßhg tla ieKlska {dkdf,dalh ,enqjd jf.a fohla' 
;j;a wkaoulska lsõfjd;a th f,dal iajNdjh w;sYhska u ir, lr oelajQ wurKSh 
fudfyd;la' ta wjfndaOhg wkqj wjldYh yd o%jH mod¾: tlsfklska fjkia jQ foaj,a 
fkdjk nj;a wjldYh hkq f,dal iajNdjh ixhqla; j we;s wfkl=;a wx. fuka u ;j;a 
tla j¾.hl o%jHhuh wx.hla nj;a meyeÈ,s jqKd' fï wkqj wjldYhg o wfkla ´kEu 
o%jHhuh wx.hla fuka u ;rx. ke.Sug" wefok iqÆ  ùug" jl .eiSug  yd weUÍug 
yelshs' ta ksid  wm wka;¾.; j we;af;a oejeka; jQ woDYHudk wkuH jHqyhl fkdj 
w;sYhska kuH iajNdjhla .;a oejeka; f.d¿fn,s lgqjla jeks fohla ;=< hehs is;sh 
yelshs' wfma iQ¾hhd ksid ta wjg we;s wjldYh jl .efihs' ta wkqj wfma uy fmdf<dj 
iQ¾hhd jgd .uka lrkafka woDYHudk n,hla ksid  fkdj iQ¾hhd wjg jl .eiS we;s 
wjldYhg yßhg mqkS,dldr flñhlg we§ .sh àla fnda,hla fuka mD:súh frda,a ù hdu 
ksidhs' i¾lia fudagr nhsisl,hla ÿjk udrl <s|l fuka jl .eiqKq ì;a;shla we;s ksidhs 
mqkS,dldr flñh jgd àla fnda,h frda,a ù hkafka' ta yd iuj .%y f,dal iQ¾hhd jgd 
lrlefjkak;a" jia;= m;s; fjkak;a fya;=j wjldYfha we;s jk ta jl .eiSuhs' 

flfia fj;;a" wjldYfha we;s fï jl% ùfï iajdNdjh flfkl=g  úia;r lr 
fmkaúh yelafla flfia o@ oyku jeks ish jfia úiQ úYsIag;u .Ks;{hd jYfhka 
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ie,flk" tjlg .Ks; l=udrhd hk úreodj,sh ,en isá" ld¾,a f*vßla f.daia" lkaol 
jl%dldrhg iajrEmfhka iudk jQ" ;rx.dldr oaúudk u;=msgla úia;r l< yels .Ks;uh 
iólrKhla y÷kajd § ;snqKd' wk;=rej Tyq tu iólrKh ;%sudk fyda Bg jeä udk 
.Kkdjla iys; u;= msglg wdfoaY l< yels wdldrhla fidhd n,k f,i ;ukaf.a fyd| 
u f.da,fhl=g mjrd ;snqKd' n¾kayd¾â rhsudka kñka ye¢ka jqK tlS f.da,hd  is;a .kakd 
iqÆ tfy;a lsis Wmfhda.S;djla ke;ehs ie,lsh yels j¾.fha wdpd¾h Wmdê ksnkaOhla 
,shd wjika lrñka isá wfhla' wjidkfha § rhsudka tu ksnkaOfhka ks.ukh lf<a jl 
.eiqKq wjldYhl we;s iajdNdjh úia;r lsÍug jl .eiSu ms<sn| iqúfYaIS .Ks;uh 
jHdlrKhla wjYH jk njhs' rhsudkaf.a jl% ùu hk kñka j¾;udkfha yeÈkafjk tys 
iïuq;s ixfla;h bx.%Sis R ^wd¾& wl=rhs' fï fidhd .ekSu fhdod .ksñka iólrKhla 
y÷kajd ÿka we,an¾Ü whskaiaghska" R ^wd¾& hkqfjka yeÈkafjk foh wod< jQ o%jHhuh 
jia;=fõ we;s Yla;shg iudk fjk nj fmkajd ÿkakd' ;ks fma<shlska Nd.hla muK jQ fï 
wmQre iólrKfhka m%ldY jqfKa fjk lsisjla fkdj ´kEu o%jHhuh jia;=jla yuqfõ 
wjldYh wkjr;fhka u jl% jk njhs' wjldYh jl% jk fohla njg ks.ukh jqK ta 
wmQre oelau" wka;sug tfia w;sYhska is;a .kakd iqÆ iólrKhla njg m;a jqKd' 

tfy;a fï lshk iólrKh mqrd wka;¾.; j we;af;a wfma Ôjudk jQ úYajhhs' 
whskaiaghskaf.a idOdrK idfmalaI;djh ms<sn| kshdufha wmQre fmdfydi;a nj fï 
iólrKh ksid ;yjqre jQfha wreu mqÿu isyskhl tk o¾Yk ;, tlsfkl mrhd fjkia 
fjkakdla  fuka ta u; msysgd wLKavj .,d wd mqfrdal:k ixLHdj ksidhs' isys úl,a jQ 
whl=f.a Wu;= fodvuÆ ùula f,i fmkqK o fkdlvjd .,d wd ta mqfrdal:k ish,a, 
wjidkfha § i;H njg ;yjqre jqKd' 

fuys § uq,ska u fï iólrKfhka úia;r lrkafka ;drldjla jgd we;s wjldYh 
jl% jk wkaouhs' fï jl% ùu ksid wjg we;s .%y jia;= ;drldj jgd N%uKh fjkjd 
muKla fkdj iDcq f¾Ldjla fuka  .uka lrñka ;snQ wdf,dalh o ;drldj wdikakfha § 
jl% ù bj;g wm.ukh fjkjd' wfma iQ¾hhd ksid o fufia wdf,dalh wm.ukh jk nj 
whskaiaghska mqfrdal:kh l<d' wdf,dalfha ta wm.ukh 1919 § uek ne,Sug yels ùu ksid 
whskaiaghskaf.a tlS mqfrdal:kh ;yjqre jqKd' tfy;a fufia jla jkafka wjldYh muKla 
fkdfjhs" ld,h;a jl% fjkjd' whskaiaghska m< l< mßÈ fmdf<djg wdikakhg jvd jeä 
fõ.hlska by< wyfia § ld,h f.ù hkjd' fuh;a uek n,d ;yjqre lr.;a ;j;a 
mqfrdal:khla' WodyrKhla jYfhka .;af;d;a uqyqÿ fjr< winv yd by< l÷lrfha 
Ôj;a jk ksUq,a fidfydhqrka fofofkla w;ßka fjr< winv Ôj;a jk fidfydhqrdg jvd 
l÷lrfha Ôj;a jk fidfydhqrd w,am jYfhka fyda uyÆ úh hq;=hs' ta;a whskaiaghskaf.a 
iólrKfhka M, .;a fujeks wkdjrKhka yqÿ wdrïNhla muKhs' 

oejeka; ;drldjl we;s ishÆ u oykSh bkaOk ^yhsârcka& oeù wjika jQ miq tys 
Ôú;h wjika fjkjd' túg b;sß jk oejeka; ;drld uD; fYaIh ia:djr j  mj;ajd 
f.k hd fkd yelafla oykh k;r ùfuka miqj tfia ia:djr ùug wjYH lrk ;dm 
Yla;sh ;j ÿrg;a thg fkd ,efnk ksidhs' tys m%;sM,h jkafka u, ;drldfõ ;=uq, nr 
;drldj u; u lvd jeàuhs' fï lvd jeàu fldhs ;rï m%n, o lsj fyd;a ;drldj  wjg 
we;s wjldYh o w;sYhska jl% ù .eUqre l=yrhla ioñka ñh .sh ;drldj iu. lvd 
jefgkjd' úYajfha we;s m;=,la fkd fmfkk iqm%isoaO l¨ l=yr hkqfjka wm y÷kajkafka 
tajdhs' ud iriúfha bf.k .kakd ld,fha tjeks woyia ie,el=fka w;sYhska .=ma; jQ 
kshduhlska Woa.; jQ wúYajdi odhl mqfrdal:k f,ihs' tfy;a fï jk úg tjeks l¨ 
l=yr ish .Kkdjla ksYaÑ;j y÷kd f.k we;s w;r ;drld úoHd{hkaf.a .eUqre 
wOHhkhg tajd ,la j ;sfnkjd' 

tmuKla fkdfjhs iólrKfhka fmkajd fok mßÈ iuia; wjldYhg u m%idrKh 
ùug;a ixfldapkh ùug;a mq¿jka' ;jÿrg;a meyeÈ,s l< fyd;a wjldYhg lsis fia;a u 
ia:djr j isáh fkd yelshs' th wksjd¾hfhka u m%idrKh úh hq;= uhs' tfia úYajh 
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m%idrKh jk nj 1930 § we;a;gu ksÍlaIKh l< fohla' tlS iólrKfhka u fmkajd ÿka 
mßÈ wjldYfha tlS m%idrKh werUqfKa jrl .sKsh fkd yels ;rï wêl;r 
WIaK;ajhlska hq;= j wdxY= ud;%hlg;a jvd l=vdjg mej;s úYajh wo wm Zì.a nEka.aZ 
fkdfyd;a uyd msmsÍu hezhs y÷kajk ixisoaêfha isghs' fu;ek §;a uq,ska u lsisfjla th 
úYajdi lf<a keye' tfy;a ta uyd mqmqrd hdu ksid cks; jQ wêl ;dmfhka fYaI jQ 
zwka;ÍlaI miqìï úlsrKhZ ^cosmic background radiation& ;ju;a úYajh mqrd úisr 
mj;sk nj ksÍlaIK j,ska ;yjqre jQ miq whskaiaghskaf.a iólrKfhka úia;r l< tu 
ldrKfha i;H;dj ksiel j ms<s.ekqKd' whskaiaghskaf.a kshdufhka úia;r jQ wkaoug 
wkqj wjldYh ixp,kh fjkafka oejeka; id.rhl u;=msg c, ;,fha ;rx. Wia my;a 
jk wdldrhghs' fï wkaoñka úysfok .=re;ajdl¾IKSh ;rx. j, n, mEu wE; 
wNHjldYfha msysá hq.au ;drld j, yeisÍfuka oek .ekSug yels ù ;sfnkjd' fï 
kshdufhka wkdjrKh l< tjeks mqfrdal:k fldf;la ÿrg idlaId;a  ù we;a oehs lsj 
fyd;a tls ksÍlaIK w;ßka jer§ï isÿ j we;af;a ì,shk ishhlg tll wkqmd;hlg 
muKhs'  

fláfhka lsj fyd;a whskaiaghskaf.a fï kshdufhka úia;r lrkafka uyd msmsÍulska 
miq fkdlvjd úodrKh fjñka mj;sk úYajh;a" m;=<la fkd fmfkk w.dO l=yr ;=,g 
lvd yef,k wjldYh;a" .%y jia;= wdikakfha § fndl= .efiñka ukao.dó fjk ld,h;a" 
wiSñ;j úyso hk ;drldka;r wjldYfha uqyqol u;=msgl fuka kef.k nisk r< ;rx. 
wdÈfhka iukaú; w;sYhska úiauh ckl j¾Kj;a f,dalhla' fï lreKq ish,a, óhka úiska 
úld ym lrk ,o fldklska hq;a uf.a fmdf;ka  Wlyd .;a oE ñi msiaiqj ;o jQ 
uq.aOfhl= úiska lshk l;kaorhl tk tajd fyda le,n%shdfõ uOHOrKs ysre /ia j, 
WIaK;ajh ksid fyda bka Èÿ,k uqyqo ksid fyda úl,a ù .sh ukil we;sjQ udhd 
o¾Ykhlska ÿgq tajd fkdfõ' ta ish,a, we;a; h:d¾:h njg ;yjqre jQ tajdhs' 

;j;a ksjerÈj lshkjd kï whskaiaghskaf.a ta wkdjrK wfma tÈfkod Ôú;fha 
ksire wúYo núka jeiS .sh úYajfha we;a; h:d¾:h u|lska fyda f;areï .ekSug WmldÍ 
jQ nj b÷rd u lsj yelshs' ta wmQre h:d¾:h yßhg wfma isysk ksu jqKq fohska u ieÿï 
,;a fohla fuka wmg fmkqk;a fkdfhla weoys,s úYajdi j,ska lsÆgq jqk wfma ufkdauh 
isysk j,g jvd m%n, f,i idlaIs j,ska ;yjqre jQ ;sridr h:d¾:hla jYfhka ie,lsh 
yelshs' 

fï lshq ish,a," tkï wjldYh iy .=re;ajdl¾I”h lafIa;%h hk fol u tlla 
njg my< jQ oelau b;d ir, wka;¾{dkhl tald.% m%;sM,hla' tlS wka;¾{dkh 
ksrEmKh lrk ir, iólrKh fndfyda úg Tng f;areï .; fkd yels jqj o fu;ek § 
th i|yka fkd lr isàug ug fkd yelshs' f;areï .ekSu flfia fj;;a" th fld;rï 
ir, tlla oehs my; oelafjk tu iólrKh olsk ´kEu whl=g fmkS hd hq;=hs' 

Rab - ½ Rgab = Tab 

tlS iólrKh tmuK hs̀  

flfia fj;;a fï iólrKh lshùug yd Ndú;d lsÍug wjYH ;dlaIKsl oekqu 
,nd .ekSug kï  Tng rhsudkaf.a  .Ks; l%ufõoh fyd¢ka yeoEÍug;a f;areï .ekSug;a 
isÿfõú' thg uo lem lsÍula yd W;aidyhla wjYHhs' tfy;a ta m%h;akh îf;dajkaf.a 
úr, p;=rx.sl jdoH jDkaohla ri ú§ug wjYH W;aidyhla ;rï u mßY%uhla wjYH 
fkdjk fohla o úh yelshs' flfia fj;;a ta foflka u ,efnk ikaf;daIh yd m%y¾Ih 
wmuKhs' tksid ,efnk kj oelau o wdkkao cklhs" m%{dj wmQrehs' 
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2' lafjdkagd ^Quanta& 
 

úisjeks ishjfia fN!;sl úoHdj ms<sn| m%Odk l=ÆKq fol jYfhka ie,lsh yels" u 
úiska m<uq mdvfï i|yka l< idOdrK idfmalaI;djh ^general relativity& iy fï mdvfï 
idlÉPd lrk lafjdkagï hdka;%lh ^quantum mechanics& tlsfklg fnfyúka fjkia nj 
fmkSu mqÿuhla fkdfõ' fï kHdh foflka u fmkakqï lrkafka wm idudkHfhka olskjdg 
jvd iajNdj O¾ufha wmQre jHqyh fnfyúka ixlS¾K njhs' tfy;a idOdrK 
idfmalaI;djh hkq lÈu g ixhqla; jQ w.kd udKslHhla' th .=re;ajdl¾IKh" wjldYh 
iy ld,h ms<sn| we,an¾Ü whskaiaghska kue;s mqoa.,hdf.a ;ks ys;l my< jQ fnfyúka 
ix.; tfy;a ir, jQ o¾Ykhla' wfkla w;g lafjdkagï hdka;%lh hkq wfma tÈfkod 
Ôú;h iEfyk mßj¾;khlg ,la l< iy ta ms<sn| isÿ l< ishÆ mÍlaIK j,ska wiudk 
f,i iu;a jQ Ndú;hla' ^WodyrKhla jYfhka ud Ndú;d lrk mß.Klh lafjdkagï 
hdka;%lfha M,hla& tfy;a cks; ùfuka ishjila f.ù .sh;a ;ju;a lafjdkagï hdka;%lh 
hkq ÿrjfndaOh iy .=ma; nj hk ;sñr mg j,ska jeiS ;sfnkakla'  

lafjdkagï hdka;%lh ms<sn| woyi m<uq jrg cks; jQfha 1900 § njhs 
ie,flkafka' tod isg ishjila mqrd w;sYhska ;shqKq f,i Wr.d ne¨ Ñka;k m%jdyhlg 
lafjdkagï hdka;%lh n÷ka jqKd'  jrla c¾udkq cd;sl uelaia ma,Ekala  r;a jQ fmÜáhl 
we;s iu;=,s; úoHq;a lafIa;%hl ienE iajNdjh uek ne,Sug woyia l<d' Tyq ta i|yd 
Ndú;d lf<a wmQre Wml%uhla' Tyq tys § l,amkd l< wkaoug Yla;sh hkq" lsishï 
lafIa;%hla mqrd zlafjdkagdZ fyj;a Yla;s msKav jYfhka melÜ ù me;sr mj;sk fohla' ta 
woyi Wmfhda.S lr .ekSfuka uekSug Ndckh jQ foh ksYaÑ; f,ig m%;s ksIamdokh 
lsÍug yels m%;sM, ,nd .ekSug ma,Ekala iu;a jqKd' kuq;a Yla;sh ms<sn| tf;la oek isá 
ish,a, Tyqf.a ta m%;sM, iu. .e<mqfKa keye' ta jk úg nyq,j mej;s u;h jQfha Yla;sh 
hkq ksrka;rfhka u fjkia jk iqÆ fohla njhs' tfia fkdue;sj tf;la mej;s oekqug 
wkqj Yla;sh iE§ we;af;a l=vd fmdÈ fyda melÜ jYfhka hehs ie,lSug WÑ; idOl 
;snqfKa keye' ma,Ekala g wkqj kï Yla;sh iE§ we;af;a l=vd melÜ fyj;a fmdÈ jYfhka 
hehs ie,lSu yqfola .Kkh lsÍu i|yd fhdod .;a iqúfYaI Wml%uhla muKhs' ta 
yefrkakg tu Wml%uh id¾:l ùfï fya;= ms<sn| mQ¾K wjfndaOhla ma,Ekala g ;snqfKa 
keye' Yla;sh fmdÈ fyj;a melÜ jYfhka mj;sk nj ienEjla hkak ksis f,i wjfndaO 
lr .kq ,enqfõ Bg mia jirlg miq whskaiaghska úiskqhs' 

wdf,dalh fmdÈ fyj;a melÜ jYfhka" ke;fyd;a yßhgu lsj fyd;a wdf,dal wxY=  
jYfhka mj;sk nj whskaiaghska fmkajd ÿkakd' wo fï wdf,dal wdxY= wm y÷kajkafka 
fmdafgdak ^photon& hk kñka' ta iïnkaOfhka whskaiaghska ,shQ m;%sldj werfUkafka 
fuf,ihs'  

zug fmfkk wkaoug wdf,dalh ksl=;a ùu ^emission& fyda ixl%uKh ùu yd wod< 
jQ mdrcïnq, lsrK u.ska lef;dav lsrK ksmoùu" f*df,drikaia" iy ld,foay 
úlsrKh ^blackbody radiation& jeks isÿùï jvd;a uekúka wjfndaO lr .ekSug 
wmg yels jkafka Yla;sh jYfhka wiïnkaê; f,i wdf,dalh wjldYfha me;sr 
we;s nj Wml,amkh l, úg § h' fï Wml,amkhg wkqj lsishï m%Njhlska ksl=;a 
jk wdf,dal lsrKhl Yla;sh hkq  m%idrKh jk wjldYhl úisÍ me;sr hkakla 
fkdfõ' we;a; jYfhka u wdf,dal Yla;sh mj;skafka wjldYfha ;ekska ;ek we;s 
Yla;s lafjdkagd tall jYfhks' tajd ixp,kh jkafka lsisÿ Nskak ùulska f;drjhs' 
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we;a; jYfhka u tajd ksmoúh yelafla;a wjfYdaIKh lr .; yelafla;a iïmQ¾K 
tall jYfhka u muKhs'Z 

fulS ir, meyeÈ,s jels yßhgu lafjdkagï kshdufha Wmamekak iy;slh jekshs' 
whskaiaghska ish ,smsh wdrïN lrk úg fhdod .;a zug fmfkk wkaougZ hk wmQre fhÿu 
i;aj úfYaI mßKduh jkafka h hk úYsIag woyi y÷kajd foñka vdúka ,shQ igyka 
fmdf;a tk zuu ys;k úÈhgZ ^I think& hk fhÿu fyda m%:u jrg pqïnl lafIa;%h ms<sn| 
úma,ùh woyi bÈßm;a lrñka uhsl,a *erfâ m< l< zmels<SuZ fyda iu. iu lr 
n,kak' ta mels<Su m%;sNdjka;hdf.a ksi. ,l=Kla' 

whskaiaghskaf.a woyia Tyqf.a fndfyda iuld,Skhka úiska ie,l=fõ wiïu; f,i 
§ma;su;a b,kaodßfhl=f.a ksr¾:l uqrKavq lï f,ihs' tfy;a miq lf,l Tyq fkdfn,a 
;Hd.h Èkd .;af;a o tlS woyia u; msysgd l< fiajdj fjkqfjka' lafjdkagï hdka;%lh 
ms<sn| kHdh cd;l l< mshd ma,Ekala kï" th we;s oeä l< mshd jYfhka whskaiaghska 
ie,lsh yelshs' 

tfy;a fndfyda orejka fuka u lafjdkagï kHdh o whskaiaghskag mjd woyd .; 
fkd yels mßÈ ;ukaf.a u jQ udj;l .uka .;a;d' úisjeks ishjfia fojeks yd f;jeks 
oYl jk úg lafjdkagï kshdufha m%j¾Okh fufyhùfï ,d mqfrda.dñhd jQfha fvkaud¾la 
cd;sl kS,a fnd¾ kue;s úoHd{hdhs' wdf,dal Yla;sh fuka u" mrudKqjl we;s bf,lafg%daka 
j, Yla;shg wdfoaY lr .; yelafla hï hï ksYaÑ; w.hka muKla nj fnd¾ fidhd 
.;a;d' ta wkqj mrudKqjl kHIaáh jgd bf,lafg%daka N%uKh jk llaIj,g ksYaÑ; 
w.hka ;sfnkjd' tl llaIhl isg ;j;a llaIhlg bf,lafg%daka j,g meksh yelafla tu 
llaIfha w.hg wkql+, jk wkaoug Yla;sh wvq jeä lr .ekSfuka muKla nj fnd¾ 
wjfndaO lr .;a;d' fï wkqj llaI w;r  msïula mksk úg bf,lafg%dakhla úiska 
fmdafgdakhla wjfYdaIKh fyda úfudapkh lrkq ,nk nj Tyq fmkajd ÿkakd1' zlafjdkagï 
msïuZ ^quantum leap& hk iqm;< kñka y÷k jkq ,nkafka fï l%shdjhs' mrudKql 
f,dalfha isÿ jk fï fkd weiQ úre wjq,a iy.; yeisÍu ms<sn| lsishï wjfndaOhla we;s 
lr Bg .e<fmk kHdhla f.dv ke.Sfï m%h;akhl ksr; ùu msKsi 20 jeks ishjfia úiQ 
§ma;su;a u ;reK úoHd{ le< fldamkafya.ka ys msysá kS,a fnd¾ f.a wdh;kfha fiajhg 
tla jqKd' wjidkfha 1925 §" ksõgkaf.a iuia; hdka;%sl úoHdj úia:dmkh lrñka" 
lafjdkagï kHdh iQ;%.; l< iólrK m%ldYhg m;a jqKd'  

fuhg jvd ;j;a úYsIag jQ w¾: isoaêhla .ek is;d .ekSu wmg wiSrehs' tl 
w;lska ne¨ úg fuys § ish,a, w;eUq,la fia meyeÈ,shs' yeu fohla u ksis f,i .Kkh 
l< yelshs' tla WodyrKhla .ek i,ld n,uq' Tng u;l we;s yhsv%cka j, isg 
hqf¾kshï olajd jQ" úYajh iE§ we;e’hs ie,lsh yels ishÆ u uQ,o%jH ,ehsia;= .; lrñka 
fukav,Sma úiska ;kkq ,enQ wdj¾;s;d pl%h ^Periodic Table&' tlS wdj¾;s;d pl%h fndfyda 
mx;s ldurj, t,a,d ;sfnkq Tn oel we;s' úYajfha we;s uQ, o%jH fï wdldrhg wdj¾;s;d 
pl%hl ,ehsia;= .; lr we;af;a wehs@ tla tla uQ, o%jH j,g iqúfYaIS .;s .=K 
wdfrdamKh lrñka wdj¾;s;d pl%fha jHqyh fujeks wdj¾; iys; iajrEmhla .;af;a wehs@ 
thg ms<s;=re jYfhka lsj yelafla wdj¾;s;d pl%fha we;s tla tla uQ, o%jHhla lafjdkagï 
hdka;%lh ms<sn| m%Odk iólrKfha úi£ï j,g yßhg u .e<fmk njhs' we;a; jYfhka 
u neÆfjd;a iuia; ridhk úoHdj u Woa.; fjkafka tlu tl iólrKhlska'  

 
1 msg; llaIhl isg mrudKqfõ kHIaáh g wdikak llaIhlg bf,lafg%dakhla msïula mksk úg th llaI 
fol w;r we;s Yla;s fjkig iudk Yla;shla úfudapkh l< hq;=hs' tfukau kHIaáh g kqÿre llaIhl isg 
jvd wE; llaIhlg bf,lafg%dakhla mksk úg tlS llaI fol w;r we;s Yla;s w.fha fjkig iudk Yla;s 
m%udKhla ta bf,lafg%dakh úiska wjfYdaIKh lr .; hq;=hs' - mßj¾;l 
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ysi nuK is;=ú,s u; mokï jQ kj kHdh ms<sn| ta iólrKh m%:u jrg ,shd 
olajkq ,enqfõ widudkH nqoaê m%;sNdjlska hq;a ;reK c¾uka cd;slfhl= jQ j¾k¾ 
yhsfikan¾.a úiska'  

yhsfikan¾.a l,amkd l< wkaoug bf,lafg%daka hkq ks;ru mj;sk tajd fkdfõ' 
Tyqg wkqj bf,lafg%daka mj;skafka lsishï whl= úiska fyda lsishï fohla úiska bf,lafg%daka 
foi n,k úg § fkdfyd;a jvd;a ksjerÈj lsj fyd;a bf,lafg%dak fjk;a hula yd m%;sl%shd 
lrk úg § muKhs' ta wkqj hula yd .efgk úg muKla bf,lafg%dakh .Kkh l< yels 
;rï ksYaÑ;j  lsishï ;ekl fmkS isáhs' we;a; jYfhka u mrudKqfõ tl llaIhl isg 
wfkla llaIhg lafjdkagï msïu mekSu bf,lafg%dakh h:d¾:hla njg fmkakqï lrk tlu 
tl wjia:dj hehs lsj yelshs' ta wkqj bf,lafg%dak hkq tl m%;sl%shdjlska ;j;a 
m%;sl%shdjlg mksk msñ lÜg, jYfhka o ie,lsh yelshs' ndOd lsÍug lsisjla ke;akï 
bf,lafg%dakh lsishï ksYaÑ; ia:dkhl fkd isáhs' fldáka u lsõfjd;a bf,lafg%dakh hkq 
lsis fia;a u ksYaÑ; ;ekl ;sfnkakla fkdfõ'  

yßhg u th h:d¾:h ie,iqï lr we;af;a ix.S; m%ia;drhl olakg ,efnk 
wkaoug ixfla; j,ska msreKq f¾Ldjlg jvd fmfkk fkd fmfkk ;rï hdka;ug i,l=Kq 
l< f¾Ldjla yd iudk wdldrhg jf.a hehs lsj yelsh'  

lafjdkagï hdka;%lfha § lsisÿ wdxY=jlg fyj;a jia;=jlg ksYaÑ; jQ ia:dkhla 
fkdue;shs' tu iajNdjh fjkia jkafka tlS wdxY=j uqyqKg uqyqK ,d fjk;a hula yd 
.efgk m%;sl%shd lrk úg § muKhs' ta wkqj tu wdxY=j tl m%;sl%shdjlska ;j;a 
m%;sl%shdjlg fhduq fjk w;r;=r tys msysàu úia;r lsÍu wjYH jk úg" kshu wjldYhl 
fkd mj;sk wuQ¾; .Ks;uh wjldYhl muKla mej;sh yels wuQ¾; .Ks;uh iQ;%hla wm 
fhdod .kakjd' tfy;a jvd;a wudre u fldgi th fkdfõ' fulS wkaoñka tla ;ekl isg 
;j;a ;eklg tla tla wdxY=j  mksk wdldrh isÿ jkafka l,a ;nd lsj yels rgdjlg wkqj 
fkdj wruqKla fkdue;s wyïnhla f,ihs' ta wkqj bf,lafg%dakhla h<s fmkS isákafka 
fld;ekl oezhs wmg ksYaÑ;j lsj fkd yelshs' wmg l< yelafla th kej; w;k fyda 
fu;ek fyda fjk;a ;ekl fyda fmkS isàfï yelshdj fkdfyd;a iïNdú;dj .Kkh lsÍu 
muKhs' iïNdú;dj ms<sn| fï jeo.;a m%Yakh ;sridr úYaj idOdrK kS;s u.ska ish,a, 
kshdukh lrk fN!;sl úoHdfõ yDoh lrd Èfjk ksfIaO l, fkd yels f,i fohla'  

we;a;gu fuh fmfkkafka úldrhla f,i o@ whskaiaghskag;a th fmkqfKa úldrhla 
f,ihs' f,dal O¾uh ms<sn| lsishï ;SrKd;aul fohla yhsfikan¾.a úiska wjfndaO lr 
f.k we;s nj jgyd .;a whskaiaghska fkdfn,a ;Hd.h i|yd yhsfikan¾.a iqÿiq nj 
fhdackd l<d' kuq;a wksla w;g yhsfikan¾.a wkdjrKh l< oE ta ;rï isys nqoaêu;a 
fohla fkdjk njg whskaiaghska yels yeu wjia:djl u mßNj l<d'  

whskaiaghska jeks flfkla fufia foìä is;lska l%shd lrkafka wehs oehs 
fldamkaf.a.kfha ;reK isxyfhda úu;shg m;a jqKd' fkd is;sh hq;= foaj,a is;Sug ffO¾h 
ÿka Tjqkaf.a wdOHd;añl mS;Djrhd jYfhka ie,lsh yels fï oejeka;hd Tyq úiska u 
y÷kajd ÿka tfy;a tf;la oek fkd isá lafIa;%hl yrU lrkakg fu;rï ìh jkafka 
wehs@' úYaj idOdrK ld,h hkqfjka fohla fkdue;s nj;a wjldYh hkq jla fjk fohla 
nj;a fmkajd ÿka ta whskaiaghska u fkao" f,dalh fï lshk ;rï u wuq;= fohla úh fkd 
yels nj lshkafka@ 

b;d bjis,af,ka ish w¿;a u;h whskaiaghskag myod §ug kS,a fnd¾ ;e;a l<d' 
whskaiaghska thg ish úfrdaOh olajñka tlS kj u;j, we;s mriamr nj fmkajd §ug 
ufkdauh w;ayod ne,Sula bÈßm;a l<d' zfmÜáhla mqrjd we;s wdf,dalfhka tlu tl 
fmdafgdak wdxY=jla .e,ù h;ezhs is;uq''''''Z hkqfjka werfUk whskaiaghskaf.a tla mis÷ 
ufkdauh mÍlaIKhla ye¢kafjkafka zwdf,dal fmÜáfha mÍlaIKhZ hk kñks' tfy;a tlS 
úfrdaO;d m%;slafIam lsÍug iqÿiq ms<s;=re iemhSug kS,a fnd¾ iu;a jqKd' foaYk" ,sms yd 
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,shqï yqjudre u.ska Tjqka fofmd< w;r fï iïnkaOfhka we;s jQ idlÉPdj wjqreÿ 
.Kkdjla u mej;=Kd' tlS idlÉPdj w;r;=r fï fYa%IaGhka fofokd u tlsfkldg 
tfrysj wfudard .;a wkuHYS,S iajNdjh ,sys,a lrñka miq niskakg mgka .;a;d' th 
yßhg ish l,amkd" m< lrk u; kej; i,ld ne,sh hq;= hehs fofokd u bgd .;a jekshs' 
wjidkfha § ta lshQ ;rï mriamrhla w¿;a u; j, fkdue;s nj whskaiaghska ms<s.;a;d' 
tfukau ;uka l,ska mejiQ ;rï u ish,a, ta ;rï ir, iy meyeÈ,s fkdjk nj o fnd¾ 
ms<s.;a;d' tfy;a fudflla fudlla iu. .egqk;a uQ,sl jkafka thska ksoyia jQ úIh uQ,sl 
h:d¾:hla we;s nj he‘hs ;uka oerE u;h neyer lsÍu g whskaiaghskag wjYH jqfKa keye' 
tfuka u kj kHdh u.ska h:d¾:h hkak uqÆukska u fjkia wdldrhlg f;areï lsÍug 
we;s yelshdj m%;slafIam lsÍug kS,a fnd¾ g o wjYH jqfKa keye' flfia fj;;a f,dalh 
f;areï .ekSfï ,d kj kHdh úYd, bÈß mshjrla nj whskaiaghska ms<s.;a;d' tfy;a tu 
kHdfhka fhdackd lrk ;rï f,dalh wuq;= ;ekla fkdúh yels nj;a Bg miqìfuka jvd;a 
nqoaê f.dapr f;areï lsÍula ;sìh hq;= nj;a Tyq ;=< ;snQ úYajdih w;ayeÍug whskaiaghska 
wlue;s jqKd'  

bka ishjila bl=;a j .sh kuq;a wm ;ju;a isákafka t;ek hs' tfy;a lafjdkagï 
kshdufha iólrKh iy tys m%;sM, Èkm;d u mdfya fN!;sl úoHd{hka" bxðfkarejka 
iy Ôj úoHd{hka úúO lafIa;% i|yd Wmfhda.S lr .kakjd' j¾;udk ;dlaIKfha ishÆ 
u wxYj, g th w;sYh f,i m%fhdackj;a ù ;sfnkjd' lafjdkagï hdka;%lh fkd 
;sfnkakg g%dkaisiagr ìys fkdjkakg bv ;snqKd' tfy;a lafjdkagï hdka;%lh ;ju;a 
mj;skafka fnfyúka .=ma; fohla f,ihs' fya;=j tu.ska fN!;sl moaO;shla úia;r fkd 
lrk ksid úh yelshs' lafjdkagï hdka;%lfhka úia;r flfrkafka tla fN!;sl moaO;shla 
;j;a fN!;sl moaO;shlg n,mdkafka flfia o hkak muKhs'  

bka woyia lrkafka l=ula o@ bka lshfjkafka moaO;shl kshu h:d¾:h lsis fia;a u 
úia;r l< yels fohla fkdjk nj o@ fkd tfia kï fkd úi£ we;af;a tlS m%fya,sldfõ 
lsishï fldgila muKla nj o@ tfia;a fkdfõ kï" ud ys;k wkaoug" h:d¾:h hkqfjka 
we;a; jYfhka u ye¢kaúh yelafla moaO;s folla w;r we;sfjk m%;sl%shdjg muKla h 
hk woyi wm úiska ms<s.; hq;= nj o@ wfma oekqu ks;sm;d fkdlvjd j¾Okh fjkjd' ta 
ksid l,lg fmr ys;d .kakgj;a fkd yels jQ oE bgq lsÍug oeka wmg yels ù ;sfnkjd' 
tfy;a fulS {dk j¾Okh ksid kj m%Yak" kj wNsryia j,g uqyqK §ug wmg o isÿ j 
;sfnkjd' flfia fj;;a lafjdkagï kHdfha iQ;% .; lsÍï Wmfhda.S lr .kakd úoHd{fhda 
tu .=ma; iajNdjhka fkd i,ld ;u m¾fhaIK j,ska id¾:l m%;sM, ,nd .kakjd' ta w;r 
uE;l mej;s fndfyda iïuka;%K j,ska ;yjqre fjk wkaoug fN!;sl úoHd{hka yd 
o¾Ykjd§ka lafjdkagï hdka;%lfha .=ma; iajNdjh ms<sn| j fkdlvjd lreKq yodrkjd' 
tfy;a lafjdkagï kshduh ìys ù jir iShla bl=;a j .sh o lafjdkagï kshduh hkqfjka 
wm we;a; jYfhka u y÷kajkafka l=ula o@ th h:d¾:fha iajdNdjh keu;s .eUqre w.dO 
id.rh .fõYkh lrk widudkH lsñ§ula o@ tfia;a ke;skï yqfola wyïnhlska fuka 
yß .sh ovínr l%shdjla o@ fkd tfia kï lsishï m%fya,sldjla wiïmQ¾K f,i úi£ug 
ork jEhula o@ ke;skï wm úiska fuf;la ksis f,i wjfndaO lr fkd .;a lsishï f,dal 
iajNdjhl iqúfYaIS .=Khla ms<sn| j bÕshla o@ 

whskaiaghska ñh .sh úg Tyqf.a fYa%IaG;u m%;sjdÈhd jQ kS,a fnd¾ whskaiaghska 
ms<sn| j b;d yDohdx.u we.hSula l<d' bka l,lg miq fnd¾ ñh.sh úg lsishï wfhla 
Tyqf.a fmd;a .=f,a msysá lÆ ,E,a,l we¢ mska;+rhl PdhdrEmhla f.k ;snqKd' ta lÆ 
,E,af,a we| ;snqfKa whskaiaghska woyia l< ufkdauh mÍlaIKhg wh;a zwdf,dal fmÜáfhaZ 
mska;+rhla' bka ms<sìUq jQfKa wjidkh olajd u ;ukag u wNsfhda. lr .ksñka hula 
uq̈ ukska u jgyd .ekSug fnd¾ ;=< ;snQ wNs,dIhhs' tfukau ;uka ish,a, okafka o hk 
mels<Sula wjidkh olajd u ishÆ fYa%IaGhka ;=< olakg ,enqKd'   
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3' wka;ßlaI jdia;= úoHdj 
 

úisjeks ishjfia uq,a Nd.fha § whskaiaghska ld,h iy wjldYh l%shd lrk wdldrh 
úia;r l<d' ta w;r kS,a fnd¾ iy Tyqf.a ;reK iyldrhka o%jH mod¾:j, wmQre 
lafjdkagï iajNdjh iQ;% .; fldg fmkakqjd' fulS mokï oekqu u; ta ishjfia fojeks 
Nd.fha § ufyalaI jQ úYaj jHqyfha isg w;s laIqo% f,dalfha uQ,sl mdál,aia  fyj;a uQ, 
wdxY= olajd jQ iajNdj O¾ufha fkdfhl=;a lafIa;% f;areï lsÍu msKsi fN!;sl úoHd{fhda 
kj kshdu fol Ndú;d l<d' fï foflka uq,a lreK .ek fï mßÉfþofha § ;a o fojeks 
lreK .ek B<Õ mßÉfþofha § ;a idlÉPd lsÍug ud woyia lrkjd' 

fï mdvu uQ,sl jYfhka u iE§ we;af;a ir, rEm igyka lsysmhlska' Bg fya;=j 
m¾fhaIK" uekqï" .Ks;uh iQ;% iy oeä wfmdaykh ^rigorous deduction& wdÈhg l,ska 
úoHdj hkq uQ,sl jYfhka oelaula ùuhs' úoHdj werfUkafka u oelafuka' úoHd;aul 
Ñka;kh fmdfydi;a jkafka l,ska oel we;s wdldrhg jvd iïmQ¾Kfhka u fjkia 
wdldrhlska hï hï foaj,a oelSug we;s yelshdfjka' tla oelaul isg kj oelaulg .sh 
fï .uk ir, rE igyka u.ska fláfhka bÈßm;a lsÍug ud leu;shs'  

 

by; i|yka rEmfhka fmkakqï lrkafka jir oyia .Kkla ;siafia wm úYajh 
ksrEmKh l< wdldrhhs' ta wkqj fmdf<dj my< o wyi by< o mj;shs' tfy;a br i| 
;drld wdÈh wm jgd lrlefjkafka flfia o hkak fmkajd §u i|yd óg ishjia úis 
yhlg fmr weklaisuekav¾2 fhdod .;a úYajfha my; oelafjk rEm igyk l,la ;siafia 
Ndú;d jQ ta wyi by< fmdf<dj my< mska;+rh h,a mek .sh tlla njg m;a l<d' 

 
2 weklaisuekav¾ hkq fidl%àiag fmr l%s'mQ 610-546 w;r Ôj;a jQ .%Sl od¾Ykslfhla' fu l, ;=¾lshg wh;a 
tl, wfhdakshdj kue;s .%Sl m%dka;fha ñf,gia kqjr úiQ Tyq f;a,aia úiska kdhl;ajh ÿka ñf,aishka 
.=rel=,hg wh;a od¾Ykslfhla' mhs;f.dria Tyqf.a tla f.da,fhla f,i ie,flkjd' - mßj¾;l 
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oeka fï wkqj wyi hkq fmdf<djg by<ska muKla fkdfjhs fmdf<dj jgd u ;sfnk 
fohla' fmdf<dj hkq yßhg wjldYfha mdfjñka fkd jeà ;sfnk .,la jeks fohla' 
fuf,i t,a,S ;sfnk uy fmdf<dfõ iajrEmh f.da,dldr úh hq;= nj túg lsishï 
flfkl=g ^ta mhs;f.dria fyda mdfuksâia úh yelshs& jegyS .shd' Bg fya;=j yeu 
ÈYdk;shlg u tlu ÿrla ;sfnk iajrEmh f.da,h ksidhs' mD:súfha;a ilaj<;a f.da,Sh 
iajrEmh .ek ;¾ldkql+, u;hla bÈßm;a lrñka wyfia we;s ÈjHuh .%y jia;= ish,a, 
mD:súh jgd jD;a;dldr j .uka lrk nj weßiafgdag,3a lshd isáhd' weßiafgdag,af.a ta 
u;hg wkqj úYajfha iajrEmh fufia úh hq;=hs' 

 

  

weßiafgdag,a ziqrmqrh .ekz ^On the Heavens& hk ish lD;sfha úia;r l< úYajfha 
fulS iajrEmh uOH;k hq.fha wjidkh olajd u uOHOrKs iNH;ajh úiska ms<s.kq 
,enqjd' vdkafÜ fuka u fYalaIamsh¾ o mdif,a § bf.k .;af;a weßiafgdag,a y÷kajd ÿka 

 
3 weklaisuekav¾g ishjia tlyudrlg muK miq l%s'mQ 384-322 w;r Ôj;a jQ weßiafgdag,a .%Sl od¾Ykslfhla' 
Tyqf.a .=rejrhd fidl%àiaf.a f.da,fhl= jQ maf,afgdahs' -  mßj¾;l 
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úYajfha fulS iajrEmhhs' fYa%IaG úoHd;aul úma,jh hkqfjka wo wm mjik úYajfha 
iajrEmh ms<sn| B<Õ uyd msïu y÷kajd §u isÿ lrkq ,enqfõ fldm¾ksli4a úiska' 
fldm¾ksliag wkqj f,dalfha msysàu weßiafgdag,a y÷kajd ÿka iajrEmhg jvd f.dvdla 
fjkia jqfKa keye'  

 

 

tfy;a weßiafgdag,a y÷kajd ÿka iajrEmhg jvd b;d jeo.;a fjkila fldm¾kslia 
y÷kajd ÿka iajrEmfha ;snqKd' fldm¾kslia f;areï .;a wkaoug .%y f,dal rx.kfha yß 
ueo msysáfha mD:súh fkdj iQ¾hhd hs' ta wkqj wfma mD:súh yqfola iQ¾hhd jgd lr 
lefjk wfkl=;a .%y f,dal w;ßka tlla muKhs' fldm¾kslia fmkajd ÿka wkaoug mD:súh 
;udf.a u wlaIfha fõ.fhka lrlefjñka iQ¾hhd jgd .uka lrKjd'  

fufia wfma oekqu mq¿,a ùu fkdlvjd isÿ jqKd' jeäl,la fkd f.dia u wfma 
fi!r.%y uKav,h úYajfha msysá ;j;a tjeks fi!r.%y uKav, /ila w;ßka tlla 
muKla nj;a iQ¾hhd hkq wfkl=;a ;drld j,g jeäuk;a hula fkdjk nj;a jeä ÈhqKq 
l< WmlrK fhdod l, ksÍlaIK j,g wkqj ;yjqre jqKd' we;a; jYfhka u wfma 
fi!r.%y uKav,h hkq ì,shk ishhl muK ;drld j,ska iukaú; w;s oejeka; j,djla 
jeks .e,elaishl msysá w;sYhska u l=vd f,aYud;%sl ,mhla'  

 
4 ksfld,ia fldm¾kslia ^l%s'j' 1473)1543& b;d,sfha o bf.k .;a fmda,ka; cd;sl .Ks;{fhla' -  
mßj¾;l 
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tfy;a ;drld w;r we;s ksydßld ^nebulae& hkqfjka y÷kajk §ma;su;a j,djla n÷ 
l,dm ms<sn| j ;drld úoHd{hka úiska 1930 .Kka j, § lrk ,o ksYaÑ; .Kkh lsÍï 
j,ska ;j;a jeo.;a fohla fy<s jqKd' tkï wm i;= w;sYhska m%n, ¥ro¾Yl j,ska olsk 
fmfkk fkd fmfkk f;la  udkfha úisÍ me;sÍ .sh wfma .e,elaish mjd .e,elais j,ska 
.yK w;s oejeka; .e,elais j,djl msysá l=vd ,mhla muKla njhs' ta wkqj úYajh hkq  
talSh f,i wiSñ;j me;sr hk fohla' 

fuys my; oelafjkafka rEm igykla fkdj wNHjldYfha llaI.; fldg we;s 
yn,a ÿr olakfhka .kakd ,o bka fmr lsisÿ m%n, ¥r olakhlska ,nd .; fkd yels jQ 
w.dO wNHjldYfha iajrEmh fmkakqï lrk PdhdrEmhla' yn,a ÿr olakfhka ne¨ úg 
je,s;,hl úisr .sh ,m fuka meyeÈ,sj Èia jqK o mshú weig th fmfkkq we;af;a 
wkaOldr wyfia yqÿ wxYq ud;%sl fldgila jYfhka muKhs' fï PdhdrEmfha we;s yeu lÆ 
,mhlska u fmkajkafka wfma iQ¾hhdg iudk iQ¾hhka ì,shk ishhlg wêl m%udKhlska 
iukaú; .e,elaishla' .; jQ jir lsysmh ;siafia lrk ,o ksÍlaIK j,ska fmkS .sfha fï 
iQ¾hhka jgd o lrlefjk .%y jia;= we;s njhs' tksid úYajh ;=< mD:súh jeks .%y f,dal 
ì,shk" ì,shk" ì,shk .Kkdjla ;sfnkjd'  ne¨ ne¨ yeu w;l u wmg olskakg 
,efnk iajdNdjh fuhhs'  

  

tfy;a fï wiSñ; talSh iajNdjh fmfkk ;rï ir, keye' m<uqjeks mdvfï § ud 
úia;r l< wkaoug wjldYh hkq iu;, tlla fkdj jl% jQ jla' ;ek ;ek mdfjk wiSñ; 
fmk leá j,ska hq;a Wia my;a jk r< iys; uqyqol g iudk rgdjla wkka; wm%udK 
.e,elais ixLHdjla úisÍ me;sreKq úYajhg o we;s nj wm is;ska ujd .;a hq;=hs' úYajfha 
fï r< .eiau we;eï úgl fl;rï idyisl oehs lsj fyd;a ta ksid l¨ l=yr ^black holes& 
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fyj;a .+V w.dO ysoeia mek k.skjd' iS iE ìul u;= j we;s /<s isys .kajk my; rE 
igyfkka ksrEmKh jkafka úYajfha tjka tla ;ekla'  

  

wjqreÿ ì,shk myf<djla ;siafia úldikh fjk ;ek ;ek weñKqK .e,elaisj,ska 
hq;a fï wefok iqÆ wmßñ; úYajh mek kexf.a w;Hka; WIaK;ajhlska iy wm%udK 
>K;ajhlska hq;a w;s laIqo% j,djlska nj wjidkfha § wm okakjd' ta oiqk ksrEmKh 
lsÍug kï ;j ÿrg;a úYajh we| fmkaùug wmg wjYH keye' ta fjkqjg wm l< hq;af;a 
úYajfha iuia; b;sydih u we| fmkaùuhs' rEm igyklska we| fmkajqfjd;a th 
fujekshs'  

 

  

úYajh werUqfKa w;s laIqo% jQ .=,shla fuka' wk;=rej th j¾;udk úYaj mßudKh 
g úodrKh jqKd' úYajh ms<sn| j wm okakd w;s úmq,; u m%udKfhka ne¨ úg j¾;udk 
mska;+rh thhs'  

ta yer ;j;a fjk;a hula we;a o@ úYajh ìys ùug fmr hï fohla ù o@ Tõ" 
iuyrla úg ;sfnkakg we;s' ;j;a mdvï lsysmhg miq ta .ek ud l;d lrkakï' wfma 
úYajh yd iudk fyda Bg fjkia fjk;a úYajhka mj;S o@ wm okafka keye'  
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4' mdál,aia - uQ, wdxY= 
 

óg l,ska mdvfï úia;r l< wfma úYajh ;=< fkdfhla foaj,a o wdf,dalh o 
ießirkjd ' ke;fyd;a ixp,kh fjkjd' whskaiaghska lshd ÿka wkaoug wdf,dalh iE§ 
we;af;a fmdafgdaka ^photon& kñka ye¢ka fjk uQ, wdxY= fyj;a mdál,aia j,ska' tfukau 
wm olsk yeu fohla u iE§ we;af;a mrudKq ^atoms& j,ska' wksla w;g yeu mrudKqjla u 
iE§ we;af;a kHIaáhlska iy ta jgd .uka lrk bf,lafg%dak j,ska' tlS yeu kHIaáhl u 
we;af;a tlg .=,s jQ kHqfg%daka iy fm%dafg%daka ^Proton)' fulS kHqfg%daka iy fm%dafgdaka hk 
foj¾.h u iE§ we;af;a Bg;a jvd l=vd w;s laIqo% wxYq j¾.hlska' ta w;s laIqo% wdxY= j,g 
zlajd¾laiaz ^quarks & hk ku ;enqfõ wefußldkq fN!;sl úoHd{fhl= jQ vqf¾ fc,a udla'  
ne¨ ne,aug wKavr fou<hla f,i yefÕk ta jpkh Tyq Wmqgd .;af;a kjl;d rpl 
fcaïia fcdhsiaf.a z*ske.kaia fõlaZ kue;s lD;sfha tk z;%S lajd¾laia f*da uiag¾ ud¾laZ 
^Three quarks for Muster Mark& kï ta jf.a u wkka ukka wKavr fou< fhÿulska' 
fldfydu jqK;a wfma w;g wyq fjk oefkk yeu fohla u wjidkfha § iE§ we;af;a 
bf,lafg%dak iy fï lshk zlajd¾laiaz j,ska' 

fm%dafgdaka yd kshqfg%daka ;=< we;s lajd¾lai wdxY=  tlg w,jd ;nk n,h W;amdokh 
jkafka fN!;sl úoHd{hska .a¨Tkaia ^gluons) hk úiq¿ kñka y÷kajk w;s laIqo% uQ, wdxY= 
j,ska' 

wNHjldYfha ießirk yeu fohla u ie§ we;af;a fulS bf,lafg%dak" lajd¾laia" 
fmdafgdak iy .a¨Tkaia j,ska' mdál,a fN!;sl úoHdfõ § uQ,sl mdál,a fyj;a uQ, wdxY= 
^elementary particles& jYfhka wOHkh lrkafka tajdhs' úYajh mqrd ießirk tfy;a wm 
yd úr, j .efgk kHqg%sfkda ^Neutrino& iy ðksjd ys msysá hqfrdamSh kHIaál m¾fhaIK 
uOHia:dkh ^CERN& g wh;a iqúYd, yd¾vka fld,hsvrh ^Large Hardon Collider& u.ska 
uE; §  y÷kd .kakd ,o ys.aia fndfidkâ  Higgs bosons& jeks ;j;a j¾. lsysmhla o fï 
uQ,sl mdál,aia j,g tla fjkjd' tfy;a tjeks wu;r mdál,aia j¾. we;af;a oyhlg;a 
jvd wvqfjka' fï ish,a, yßhg f,f.da lÜg, ieÿï .;a f,f.da .fvd,a ;=< wvx.= 
m%d:ñl o%jH mod¾: w;f,diai yd iu l< yelshs'  

lafjdkagï hdka;%lh u.ska úia;r lrkafka fulS mdál,a j, iajNdjh iy tajd 
yeisfrk ießirk wdldrhhs' fï mdál,aia j,g mn¿ jeks h:d iajrEmhla fkdue;s kuq;a 
ta ta lafIa;% j,g iqúfYaI jQ lafjdkagd fuka tlS mdál,aia j¾. o  lghq;= lrkjd' th 
yßhg úoHq;apqïnl lafIa;%hg iqúfYaI jQ lafjdkagd j¾.h f,i fmdafgdak lghq;= lrk 
wdldrhg iudkhs' *erfâ iy uelaiafj,a y÷kajd ÿka úoHq;a pqïnl lafIa;%hg jeks 
ixp,kh jk Wm ia;rhl uQ,sl Woa§mk jYfhka o tajd ye¢kaúh yelshs' fjk;a 
whqrlska lsj fyd;a p,kh jk w;s iQlaIau ;rx.sld jYfhka o tajd ye¢kaúh yelshs' 
mj;sk lsisjla ia:djr ke;s lafjdkagï hdka;%lfha wuq;= kshdu j,g wkqj úfgl fmfkk 
iy ;j;a úfgl w;=reoyka jk ta mdál,aia wka lsisjla fkdj yqfola m%;sl%shdjlska ;j;a 
m%;sl%shdjlg mksk lia;srï f,i o ie,lsh yelshs'   

wNHjldYfha mrudKq j,ska uqÆukska u f;dr  jQ l,dmhla ksÍlaIKh l< o /, 
msáka ießirk fï mdál,aia wmg fidhd .; yelshs' i;H jYfhka u iïmQ¾Kfhka u ysia 
jQ kshu ßla;hla lshd hula fkdue;shs' ksixi, ;u uqyqol jqj o uo jYfhka fyda ye, 
yemamSï isÿ jk nj wmg  oel .ekSug yelshs' úYajh ieÿï ,;a wr lS lafIa;% o ta yd 
iudkj fudfydf;ka fudfyd; ye, yemamSï j,g ,la fjkjd' fï ye, yemamSï ksid 
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úYajh ieÿï ,;a uQ,sl mdál,aia o ksrka;rfhka we;sfjñka ke;s fjñka hk wia:dhS 
iajNdjfhka hqla;hs' 

lafjdkagï hdka;%lh yd mdál,aia kshduh u.ska úia;r lrkafka tn÷ jQ f,dalhla'  
ta wkqj cHdñ;sl j ks;H jQ wjldYhl È.= m%lafIamKhla Tiafia wkjr;fhka .uka lrk 
jia;= .ek lshfjk ksõgka iy ,ma,ia úiska y÷kajd fok ,o hdka;%sl f,dalh blaujd 
fndfyda ÿrla wm oeka meñK ;sfnkjd' lafjdkagï hdka;%lh yd mdál,aia ms<sn| lrk ,o 
m¾fhaIK j,ska wmg fmkajd fok wkaoug f,dalh hkq ksrka;rfhka k<shk we;sfjk 
ke;s fjk foaj,a iïNdrhla fyj;a lïmk iuQyhla' f,dalh hkq we;a;gu isÿùï je,la 
ñi o%jH iuQyhla fkdfjhs'  

úis jeks Y; j¾Ifha ìys jQ fYa%IaG;u fN!;sl úoHd{hka jYfhka ie,flk ßpâ 
f*hauka iy uf¾ f.,a-udka jeks wh úiska 1950 ia  .Kka" 1960 .Kka iy 1970 .Kka j, 
§ mdál,a kHdh ms<sn| f;dr;=re yd úia;r wkql%ufhka f.dv k.kq ,enqjd' lafjdkagï 
hdka;%lh mokï fldg .;a tfy;a t;rï wdl¾IKSh fkdjk kula jk zuQ,sl mdál,aia 
ms<sn| iïu; fudv,hZ hkqfjka ye¢kafjk ixlS¾K kshduh ìys jqfKa Tjqka úiska f.dv 
k.k ,o ta f;dr;=re yd úia;r u;hs' tu.ska bÈßm;a l< ishÆ mqfrdal:k l,la ;siafia 
l< m¾fhaIK je,la u.ska ;yjqre jQ miq 1970 oYlfha § fulS iïu; fudv,h msßmqka 
njg m;a jqKd' wjidk jYfhka tu fudv,h mßiudma;shg m;a jQfha 2013 § ys.aia 
fndfidka ^Higgs boson& fidhd .ekSu;a iu.hs' 

id¾:l m¾fhaIK je,la u.ska ;yjqre lrkq ,enqj o fï iïu; fudv,h .ek 
nrm;< ie,ls,a,la oelaùug fndfyda fN!;sl úoHd{hka ue,s jqKd' ne¨ ne,aug th 
fmkqfKa w;kska fu;kska tl;= fldg me,eia;r wuqKd iE¥ kshduhla f,ihs' th ie§ 
;snqfKa lsisÿ meyeÈ,s wkqms<sfj<lska f;dr j úúO fldgia iy iólrK tlg .eg .id 
wegùfuka' lsishï lafIa;% .Kkla ^tfy;a wehs fï lafIa;% muKla@& lsishï n, ^tfy;a 
wehs fï n, muKla@& iu. wfkHdakH jYfhka l%shd lrñka lsishï iuñ;sl  ^wehs fïjd 
muKla@& fmkakqï lrk nj tu.ska lshhs' tfy;a idOdrK idfmalaI;djh yd lafjdkagï 
hdka;%lh ms<sn| iólrKj, we;s ir, iajrEmh ;ju;a wmg tys olakg keye'  

fï iïu; fudv,h g wh;a iólrK u.ska f,dalh ms<sn| mqfrdal:k lrk 
wdldrh mjd wNQ; f,i meg,s,s iys;hs' fl<skau Ndú;d l< fyd;a fï iólrK j,ska 
,nd fokafka yeu .Kkhla u wm%udKsl lrjk lsisu lulg ke;s mqfrdal:khs' 
iólrKfha wN=; m%;sodk iu;=,s; fldg tajd idOdrKh fldg jevlg we;s m%;sM,hla 
,nd .ekSug kï tlS iólrK j,g wdfoaY lrk mrdñ;sl o ^parameter) wkka; f,i 
iqúYd, hehs wm is;ska is;d .; hq;=hs' fï wê úÑ;% ixlS¾K úê l%uh y÷kajkafka zh<s 
idukHlrKh lsÍuZ ^renormalization& hk ;dlaIKsl fhÿfuka' m%dfhda.sl jYfhka tu 
l%uh M,odhl kuq;a iajNdjO¾uh ms<sn| j ir, f;areï .ekSula fidhk whg th 
fnfyúka ;s;a; úh yelsh' whskaiaghska g miqj úisjeks ishjfia ìys jQ  úYsIag;u 
úoHd{hd yd lafjdkagï hdka;%lfha fYa%IaG .Dy ks¾udK Ys,amshd jYfhka ye¢kaúh yels 
iïu; fudv,fha m%:u yd uQ,sl iólrKfha ks¾ud;D fmda,a ärdla ^Paul Dirac& zwm 
;ju;a fï .eg¿j úi|d keyeZ hkqfjka ta ms<sn| ish fkd i;=g È.ska È.gu m< l<d'  

ta yer iïu; fudv,fha lemS fmfkk iSud we;s nj uE; wjqreÿ lsysmfha § 
wkdjrKh ù ;sfnkjd' yeu .e,elaishla jgd u mod¾: j,ska hq;a iqúYd, j,dl=<la we;s 
nj ;drld úoHd{hska ksÍlaIKh lr ;snqKd' ta nj fy,s jQfha tu j<dj ksid ;drld u; 
we;s jk .=re;ajdl¾I”h n,mEu;a wdf,dalh W;al%uKh ùu fyj;a o bj;g yeÍ hdu;a 
ksidhs' fï iqúi,a j<dj ksid we;sfjk .=re;ajdl¾IKSh n,mEu wmg ksÍlaIKh l< 
yels kuqÿ th iDcq j oel n,d .ekSug fyda th iE§ we;af;a lskï o%jH mod¾:hlska oezhs 
oek .ekSug fyda wmg yelshdjla keye' fï ms<sn| j Wml,amk .Kkdjla u fhdackd 
lr we;s kuq;a ta lsisjla M,odhl ks.ukhla lrd wm fhduq lr keye' lsishï hula 
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t;ek ;sfnk nj ksiel kuq;a ta l=ulaoezhs wm yßhgu okafka keye' j¾;udkfha th 
y÷kajkafka ‘dark matter’ fyj;a zw{d; o%jHZ hk kñka' idlaIsj,ska fmfkk wkaoug th 
by; lS iïu; fudv,h u.ska úia;r fkd l< yels fohla' fkd tfia kï wm th oelsh 
hq;=hs' w{d; o%jH hkq mrudKq" kshqfg%daka fyda fmdafgdak''''''' wdÈh fkdjk" wm fkd okakd 
fjk;a u hï fohla' 

wdorKSh mdGlh" wfma fï fN!;sl úoHd fyda o¾Ykjdo  isysk ;=,ska fuf;la kqÿgq 
oE  fmdf<dfõ;a wyfia;a we;s nj mqÿuhg ldrKhla fkdfjhs' úYajh mqrd .=jka úÿ,s 
;rx. fyda kshqg%sfkda we;s njg iel lsÍug j;a uE;la jk;=re wmg yels jqfKa keye' 
mod¾: f,dalh ms<sn| l;d lrk úg oekg wmg we;s fyd| u wdo¾Yh jYfhka 
ie,flkafka iïu; fudv,hhs' idOdrK idfmalaI;djh g wkqj .=re;ajdl¾IKh wjldY-
ld,h jl% ùfï M,hla f,i lrk úia;rh yd w{d; o%jH yefrk úg iïu; fudv,h 
u.ska lrk ,o wksl=;a ishÆ mqfrdal:k ksjerÈ ù ;sfnkjd'  

Bg úl,am jQ kshdu lsysmhla u fhdackd jQ kuq;a ta yeu tlla u m¾fhaIK yuqfõ 
ì| jeà wj,x.= jqKd' WodyrKhla jYfhka iïu; fudv,fha we;s wms<sfj<ska hq;a 
iólrK fjkqjg jvd ir, jQ;a ukyr jQ;a jHqyhla SU5 hk ;dlaIKsl kñka 1970 .Kka 
j, § y÷kajd ÿka kshdufhka fhdackd jqKd' lsishï iïNdú;djlg wkqj fm%dafgdaka ì£ 
f.dia bf,lafg%dak iy lajd¾laia njg mßj¾;kh jk nj tu kshduh u.ska mqfrdal:kh 
l<d' ta wkqj fm%dafgdaka ì£ hk wkaou ksÍlaIKh lsÍu msKsi oejeka; hka;% iQ;% mjd 
ksmojQjd' fm%dafgdaka j, tlS ì£ hdu ksÍlaIKh lsÍug fN!;sl úoHd{fhda Ôú; ld,hla 
mqrd fjfyiqKd' ^idudkHfhka tjeks ì£ula ksÍlaIKh lsÍug tl fm%dafgdakhla foi 
muKla n,d isàu ksIaM, fohla' ukao tjeks ì£ hdula we;s ùug b;d È.= l,la .; úh 
yels ksidhs' ta ksid idudkHfhka lrkafka fgdka .Kkdjl c,ialkaOhla jgd äfglag¾ 
fyj;a wkdjrl iú fldg tjeks ì£ hdï ksid we;s úh yels m%;sM, ksÍlaIKh lsÍuhs& 
wf|daue’hs̀  tfy;a tfia fm%dafgdaka ì£ hk njla ksÍlaIKh lsÍug lsis Èkl yels jqfKa 
keye' fl;rï ukrï jqj o SU5 hkqfjka ye¢ka jQ ta ,iaik kshduhg fidnd oyu 
wlue;s jQ njla fmkqKd'  

kj j¾.hl mdál,aia ;sìh hq;= nj mqfrdal:kh l< ziqm¾fiñg%slaZ 
(supersymmetric) fyj;a ziqmsßiuñ;slhZ hk kñka ye¢kafjk kshdu ldKavhg o isÿ 
jqfKa o tlS brKu u hs' fï lshk kj mdál,a j¾.h ;sìh hq;= nj oeä f,i úYajdi 
lrk uf.a i.hkaf.a l;kaor j,g jD;a;Sh Ôú;h mqrdu ud lka § ;sfnkjd' tfy;a Èk" 
udi" wjqreÿ yd oYl .Kkla .; j .sh o fï iqmsß iuñ;sl mdál,aia j¾.h ;ju;a yuq 
ù keye' fN!;sl úoHdj hkq yqfola id¾:l;ajh u ms<sn| b;sydihla fkdfjhs' 

ta ksid oekg mj;sk ;;a;ajhg wkqj iïu; fudv,h u; u r|d mej;Sug wmg 
isÿ ù ;sfnkjd' ta fudv,h t;rï ukyr tlla fkdjkakg mq¿jka' tfy;a wm wjg 
f,dalh úia;r lsÍfï ,d th b;d uekúka fhdod .; yelshs' ljqo okafka@ jvd ióm j 
neÆfjd;a tu fudv,h ukyr núka wvq ke;sj we;s' we;eï úg tys we;s ieÕjqKq ir, 
nj oel .ekSug yels jk wkaoñka ta foi ne,Sug ;ju;a wm iu;a ù ke;sj we;s' ta 
wkqj oekg we;s ;;a;ajh u; o%jH-mod¾: ^matter& ms<sn| wfma oekqu fufia iïmsKavkh 
l< yelshs'  

o%jH-mod¾: ^matter& hkq mej;Su iy fkd mej;Su w;r ksrka;rfhka WÉpdjpkh 
fjñka lïmkh fjkakd jQ o lsisjla fkdue;s hehs isf;k wjldYhla jqj mqrjñka 
ießirkakd jQ o uQ,sl mdál,aia fyj;a uQ, wdxY= j¾. w;f,diailska ieÿï .;a;ls' tlS 
mdál,aia ;drld Èÿ,k ? wyfia o" ido j, § yskefyk ;reK uqyqKq j, o" l=Uqre 
jk.yk iy l÷ jeá j, o" iQ¾hdf,dalfha o  wixfLHla jQ ;drld j, o .e,elais j, o 
wmßñ; b;sydih lshd §ug wkka;h olajd u iïnkaO fjk wka;ÍlaI fydaähl we;s 
wl=re jeksh' 
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5' wjldY lKsld 
 
 

we;eï wj,laIK iy wúYo;d ;snqK o ms<s;=re fkdue;s m%Yak b;sß jQ j o" u 
úiska fuf;la i,l=Kq lrk ,o fN!;sl úoHdj ñka fmr fkdjQ úrE wkaoug f,dalh 
ms<sn| j lÈu úia;rhla bÈßm;a lrKjd' wm tksid iEfykak i;=gq úh hq;= hs' tfy;a 
tjeks i;=gla wmg keye' 

fya;=j fN!;sl f,dalh ms<sn| j wm i;= wjfndaOh m;af,a lsishï mriamr 
úfrdaOhla ;sîuhs' úisjeks ishji" fuf;la ud l;d l< udKslH fol" tkï idOdrK 
idfmalaI;djh iy lafjdkagï hdka;%lh wmg ,nd ÿkakd' ;j;a fkdfhla foaj,a yefrk 
úg" úYaj fõoh iy ;drld fN!;sl úoHdj y÷kajd §u" l¨ l=yr iy .=re;ajdl¾IK 
;rx. wOHhkh lsÍu wr lshQ m%:u udKslHh ksid ìys jQ tajdhs' fojekak" mrudKq 
fN!;sl úoHdj" kHIaál fN!;sl úoHdj" uQ,sl mdál,aia ms<sn| fN!;sl úoHdj" 
>KSlrKh jQ mod¾: ms<sn| fN!;sl úoHdj iy fjk;a fndfyda foaj,a i|yd o uQ,sl 
jqKd' j¾;udk ;dlaIKhg moku jQ fï kshdu foflys u iyc yelshdj wm Ôj;a jk 
wdldrh iEfyk mßj¾;khlg ,la lr ;sfnkjd' tfy;a tlS kshdu fofla j¾;udk 
iajrEmhg wkqj wvq u jYfhka kshdu folu ksjerÈ hehs is;sh fkdyelshs' ukao" ta folu 
tlsfklg mriamr hs'  

idOdrK idfmalaI;djh ms<sn| meje;afjk foaYkhlg Woh jrefõ;a lafjdkagï 
hdka;%lh ms<sn| meje;afjk foaYkhlg ijia jrefõ;a iyNd.S jk úYaj úoHd, 
YsIHfhl= Tyqf.a foaYl uydpd¾hjre fudavhka ke;fyd;a wju jYfhka Y; j¾Ihla ;=< 
j;a tlsfkld yd woyia yqjudre lr f.k ke;s wh nj weoyqfjd;a wm mqÿuhg m;a úh 
hq;= keye' ta" f,dalh hkq ish,a, fkdlvjd iïnkaO jk jl% jQ wjldYhla jk nj Woh 
ld,fha weiQ Tyqg f,dalh Yla;s lafjdkagd mskqï .ik iu;, wjldYhla nj ijia 
ld,fha § W.kajkq ,enQ ksidhs'   

fuys we;s WNf;dafldaálh kï fï mriamr kshdu folu m%dfhda.sl j b;d fyd¢ka 
Wmfhda.S lr .; yels ùuhs' iajNdj O¾uh fuys § wm yd .kqfokq lrkafka ñksiqka 
fofofkl= w;r we;s jQ u; fNaohla úi£ug ueÈy;a jQ rdìjrhd fyj;a hqfoõ mQclhd 
jdf.hs' m<uq ñksidf.a l;kaorh weiQ rdìjrhd zTõ Tn ksjerosZ hezhs mejiqjd' túg 
fojekakd Tyqf.a l;kaorhg o lka fok f,i rdìjrhd g lsõjd' ta l;kaorh wjidkfha 
§ rdìjrhd zTn;a yßZ hezhs mejiqjd' fï l;kaor folu hdno ldurfha isg wid isá 
rdìjrhdf.a ìßkaoE zta jqkdg Th fokaku yß fjkak úÈhla keyefkaZ hkqfjka mejiqjd' 
ta wid k<, /,s kexjQ rdìjrhd zTõ Tn;a yßZhezhs ish ìßhg mejiqjd' 

fï .eg¨j úi£u msKsi uyoaùm mfya u úisÍ fjfik isoaOdka; fN!;sl 
úoHd{fhda lKavdhula fndfyda fjfyi uykais fjkjd' ta iïnkaO jQ wOHhk lafIa;%h 
Tjqka úiska y÷kajkq ,nkafka zlafjdkagï .=re;ajdl¾IKhZ (quantum gravity) hk kñka' 
Tjqkaf.a wruqK oekg we;s WNf;dafldaálh úi¢h yels iólrK lÜg,hlska hq;a 
kshduhla u.ska f,dalh ms<sn| jvd ;d¾lsl oelaula we;s lr .ekSuhs'  
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b;d id¾:l tfy;a tlsfklg mriamr kshdu folla fN!;sl úoHd{hkag uqK 
.eiqKq uq,a u wjia:dj fuh fkdfjhs' tjeks mriamr;d úi£ug oerE W;aidy ;=<ska wfma 
oekqu ;j ;j;a mq¿,a lrk wkaofï m%;sM, ñka fmr o ,eî ;sfnkjd' WodyrKhla 
jYfhka .;af;d;a .e,S,sfhdaf.a mrdj,h ^parabola& yd flma,¾f.a b,smaih ^ellipse& 
iïnkaO lsÍfuka ksõgka úYajjHdms .=re;ajdl¾IKh fidhd .;a;d' úoHq;h yd 
pqïnl;ajh ms<sn| kshdu ixfhdackh lsÍfuka uelaiafj,a úoHq;a pqïnl;ajh ms<sn| 
iólrK fidhd .;a;d' úoHq;a pqïnl;ajh iy hdka;%sl úoHdj w;r ;snQ mriamrh 
úi|ñka whskaiaghska úiska idfmalaI;djh fidhd .kq ,enqjd' tfia fnfyúka id¾:l 
kshdu folla w;r we;s fujeks mriamr ;d oelSu úoHd{hkag m%fudao ckl fohla ù 
;snqKd' ukao" Tjqkag widudkH bv m%ia;d tksid we;s ùuhs' ta wkqj by; lS kshdu 
foflka u wm oek .;a lreKq j,g .e<fmk wkaoug f,dalh .ek is;sh yels Ñka;k 
rduqjla f.dv k.d .ekSug wmg fkd yels o@  

lsKsysrhl fuka ;dm §ma;j ;e,s fm<S yev .ekafjk wxl=r woyia" wka;¾ {dkh 
iy fkdfhla m%h;ak" jrla uy;a wNsreÑhlska msh ux fldg w;yer oukq ,enQ ux fm;a"  
;j;a jfrl jer jEhñka ;rKh lsÍug h;ak oerE is;=ú,s iy ;ju;a ;rKh fkd l< 
is;=ú,s - fï wkaoñka {dkfha iSud j,g Tífnka we;s ta fmrgq.dñl;ajfha§ úoHdj ;j 
;j;a ufkdaruHhs' 

úis jirlg fmr fnfyúka >k j ;snQ óÿu w;ßka m%fudao ckl n,dfmdfrd;a;= 
we;s lrñka j¾;udkfha kj ux fm;a .Kkdjla u;= fjkakg mgka f.k ;sfhkjd' tfy;a 
tlS ux fm;a tllg jeä .Kkla we;s neúka ;ju;a .eg¨j úi£ we;ezhs lsj fkdyelshs' 
ux fm;a j, fï nyqúO;ajh u;fNao j,g ;=vq fokjd' tfy;a ta ms<sn| flfrk újdoh 
fnfyúka ksfrda.Shs' fldfydu;a fï ;sñr mg,h uq̈ ukska u my fjk f;la úfõpk iy 
m%;súreoaO u; we;sùu fyd| ,laIKhla' flfia fj;;a fï .eg¨j úi£ug Wmfhda.S lr 
f.k we;s m%Odk m%h;ak w;ßka z¨ma lafjdkagï .=re;ajdl¾IKhZ ^loop quantum gravity& 
hkqfjka ye¢kafjk m¾fhaIK úêl%uh úúO rgj, isg l%shd;aul jk oekqj;a úoHd{ 
lKavdhul f.a oeä lemùu yd wjOdkh Èkd f.k ;sfnkjd'  

¨ma lafjdkagï .=re;ajdl¾IK úê l%ufha wruqK idOdrK idfmalaI;djh yd 
lafjdkagï hdka;%lh taldnoaO lsÍuhs' kshduhka fol u úiska yqjd olajk Wml,amk tajd 
w;r ksis .e,mqï we;s jk f,i kej; ielish hq;= neúka fï úêl%uh Wmfhda.S lr 
.ekSu b;d m%fõifuka l< hq;= fohla'  tfy;a bka ,efnk m%;sM, b;d /äl,a úh 
yelshs' ukao" tksid h:d¾:fha kshu iajrEmh ms<sn| wfma oelau úma,jldÍ f,i fjkia 
úh yels ksidhs'  

fuys wka;¾.; woyi b;d ir,hs' idOdrK idfmalaI;djh wmg lshd § we;s mßÈ 
wjldYh hkq l=iS; fmÜáhla fkdj .;sl iajNdjhlska hq;a fohla' wm o wvx.=j we;s 
th yels<sh yels weUßh yels oejeka; cx.u f.d¿fn,s lgqjla jekakla' wfkla w;g 
lafjdkagï hdka;%lh wmg lshd fok mßÈ fujeks iEu lafIa;%hla u iE§ we;af;a 
zlafjdkagdZ j,ska' lafjdkagd j, g we;af;a w;s ishqï jQ lKslduh jHqyhla' fN!;sl 
wjldYh o ziE§ we;af;a lafjdkagdZ j,ska nj ta wkqj fkdj<yd lshfjhs' 

z¨ma lafjdkagï .=re;ajdl¾IKfhaZ uQ,sl moku kï wjldYh hkq fkdlvjd Èfjk 
fohla fyda wm%udK j fnÈh yels fohla fkdj wxYqud;%hsl zwjldY mrudKqZ  j,ska ieÿï 
,;a fohla njhs' fïjd w;sYhska u l=vdhs' fld;rï l=vd oehs lsj fyd;a l=vd;u 
mrudKqfõ we;s kHIaáhg;a jvd ì,shk ì,shk jdrhlska l=vdhs' ¨ma lafjdkagï 
.=re;ajdl¾IK kshduh fulS zwjldY mrudKZ .Ks;uh iajrEmfhka úia;r lrk w;r 
tajdfha mßKduh ;SrKh lrk iólrK o imhhs' ta iólrK y÷kajkafka z¨maZ fkdfyd;a 
j<Æ hkqfjka' fya;=j ishqï j úhQ oejeka; oe,a ikakdyhl we;s j<Æ fuka tajd tlsfkl 
yd iu. iïnkaO;d cd,hla f.dvk.ñka wjldYh úhk" ksmojk ksidhs'   
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fï wjldY lafjdkagd ;sfnkafka fldfyao@ ms<s;=r" lsis ;ekl fkdue; hkakhs' 
wjldYhhezhs wm lshkafka u wjldY lafjdkagd j,g neúka wjldYhla ;=< wjldY 
lafjdkagd fidhd .ekSug neye' .=re;ajdl¾IKfha fï ;ks ;ks lafjdkagd tlsfkl yd hd 
ùfuka ;uhs wjldYh ksmo ù we;af;a' ta wkqj f,dalh hkq jia;= ms<sn| l;kaorhlg 
jvd wka;¾l%shdldÍ iïnkaO;d iïNdrhla nj kej; jrla wmg fmkakqï lrkjd'  

tfy;a fï kshdufha fojeks M,hhs jvd;a u wka;.dó' fkdfhla foaj,ska hq;= 
ksrka;r wjldYhla ms<sn| woyi w;=reoyka fjkjd fuka u tlS foaj,a fkd ;ld f.ù 
hkakg we;e’hs ie,l=Kq wdÈ;u ‘ld,h’ la ms<sn| woyi o  ta wkqj wj,x.= fjkjd' 
wjldY lKsld yd mod¾: úia;r lrk tlS iólrK ;=< fjkia jk ‘ld,h’ la .ek lsisu 
i|ykla keye' tfy;a ish,a, kej;S we;s njla fyda fjkia fkdjk njla tu.ska woyia 
lrkafka keye' we;a; jYfhka u bka woyia jkafka fjki i¾j jHdmS jk kuq;a tys uQ,sl 
l%shdj,sh ilia jkafka tla fudfyd;lska ;j;a fudfyd;lg wkqm%dma;s jk wdldrhlg 
wkqj fkdjk njhs' w;s laIqo% jQ wdxY= ud;%sl uÜgfï § wdldY lKsld l%shd lrkafka 
iajNdj O¾ufha jdoH jDkaoh fufyh jk ;ks fufyhjkafkl=f.a úOdkhg wkql+, jQ tl 
;d,hlg wkqj fkdfjhs' ta fjkqjg isÿ jkafka tla tla l%shdj,sh ;ukag wdfõKsl ßoau 
j,g wkqj wi,ajeis l%shdj,sfhka ksoyia jQ rx.khl ksr; ùuhs' ld,h bl=;a ùu hkak 
tys § f,dalhg muKla wdNHka;ßl jQ fohla' fjk;a whqrlska lsj fyd;a ld,h hkq 
f,dalh iukaú; ù we;s lafjdkagï ixisoaê w;r we;s iïnkaO;d u; f,dalh ;=< u 
bmÿKq fohla' we;a;gu ld,fha m%Njh tlS lafjdkagï isÿùï w;r we;s iïnkaO;dhs'  

ta wkqj wmg yqremqreÿ f,dalhg jvd fï kshdufhka úia;r jk f,dalh fjkia' ta 
wkqj f,dalh zwvx.=jkZ wjldYhla ;jÿrg;a keye' isÿùï isÿùug .;jk ld,hla o 
tys keye' we;af;a wjldY lafjdkagd iy mod¾: tlsfkl yd fkdlvjd l%shd lrk uQ,sl 
l%shdj,s muKhs' wmg oefkk wjldYh yd ld,h hkq fï uQ,sl l%shdj,s iuQyh .ek 
fnd|jqkq Ñ;%hl ñßÕqjla muKhs' th yßhg ksixi, fohla f,i wm olsk ks,a jka ú,la 
hkq we;a;gu fldaá m%fldaá ixLHd; laIqo% c, wKq j, w;s iS>% rx.khla ùu n÷hs' 

ta wjldY is;a;fï iajrEmh w;Hka;fhka m%n, wkaùlaIhla fhdod ióm rEmhla 
f,i .%yKh l< fyd;a wjldYfha hg lS lKslduh iajdNdjh fï miajeks mdvfï 
Wmdka;sl mska;+rh f,i my; oelafjk wkaoug oel .; yels fõú'  
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fï kshduh m¾fhaIK u.ska ;yjqre l< yels o@ ta ms<sn| j oi wf;a l,amkd lr 
úúO W;aidy wr f.k ;sfnkjd' kuq;a ;ju;a th m¾fhaIK u.ska ;yjqre lr .ekSug 
yels ù keye' flfia fj;;a ta iïnkaOfhka úúO m%h;ak .Kkdjla u l%shd;aulhs'  

fï w;ßka tla m%h;akhl m%Njh jkafka l¨ l=yr iïnkaOfhka lrk ,o 
wOHhkhla' ì| jefgk ;drld ksid wNHjldYfha Woa.; jk l¨ l=yr fyd¢ka 
ksÍlaIKh lsÍug oeka wmg yels ù ;sfnkjd' fï ;drld ;ukaf.a u mod¾:j, nr ksid 
;uka u;g u lvd jefgñka wfma oelafuka w;=reoyka ù hk foaj,a' tfy;a tajd 
w;=reoyka ù hkafka fld;eklg o@ ¨m lafjdkagï .=re;ajdl¾IKh ms<sn| woyi 
ksjerÈ kï tu mod¾: w;Hka; jQ wkka;hla olajd lvd jeáh fkdyelshs' ukao thg 
wkqj we;af;a ksh; wjldY fldgia ñi wm%udK wkka;hla lrd hk wjldYhla fkdfjhs' 
we;a;gu isÿ jkafka ;ukaf.a u nr ksid lvd jefgk fï ;drld mod¾: j, ix>kSNQ; 
^dense& ùu wkql%ufhka by< hdu ksid tla;rd wjia:djl § lafjdkagï hdka;%lh th 
iu;=,s; ùu msKsi m%;súreoaO mSvkhla we;s lsÍu úh yelshs'  

fufia mod¾: j, nr iu;=,s; lsÍu msKsi wjldY-ld,fha ^space-time&lafjdkagï 
WÉpdjpkh jk wÈhf¾ we;ezhs Wml,amkh lrk ;drld y÷kajkafka zma,Ekala 
;drldjz^Plank star& hk kñka' lsishï Èkl wfma iQ¾hhd oeù wjika ù l¨ l=yrhla 
njg m;a fjf;d;a tu l¨ l=yrh lsf,daógr tlyudrl muK úYalïNhlska hqla; úh 
yelshs' fulS lÆ l=yrh ;=< iQ¾hhd f.a mod¾: fkdlvjd tlsfkl u; lvd jefgk úg 
iQ¾hhd o wr lS wdldrhg ma,Ekala ;drldjla njg m;a fjkjd' túg tys úIalïNh 
mrudKqjl úYalïNhg iudk fjkjd' bka woyia jkafka iQ¾hhd ;=< mej;s mod¾: 
wjidkfha § mrudKqjla muK jQ m%udKhla olajd ix>kSNQ; fjk njhs'  mod¾: j, fulS 
w;Hka; iajrEmfhka ;uhs ma,Ekala ;drldjla ixhqla; jkafka' 

ma,Ekala ;drldj hkq ia:djr fohla fkdfjhs' jrla Wmßu uÜgug l=vd ù 
ixfldapkh jQ úg th h<s mK .id m%idrKh ùu werfUkjd' fï m%idrKh l¨ l=yrh 
mqmqrd hdug fya;= fjkjd' lÆ l=yrhla ;=< we;s ma,Ekala ;drldj u; isák uk#l,ams; 
whl=g th fmfkkafka w;sYh YS>%hlska isÿ jk l%shdjla f,ihs' tfy;a tlS ksÍlaIlhdg 
ld,h .; jkafka lÆ l=yrfhka msg; fjfik whl=g .; fjk ld,h yd iudk jQ 
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fõ.hlska fkdfjhs' Bg fya;=j uqyqÿ uÜgfï § ld,h f.ù hdug jvd jeä fõ.hlska l÷ 
uqÿkl § ld,h f.ù hdug we;s fya;=j u hs' tlu fjki w;sYhska u wdka;sl ;;a;ajhla 
ksid ld,h .; ùu fuys § w;sYhska úYd, mßudKhlska isÿùuhs' fldáka u ixfldapkh 
jQ ;drldj kej; m%idrKh ùu b;d YS>%fhka isÿ jk fohla f,i ma,Ekala ;drldj u; 
isák ksÍlaIlhd olsk kuq;a bka neyer isg n,k wfhl=g th fmfkkafka ta b;d È.= 
ld,dka;rhla ;siafia isÿjkakla njhs' È.= l,la ;siafia tlu whqßka l¨ l=yr mejf;k 
nj wmg fmfkkafka o fulS fya;=j ksidhs' l¨ l=yrhla hkq we;a;gu h<s m%;sia:dmkh 
jk ;drldjla ms<sn| w;sYhska ukao .dó^extreme slow motion& o¾Ykhla'  

Wÿkla fuka jQ úYajfha uq,a weis,af,a § we;s jQ lÆ l=yr iuyrla úg oeka 
úodrKh fjkakg mgka f.k we;s jd úh yelshs' th we;a;la kï tajd úodrKh ùfï § 
wê Yla;s fldiañla lsrK f,i wyfia isg tk ix{d oel .ekSug wmg yels fõú' ta 
wkqj lafjdkagï .=re;ajdl¾IKh u.ska md,kh jk m%mxphl iDcq n,mEu fyd¢ka 
ksÍlaIKh lsÍug;a uek n,d .ekSug;a wmg yels ùug bv ;sfnkjd' fuh fnfyúka 
ys;=jlaldr woyila' tfy;a tlS l¨ l=yr úodrK wo o wmg oel n,d .ekSug m%udKj;a 
jk ;rï l¨ l=yr ixLHdjla úYajdrïNfha § ìys ù fkdue;s kï fï woyi ksr¾:l úh 
yelshs' tfy;a wrlS fldiañla lsrK fiùu oeka werö ;sfnkjd' ta wkqj l=ulska l=ula 
isÿfõ o hkak wmg oek .; yels fõú'  

¨ma lafjdkagï .=re;ajdl¾IK kshdufha jvd;a u m%y¾Ih okjk m%;sM,h úYajfha 
iïNjhg wod<hs' m%udKfhka b;d l=vdj isá ld,h olajd wE; w;S;hlg wfma mD:súfha 
b;sydih f.dv ke.Sug wmg yelshs' tfy;a Bg;a fmr isÿ jkakg we;af;a l=ula o@ 
we;a;gu ¨m kshdufha iólrK ta b;sydih bka b;d Tíng o f.dv ke.Sug wmg Woõ 
fjkjd' 

úYajh w;Hka; f,i iïmSvkh ù ix>kSNQ; jQ úg lafjdkagï kHdhg wkqj .¾ys; 
n,hla ^repulsive force&Woa.; fjkjd' tys m%;sM,h jkafka wm uyd msmsreu fyj;a ì.a 
nEka.a hkqfjka y÷kajk isÿùu we;a; jYfhka u h<s isÿ jk uyd msì§ula ^Big Bounce& 
fyj;a mqk¾ ckkhla ùu úh yelshs' ta wkqj wfma f,dalh cks; jkakg we;af;a l,ska 
mej;s úYajhla tys nr ksid ñßlS f.dia w;s laIqo% jQ wjldYhla olajd ixfldapkh ù 
kej; ysá msïfï msì§ wo wm wjg olsk úYajh njg úYd, ùu ksid hehs is;sh yelshs'  

fï h<s msì§u isÿ jk wjia:dj tkï úYajh w;Hka; f,i ixfldapkh jQ wjia:dj 
lafjdkagï .=re;ajdl¾IKfha kshu rc oyk jYfhka ie,lsh yelshs' túg ld,h iy 
wjldYh uq¨ukska u w;=reoyka fjkjd' i¾j f,dalh u yqÿ iïNdú;dfõ j,djla olajd 
Èh ù hkjd' tfia jqj o ¨m lafjdkagï .=re;ajdl¾IK kshdufha iólrKh j,g tajd 
ukdj úia;r l< yelshs' ta wkqj fï miajeks mdvu ms<sn| wjidk rEmh my; oelafjk 
wkaoug we| oelaúh yelshs' 
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wfma úYajh we;eï úg cks; jkakg we;af;a bka fmr wjêhlska W;amkak jk h<s 
msì§ula ksid úh yelsh' ta h<s msì§u weröug fmr úYajh ld,hla fyda wjldYhla 
fkdue;s wka;¾ wjêhla miq lrkakg we;s' 

b;d wE; ÿrg ne,sh yels ljq¿ fN!;sl úoHdj wmg újr lrhs' wm ta ;=<ska 
olskafka wfma úu;sh wekysák foaj,a fkdfjhs' mQ¾j úksYapfhka wfma T¨ f.ä msÍ we;s 
nj;a wfma wka;¾ {dkfha we;s f,dal Ñ;%h md¾Yaúl" .%duH yd m%udKj;a fkdjk Ñ;%hla 
nj;a wmg jegfykjd' fmdf<dj hkq iu;,hla j;a ia:s;sl jia;=jla j;a fkdfjhs' 
l%udkql+, j jvd úia;S¾K f,i iy meyeÈ,sj n,k úg wfma weia mkd msg u f,dalh 
fkdlvjd fjkia jk nj fmakjd' fN!;sl f,dalh .ek 20 jeks Y; j¾Ifha § wm oek 
bf.k .;a foaj,a tla/ia fldg neÆfjd;a mod¾:" wjldYh yd ld,h ms<sn| wm i;= j 
fuf;la mej;s iyc oekqug yd;amiska u fjkia ÈYdjlg wm fhduq lrk u. i,l=Kq 
olakg ,efnkjd' fï i,l=Kq ksjerÈj lshjd f;areï .ekSug yd ta Tiafia ;j;a ál ÿrla 
fyda hEug orK m%h;akhla f,i ¨m lafjdkagï .=re;ajdl¾IK kshduh ie,lsh yelsh'    
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6'iïNdú;dj (Probability), ld,h iy l¨ 
l=yr ;dmh 
 

ud oekgu;a idlÉPd lr we;s m%Odk kshdu iy tu.ska úia;r fjk f,dalfha uQ,sl 
ix>gl j,g w;sf¾l j ;j;a úiañ; wvúhla fN!;sl úoHdfõ ths' wfkla wvú ms<sn| 
úuiqï j,g ;rula fjkia wkaoug ta wvúh ms<sn| idlÉPdj mek k.skafka Z;dmh hkq 
l=ula o@Z hk ;ks m%Yakfhka'  

19 jeks ishjfia ueo Nd.h olajd fN!;sl úoHd{hka ;dmh hkak f;areï .ekSug 
W;aidy lf<a Zle,ßlaz kñka y÷kajk lsishï wdldrhl o%jhla f,ihs' tlla WKqiqï yd 
wfkl isis,a jQ ;a  le,ßla o%j folla jYfhkqhs tl, ;dmh ie,l=fKa' tfy;a ta woyi 
jerÈ tlla nj jeä l,la fkd f.dia jegyqKd' ;dmh hkak l=ulaoe’hs yßhgu f;areï 
.kq ,enqfõ fcaïia uelaiafj,a iy Tiag%shdkq cd;slfhl= jQ ¨äú.a fnd,aÜiaudka hk 
úoHd{hka fofmd<hs' .eUqre uk mqnqÈk jegySula jQ tu.ska fuf;la .fõIKhg ,la j 
fkdue;s fndfyda wuq;= udk lrd wm fhduq jqKd' 

WKqiqï fohla hkq wr l,ska is;+ wkaofï le,ßla o%jhla wvx.= jQ jia;=jla fkdjk 
nj Tjqka fofokd uq,ska u f;areï .;a;d' we;a; jYfhka u WKqiqï jia;=jla hkq ta 
jia;=fõ wvx.= mrudKq jvd blaukska tyd fuyd ixirKh fjk jia;=jla' ksrka;rfhka 
ÿjñka" lïmkh fjñka mskqï .iñka tyd fuyd hk mrudKq iy mrudKq j,ska iE§ we;s 
wKq ksidhs lsishï jia;=jla WKqiqï jkafka' iS;, jdhqjla hkq mrudKq" jvd;a ksjerÈj 
lsj fyd;a tys we;s mrudKq j,ska ie§ .;a wKq" fiñka ixirKh fjk jdhqjla' wfkla 
w;g WKqiqï jdhqjla hkq tys wvx.= wKq jvd;a läkñka .uka lrk jdhqjla' fuh ir, 
j ukdj meyeÈ,s l< yels ldrKhla' kuq;a ta ldrKh t;ekska kj;skafka keye'  

wm okakd wdldrhg ;dmh iEu úgu .uka lrkafka WKqiqï fohl isg iS;, 
fohla lrdhs' WKq f;a j;=r Ndckhlg iS;, f;a yekaola oeuQ úg f;a yekao WKqiqï 
fjkjd' wêl iS;, Èkl WKqiqï we÷ñka f;dr j t<shg neiafid;a wfma YÍr WIaK;ajh 
wfmka m<d f.dia isrer iS;, fjkjd' iS;, fohl isg WKqiqï fohlg .uka fkd fldg 
WKqiqï fohl isg iS;, fohlg muKla ;dmh .uka lrkafka wehs@ 

we;a;gu th ;SrKd;aul m%Yakhla jkafka ld,fha iajNdjh yd th w;r 
iïnkaO;djla we;s ksidhs' ;dm yqjudrejla fkdjk fyda ;dm yqjudrej .Kka .; fkd 
yels ;rï wju yeu ixisoaêhla iïnkaOfhka u wkd.;h yeisfrkafka o yßhgu 
w;S;hg iudk jk wkaoug nj wm okakjd' WodyrKhla jYfhka .;fyd;a fi!r.%y 
uKav,fha .%y jia;= N%uKh ùfï § ;dmh t;rï jeo.;a idOlhla fkdfjhs' we;a;gu 
neÆfjd;a fN!;sl úoHdfõ lsisÿ kshduhla W,a,x>kh lsÍulska f;dr j úreoaO me;a;g o 
N%uKh ùug o .%y jia;= j,g mq¿jka' tfy;a ;dmh cks; jQ jydu wkd.;h w;S;fhka 
fjkia fjkjd' WodyrKhla jYfhka .;af;d;a >¾IKhla fkdue;s kï Trf,daiqjl nÜgd 
fyj;a foda,lhlg fkd kej;S  iodld,slj u foda,kh ùug mq¿jka' tjeks foda,khla 
ùäfhda fldg tu ùäfhdaj úreoaO w;g jdokh l< o wmg oel .ekSug ,efnkafka 
uqÆukska u iajdNdúl jQ foda,khla' tfy;a >¾IKhla ;sfnk úg foda,lh iïnkaO jQ 
oKav u| jYfhka r;a ù Yla;sh laIh ùfuka l,ska mej;s foda,kh flfuka flfuka wvq 
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j hkjd' t;ekska u tlS foda,kh flfuka wvq ù f.k hk wkd.;h yd foda,kh jeä j 
mej;s w;S;h w;r we;s fjki wmg jegfykakg mgka .kakjd' foda,lhl oKafâ we;s 
;dmh wjfYdaIKh fldg ,efnk Yla;sh Wmfhda.S lr .ksñka ksYap, foda,lhla ysá jk 
u foda,kh jkakg mgka .kakd njla wm ljodj;a oel keye' we;a;gu w;S;h iy 
wkd.;h w;r fjkila ;sfnkafka ;dmh mej;=K fyd;a muKhs' wkd.;h w;S;fhka 
fjkia lrk uQ,sl idOlh WKqiqï jQ jia;=j, isg iS;, jia;= lrd ;dmh ixirKh ùuhs' 

bÈka h<s úuiqfjd;a" ld,h f.fjk úg ;dmh WKqiqï jia;=jl isg iS;, 
jia;=jlg ñi" iS;, jia;=jl isg WKqiqï jia;=jlg .uka fkd lrkafka wehs@ 

fnd,aÜiaudka úiska fidhd .;a wkaoug Bg fya;=j úiauh okjk ;rï ir,hs' tkï 
th isÿ jkafka yqÿ wyïnhla f,i njhs'  

fnd,aÜiaudka ish woyi úplaIK f,i iïNdú;dj ^probability&yd iïnkaO l<d' 
;dmh WKqiqï jia;=jl isg iS;, jia;=jlg .uka lrkafka lsishï ksrfmalaI kshduhla 
ksid fkdfjhs' th tfia isÿ jkafka úYd, jYfhka u iïNdú;dj ksidhs' Bg fya;=j 
WKqiqï jia;=jl läkñka ixirKh jk mrudKqjla iS;, mrudKqjla yd .eàug ;sfhk 
bvlv fkdfyd;a iïNdú;dj ixLHdkuh jYfhka neÆfjd;a fnfyúka jeä ùuhs' tfia 
.efgk WKqiqï mrudKqj ish ;dm Yla;sfhka hï m%udKhla iS;, mrudKqjg m%odkh 
lrkjd'  idudkHfhka .eàï j, § Yla;sh ixrlaIKh fjk kuq;a .eàï rdYshla 
we;sfjk úg .uH;djh jkafka Yla;sh wvq jeä jYfhka iudkj me;sr hduhs' fï wkqj 
tlsfkl yd iïnkaO fjk jia;= foll WIaK;ajh tl yd iudk ùfï m%jK;djla we;s 
fjkjd' iS;, jia;=jla yd iïnkaO jk WKqiqï jia;=jla ;j;a WKqiqï ùu fkdúh 
yelalla fkdjk kuq;a" tfia ùug yels iïNdú;djla lsis fia;a u ke;s ;rï h' 

fï wkaoñka iïNdú;dj fN!;sl úoHdfõ flakaøSh woyila jYfhka f.k tu.ska 
;dmfha .;sl iajNdjfha kshu moku úia;r lsÍu uq,§ ie,l=fKa úldrhla f,ihs' 
fndfyda úg isÿ jk mßÈ fnd,aÜiaudka f.a woyig o nrm;< wjOdkhla uq,§ fhduq jqfKa 
keye' tksid 1906 iema;eïn¾ 05 jeks Èk b;d,sfha á%iafg k.rh wi, v%hsfkda j, § 
t,a,S Èúkid.;a fnd,aÜiaudka g Tyqf.a woyia j, ksjerÈ nj f,dalh úiska ms<s.kq 
,eîfï idlaIslrefjl= njg m;a ùug yels jqfKa keye'  

lafjdkagï hdka;%lfha mqfrdal:k j,g wkqj .; fjk yeu fudfyd;l u isÿùï 
we;s jkafka wyïnfhka nj ud fojeks mdvfï § i|yka l<d'  th iïNdú;dj g o 
wod<hs' tfy;a fnd,aÜiaudka úiska woyia l< iïNdú;dj" tkï ;dmhg uq,a jk 
iïNdú;dj fjkia iajNdjhlska hqla; tlla' th lafjdkagï hdka;%lh yd iïnkaO keye' 
;dmh ms<sn| j iïNdú;dj lghq;= lrk wdldrh wfma fkd oekqj;a lu yd tla;rd 
wkaoulg iïnkaOhs'   

ud hula ksYaphg u fkd oek isákakg mq¿jka' tfia jqj ta foh ms<sn|  j wvq jeä 
jYfhka iïNdú;dj wdfrdamKh lsÍug ta fkd oekqj;a lu ug ndOdjla fkdfjhs' 
WodyrKhla jYfhka .;fyd;a fyg fï ud¾fiahs k.rhg jeis jiS o@ ke;fyd;a ;o 
wõj iys; Èkhla fjhs o@ tfia;a fkdfõ kï ysu jefgk Èkhla fjhsoe’hs hkak ud  
ksYaphg u okafka keye' tfy;a fyg - tkï wf.daia;= udifha Èkl ud¾fiahs j,g ysu 
jeàug ;sfnk bvlv fyj;a iïNdú;dj b;d wvqhs' ta yd iudkj fndfyda fN!;sl jia;= 
ms<sn| j o wm hï foaj,a okakd kuq;a ta jia;=jg wod< jk ;j;a fndfyda foaj,a wm 
okafka keye' tksid tu jia;=fõ yeisÍï ms<sn| j wmg mqfrdal:kh l< yelafla 
iïNdú;dj fyj;a tu jia;=j yeisÍug jeä bv lvla we;s wdldrh mokï lr f.khs' 
WodyrKhla jYfhka jd;fhka msreKq neÆï fnda,hla .ksuq' ug tys yevh" mßudj" 
WIaK;ajh uek ne,sh yelshs' tfy;a neÆkh ;=< we;s jdhq wKq neÆkh ;=< u fkdlvjd 
ixirKh jk neúka tlla tlla mdid tu jdhq wKqj, ksYaÑ; msysàu ug oek.ekSug 
fkdyelshs' fï fkdoekqj;alu ksid neÆkh yeisßh yels wdldrh ksielj u lSug ug 
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wmyiqhs' WodyrKhla jYfhka .;af;d;a neÆkfha lg ;o fldg we;s kQ, .,jd neÆkh 
w; yeßfhd;a iQ yඬ k.ñka yelsf<k neÆkh .uka lrk .uka m:h ksYaÑ;j 
mqfrdal:kh lsÍug ug neye' uf.a tu fkdyelshdjg fya;=j" ud oek isákafka neÆkfha 
yevh" mßudj" mSvkh yd WIaK;ajh muKla ksidhs' tfy;a neÆkh iQ yçka yels<S w;k 
fu;ek mskqï .iñka hkafka t;=< we;s jdhq wKqj, msysàu wkqjhs' tu jdhq wKqj j, 
msysàu ksYaÑ;j oek .ekSug ug fkdyelshs' yeu fohla u ug ksYaÑ;j mqfrdal:kh l< 
fkd yels kuq;a th fyda fuh isÿùug we;s  iïNdú;dj .ek lSug ug yelshs' 
WodyrKhla jYfhka .;fyd;a neÆkh ldurfha cfka,fhka bj;g mek wi, we;s 
m%§md.drh jgd rjqula lerlS kej;;a uf.a w;g u kej; meñ”ug we;s iïNdú;djhs 
wvqhs' ukao we;eï yeisÍï isÿ úh yels kuq;a we;eï yeisÍï isÿùug we;s yelshdj 
fyj;a iïNdú;dj fnfyúka wvq ksidhs'  

fï yd iudkj wKq .efgk úg WKqiqï jia;=jl isg isis,a jia;=jla lrd ;dmh 
ixirKh ùfï iïNdú;dj .Kkh l< yelshs' tlS .Kkhkag wkqj iS;, jia;=jlska 
WKqiqï jia;=jla lrd ;dmh ixirKh ùug we;s iïNdú;djg jvd WKqiqï jia;=jlska 
iS;, jia;=jla lrd ;dmh ixirKh ùug we;s iïNdú;dj fnfyúka jeähs'  

úoHdfõ fujeks lreKq iïnkaOfhka meyeÈ,s lr fok YdLdj y÷kajkafka ixLHdk 
fN!;sl úoHdj ^statistical physics& hkqfjka' fnda,aÜiaudkaf.ka wdrïN jQ od isg ;dmh iy 
WIaK;ajh ms<sn| iïNdú;dfõ iajNdjh ksis f,i f;areï .ekSu ixLHdk fN!;sl 
úoHdfõ tla ch.%yKhla' ;dm .;slh ^thermodynamics& hkqfjka ye¢kafjkafka thhs'  

wfma fkdoekqj;alu f,dalfha yeisÍu ms<sn| j hula wÕjk njg mejfik woyi 
ne¨ ne,aug u fmfkkafka w;d¾lsl fohla f,ihs' iS;, f;a yekaola WKqiqï f;a 
fldamamhlg oeuQ úg r;a fjhs' lg ;o l< kQ, .,jd w;yer ouk neÆkhla" ta neÆkh 
.ek wm okafka fudkjd o fkd okafka fudkjd oe’hs fkd ;ld msñ .iñka tyd fuyd ÿjhs' 
bÈka" wm okakd fyda fkd okakd foaj,a yd f,dal kshdu O¾u w;r we;s iïnkaO;dj l=ula 
o@ m%Yakh b;d idOdrK hs' ms<s;=r o fnfyúka  úo.aOhs' 

wm o;a fkdo;a foaj,a fkd ;ld f;a ye¢ yd neÆka yeisfrkafka úh hq;= mßoafoka u 
fN!;sl úoHdfõ kshdu j,g wkqj tajdg wdfõKsl jQ wkaoñka' tajdfha yeisÍu ms<sn| j 
mqfrdal:kh lsÍug wmg we;s yelshdj fyda fkdyelshdj ;SrKh jkafka tu jia;=j, 
ksYaÑ; ;;a;ajh u; fkdj" tu jia;=j, iSñ; .;s ,laIK ixLHdjla iu. wm m%;sl%shd 
lrk wdldrh wkqjhs' fï .;s ,laIK ixLHdj ks.ukh jkafka f;a yekao fyda neÆkh 
fyda iu. wm l%shd lrk iqúfYaI wdldrh u;hs' iïNdú;dj hkq jia;=jl we;s iuia; 
o%jH mod¾: j, mßKduh ;SrKh lrkakla fkdfjhs' iïNdú;dj u.ska ;SrKh lrkafka 
jia;=fõ we;s wm yd wfkHdkH jYfhka l%shd lrk iSñ; .;s ,laIK ixLHdfõ mßKduhs' 
f,dalh ms<sn| Woa.; jk oekqu ixúOdkh lr .ekSfï § wm Ndú;d lrk ixl,am j, 
we;s ÿrjfndaO iy)iïnkaëh iajNdjhhs bka fmkS hkafka' 

iS;, f;a yekaola WKq f;a fldamamhlg oeuQ úg WKqiqï jkafka" f;a yekao iy WKq 
f;a wm iu. l%shdldÍ jkafka" tajdfha iQlaIudjia:dj  ^microstate& ks.ukh lrk wmuK 
jQ úp,H;d w;=ßka iSñ; úp,H;d .Kkla u; muKhs' wm%udK jQ úp,H;d w;ßka 
w;f,diaila muK jQ iSñ; úp,H;d m%udKhla u; jia;=jl wkd.; yeisÍfï mqfrdal:kh 
lsÍu wiSre hs' neÆkfha yeisÍu thg fyd| WodyrKhla' tfy;a tlS iSñ; úp,H;d 
m%udKh jQ jo f;a yekao r;a ùug we;s Wmßu iïNdú;dj mqfrdal:kh lsÍug m%udKj;a 
h'  

fï ÿrjfndaO úfYaI;d fya;= fldg mdGlhdf.a wjOdkh uf.ka .s,syS fkd hkq 
we;ezhs ud is;kjd'  
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;dm .;slh ^tkï ;dmh ms<sn| úoHdj& iy ixLHdk hdka;%lh ^tkï" úúO p,k 
iïnkaO iïNdú;d ms<sn| úoHdj& ms<sn| ixl,am úis jeks ishjfia § úoHq;a pqïnl;ajh 
iy lafjdkagï m%mxph ^quantum phenomena& iïnkaOfhka o wdfoaY lsÍug úoHd{fhda 
lghq;= l<d' tfy;a ta yd iuj" .=re;ajdl¾IK lafIa;%h iïnkaOfhka th wdfoaY lsÍu 
.eg¿ iy.; fohla nj o jegyqKd' r;a jQ .=re;ajdl¾IK lafIa;%hla yeisfrkafka flfia 
o hkak ;ju;a fkd úi|kq ,enQ .eg¿jla'  

úoHq;apqïnl lafIa;%hla r;a jQ úg isÿ jkafka l=ula oehs wms okakjd' WodyrKhla 
jYfhka .;af;d;a Wÿkl we;s WKq úoHq;apqïnl úlsrKfhka wmg wdydrhla msi .; 
yelshs' th úoHd;aul j úia;r lsÍug wm okakjd' tys § úoHq;apqïnl ;rx. lïmkh 
fjñka wyUq f,i Yla;sh fnokjd' yßhg WKqiqï neÆkhla ;=< we;s wKq fuka fuys § 
uq¿ Wÿk u fmdafgdak j,ska msÍ b;sÍ .sh fihla wmg is;ska ujd .; yelshs' tfy;a 
WKqiqï .=re;ajdl¾IK lafIa;%hla hkq l=ula o@  

m<uqjeks mdvfï § wm bf.k .;a wkaoug .=re;ajdl¾I”h lafIa;%hla hkq 
wjldYh u hs' yßhgu lsõfjd;a wjldY-ld,hhs ^space-time&' ta wkqj .=re;ajdl¾I”h 
lafIa;%hla lrd ;dmh me;sfrk úg yß kï wjldYh yd ld,h hk folu lïmkhg ,la 
úh hq;=hs' tfy;a th flfia úia;r l< hq;= o hkak wms ;ju;a yßhg okafka keye' 
WKqiqï jQ wjldY ld,hl we;s ;dm lïmk úia;r lsÍug WÑ; iólrK wm i;= j 
keye' lïmkh jk ld,hla hkq we;a;gu l=ula o@ 

tjeks m%Yak ld,h ms<sn| .eg¨fõ uQ,sl yrh lrd wm fhduq lrjhs' ld,h .; 
ùu ke;akï ld,h .,d hdu ^flow of time& hkq yßhgu l=ula o@ 

fï m%Yakh Ydia;%Sh fN!;sl úoHd ^classical physics& iufha § o bia u;= jqKd' 
oykj jk iy úisjeks ishjfia úiQ od¾Ykslhka o fï m%Yakh i,ld n,d ;snqKd' tfy;a 
m%Yakh jvd;a ;%Sj% f,i biau;= jQfha kQ;k fN!;sl úoHdfõ § hs' hï hï foaj,a ld,fha 
lghq;a;la f,i fjkia jk wdldrh iQ;% .; lsÍu u.ska fN!;sl úoHdj f,dalh úia;r 
fldg olajkjd' hï jia;=jla tys msysàug idfmalaIj fjkia jk wdldrh wmg iQ;% .; 
l< yelshs' tfukau  fhdok ng¾ m%udKh fjkia lsÍfuka yok ßfidafgda n;a j, rih 
fjkia jk wkaou iQ;% .; lsÍug o wmg yelshs' tfy;a ld,h f.fjk .; fjk njla 
wmg fmfkk kuqÿ ng¾ j, m%udKh fyda jia;=jl msysàu iïnkaOfhka ta yd iudk jQ 
f.ùula fyda .; ùula fyda isÿ fjkafka keye' fulS fjki we;sfjkafka flfia o@ 

;j;a wdldrhlg fï .eg¿j u u;= lsÍu msKsi zj¾;udkh hkq l=ulaoeZhs wmg 
wmf.ka u weish yelshs' j¾;udkfha ;sfnk foaj,g muKla wm mj;sk fyj;a úoHudk 
foaj,a hezhs lshuq' w;S;h oeka fkd mj;sk w;r wkd.;h o ;ju;a úoHudk ù keye' 
tfy;a fN!;sl úoHdfõ tk lsisÿ ixl,amhla j¾;udkh fyj;a zoekaZ hk woyig 
wkqrEm fjkafka keye' WodyrKhla jYfhk zoekaZ iy zfu;ekZ hk woyia fol ii|d 
n,uq' fuys § zfu;ekZ hkafkka woyia jkafka l:slhd isák ia:dkhhs' ta wkqj fo ;ekl 
isák mqoa.,hka fofofkla .;af;d;a Tjqka ‘zfu;ekZ hkafkka woyia lrkafka tlsfklska 
fjkia ia:dk folla' tksid ‘fu;ek’ hkafkys f;areu r|d mj;skafka tu jpkh l;d l< 
;ek u;hs' fuh y÷kajk ;dlaIKsl jyr indexical  fyj;a ziQpHd;aulZ hkakhs' zoekaZ 
hk jpkfhka ye|sfjkafka o tu jpkh Ndú;d l< wjia:djhs' tksid th o ziQpHd;aulZ 
jyrla' tfy;a lsisfjla zfu;ekZ we;s foaj,a mj;S iy zfu;ekZ ke;s foaj,a fkd mj;S 
hkqfjka lshkafka keye' tfia kï zoekaZ we;s foaj,a mj;sk nj;a zoekaZ ke;s foaj,a fkd 
mj;sk nj;a wm lshkafka wehs@' b;ska zoekaZ hkq  .; fjk iy wkqms<sfj<ska úoHudk jk 
foaj,a we;s nj ;yjqre lrk úIh uQ,sl fohla o  ke;fyd; zfu;ekZ fuka u yqÿ ufkda 
uQ,sl woyila o@ 

fuh w;sYhska .+V jQ udkisl .eg¿jla nj fmkSug bv ;sfnkjd' tfy;a fuh 
kQ;k fN!;sl úoHdfõ oefjk m%Yakhla ù we;af;a úfYaI idfmalaI;djh g wkqj zoekaZ 



32 
 

hkako ufkda uQ,sl woyila jk neúkqhs' iuia; úYajhg u fmdÿ jQ zoekaZ kue;s jyßka 
yÕjk j¾;udkhla ms<sn| woyi ñßÕqjla nj;a úYajh mqrd f.fjk .; fjk fohla 
f,i ld,h idudkHlrKhlg ,la lsÍu jevlg ke;s fohla nj;a fN!;sl úoHd{fhda 
iy od¾Ykslfhda oeka ks.ukh lr ;sfnkjd' ish fYa%IaG b;d,shdkq ñ;=rd jQ ñfp,a fnfida 
ñh.sh wjia:dfõ § we,an¾Ü whskaiaghska ñfp,a f.a fidfydhqßhg ,shQ wkqfõokSh ,smsfha 
fufia i|yka l<d' zug l,ska ñfp,a fï wuq;= f,dalfhka ksl=;a ù .sfha h' tfy;a bka 
lsisjla woyia fkdfõ' ukao w;S;h" j¾;udkh" wkd.;h tlsfklska fnod fjka fldg 
ie,lSu wdOdk.%dyS ovínr ñßÕqjlg jvd jeä fohla fkdjk nj fN!;sl úoHdj yodrk 
wm jeks wh okakd neúks'Z 

ñßÕqjla jqj o fkd jqk o wm g kï yefÕkafka ld,h jkdys .,d hk" .; fjk" 
f.fjk fohla f,ihs' ta nj wm yefudagu ila iqola fia meyeÈ,s hs' wfma is;=ú,s" wms 
lrk l;d mj;skafka ld,h ;=<hs∙ wfma NdIdfõ jHqyh mokï ù we;af;a o ld,h u; u 
hs' hula isÿ úh" isÿ fjhs" isÿùug kshñ;hs hkqfjka wm Ndú;d lrkafka tneúka' j¾K" 
o%jH muKla fkdj wjldYhlska f;dr jQ f,dalhla .ek l,amkd l< yels jQ j;a ld,hlska 
f;dr jQ f,dalhla .ek wmg l,amkd l, fkdyelshs' c¾uka od¾Ykslfhl= jQ udáka 
yhsfv.¾ wm zld,h ;=< mÈxÑZ nj wjOdrKh l<d' yhsfv.¾ úiska uqLH fohla jYfhka 
i,lkq ,enQ ld,h .; ùu f,dalh ms<sn| lrk úia;rhl wvx.= fkd l< yels fohla o@      

yhsfv.¾ f.a Nla;s u;a wkq.dñlhka o we;=¿ we;eï od¾Ykslfhda h:d¾:fha uqLH 
iajNdj ms<sn| úia;r lsÍug fN!;sl úoHdj wiu;a nj mjid fN!;sl úoHdj hkq fkdu. 
.sh oekqule’hs m%ldY l<d' tfy;a wfma ióm wka;¾{dkhg jegfyk fndfyda foaj,a 
ksjerÈ fkdjk nj w;S;fha fndfyda wjia:d j, § o wm f;areï f.k ;sfnkjd' ióm 
wka;¾{dkh u; muKla r|d mej;=Kd kï ;ju;a wm úYajdi lrkafka me;,s mD:súhla 
iy mD:súh jgd lrlefjk iQ¾hfhla ms<sn| j hs' wfma wka;¾{dkh ye§ jeã we;af;a 
wm i;= iSñ; w;aoelSï mokï lr f.khs' ;rula .eUqrg is;d ne¨ úg f,dalh ;sfnkafka 
wm olsk wdldrhg fkdjk nj jegfykjd' ta wkqj uy fmdf<dj rjqï nj;a wm fjfik 
me;af;a isg neÆfjd;a wmg úreoaO me;af;a fjfik whf.a fomd by< Èidjg;a ysi my< 
Èidjg;a fhduq ù we;s nj wmg jgyd .; yelshs' ifya;=l" m%fõiïldÍ iy {dkdkaú; 
iduQysl mÍlaIdjlska f;dr j yqfola jyd is;g kef.k wka;¾{dkh úYajdi lsÍu m%{d 
iïmkak fohla fkdfjhs' th yßhg u ;uka Ôú; ld,hla mqrd úiQ .ug jvd wjg 
f,dalh lsisu wkaoulska fjkia hehs is;Su m%;slafIam l< uyÆ ñksfil=f.a úYajdih 
jekshs'  

fld;rï úÑ;% hehs wmg fmkqK o ld,h .; ùu fyda f.ù hdu ms<sn| wfma 
w;aoelSu h:d¾:fha uqLH iajrEmhla f,i ie,lSug wjYH;djla keye' tfy;a th 
h:d¾:fha  uqLH fohla jYfhka fkd i,lkafka kï f.ù hk ld,hla ms<sn| jQ  ta úÑ;% 
w;aoelSu wmg ,efnkafka fldfyka o@ 

ud ys;k wkaoug ta mekhg ms<s;=r we;af;a ld,h iy ;dmh w;r we;s l=Æm. 
iïnkaO;dj ;=<hs' ukao w;S;h iy wkd.;h w;r wkdjrKh lr .; yels fjkila 
we;s fjkafka ;dmh ixirKh ùula fyj;a .,d hdu;a isÿ jqj fyd;a muKhs' ;dmh 
iïNdú;djg iïnkaOhs' wfkla w;g iïNdú;dj wjg f,dalh yd wm lrk .kqfokq j, 
§ h:d¾:fha iQLqu úia;r ^fine details& OdrKhg ,la fkd ùu yd iu. iïnkaOhs' ld,h 
.; ùu hkak fN!;sl úoHdj weiqfrka u;= úh yels jqj o tfia th u;= jkafka hï fohl 
h:d meje;au ms<sn| kshu úia;rhla jYfhka fkdfjhs' we;a; jYfhka u fN!;sl úoHdfõ 
§ th u;= jkafka ixLHdk iy ;dm .;sl;ajh hk ikao¾N yrydhs' tksid ld,h ms<sn| 
m%fya,sldj úi|k h;=r th úh yelshs' úIh uQ,sl jYfhka neÆfjd;a zfu;ekZ fkd 
mj;skjd fuka u zoekaZ hkak o fkd mj;sk fohla' tfy;a f,dalh ;=< we;sfjk ishqï 
wka;¾l%shdj,s fya;= fldg f.k lsishï moaO;shla ;=< wfkHdkH jYfhka n,mdk ^wm 
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jeks& ld,sl m%mxp ^temporal phenomenon& we;s úh yels w;r tajd wfkHdakH jYfhka 
l%shd lrkafka wiSñ; jQ úp,H;d j,g wkqjhs' 

wfma u;lh iy wfma ú{dkh f.dv ke.S we;af;a fujeks ixLHdkuh ixisoaê 
u;hs' uk#l,ams; iqmsß m%d{fhl=g kï .,d hk ld,hla fkdue;s nj jyd jegfya ú' 
úYajh hkq Tyqg w;S;h" j¾;udkh yd wkd.;h hk ;=k u tlg tla jQ tlu tl 
l=Üáhla muKhs' tfy;a wfma ú{dkfha we;s iSud lï ksid f,dalh ms<sn| j wmg we;af;a 
fnd| j .sh oelaula' ta ksidhs wm ld,h ;=< Ôj;a jkafka' uf.a b;d,s ixialdrlf.ka 
Khg .;a fhÿulg wkqj lsõfjd;a úoHudkhg jvd wúoHudkh fnfyúka iqúYd,hs' 
ld,h .; ùu ms<sn| ixcdkkh wmg we;sfjkafka wfma fnd| j .sh oelau ksidhs' oeka 
b;ska meyeÈ,s o@ keye meyeÈ,s keye' f;areï .ekSug kï ;j;a fndfyda foa wjfndaO 
lr .; hq;=hs' 

ld,h msysgd ;sfnkafka .=re;ajdl¾IKh" lafjdkagï hdka;%lh iy ;dm .;slh 
wka;¾ fþokh ùfï § mek kef.k .eg¿ .egh yß ueohs' wm ;ju;a fï .eg¿ .egh 
,sykakg ;e;a lrkafka >k  wkaOldrhl isghs' fï m%fya,sldj úi£fï ,d wjYH fldgia 
;=fkka folla u wvx.= lafjdkagï .=re;ajdl¾IKh ms<sn| hï wjfndaOhla ,nd .ekSu 
werö ;snqK o f,dalh .ek wfma oekqu fufyh úh yels mßÈ tlS fldgia ;=k u tlg 
iïnkaO l< yels ;rï m%n, kshduhla ;ju;a fidhd f.k keye'  

ish fi!LH ;;a;ajh ksid frdao mqgqjlg iSud ù hdka;%sl wdOdrlhlska l;d lrñka 
fN!;sl úoHdjg w;s úYsIag fiajdjla lsÍu ksid m%isoaêhg m;a iaàjka fydalska.a úiska 
iïmQ¾K lrk ,o we;eï .Kkh lsÍula yryd fï .eg¿j úi£u ms<sn| lsishï bÕshla 
wmg ,efnkjd'  

ksrka;rfhka u lÆ l=yr wêl;r ;dmfhka hqla; jk nj lafjdkagï hdka;%lh 
Wmfhda.S lr .ksñka fydalska.a id¾:l f,i fmkajd ÿkakd' tajdhska ;dmh ksl=;a fjkafka 
Wÿkl jf.ahs' fydalska.a f.a ta úia;rfhka ;uhs m%:u jrg ‘WKqiqï wjldYhl’ iajNdjh 
ms<sn| j ie,lsh hq;= oekqula we;s jqfKa'  tfy;a fï jk f;la mÍlaId lr we;s l¨ l=yr 
j, ta lshQ ;dmh ksÍlaIKh lsÍug lsisjl=g;a fkd yels jqKd' Bg fya;=j ksÍlaIKh 
lsÍug ;rï ta ;dmh m%n, ke;s ksid úh yelshs' flfia fj;;a fydalska.a f.a .Kkh 
lsÍï ta;a;= .ekaúh yels ;rï m%n, hs' tlS .Kkh lsÍï h<s h<s;a ;yjqre ù we;s neúka 
l¨ l=yr j, ;dmh we;s nj h:d¾:hla jYfhka fmdÿfõ ms<s.ekS ;sfnkjd'  

l¨ l=yrj, we;s ;dmh lafjdkagï M,hla f,i ie,lsh yelshs' iajdNdjfhka u 
l¨ l=yrhla .=re;ajdl¾IKSh hs' lÆ l=yr ;dmh ksmofjkafka wjldYfha uqLH iajNdjh 
jYfhka ie,flk lKsld fyj;a ;ks ;ks lafjdkagd wKq lïmkh ù lÆ l=yr u;= msg 
r;a ùu ksidhs' fuh  m%fya,sldfõ ;=ka me;a; u tkï lafjdkagï hdka;%lh" idOdrK 
idfmalaI;djh iy ;dm .;sl úoHdj hk ;=k u tlg .%yKh lr .;a m%mxphla' lÆ 
l=yr ms<sn| ;dmh yßhg fN!;sl úoHdfõ frdfigd wNsf,aLkh jf.a NdId ;=kl" tkï 
lajkagï" .=re;ajdl¾IKh iy ;dm .;slh hk ;%s;ajfhka u iqixfhda. jQ  fohla' 
ld,fha kshu iajdNdjh wkdjrKh lr .ekSug kï fï wNsf,aLkh ksjerÈj lshjd .; 
hq;=hs'  
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6' wm .ek u 
 

.eUqre wcgdldY jHqyfha isg okakd úYajfha bu olajd .uka lsÍfuka miq" fï 
mdvï ud,dj wjika lsÍug fmr wm .ek u l;d l< hq;= hehs ud woyia l<d' 

kQ;k fN!;sl úoHdj úiska uyd úldr f,i úia;r lrk fï mqÿu f,dalfha yඬñka" 
iskdfiñka" ixcdkkh lrñka" ;SrK .ksñka ukqIHhka jYfhka fjfik wmf.a we;a; 
NQñldj l=ula o@ f,dalh msÍ b;sÍ we;af;a m%fya,slduh uqLH mdál,aia  fyj;a wjldYh 
yd mod¾: ieÿï ,;a w,am ld,sl lafjdkagd j,ska kï we;a;g u wm ljqo@ wm;a iE§ 
we;af;a lafjdkagd iy mdál,aia j,ska muKla o@ th tfia kï  tl yd iudkj wm ishÆ 
fokdg u oefkk fjka fjka tal mqoa., meje;aula ms<sn| j" ;ks mqoa.,Ndjhla ms<sn| j 
yeÕSu wmg we;s jkafka flfia o@  ta wkqj wfma jákdlï" wfma isysk" wfma yeÕSï" wfma 
mqoa.,sl oekqu hkq fudkjd o@ fï wiSñ; iy Êj,s; f,dalfha wm lõ o@ 

fï ir, msgq j,ska tjeks m%Yakhlg ms<s;=re §ug h;ak oeÍu mjd ug ys;ska ys;d 
.ekSug j;a fkd yels fohla' ta m%Yakh ta ;rï u nrm;<hs' kQ;k úoHdj ms<sn| ;=uq, 
is;a;fï wm fkd okakd fndfyda oE ;sfnkjd' ta w;ßkq;a wm b;d wvqfjka u okafka wm 
.ek u hs' ud woyia lrk wkaoug tu fkdoekqj;alu .Kka fkd .ekSu fyda u. yer 
hdu fyda w;HjYH hula fkd ;ld yeÍula fjkjd' uf.a jEhu úoHdfjka wdf,dalu;a jQ 
úg f,dalh fmfkkafka flfiaoezhs fmkajd §uhs' tfy;a wm o ta lshk f,dalfha u 
fldgila' 

m<uq fldg u wm" tkï ukqIHhka jkdys" fï f,dalh ksÍlaIKhg ,la lrkafkdahs' 
ta w¾:fhka .;fyd;a wm hkq fuf;la ud úiska ix.%y lsÍug ;e;a lrk ,o h:d¾:h 
ms<sn| mska;+rh iduQysl j f.dv k.k whhs' wm tla tla wfhla oejeka; .kqfokq 
ixcd,hl ^network& mqrela fyj;a fkdav ^node& f,i l%shd lrkjd' ^WodyrKhlg 
.;af;d;a fï fmd; o tjeks fkdavhla&' wm ta fkdav yryd mska;+r" fuj,ï" f;dr;=re iy 
oekqu w;sk; hjkjd'  

tfy;a wm f,dalh ixcdkkh lrkafka bka neyer jQ wuq;a;ka f,i fkdj tu 
f,dalfha u fldgila jYfhka isáñka' wm msysgd we;af;a ta f,dalh ;=<hs' tksid f,dalh 
ms<sn| wfma oelau f,dalh we;=<; isg n,kafkl=f.a oelaula' ta f,dalfha l÷" mhska .ia" 
;re iy .e,elais w;r yqjudre jk mrudKq yd wdf,dal ix{d j,ska u hs wm o iqie§ 
we;af;a' 

wm mj;skafka fï iuia; úYajfha u fldgila jYfhka muKla fkdj tys we;s 
w;sYhska l=vd u fldgila jYfhka nj;a wfma oekqu ÈhqKq jk úg wm f;areï .;a;d'  

tu f;areï .ekSu Y; j¾I .Kkdjla ;siafia  áflka ál isÿ jQ fohla' úfYaI 
jYfhka miq.sh Y; j¾Ifha § th jvd;a u fyd¢ka f;areï .shd' wm fjfikafka úYajh 
yß ueo msysá .%y jia;=jl nj l,l § úYajdi l<;a th tfia fkdjk nj oeka wm 
okakjd' wm mj;skafka i;aj iy Ydl mjq,a j,ska neyer jQ w;s úfYaI i;aj úfYaIhla 
jYfhka nj l,la wm úYajdi l<d' tfy;a wjg we;s ishÆ Ydl yd i;ajhka u fuka u 
wm o mßKduh ù we;af;a tlu mQ¾jcfhl=f.ka nj wm oeka okakjd' iuk<hka iy 
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mlaISkaf.a wdÈ uq;=ka ñ;a;ka o wfma wdÈ uq;=ka ñ;a;ka o tlu whhs' yßhg l=vd wjÈfha 
§ lshd § we;s wkaoug ;uka jgd f,dalh ìys j we;s nj úYajdi l< mjqf,a tlu orejd 
jefvk úg ish woyi ksjerÈ fkdjk nj jgyd .;a wdldrhg iudkhs wfma jegySu 
fjkia jQ wdldrh' tjeks tlu orejka jefvk úg wfkla wh iu. o jefvkakg bf.k 
.; hq;= h' wka wh iy wfkl=;a foaj,a u.ska ksÍlaIKh jk úg wm ljqoe’hs oek .ekSug 
wmg yelshs'  

iajNdj O¾ufha WÉp;u wjia:dj ukqIH;ajh nj;a" th h:d¾:h ;uka .ek u 
iú{dksl jk wjia:dj ksfhdackh lrk nj;a c¾udkq ú{dkjdofha by< u wjêfha § 
fI,ska.a l,amkd l<d' iajdNdúl f,dalh ms<sn| wo wmg we;s oekqu wkqj neÆfjd;a kï 
fï m%ldYh wfma uqj.g kxjkafka ks¾oh iskyjla' wm t;rï iqúfYaI kï ta  iqúfYaI 
lu ;ud iïnkaOfhka iEu flfkl=g u yefÕk m%udKhg fkd tfia kï iEu ujlg u 
ish orejka .ek yefÕk m%udKhg iSud fjkjd' tfy;a ta iqúfYaI lu lsis fia;a u 
iuia; iajNdj O¾uhg idfmalaIj we;s jk iqúfYaI lula kï fkdfjhs' 

wm fjfikafka .e,elais iy ;drld j,ska .yK buy;a id.rhl m%;Hka; 
fldklhs' h:d¾:fha ixhq;shla f,i t ;=< jecfUk wdlD;s ú,di wixfLHla w;ßka wm o 
yqÿ tla wdlD;shla muKhs'  

úYajh ms<sn| j wm f.dvk.k mska;+rh wm ;=<" wfma is;=ú,s w;r Ôj;a jk 
mska;+rhla' fï mska;+rh;a" tkï wfma iSñ; j;alï fhdod wmg f.dv ke.sh yels 
mska;+rh;a iy wm o fldgila jk h:d¾:h;a w;r wfma fkdoekqj;alu" wfma bkao%sh 
ixfõok yd {dk m:fha iSud jeks .sksh fkd yels ;rï fmrK .Kkdjla ;sfhkjd' wfma 
mqoa., iajdNdjhg" iqúfYaI mqoa., iajdNdjhkag Wreu fï iSud fyj;a fldkafoais wmg 
,efnk w;aoelSï j,g o fkdj<yd n,mdkjd' 

flfia fj;;a ldkaÜ úYajdi l< wkaoug fï fldkafoais j, úYaj idOdrK njla 
keye' ta wkqj hqla,Sähdkq wjldYfha iajNdjh muKla fkdj ksõfgdakshdkq hdka;%lh o 
i;H jYfhka u mQ¾j.dó oekqula úh hq;= hs' tajd wfma ukqIH úfYaIfha udkisl 
mßKduhg miq ld,Sk j we;s jQ iy mßKduh;a iu. jeä ÈhqKq fjñka wd {dkh hs' wm 
lrkafka yqÿ bf.kSula muKla fkdj wfma ixl,amSh rduqj o wkql%ufhka fjkia lsÍug 
lrk bf.k .ekSuls' tfia fjkia jk ixl,amSh rduqj ;=<g .e<fmk wkaoug wm bf.k 
.kakd foaj,a ilid .ekSug wmg isÿ fjkjd' ;rula fiñka iy melsf<ñka oeka wm 
y÷kd .ekSug bf.k .;af;a o wm o wh;a jk f,dalfha h:d iajNdjhhs' úYajh 
iïnkaOfhka wm f.dv k.k mska;+rh wm ;=<" wfma ixl,amSh wjldYh ;=< mj;skakla jq 
j o" tu.ska wm wh;a jk h:d f,dalh o wvq jeä jYfhka úia;r fjkjd' bka u;= lr 
.; yels ux i,l=Kq Tiafia wm fï hkafka fï f,dalh jvd;a fyd¢ka úia;r lsÍughs' 

ì.a nEka.a fyj;a uyd msmsÍu tfia;a ke;akï wjldY úhk ^fabric of space&.ek 
l;d lrk úg wm lrkafka wjqreÿ ish oyia .Kkdjlg fmr isg .sksue, jgd jdä ù 
ñksiqka úiska f.d;d lshQ mekagis l;kaor lSfï iïm%odh È.ska È.g u mj;ajd f.k 
hdula fkdfjhs' th Bg yd;amiska u fjkia iïm%odhla' tkï iejekakd ;DK ìul 
wekaáf,dma uqfjl= ;enQ wä igyka foi mdkaor t<sfhka fk;a whd úuiqï lrk 
ukqIHhkaf.a fyj;a fkd fmfkk ovhula yUdhEug wjYH h:d¾:h f;areï .ekSug wä 
i,l=Kq úmrï lrñka wkqñ;sfhka lghq;= lrk ukqIHhkaf.a iïm%odh fkdlvjd mj;ajd 
f.k hdula' tfy;a jer§ï isÿùug we;s bv lv .ek oekqj;a j isák ksid w¿;a wä 
i,l=Kq ÿgq ú.i Èidj fjkia lsÍug wm iQodkï' ukao wjYH iu;a lï we;akï wm yß 
nj;a fidhk foa imhd .ekSug wiSre fkdjk nj;a wm okakd ksidhs' úoHdfõ iajdNdjh 
thhs' 

l;kaor ye§u iy hula fidhd .ekSu i|yd fydavqjdjla Tiafia hdu hk fnfyúka 
tlsfklg fjkia jQ fï ñksia lghq;= fol w;r we;s jHdl+,;ajh wfma j;auka ixialD;sfha 
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ie,lsh hq;= fldgila úoHdj iïnkaOfhka olajk wkjfndaOhg iy wúYajdihg fya;= ù 
;sfnkjd' fï lghq;= fol w;r we;s fjki fnfyúka ixlS¾K tlla' Èjd ld,fha § 
wekaáf,dma uqjd ovhug n÷ka jk úg rd;%s ld,fha lshfjk l;kaorhl wekaáf,dma uqjd 
g foúfhl= jYfhka fmkS isáh yelshs'  

fï fol w;r we;s lvbu o b;d fnd| jQ jla' tksid ñ:Hdj úiska úoHdj o úoHdj 
u.ska ñ:Hdj o fmdaIKh lrkjd' tfy;a oekqug jákdlula ;sfhkjd' ukao wekaáf,dma 
uqjd fidhd .ekSug wmg yels kï tu fidhd .ekSu wfma l=i .skak ksùug fya;= jk 
ksidhs'  

wfma oekqu u.ska f,dalh m%;sìïnkh fkdfyd;a ksrEmKh fjkjd' wvq jeä 
jYfhka th fyd¢ka flfrk kuq;a tu.ska ksrEmKh jkafka yqfola u wm ksjiakd 
f,dalhhs' flfia fj;;a wm iy f,dalh w;r we;s fulS ixksfõokfhka fkdfjhs wjg 
we;s f,dalfhka wm iqúfYaI lr olajkafka' f,dalfha we;s iEu fohla u tlsfkl yd 
wfkHdakH jYfhka l%shd lrkjd' tksid iEu fohla u th yd wka;¾ l%shdfõ fhÿK 
jia;=fõ lsishï i,l=Kla Wreu lr .kakjd' ta w¾:fhka .;fyd;a yeu fohla u 
tlsfkld .ek ksrka;r f;dr;=re yqjudrejl fhfokjd'  

tla fN!;sl moaO;shla iïnkaOfhka ;j;a fN!;sl moaO;shla i;= j we;s f;dr;=re 
ksid ta moaO;sh ms<sn| udkisl fyda ufkda uQ,sl yeÕSula fojeks fN!;sl moaO;sh ;=< 
we;s fjkafka keye' th yqfola u fN!;sl úoHdj úiska ks.ukh lrk mßÈ jia;= folla 
w;r we;s fjk iïnkaO;djla muKhs' ta wkqj wyi jeys j,dl=¿ j,ska hqla; nj jefgk 
jeys ìxÿjl we;s f;dr;=re j,ska lshfjkjd' jia;=jlska mrdj¾;kh jk wdf,dal Odrdjl 
tu jia;=fõ j¾Kh ms<sn| f;dr;=re wvx.= fjkjd' ojfia fõ,dj ms<sn| j f;dr;=re 
Trf,daiqjl ;sfhkjd' <Õ tk l=Kdgqjla ms<sn| f;dr;=re yuk iq<fÕa .eí fjkjd' 
tfia u kdifha we;s ÿ¾j,lula ms<sn| f;dr;=re fiïm%;sYHd ffjrhl ;sfhkjd' uf.a 
iajrEmh uf.a foudmshkaf.a iajrEmhg fndfyda ÿrg iudk fjk wkaoñka iE§ug wjYH 
f;dr;=re uf.a ffi, ;=< we;s ãtkata j, wvx.=j ;sfhkjd' uf.a w;aoelSï j,ska tl;= 
lr.;a oekqñka uf.a fud<h msÍ f.dia ;sfhkjd'  

wfma is;=ú,s j, uqLH idrh kï ksrka;rfhka u tl;= fjk" yqjudre fjk yd 
uqjy;a fjk w;sYh fmdfydi;a tlS f;dr;=re tla/ia lsÍuhs'  

uf.a ksjfia we;s ;dm oyk WKqiqï moaO;shg mjd wjg mßirh bj fldg n,d 
oek .ekSfï yelshdj ;sfhkjd' tksid muKg jvd ksjfia WIaK;ajh jeä kï WKqiqu wvq 
lsÍug th l%shdlrkjd' th tfia kï ud isák nj oek oek u WKqiqu ms<sn| uf.a 
ixfõokh iy oekqu" ;dm oyk WKqiqï moaO;sh l%shd úrys; l< hq;= o keoao hk lreK 
iïnkaOfhka ;dm oyk moaO;sh i;= oekqfuka fjkia jkafka flfia o@  tfuka u 
iajNdjO¾uh ;=< isÿ jk ksrka;r f;dr;=re yqjudrejg ‘wm’ iy wfma is;=ú,s ckkh l< 
yelafla flfia o@ 

j¾;udkfha § fyd| úi÷ï .Kkdjla u.ska idlÉPdjg Ndckh lr we;s fï 
m%Yakh mq¿,a j újD; jQ .eg¿jla' uf.a u;h wkqj kqÿre wkd.;fha § úoHdj 
iïnkaOfhka ie,lsh hq;= m%.;shla w;am;a lr .; yels b;du;a l=;=y,h okjk lv 
bula jkafka fuhhs' wo kQ;k fuj,ï fhdod wfma fud<fha isÿ jk l%shd ksÍlaIKh 
lsÍug;a tys we;s fnfyúka ixlS¾K ixcd, b;d ksjerÈ f,i wkqÑ;%Kh lsÍug;a wmg 
yels ù ;sfnkjd' jir 2014 ;rï uE; § m%jD;a;shl m< l< mßÈ laISrmdhS i;ajfhl=f.a 
fud<fha jHqyh uOHfhalaI ^mesoscopic& uÜgfï úia;r o mßmQ¾Kj we;=<;a jk f,i 
iúia;r j wkqÑ;%Kh lsÍug yels ù ;sfnkjd' úúO jHqy j, .Ks;uh wdlD;s ms<sn| j 
iqúfYaIS woyia wfma ú{dkfha we;sfjk ufkda uQ,sl w;aoelSï iu. mEfykafka flfia o 
hkak ms<sn| j od¾Ykslhkaf.a muKla fkdj iakdhqfõo úoHd{hkaf.a o wjOdkh fhduq 
ù ;sfnkjd' 
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WodyrKhla jYfhka .;af;d;a fï iïnkaOfhka is;a weo .kakd iqÆ .Ks;uh 
kshduhla tlai;a ckmofha Ôj;a jk b;d,shdkq úoHd{fhl= jk ðhq,sfhda fgdfkdaks úiska 
j¾Okh lrñka ;sfnkjd' zifudaOdks; f;dr;=re kshduhZ ^integrated information theory& 
hkqfjka ye¢kafjk tu.ska lsishï moaO;shla iú{dksl ùug wjYH lrk jHqyd;aul 
iajdNdjh m%udKd;aul j úia;r lsÍug W;aidy lrkjd' ksoiqkla f,i .;af;d;a wm wjÈ 
j fkdfyd;a iú{dksl ^conscious& j isák wjia:dj;a iy isysk fmkSulska f;dr j ksod 
isák wú{dksl ^unconscious& wjia:dj;a w;r fN!;sl ;,fha § ^physical plane& isÿ jk 
fjkialï fï u.ska úia;r lsÍug yels ùu oelaúh yelsh' fï lghq;= ;ju;a mj;skafka 
j¾OkSh wjia:djlhs' wfma ú{dkh ^conscious& ieÿï f.k we;af;a flf,i o hk .eg¿ 
j iïnkaOfhka wmg ta;a;= hk ms<s.; yels ms<s;=rla ;ju;a fidhd f.k keye' tfy;a 
ud l,amkd lrk wkaoug fuf;la fuh f;areï .ekSug ndOlhla j mej;s ;sñr mg,h 
oeka úheflkakg mgka f.k ;sfnkjd'  

fndfyda úg wm fnfyúka úlaIsma; lrjk foaj,a wm iïnkaOfhka ;sfhkjd' 
ksoiqkla f,i .;af;d;a wfma yeisÍï hkq yqfola iajNdj O¾ufha iïu; kshdu j,g wkqj 
isÿ jk foaj,a ñi fjk;a lsisjla fkdfõ kï" iajhx ;SrK .ekSug wmg ksoyi we;af;a h 
hkafkka yefÕkafka l=ula o@ ksoyi ms<sn| wfma yeÕSu iy wm oeka wjfndaO lr f.k 
we;s mßÈ f,dalh ta ms<sn| j l%shd lrk wkuH iajdNdjh w;r mriamrhla we;af;a u 
ke;a o@ fkdtfiakï wfma is;Sfï ksoyi fhdod iajNdjO¾ufha oeä kshdñl;djfhka wm 
uqod .ekSug yels hula wm ;=< fj;a o@ 

keye we;a; jYfhka u iajdNdjO¾ufha iïuq;s j,ska .e,ù .sh yels lsisjla wm 
;=< keye' tfia iajNdjO¾ufha kshdu wìnjd hk lsisjla wm ;=< ù kï fï jk úg wm 
ta .ek oekqj;a j isáh hq;=hs' tfukau o%jH jia;= wdÈfha iajdNdúl yeisÍu W,a,x>kh 
l< yels lsisjla o wm ;=< keye' fulS ksÍlaIKh fN!;sl úoHdfõ isg ridhk úoHdj 
olajd o Ôj úoHdfõ isg iakdhq úoHdj olajd o jQ o kQ;k úoHdj úiska uqÆukska u wkqu; 
lrkq ,nk fohla'  

b;ska hg lS wjq, ,syd .ekSfï úi÷u we;af;a fjk;a ;,hlhs' tu ;,fha § wm 
ksoyia h hkafkys lsishï we;a;la ;sfhkjd' ukao wm ksoyia h hkafkka woyia lrkafka 
wm yeisfrk wdldrh uQ,sl j ksYaph lrkafka wm ;=<ska u" wfma fud<h u.ska ñi fjk;a 
ndysr n,fõ.hla u.ska fkdjk ksidhs' ksoyia ùu hkafkka woyia lrkafka wfma yeisÍu 
iajNdj O¾ufha kshdu u.ska ksYaph fkd lrk nj fkdfjhs' we;a; jYfhka u bka woyia 
flfrkafka tlS ksoyia yeisÍu wfma fud<h ;=< l%shd;aul jk iajNdjO¾ufha kshdu u.ska 
ks.ukh jk njhs'  

fud<fha we;s ì,shk .Kkla jQ kshqfrdak w;r ksfïIhlska we;sj ke;sj hk w;s 
fmdfydi;a wka;¾ l%shdj,shla u.ska wfma ksoyia ;SrK ksoyia f,i ksYaph lrkq ,nkjd' 
kshqfrdak w;r isÿ jk fï wfkHdkH l%shdj,sh u.ska bv fok m%udKhg yd ks.ukh lrk 
m%udKhg ta wkqj isÿ jk wfma ;SrK .ekSï o ksoyia hehs ie,lsh yelshs' ñka woyia 
jkafka ud ;SrKhla .kakd úg ;Srlhd jkafka uu nj o@ Tõ th yß`' ukao uf.a ixlS¾K 
kshqfrdak cd,h u.ska ks.ukh lrk wdldrhg mgyeKs j ug hula l< yels oe’hs weiSu 
mjd úldrhla jk ksidhs' ,kafoais od¾Ykslfhl= jQ nrEÉ iamsfkdaid ody;ajeks ishjfia § 
fuh lÈu g meyeÈ,s l<d'  

tneúka uu iy uf.a fud<fha we;s kshqfrdak hkqfjka folla fkdue;shs' ta folu 
tl u tlla' we;a; jYfhka u mqoa.,fhla hkq l%shdj,shla' tu l%shdj,sh fnfyúka 
ixlS¾K iy tlsfkl yd ;Èka ne÷Kq ifudaOdks; ^integrated& l%shdj,shla'  

ukqIH yeisÍu l,ska lsj fkd yels ;rï wvudk fohle’hs wm mjik úg" wm 
ksjerÈhs' ukao mqfrdal:kh lsÍug" úfYaIfhka wm úiska u mqfrdal:kh lrkq ,eîu g 
fkd yels ;rï th ixlS¾Khs' wfma wd;aóh ksoyila ms<sn| wm ;=< we;s ixfõ§ nj 
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we;sfjkafka" iamsfkdaid ksjerÈj ÿgq mßÈ" wm iïnkaOfhka wm ;=< we;sfjk woyia iy 
m%;srEm wm ;=< isÿ fjk iuia; l%shdj,sfha úia;S¾K ixlS¾K;ajhg jvd fnfyúka r¿" 
wiïmQ¾K tajd jk ksidhs' tfy;a wm olsk wkaoug kï úiaufha m%Njh wm u ;uhs' 

.e,elaishl we;s w;s úYd, ;drld ixLHdj ;rï kshqfrdak ì,shk .Kkdjla wfma 
fud<fha ;sfnkjd' m%udKd;aul j neÆfjd;a tajdg wfkHdkH jYfhka l%shd l< yels jdr 
.Kk yd wdldr .Kk Bg;a jvd w;sYhska u úYd, ixLHdjla' tfy;a fï lsisjla .ek 
wm iú{dksl keye' we;a;g u wm hkq fï úIu iuia;h u.ska ilikq ,nkakla ñi ta 
iuia; ieleiafï iaj,amhla ms<sn| j iú{dksl ùu u.ska muKla úia;r l< yels 
m%mxphla fkdfjhs' 

;ju;a uq̈ ukska u meyeÈ, ù ke;;a" oekg we;s wjfndaOhg wkqj" ;SrK j,g 
t<fUk zuuZ kue;s ;eke;a;d iy iajhx m%;HfõlaIKh ;=<ska" f,dalh iajhx ksrEmKh 
lsÍu ;=<ska iy f,dalh ;=< ikao¾N .; l< úúO oDIaáfldaK u.ska ,nd.;a f;dr;=re 
ilid ksrEmKh lrkq ,nk ta is;a .kakd iq¿ jHqyh jk wfma fud<h u.ska ilikq ,nk 
zuuZ;a tlu tl ;eke;a;d uhs' ta wkqj ;SrKh .kafka ud ñi fjk wfhla fkdfõ hk 
yeÕSu we;s jk yeu úg § u wm ksjerÈ hs'  

iamsfkdaid mejiQ wkaoug zuuZ hkq uf.a isrer iy uf.a fud<h yd yDoh jia;=j 
;=< we;s oejeka; iy f;dard fírd .ekSug w;sYh ÿIalr ixlS¾K;ajhhs'  

ta wkqj fï fmdf;a msgq u; ud úiska ksrEmKh lrk ,o úoHd;aul o¾Ykh wm 
.ek wm ;=< we;s ixfõokd yd fkd.e<mSug bvla keye' tfukau th yd iu. 
iodpdrd;aul" ufkda úoHd;aul lreKq ms<sn| wfma is;=ú,s" wfma ufkdaNdj" yeÕSï j, o 
fkd.e<mSula we;s úh fkdyelshs' f,dalh hkq ixlS¾K fohla' wm f,dalh .%yKh lr 
.kafka wm úiska úia;r lrkq ,nk l%shdj,s j,g wkql+, jk wdldrfha úúO NdId j,ska' 
yeu ixlS¾K l%shdj,shla u fjkia fjkia NdIdj,ska f;areï .ekSu;a fjkia fjkia ;,j, 
§ wduka;%Kh lsÍu;a l< yelshs' fï úúOdldr NdId o wka;¾ fþokh fjñka tlsfkl yd 
fjf<ñka wr l%shdj,s fuka u wfkHdkH jYfhka fmdaIKh fjkjd' WodyrKhla jYfhka 
.;fyd;a fud<fha we;s fjk Ôj ridhksl l%shdj,sh f;areï .ekSu u; ufkda úoHd 
wOHhkh fmdaIKh ù ;sfnkjd' tfukau wfma Ôú; m%y¾Ihg kxjk wdYd iy ufkdaNdj 
u.ska kHdhsl fN!;sl úoHdj ms<sn| wOHhk fmdfydi;a ù ;sfnkjd'  

iajNdj O¾ufha fldgila f,i fyda" i;aj f,dalfhka Wreu jQ jla f,i fyda" 
wjqreÿ ñ,shk .Kkdjla mßKduh ksid fyda we;s jQ jla f,i ie,l=j;a wfma 
iodpdrd;aul jákdlï" wfma ufkdaNdj" wfma wdorh hkq we;af;ka u ienE foaj,a ñi 
lD;%su foaj,a fkdfõ' tajd wm iE§ we;s ixlS¾K h:d¾:fha u fldgia' l÷¿" iskyj" 
mfrdamldrh" flf<ys .=K" mdjd §ï" fyd,auka lrk wfma w;S;h" WmYdka; Ndjh fï 
ish,a, wfma h:d¾: hs' wfma h:d¾:h ieÿï f.k we;af;a wfma ckiudcfha" ix.S;fhka 
m%lïmkh fjk wfma yeÕSï j," iy iduQysl j f.dvk.k wfma fmdÿ {dk iïNdrfha 
m%Njh jk tlsfkl yd t;=Kq fmdfydi;a ixcd, j,ska' fï ish,a, wm úiska úia;r lrkq 
,nk tlu iajNdjO¾uhg whs;s fldgia' wm jkdys iajNdj O¾ufha u wúfhdackSh 
fldgilà  wkka; wm%udK iajrEm j,ska fmkS isák iajNdj O¾ufha tla iajrEmhla jkafka 
wmhs' f,dj we;s foaj,a ms<sn| j ksrka;rfhka ÈhqKq ;shqKq fjk wfma oekqu u.ska fï jk 
úg wm bf.k f.k we;af;a thhs'  

iqúfYaI jYfhka ukqIHhka ùu wm iajNdj O¾ufhka fjka jQ fldgila jYfhka 
ie,lSug fya;=jla fkdfjhs' wm o tu iajNdj O¾ufha u fldgila' wm;a iajNdj O¾uh 
th i;= wkka; jQ iy-iïnkaO;d" wfkHdkH n,mEï iy tys fldgia w;r f;dr;=re 
yqjudre lsÍï u.ska wfma .%y jia;=fõ § u ilid .;a wdlD;shla' f;rla fkd fmfkk fï 
úYajfha wmg ys;d .; fkd yels ;rï whqßka fldmuK iy lskï wdldrhl tjeks 
wdlD;s mj;S oehs ldg lsj yels o@ by< wNHjldYh fl;rï mD:q, úmq, tlla oehs lsj 
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fyd;a tys tla iqÆ ;efkl msysá idudkH .e,elaishl lsishï woaú;Sh úfYaI hula ;sìh 
hq;=hezhs is;Su mjd fnd<| is;=ú,a,la' fï  uy fmdf<dj u; Ôjh hkq úYajfha isÿ úh 
yelafla l=ulaoezhs hkak lshd fok tla yqÿ ksoiqkla muKhs' wm jkdys th iïnkaOfhka 
o Èh yels tla l=vd WodyrKhla ú;rhs'  

iajNdjfhka u l=;=y,h ksid .fõIKh m%sh lrk fydafuda .Khg wh;a i;ajhska 
w;ßka oekg b;sß j we;s tlu tl i;aj úfYaIh wmhs' wfma u .Khg wh;a wfkla 
i;aj úfYaI oekgu;a j| ù .syska' ta w;ßka kshkav;d,a udkj úfYaIh uqÆukska u j| ù 
oekg jir ;sia oyilg jvd keye' wfma i;aj úfYaIh wh;a jk i;aj .Kh 
OQrdj,shlska hq;a l,yldÍ ÑïmkaiSka f.ka fuka u" Bg;a jvd ióm j" iduldó m%S;su;a 
yd  iudkd;au;dj i,lk fndfkdafnda ^bonobo&  ÑïmkaiSka f.ka wm%sldfõ § mßKduh jQ 
jla' fï .Kfha i;aj úfYaI úáka úg wm%sldfjka ksl=;a j kjf,dal fidhñka 
megf.dakshdj ;rï wE; m%foaYj, g o bka wk;=rej y|g o mjd .shd' 

we;a; jYfhka u l=;=y,d;aul ùu hkq iajNdj O¾uhg msgq mEula fkdfõ' 
l=;=y,h iajNdjfhka u wmg Wreu jQ jla'  

fï lshk l=;=y,fhka fm,UqKq wfma i;aj úfYaIh wjqreÿ ,laIhlg fmr 
wm%sldfjka ksl=;a j ÿr wE; m%foaY .fõIKhg bf.k .;a;d' ? l, wm%sldjg by<ska 
.=jkska .uka .;a ug W;=re wm%sldfõ iqúYd, ;eks;,d ;rKh lrñka t l, .uka l< 
wfma uq;=ka ñ;a;ka wyig fk;a fhduk úg Tjqka fufyhjk ta l=;=y,h ksidu Tjqkaf.ka 
mej; tk flfkla lsishï Èkl fï wyi yryd .=jkska .uka lrñka úúO foaj,a ms<sn| 
j. úNd. lrkq we;e’hs is;=fKa o hkak l,amkd jqKd'  

ud úYajdi lrk wkaoug wfma i;aj úfYaIh È.= l,la mj;sk i;aj úfYaIhla 
fkdfõ' WodyrKhla jYfhka .;fyd;a wm iE§ we;af;a wvq jeä jYfhka lsisÿ fjkilg 
Ndckh fkdù jir ñ,shk .Kkdjla" tkï wfma i;aj úfYaIh ñysmsg ìys ù ish 
jdrhlg jeä ld,hla" jdih lrk leianEjka iE§ we;s wdldrhg fkdfjhs' wm wh;a 
jkafka flá ld, mßÉfþohl § ìys ù ke;sj hk i;aj úfYaIhlghs' wfma i;aj .Khg 
wh;a wfkla i;aj úfYaI ish,a, u oekgu;a j| ù f.dia ;sfnkjd' Bg;a jvd ie,lsh hq;= 
ldrKh wm úkdYldÍka njhs' wm úiska u Èh;a l< oreKq ld,.=K jHik yd mdßißl 
fjkialï wm j b;sß lrkq we;ezhs is;Su wiSrehs' fï ;=uq, mD:súhg kï tajd fkd 
jeo.;a iqÆ isÿùï úh yelshs' tfy;a úfYaIfhkau" uyck yd foaYmd,k u;h wm uqyqK 
fok wk;=r fkd ;lñka ysi je,s ;=, Tnd .ekSug jeä ukdmhla olajk neúka" tajdhska 
wk;=rg ,la fkdù wmg .e,ù .; yels fj;ehs ud ys;kafka keye' we;eï úg wfma u 
urKSh brKu .ek iú{dksl j uy fmdf<dfõ Ôj;a jk tlu i;aj úfYaIh o wm úh 
yelshs' jeä l,la fkd hjd u ;ukaf.a iduQysl jHikh fyda wvq u jYfhka ;ukaf.a 
YsIagdpdrfha úkdYh oekqj;a j n,d isák tlu i;aj úfYaIh o wm fj;ehs ud ìh 
fjkjd' 

  wm tla tla whl=f.a wNdjh iïnkaOfhka lghq;= lrkafka flfia oezhs  wvq jeä 
jYfhka wm okakjd' YsIagdpdr lvd jeàfu §;a wm ta wkaoug lghq;= lrd ú' ta fol 
w;r t;rï u fjkila keye' wfkla w;g tjeks foaj,a isÿ jQ uq,a u wjia:dj o fuh 
fkdfjhs' fï fjk úg;a udhdjre iy l%SÜjre th w;a oel ;sfnkjd' iduQysl j neÆj;a 
mqoa.,hka jYfhka neÆj;a wm o wyfia wE; we;s ;re fuka  u bm§ ñh hkjd' wfma 
h:d¾:h thhs' Ôú;h wmg fu;rï jákafka tys w,am ld,Sk" wks;H iajNdjh ksidhs' 
¨lal%sáhia mejiQ wkaoug Ôú;hg wfma we;s wdYdj w;sYhska u lEorhs' Ôú;hg wfma 
we;s msmdih w;Dma;s lrhs' tfy;a wm ;ekS we;s iy wm fufyhjkq ,nk fï 
iajdNdjO¾ufha u .e,S isák wm fof,djla w;r ;ks jQ jdiia:dkhla ke;s wh fkdfõ' 
wm fjfikafka wfma u fï ksjyfka' 
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wfma ksjyk iajdNdj O¾uhhs' iajdNdj O¾uh wmg f.or jekshs' lKslduh 
wjldYhlska hqla; jQ o" fõ,dj hkq ñßÕqjla jQ o" mod¾: lsis ;ekl fkd mj;skakd jQ o" 
wm .fõIKhg ,la lrk fï wuq;= úiauh ckl nyq j¾K f,dalh lsis fia;a u wfma h:d 
iajNdjh yd wm w;r úrilhla we;s lrjkakla fkdfjhs' wfma jdiia:dkh iïnkaOfhka 
wm ;=< we;s iajdNdúl l=;=y,h u.ska wkdjrKh lrk i;H thhs' wm ;ekS we;af;a o 
wfkla ish,a, u ;ekS we;s mßÈ ;drld OQ,s j,ska' ÿla lïlfgd¿ j,ska ñßl=Kq wjia:djl 
§ fyda buy;a W;al¾Ifhka m%fudao jk wjia:djl § fyda wmg fuf,dj fldgila ùu yer 
fjk;a lsisjla njg m;aùug fkdyelshs'  

¨lal%sáhi5 a th úis;=re f,i úia;r lf<a fufiahs' 

''''wm ish,a,ka u cks; jQfKa tlu Lf.da,Sh îchlska'                                      

wm ish,a,kag u we;af;a tlu mshdKka flfkla'   

bka msú;=re jeys ì÷ f.k 

fï ñysl;" tkï wmg ljk fmdjk uj"  

Èÿ,k ;sßÕq o" idr fidndfjka hq;a .y fld, o"  

ñksia j¾.hd o"  i;aj úfYaI o  ksmojñka  

ishÆ u isrere jvk wyr lsi msß kuñka  

ñysß Èúhla f.ùug  

meáhka ìys lsÍug'''''''''                                                      

wdorh lsÍu;a wjxl ùu;a wfma iajNdjfha ,laIKhla' ;j ;j;a oek .ekSug;a 
fkdlvjd bf.k .ekSug;a we;s wdidj wfma iajNdjhla' f,dalh ms<sn| wfma oekqu 
fkdlvjd j¾Okh fjkjd' 

  wfma yeoEreug ,la jQ iSudka; fndfydahs' oekqu ms<sn| wdidfjka wm oefjkjd' 
tajd wjldY jHqyh" úYajfha iïNjh" ld,fha iajdNdjh" l¨ l=yr kue;s m%mxph iy 
wfma u is;=ú,s ckkh fjk wdldrh .ek jegfyk kqjkska biau;= fjñka tkjd' wm 
okakd foaj,a iy wm fkd okakd oE id.rhla w;r we;s bjqr fldfka § f,dalfha ta 
w,xldrh iy wNsryia iajNdjh ldka;sfhka Èÿ,kjd' th f,duq veye .kajk iq̈ hs' 

 

 

 

 

 

 

 

 

 
5 ¨lal%sáhia hkq l%s'mQ' 99)55 w;r Ôj;a jQ frdauka lúfhla iy od¾Ykslfhla' fï lú mo Tyq ,shq zfoaj,a j, 
iajdNdjhZ^De rarum natura& kï lD;sfhka Wmqgd .;a;la' - mßj¾;l 
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fN!;sl úoHdj .ek flá mdvï y;la 

ldf,da frdfj,a,s 
 

 

i;a;lskau ukialdka;hs - ksõ ihkaáiaÜ iÕrdj' 

iqkaorhs''''''''l=;=y,h;a mqÿuh;a úoHdfõ wlauq,a nj wmg isysm;a lrkjd - ,S iafud,ska 

úiauh cklhs''''''''''''kj wdrl wNsjkaokdjla - leà f,da" bõkska.a iagEkav¾â mqj;a m; 

Y; j¾I .Kkl úoHdj fmrd ksrEms; úiañ; ksmehqula - tfldfkdñiaÜ iÕrdj 

 

fï ;rï l=vd fmd;lska wfma ukfod< fuf;la .eUqrg msrùug yels ùu uú; h okjk iq¨hs' 

iaàõka lß - .dähka mqj;a m; 

 

uq,a fmf,a úoHd;aul kshdu meyeÈ,s iy ta;a;= hk iq¨ wkaoñka lshd §ug frdfj,a,s g we;s 
yelshdj úr, .=Khla 

ksfld,d fâúia - Tíij¾ mqj;a m; 

 

úr,hs" ukn¢k iqÆhs" ish,a,g u jvd lshùu myiqhs' 

lshjd wjidkfha § ud oeka jvd weiQ msrE ;eke;af;la hehs isf;kjd' 

frdfj,a,s w;am;a lr f.k we;af;a fmr fkd weiQ oia lula' 

 

fgdï úm,a ) ghsïia mqj;a m; 


