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gOr#w~v`kr~;N p#qErk~ 
 

 
gOr#w~v`kr~;N bly @mn~ m vQq&Ew~s~}QwQk bly h` cEm|bk bly q ek~ vs~wOvk~ nQs` wvw~ vs~wOvk~ mw 
a#wQvn bl @vyQ. e@hw~ @m| psEv kW bl pQLQb[ v f#r@d| vQq~vw` vQsQn~ krn lq c#qgw~ nQrW]N vQy. 
uq`hrNyk~ @ls gw@h`w~ k`n~qmk~ @hvw~ cEm|byk~ ykd kOdE mw w#bR vQt  ykd kOdE ek~wr` rt` 
vQ@X~;yk~ anEv w#n~pw~ vn bv ohE q#n sQtQ@y~ y. e@mn~ m cEm|bkyk~ asLt m`lQm` yn~wYyk~ @gn 
y$@mn~ q cEm|bky asl ym| rt`vk~ wQ@bn vn bv ohE nQrW]Ny kr wQbEnQ. @m| rt` vkY mgQn~ nQr$pNy 
vQy. cEm|bkyk nm| e~ vkY ek~ @kLvrk~ ({Y#vyk~) a`sn~n@yn~ ptn~@gn a@nk~ @kLvrQn~ avsn~ vQy. 
vQq&Ew~ a`@r`~pN sm|bn~{@yn~ q, e@ls ym| a`k`ryk vkY lb`gw h#kQ vQy.  
 
@m| vkYvlt sEvQ@X~; gON vQy. e~kk a`@r ~̀pNyk~ clny vR@y~ ev#nQ vkYyk~ qQ@g~ y. enm| e~ vkY qQ@g~ 
n#w@h`w~ vkYyk o|n$m l]&yk qW eyt a#[Q s~pr~Xky qQ@g~ a`@r`~pNy mw blyk~ kYQy` @k@ryQ. @m| 
@r~K`vlt bl @r~K` y#yQ kQynE l$bQNQ. bl @r~K`vk o|n$m l]&k qW a`@r`~pNyk~ mw kYQy`w~mkvn bly 
e~ @r~K`vt e~ l]&@yhQ qW a#@[n s~pr~Xky qQ@g~ @vyQ. bl @r~K` a#w~@w~ ekk~ @n`@v|. @m| bl @r~K` 
sQyl~lm gw~kl in~ bl @]wYyk~ nQr~m`ny @vyQ. 
 
bl @]wYyk~ yn~n ar~}k}ny @k@rn~@n~ ihw s[hn~ a`k`ryt @n` @vyQ. aq`L pY@q~X@yhQ o|n$m 
l]&yk qW e~kk prW]N aAXOvk~ mw kYQy`@k@rn bly nQX~cQwv ar~}q#k~@vyQ nm| e~ pY@q~X@yhQ bl 
@]wYyk~ ar~}q#k~@vn~@n~ y#yQ kQynE l#@byQ. vQq&Ew~a`@r~pN pq~{wQyk~ nm| aq`L pY@q~X@yhQ o|n$m 
l]&ykqW e~kk a`@r ~̀pNyk~ mw kYQy`krn bly nQX~cQwv q#k~vWy h#kQnm| evQt ehQ vQq&Ew~s~}QwQk bl 
@]wYk~ ar~} q#k~@vyQ. vQq&Ew~s~}QwQk @v|v` cEm|bk @v|v` bl @]wYyk~ a#w~nm| e~ bl @]wY@yhQ bl@r~K` 
nQr~NykQrWm aphsE k`r~yyk~ @n`@vyQ. cEm|bkyk~ sm|bn~{@yn~ gw~kl ihw s[hn~ uq`hrN@yhQ ukd 
kOdE w#n~pw~vn~@n~ bl @r~K` qQ@g~ y.  
 
f#r@d| vQq~vw` q] nQrW]kykO vR awr m#k~s~@vl~ pVQvry` q] @@sq~{`n~wQk @x_wQk vQq&`Z@yk~ vQy. 
ovEn~ @q@qn` awr bl @]wY nm| sAkl~py iw` qQyENE mt|tmkt vr~{ny vQy. e~ sAkl~py e~ e~ avs~}`v 
sm|bn~{@yn~ gw~kl vQyEk~w sAkl~pyk~ @n` vWy. n#vww~ cEm|bky h` ykd kOdE uq`hrNy gw@h`w~ ehQ 
bl @r~K` p#h#qQlQv m a#h#t @p@nn bv p#h#qQlQ @vyQ. e~ in~qQYy @g`~cr sAkl~pyk~ @vyQ. ey iAgQrQsQ 
mnst nQv|tn~ pVQvry`@g~ gOr#w~v`kr~;N blyt vd` smWp vQy. gOr#w~v`kr~;N bly a#h#t @h`~ @vnw~ 
in~qYQykt @h ~̀ @g`~crvn~nk~ @n` @vyQ. e@hw~ vQq&Ew~ @h`~ cEm|bk @h ~̀ bl @r~K` h` bl @]wY e@s~ @n`@v|.  
 
bl@]wYy pQLQb[ aqhs iAgQrQsQ vQq&` @l`~k@yhQ p#wQry$mt ewrm| klk~ gwvR@y~ n#w. e@mn~ m ey 
gOr#w~v`kr~{N bly s[h` q @y`q`gw h#kQvQy. gOr#w~v`kr~]N @]wYy q q#kQy h#kQ @n` @vyQ. e@hw~ 
vs~wOvk~ mgQn~ wvw~ vs~wOvk~ mw gOr#w~v`kr~;N blyk~ @y@qn~@n~ @k@s~ q yn~n emgQn~ @w~r#m|kr 
qQyh#kQ vQy.  
 
apQ pLmEv cEm|bk @h`~ vQq&Ew~s~}QwQk @h`~ @]wYyk~ gnQmE. k`n~qmk~ avk`X@yhQ wQbR vQt e~ vQsQn~ e~ wb` 
a#wQ pY@q~X@yhQ cEm|bk @]wYyk~ a#wQ@k@rnE l#@byQ. q#n~ apQ prW]N aAXOvk~ (test particle) e~ 
pY@q~Xyt @gn en~@n~ y#yQ sQwmE. ap qn~n` prQqQ e~ aAXOv ek~@k`~ k`n~q@m| ek~ {Y#vykt a`kr~;Ny @vyQ. 
n#w@h`w~ a$w @p@qskt vQkr~;Ny @vyQ. @mhQ qW sQqEvn~@n~ @g@nn lq aAXOv cEm|bk@yhQ bl @]wYy 
smg kYQy`kQrWmkQ. cEm|bky aAXOv smg kYQy`kQrWm ynE@vn~ h#[Qn~@vn~@n~ e@ls aAXOv cEm|bk @]wYy smg 
kYQy`kQrWmk~ y.           
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@my wvqErtw~ p#h#qQlQkL yEwO y. eyt @h~wOv ey @x_wQk vQq&`v s~}`nWy (local) pq~{wQyk~ bvt 
pw~krn v#qgw~ sAkl~pyk~ vWm y. nQv|@t`~nWy gOr#w~v`kr~lN blyt el~l vR ek~ vQ@r`~{w`vk~ vR@y~ ehQ qW 
qErk qW kYQy`vk~ sQqEvWm y. @mw#n a#wQ vs~wOvk~ ew#n a#wQ vs~wOvk~ mw blyk~ @y`qn~@n~ @k@s~ q yn~n 
kQsQvkOtvw~ @w~r#m|kr qQy @n`h#kQ pYX~nyk~ vQy. vs~wOvk~ mw blyk~ kYQy`krn~@n~ e~ vs~wOv @x_wQkv 
s~pr~XkQrW@mn~ bv apQ qEtE@vmE. pYX~ny vR@y~ vs~wOvk~ wvw~ vs~wOvk~ mw ev#nQ s~pr~XkQrWmkQn~ @w`rv 
blyk~ a#wQkQrWm y. 
 
e@ls s~pr~XkQrW@mkQn~ @w`rv blyk~ @y`qn~@n~ @k@s~q yn pYX~nyt pQLQwOrk~ bl @]wYy yn~@nn~ 
l#@byQ. cEm|bky m`lQm` yn~wYyk~ mw @h`~ prW]N aAXOvk~ mw @h`~ blyk~ @y`qn~@n~ s~pr~XkQrW@mn~ @n` 
@vyQ. nQv|tn~ pVQvry`@gn~ qErkqW kYQy`vk~ sQqEvn~@n~ @k@s~q#yQ pYX~n kLvQt ohE eyt pQLQwOrk~ @ls cEm|bk 
bly @h`~ vQq&Ew~s~}QwQk bly @h`~ @pn~nEm| @n` @k@L~ a#yQ q yn~n pYX~nykQ. evkt cEm|bkw~vy pQLQb[ 
aqhs~ @n`q#n sQtQ@y~ y#yQ @n` kQvh#kQ y. gOr#w~vy sm|bn~{@yn~ qErkqW kYQy`vk~  sQqEvn~@n~ cEm|bk 
sm|bn~{@yn~ e~ kYQy`krn a`k`rytm y#yQ kQmt ohEt h#kQkmk~ wQbENQ. e@hw~ ohE @h`~ @vnw~ aykO @h`~ 
e@s~ kL bvt s[hnk~ n#w. eyt @h~wOv s`q^X&@yn~ wr~kkQrWm iAgQrQsQn~ vQsQn~ pYwQ@]pkrnE l#bR 
@hyQn~ q? e@s~w~ n#w~nm| gOr#w~vy h` cEm|bk awr ev#nQ vR s`q&X&yk~ n#w#yQ nQv|tn~ pVQvry` h` 
ohE@g~ anEg`mQkyn~ s#lkO b#vQn~ q? @k@s~ @vww~ e~ sm|bn~{@yn~ p#h#qQlQ pQLQwOrk~ qQy h#kQ @n` @vyQ.    
 
f#r@d| h` m#k~s~@vl~ yn vQq~vwOn~@g~ a{&ynvlQn~ psEv bl @]wYy yn sAkl~py a#wQvWm @h~wO@vn~ qErk 
qW sQqEvn kYQy`v yn~n amwkkQrWmt bthQr @x_wQk vQq&`Zyn~t h#kQvQy. cEm|bkyk~ nQs` avk`X@yhQ 
a#wQvn~@n~ bl @]wYyk~ y. e~ bl @]wYy ym| pY@q~Xyk s$m w#nm pvwQyQ. e~ e~ l]&@yhQ qW bl 
@]wY@yhQ agy @vns~@vyQ. klQn~ s[hn~kr a#wQ an~qmt prW]N aAXOvk~, m`lQm` yn~wYyk~, @vnw~ 
cEm|bkyk~ e~ pY@q~Xyt @gn`vQt e~ kYQy`krn~@n~ bl @]wYy smg y. ey qErk qW sQqEvn kYQy`vk~ @n` @vyQ. 
kYQy`v sQqEvn~@n~, n#w~nm| @g@nn lq aAXOv @h`~ k`n~qm @h ~̀ pYwQc`r qk~vn~@n~ ew#n a#wQ bl @]wYy 
smg y.  
 
bl @]wYy pQLQb[ aqhs gOr#w~v`kr~;Ny sm|bn~{@yn~ q @y`q`gnE l#bQNQ. vs~wOvk~ wvw~ vs~wOvk~ mw 
gOr#w~v`kr~;N blyk~ @y`qnE @vnEvt, avk`X@yhQ gOr#w~v`kr~;N @]wYyk~ nQr~m`ny kryQ. a@nk~ 
vs~wOv kYQy`krn~@n~ gOr#w~v`kr~;N @]wYy smg mQs pLmE vs~wOv smg @n` @vyQ. evQt e~ kYQy`v s~}`nWy 
kYQy`vk~ mQs qErk qW sQqEvn kYQy`vk~ @n` @vyQ. iAgQrQsQ vQq&`Zyn~t e~ swOtEq`yk pQLQwOrk~ vQy. @qv#nQ 
vs~wOv mw gOr#w~v`kr~;N blyk~ a#wQkrn kBy @h ~̀ rQt @h`~ @pn~vn @ls il~l` sQtQyvEn~t ek~wr` 
a`k`rykQn~ gw~kl q#n~ s#n@sn~nt h#kQvQy. ek~ p#w~wkQn~ gw~vQt ovEn~t kByk~ avX& @n` vWy. e~ 
gOr#w~v`kr~;N @]wYy s~}`nWy v @qv#nQ vs~wOv smg kYQy`kQrWm nQs` y. a@nk~ awt k`ht @h ~̀ avX& 
nm| q#n~ kByk~ @vnEvt p#qErk~ @h`~ avX& nm|, @mt|tyk~ l#bW a#w. p#qEr an~kQsQvk~ @n`v 
gOr#w~v`kr~;N @]wYy y.  
 
qErk qW sQqEvn kYQy`v pQLQb[ pYX~ny vQs[En q, wvw~ pYX~nyk~ iwQrQ vW a#w. enm| vs~wOvk~ ]NykQn~ m 
a@nk~ vs~wOv mw kYQy`krn bl @]wYy avk`Xy pEr` ]NykQn~ a#wQkrn~@n~ q yn~n y. e@s~m ehQ 
a@nk~ p#w~w @ls vs~wOv ivw~kL@h`w~ e~ s#NQn~ m bl @]wYy avk`X@yn~ ivw~vn~@n~ q yn~n y. @m| 
pYX~nyt pQLQwOr# l#@bn~@n~ m#k~s~@vl~ pVQvry` nmQn~ a#wQ smWkrNvlQn~ y. m#k~s~@vl~ pVQvry`t anEv 
cEm|bkyk~ nQs` @h ~̀ vQq&Ew~ a`@r ~̀pNyk~ nQs` @h`~ a#wQvn bl @]wYy e~ @m`@h`@whQm avk`Xy pEr` vQhQ qW 
@n`yyQ. bl @]wYy p#wQ@rn~@n~ kYm kYm@yn~ y.  
 
vQq&Ew~ a`@r`~pNyk~ avk`X@yhQ l]&ykt @gn a`@v| y#yQ sQwmE. evQt e~ a`@r ~̀pNy nQs` a#wQvn bl 
@]wYy tQ@kn~  tQk eyt a`sn~n l]&vl sQt a$wQn~ pQhQtQ l]& kr` p#wQrW yyQ. e@s~ bl @]wYy p#wQrW 
yn~@n~ n#w@h`w~ pYc`rNyvn~@n~ (propagates)  ym|kQsQ @v|gykQn~ y. @m| @v|gy an~kQsQvk~ @n`v 



www.kalaya.org 

© Prof. Nalin De Silva 
 

 

a`@l ~̀k@y~ @v|gy @vyQ. a`@l ~̀ky ynE vQq&Ew~cEm|bk vQkQrN ynE@vn~ h$[Qn~@vn vQkQrNvlQn~ a@p~ a#s~vlt 
@g`~crvn @k`ts y. vQq&Ew~cEm|bk vQkQrN a#wQvn~@n~ vQq&Ew~cEm|bk @]wY@yhQ a#wQvn @vns~vWm| @h~wO@vn~ 
y. e~ @vns~vWm| avk`X@yhQ p#wQrW yn~@n~ vQq&Ew~cEm|bk vQkQrN @ls y. 
 
m#k~s~@vl~ pVQvry`@gn~ psEv gOr#w~v`kr~;Ny sm|bn~{@yn~ q bthQr @x_wQk vQq&`Z@y`~ bl @]wYy 
pQLQb[ aqhs~ @y`q`gw~h. gOr#w~v`kr~;N bl @]wYyk p#v#w~mk~ g#n ovEhE kw`kLh. e@hw~ pYX~ny 
wvmw~ hrQh#tQ @n`vQs[W wQbENQ. eyt @h~wOv vR@y~ gOr#w~v`kr~;Ny sm|bn~{@yn~ nQsQ pYv`qyk~ @n`wQbWm y. 
vQq&Ewy @h`~ cEm|bkw~vy @h`~ sm|bn~{@yn~, e@s~w~ n#w~nm| vQq&Ew~cEm|bkw~vy (electromagnetism) 
sm|bn~{@yn~ bthQr vQq&`Zyn~t m#k~s~@vl~ pVQvry`@g~ pYv`qy vQy. e@hw~ gOr#w~v`kr~;Ny sm|bn~{@yn~ 
ovEn~t ev#nQ pYv`qyk~ @n` vWy. ovEn~t e~ pQLQb[ v wvmw~ vR@y~ nQv|@t`~nWy gOr#w~v`kr~;N pYv`qy y. ehQ 
@]wYyk~ g#n s[hn~ @n`vQNQ. ehQ s[hn~vR@y~ gOr#w~v`kr~;N blyk~ g#n pmNkQ. gOr#w~v`kr~;N  
@]wYy yn~n nQv|tn~@g~ pVQvry`@g~ pYv`qyt pQtQn~ Nyt@gn el~ln lq a`xrN pmNk~ vQy.  
 
@m| pYX~ny s`r~}k an~qmt vQs[`gnE l#bE@y~ ayQn~s~tyQn~ pVQvry` vQsQn~ y. ohEt ehQ qW mEUmnQn~ m @vnw~ 
pYv`qyk~ @gwWmt sQqEvQy. e~ pYv`qy aq h#[Qn~@vn~@n~ s`{`rN s`@p~]w` pYv`qy @ls y. ohE bthQr 
@x_wQk vQq&`v s~}`nWy v`qyk~ bvt pw~ @k@L~ y. e~ awr ohE wvw~ v#qgw~ @qyk~ q @k@L~ y. enm| 
nQv|tn~ pVQvry`@g~ k`l@yhQ sQt p#vw a` avs~}QwQ smEq~@q~X r`mE pQLQb[ pYX~nyt pQLQwOrk~ s#pyWm y. 
avs~}QwQ r`mE @s`y`gn~@n~ @k@s~ q yn~n eq` sQtm wQbR pYX~nyk~ vQy. ayQn~s~tyQn~ pVQvry` e~ pYx~nyt wm 
s`{`rN s`@p~]w` pYv`qy mgQn~ kqQm pQLQwOrk~ qEn~@n~ y. ohE kQy` sQtQ@y~ avs~}QwQ smEq~@q~X r`mE @n`m#wQ 
bv y! 
 
mh`c`r~y nlQn~ q sQl~v` 
 
 
 


