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sEq~qn~@g~ sEqE kOhr 
 

 
gOr#w~v`kr~;Ny yt@w~ n#w~nm| avk`X k`l@y~ vkYw`v v#dQvWm @h~wO@k`t@gn kd`v#@tn @hvw~ ek~ 
l]&ykt sA@k~n~qYvn w`rk`vk~ v#nQ vs~wOvkt avs`n@y~ qW kOmk~ sQqEvn~@n~ q? bthQr @x_wQk 
vQq&`Zyn~t kQvh#k~@k~ ey gSD ag`{yk~ bvt pw~vn bv y. apt gSD ag`{y @n`@pNEn q klQn~ 
s[hn~vW a#wQ a`k`ryt ehQ gOr#w~v`kr~;Ny, enm| e~ vQsQn~ avk`X k`l@y~ vkYw`v@yhQ a#wQ@k@rn 
@vns, vQq&Ew~ cEm|bk @]wYy h` xYmNy q#@nyQ. e@mn~ m gSD ag`{y vt` a#wQ qRlQ h` aAXOvlQn~ 
nQkOw~@k@rn vQq&Ew~ cEm|bk kQrNvlQn~ ym| pYm`Nyk~ q apt l#@byQ. e@hw~ apt pYX~ny vn~@n~ gSD 
ag`{y wOLt v#qQ w`rk`vt kOmk~ sQqEvn~@n~ q yn~n y. 
 
e~ pYX~ny @vnw~ avs~}`vk qW q apt a#sQy h#kQ y. gSD ag`{yk~ @qst a#qW yn aAXOvkt avs`n@y~ qW 
kOmk~ sQqEvn~@n~ q? e~ aAXOv gSD ag`{y wOLt v#qW@mn~ psEv eyt kOmk~ sQqEvn~@n~ q? @m| pYX~n@yn~ 
g#lvWm s[h` a#w#mEn~ pvsn~@n~ b`hQrv a$wQn~ sQtQn nQrW]kykOt s`@p~]v gSD ag`{yk~ @qst a#qW yn 
aAXOvk~ eyt LM`vWmt ann~w k`lyk~ gn~n` bv y. gSD ag`{yt b`hQr a$wQn~ pQhQtQ nQrW]kykOt 
s`@p~]v aAXOv gSd ag`{y kr` a#qW y$mt ann~w k`lyk~ gn~@n~ nm| in~ kQy#@vn~@n~ b`hQr nQrW]ky`t 
aAXOvt avs`n@y~ qW kOmk~ sQqEvn~@n~ q#yQ q#ng#nWmt @n`h#kQ bv y#yQ ovEhE kQywQ. w`rk`vk~ v#nQ 
vs~wOvk~ gSD ag`{yk~ bvt pw~vW@m| qW q ev#nQm pQLQwOrk~ qQy h#kQ y. ovEn~t kQvh#k~@k~ b`hQr 
nQrW]kykOt s`@p~]v w`rk`v gSD ag`{yk~ bvt pw~vWm s[h` ann~w k`lyk~ gn~n` bv y. e@hw~ ey 
pYX~n@yn~ pL`y$mk~ pmNk~ @vyQ.  
 
b`hQr nQrW]kykOt s`@p~]v e@s~ ann~w k`lyk~ gn~n` bv s#b$ nmEw~ gSD ag`{yk~ @qst a#qWyn 
aAXOvk~ e~ wOLt v#qWmt aAXOvt s`@p~]v gwvn~@n~ prQmQw k`lykQ. enm| aAXO@v| sQtQn nQrW]kykOt 
s`@p~]v aAXOv prQmQw k`lyk qW gSD ag`{y wOLt v#@qyQ. eyt @h~wOv s`@p~]w`v`qyt anEv 
nQrW]kyn~ @q@qnkOt s`@p~]v sQq~{Q @qkk~ awr k`l pY`n~wry @vns~ agyn~ g#nWmt h#kQvWm y. b`hQr 
nQrW]kykOt s`@p~]v aAXOv gSD ag`{y wOLt v#qWmt ann~w k`lyk~ gw~w q aAXOv smg gmn~krn 
nQrW]kykOt s`@p~]v gn~@n~ prQmQw k`lyk~ b#vQn~ gSD ag`{yt v#qW@mn~ psEv aAXOvt sQqEvn~@n~ kOmk~ 
q yn pYX~nyt pQLQwOr# s#pyQy yEwO@vyQ. e@mn~ m w`rk`vk~ v#nQ vs~wOvk~ gSD ag`{yk~ bvt pw~vWmt 
b`hQr nQrW]kykOt s`@p~]v ann~w k`lyk~ gn~n` nmEw~ w`rk`v smg gmn~krn nQrW]kykOt 
s`@p~]v gn~@n~ prQmQw k`lyk~ b#vQn~ pYX~ny ehQ qW q a#wQ@vyQ.         
 
@mhQ qW aAXOv @h`~ vs~wOv @h`~ smg gmn~krn nQrW]ky` kvEq yn~n pYX~nyk~ vQyh#kQ y. ev#nQ 
nQrW]kykO aAXOv gSD ag`{yt LM`vn avs~}`@v| qW @h`~ vs~wOv gOD ag`{yk~ bvt pw~vn avs~}`@v| qW 
@h`~ jWvw~v @n`sQtQnv` vQy h#kQ y. ev#nQ nQrW]kykO pmNk~ @n`v aAXOv @h`~ vs~wOv @h`~ smg 
gmn~krn or@l ~̀sEvk~ q e~ avs~}`v vnvQt k#dW bQ[W y` h#kQ y. e@s~ nm| e~ kQyn prQmQw k`ly mnQn~@n~ 
kvEq, kOmkQn~ q yn pYX~ny p#nngQyQ. e~ pYX~nyt pQLQwOr @ls bthQr @x_wQk vQq&`ZykO kQynE a#w~@w~ in~ 
aqhs~krn~@n~ nQrW]kykO @h`~ @vnw~ or@l`~sEvk~ @n`v aAXOv m bv y. aAXOvkt ek~wr` a`k`rykQn~ 
gw~kl e~ vQsQn~ m k`ly m#ngw h#kQ y#yQ vQq&`Zy` pvsnE a#w. eb#vQn~ @mhQ qW sQqEvn~@n~ aAXOv aAXOvt 
m s`@p~]v prQmQw k`lyk qW gSD ag`{y wOLt v#qWm y#yQ v#dQqErtw~ kQy#@vyQ. @m| k`ly sQq~{Q @qk awr 
nQym k`ly (proper time) @ls h#[Qn~@vyQ.           
 
@mhQ qW gSD ag`{yk~ g#n wvw~ kr#Nk~ p#vsQy yEwO y. gSD ag`{yk~ wOL avk`X k`ly sm`n& avk`X 
k`l@yn~ @vns~ @vyQ. ehQ qW avk`X k`l@yhQ apEr~vw`vk~ (singularity) @vyQ.  e@mn~ m e~ apRr~vw`vt 
@pr sQq~{Q ]QwQjyk~ (event horizon) q @vyQ. apRr~w`vk~ ynE ek~wr` a`k`rykQn~ gw~kl avk`X k`l@y~ 
ayQn~s~tyQnWy @]wY smWkrN vlAgO @n`vn l]&yk~ @vyQ. ev#nQ l]&yk qW avk`X k`l vkYw`v ar~} 



www.kalaya.org 

© Prof. Nalin De Silva 
 

 

@n` q#k~@vyQ. ey ann~w agyk~ gn~@n~ y#yQ smhrcQt kQy#@vyQ. gSD ag`{yk~ nQr~Ny vn~@n~ @mv#nQ 
apEr~vw`vk~ mgQn~ y. sQq~{Q ]QwQjyk~ ynE b`hQr nQrW]kykOt nQrW]Ny kLh#kQ sQq~{Qvl sWm`v @vyQ. sQq~{Q 
]QwQj@yn~ ob|@bhQ vR sQq~{Q b`hQr nQrW]kykOt nQrW]Ny @n`kL h#kQ @vyQ. sQq~{Q ]QwQj@yn~ nQkOw~@k@rn 
a`@l ~̀k kQrNyk~ vEv q b`hQr nQrW]kykO kr` @n` eL@ByQ. @b`@h`~ vQt gSD ag`{ g#n s[hn~krn vQt 
kQy#@vn~@n~ @m| sQq~{Q ]QwQjy g#n y. a`@l`~ky pv` qr~Xny @n`vn~@n~ y#yQ kQyn vQt in~ h#@Mn~@n~ 
sQq~{Q ]QwQj@yn~ nQkOw~ @k@rn a`@l`~ky y. e@hw~ gSD ag`{yk~ sQq~{Q ]QwQj@yn~ ob|bt q @vyQ. gSD 
ag`{yk~ wOLt v#@qn aAXOvk~ @m| sQq~{Q ]QwQj@yn~ ob|btq yyQ. b`hQr nQrW]kyOt s`@p~]v aAXOvt sQq~{Q 
]QwQjy kr` y$mt q ann~w k`lyk~ gw@vyQ. e@hw~ aAXOvt eyt s`@p~]v sQq~{Q ]QwQjy psEkQrWmt 
gwvn~@n~ prQmQw k`lykQ. 
 
aAXOvk~ sQq~{Q ]QwQjy psEkrnv`w~ smg ehQ KN~d`Akvl gON`w~mk @vnsk~ q sQqE@vyQ. apQ uq`hrNyk~ 
@ls ;~v`r~t|s~cyQl~d| vQs[Em gnQmE. klQn~ s[hn~kr a#wQ a`k`ryt @m| vQs[E@mn~ l#@bn~@n~ l]&ykt  
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sA@k~n~qYWy vR s~kn~{yk~ nQs` a#wQvn avk`X k`ly y. @mhQ qW  r = R = 2GM/c     hQ sQt  a`@l`~kyt 
vEv q b`hQr nQrW]kykO @vwt y$mt @n`h#kQ bv apQ qEtE@vmE. e@mn~ m r = R kr` a$wk sQt clny vn 
aAXOvkt e~ kr` y$mt b`hQr nQrW]kykOt s`@p~]v ann~w k`lyk~ gw@vyQ. e@s~ vEv q aAXOvt 
s`@p~]v e~ s[h` gwvn~@n~ prQmQw k`lykQ.  
 
r = R ynE ;~v`r~t|s~cyQl~d| avk`X k`l@yhQ sQq~{Q ]QwQjykQ. ;~v`r~t|s~cyQl~d| avk`X k`l@yhQ apRr~vw`v 
a#w~@w~ r = 0 mRl@yhQ qW y. a$wk sQt mRly @qst clnyvn aAXOvk~ sQq~{Q ]QwQjyt p#mQ@Nn @wk~ r 
yn~@nn~ qEr q t yn~@nn~ k`ly q nQr$pNy @vyQ. e@hw~ aAXOv   r = R kr` p#mQNW@mn~ psEv r yn~@nn~ 
k`ly q t yn~@nn~ qEr q nQr$pNy @vyQ. ym|kQsQ aAXOvk~ sm|bn~{@yn~ gw~kl ym|kQsQ l]&yk sQt ehQ qEr 
acl vQyh#kQ nmEqE , enm| qEr nQywyk~ vQyh#kQ nmEqE, k`ly nQyw v w#bQy h#kQ @n` @vyQ. eb#vQn~ aAXOv 
sQq~{Q ]QwQjy psEkQrW@mn~ ik~bQwQv k`ly r mgQn~ nQr$pNyvn b#vQn~ r qQgQn~ qQgtm adE@vyQ. ehQ pYwQPly 
@ls aAXOv apRr~vw`v kr` sWGY@yn~ a#qW yyQ. 
 
aAXOvt apRr~vw`v kr` y$mt eyt s`@p~]v gwvn k`ly prQmQw @vyQ. apRr~vw`vt aAXOv yn~@n~ sQq~{Q 
]QwQjy psEkr bv amwk @n`kL yEwO y. b`hQr nQrW]kykOt s`@p~]v aAXOvt sQq~{Q ]QwQjyt q y$mt 
ann~w k`lyk~ gwvn b#vQn~ ev#nQ nQrW]kykOt s`@p~]v aAXOvt apRr~vw`vt y$mt @n` h#kQ@vyQ. 
e@hw~ pYX~ny ey @n` @vyQ. aAXOvt s`@p~]v eyt apRr~vw`v @vwt y$mt gwvn~@n~ prQmQw k`lykQ. 
apRr~vw`v @vwt p#mQNW@mn~ psEv aAXOvt sQqEvn~@n~ kOmk~ q? @m| bthQr vQq&`@vn~ s`r~}k pQLQwOrk~ 
@n`l#@bn wvw~ pYX~nyk~ @vyQ. sQq~{Q ]QwQj@yn~ a$w pQhQtQ l]&yk sQt prQmQw k`lykQn~ apRr~vw`vt 
p#mQ@Nn aAXOvt ew#n n#vwQy @n` h#kQ y. e@hw~ ey yn~@n~ @k`w#nkt q?  
 
wm gOr#w~v`kr~;Ny yt@w~ kd` v#@tn w`rk`vk~ v#nQ smmQwQk vs~wOvk~ s[h` q @mv#nQ pYX~nyk~ a#sQy 
h#kQ@vyQ. kd`v#@tn w`rk`vt ehQ sQq~{Q ]QwQjy psEkQrWmt ann~w k`lyk~ gwvn~@n~ b`hQr nQrW]kykOt 
s`@p~]v y. w`rk`vt m s`@p~]v e~ s[h` gwvn~@n~ prQmQw k`lyk~ y. sQq~{Q ]QwQjy psEkQrW@mn~ psEv 
w`rk`v al~l` nQsl v w#bWmt h#kQkmk~ n#w. e@s~ nm| w`rk`v apRr~vw`v kr` sWGY@yn~ clny @vyQ. 
epmNk~ @n`v e~ w`rk`vt s`@p~]v prQmQw k`lyk qW sQqE@vyQ. apRr~vw`@v| q w`rk`vt nQslv wQbQy 
@n`h#kQ b#vQn~ ey in~ ob|bt q y` yEwO y. e@hw~ apRr~vw`@vn~ ob|bt w`rk`v yn~@n~ @k`h`t q?  
 
@m| pYX~nyt a#w#m| bthQr vQq&`Zyn~ @qn pQLQwOr nm| aAXOv @h`~ w`rk`v @h ~̀ aq`L avs~}`@v| qW 
apRr~vw`@vn~ ob|bt @vnw~ vQX~vykt yn bv y. ev#nQ avs~}`vk~ ovEn~ vQsQn~ h#[Qn~@vn~@n~ X~@v|w @h`~ 
{vl kOhryk~ (white hole) @ls y. @m| vQX~v@yn~ apRr~vw`v os~@s~ nQk~m yn aAXOv @h`~ w`rk`v @h`~ 
@vnw~ vQX~vyk ym| vs~wOvk~ @ls upw lbyQ. bthQr sEq~qn~t vQpwk~ s$m vQtm kU vn awr upwk~ sEqE 
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@vyQ. sQAhl @b_q~{yn~ mrNyk qW sEqE a[Qn~@n~ a#yQ q yn~n sEq~qn~t pYX~nyk~ @vyQ! @k@s~ @vww~ @mhQ qW 
@k@rn upkl~pny nm| a@p~ vQX~vy h#@rn~nt wvw~ vQX~v wQ@bn bv y. a@p~ vQX~v@yn~ nQk~m @vnw~ 
vQX~vykt y$m sQqEvn~@n~ pNE hQlk~ @h`~ (worm hole) umgk~ @h ~̀ @ls y#yQ a#w#m| bthQr vQq&`Z@y`~ 
vQX~v`skrwQ. pNEvkO p@shQ ek~ w#nkQn~ a#wOLt v#qW @vnw~ w#nkQn~ mwOvn~n`k~ @s~ aAXOv @h ~̀ vs~wOv 
@h`~ @m| vQX~v@yn~ nQk~mW @vnw~ vQX~vykt yn~@n~ y#yQ ovEhE upkl~pnykrwQ. 
 
aAXOvt @h`~ w`rk`vk~ v#nQ vs~wOvt @h`~ apRr~vw`v psEkr n#vww~ @m| vQX~vyt m a`psE e~mt @n`h#kQ 
q#yQ ymkO pYX~nkQrWmt id a#w. e@hw~ ey sQqEvQy @n`h#k~@k~ b`hQr nQrW]kykOt s`@p~]v aAXOvt @h`~ 
w`rk`vt @h`~ apRr~vw`vt @n`v sQq~{Q ]QwQjyt LM`vWmt q ann~w k`lyk~ yn b#vQn~ y. aAXOv @h`~ 
w`rk`v @h`~ n#vww~ @m| vQX~vyt m p#mQ@Nn~@n~ nm| e@s~ kLyEw~@w~ apRr~vw`v psEkr @g`s~ b#vQn~ a@p~ 
vQX~v@yhQ kQnm| nQrW]kykOt s`@p~] vEv q e~ s[h` ann~w k`lyk~ gwvQy yEwO y. e@hw~ aAXOv @h`~ 
w`rk`v @h`~ eyt s`@p~]v prQmQw k`lyk qW n#vww~ vQX~vyt a#wOl~vn b#vQn~ ey nQrW]kykOt 
s`@p~]v qr~Xny @n`vW sQtQn~@n~ @k@s~ q yn g#tUv mwO@vyQ. bthQr @x_wQk vQq&`Zyn~t @vnw~ vQX~v 
g#n kw`kQrWmt sQqE vW a#w~@w~ eb#vQn~ y. ann~w k`lykQn~ psEv sQqEvQy yEwO sQq~{Qyk~, enm| aAXOv @h`~ 
w`rk`v @h`~ n#vw @m| vQX~vyt m a`psE e~m prQmQw k`lyk qW apt q#ng#nWmt @n` h#kQ y. e@ls aAXOv 
@h ~̀ w`rk`v @h`~ a`psE p#mQ@nn~@n~ nm| ey apt qr~Xny @n`vW pmNk~ @n`v ap vQX~vy @k@rhQ 
gOr#w~v`kr~;Ny v#nQ kQsQqE blp$mk~ q sQqE @n`kr sQtQy yEwO y. 
 
mh`c`r~y nlQn~ q sQl~v` 
 
  
 
 


