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k`]Qk awr i@lk~@tY`~n 
 

 
i@lk~@tY ~̀nyk~ ek~ k`]Qkyk sQt wvw~ k`]Qkykt p#nW@m| qW e~ @n`@vns~vn~@n~ y#yQ bthQr k~@v`n~tm| 
@x_wQk vQq&`@v| qW upkl~pny @k@ryQ. e@hw~ ehQ qW i@lk~@tY`~nyt Xk~wQy ekwOvWmk~ @h`~ 
i@lk~@tY ~̀n@yn~ Xk~wQy mEq`h#rWmk~ @h`~ sQqE@vyQ. @mhQ @w~r#m nm| Xk~wQy adEv#dQ vEv q @n`@vns~vn ym| 
kQsQvk~ i@lk~@tY`~n@yhQ pvwQn~@n~ y yn~n y. enm| i@lk~@tY`~nyt a`w~myk~ a#w. a`w~mv`qWhE mQnQsEn~ @h`~ 
@vnw~ sw~w~vyn~ @h`~ sm|bn~{@yn~ gw~kl e@s~ ek~@k ~̀ @x_wQk mrN@yn~ psE q qQgt m pvw~n` @h`~ 
xv@yn~ xvyt s#rQsrN @h`~ @n`@vns~vn a`w~myk~ pvwQn bv vQX~v`s krwQ. ekm i@lk~@tY`~ny Xk~wQy 
adEvW@mn~ @h`~ v#dQvW@mn~ @h`~ psEv q ek~ k`]Qkyk sQt wvw~ k`]Qkykt pnQmQn~ pvwQn~@n~ y yn~@nhQ 
@w~r#m i@lk~@tY ~̀n@yhQ @n`@vns~vn a`w~myk~ pvwQn bv y. a`w~m yn~n sw~w~vyn~ vQ;y@yhQ pmNk~ 
@n` @y`q`g#@nyQ. @b_q~{ qr~Xn@yhQ pEq~gl`w~m g#n pmNk~ @n`v {r~m`w~m g#n q kQy@vyQ. bthQr 
k~@v`n~tm| @x_wQk vQq&`v q a#wOU sQyU bthQr q#nEm| @g`dn#@gn~@n~ a`w~mv`qy gOr#@k`tgw~ sm`jyk 
bv amwk @n` kLyEwO y.  
 
e@hw~ sQAhl @}rv`q bEq~{`g@mhQ cQw~wy ynE @n`@vns~vn {r~myk~ @n`@vyQ. ptQsn~{Q cQw~wy cEwQ 
cQw~w@yn~ @vns~ @vyQ. cEwQ cQw~wy n#wQ vW a#wQvn~@n~ ptQsn~{Q cQw~wy y. ym| @hykQn~ qQgQn~ qQgt m cEwQ 
cQw~wy pvwQn~@n~ nm| sw~w~vy`t ipqWmk~ n#w. sw~w~vy` evQt nQrn~wr@yn~ m (awrk~ n#wQv m) 
mrNyt pw~vQy yEwO y. ey sQqEvn~@n~ @k@s~ q, enm| ipqWmk~ n#wQv qQgt m m#@rn~@n~ @k@s~ q, yn~n 
pQLQb[ v pYX~nyk~ a#wQ vEv q cEwQ cQw~wy @n`@vns~vn~@n~ y#yQ g#nW@m| pYwQPly @ls ev#nQ nQgmnykt 
p#mQNWmt sQqE@vyQ. i@lk~@tY`~ny ek~ k`]Qkyk sQt @vnw~ k`]Qkykt p#nWm h` cQw~wyk~ n#wQ vW wvw~ 
cQw~wyk~ a#wQvWm awr a#wQ @vns @w~r#m|g#nWmt e~ kr#N vEvw~ pYm`Nvw~ @vyQ.  
 
bthQr k~@v`n~tm| @x_wQk vQq&`@vhQ hyQsn~br~g~ anQX~cy mRl{r~myt (Heisenberg’s Uncertainty 
Principle) anEv k~@v`n~tm| @x_wQk vQq&`@vhQ h#q$@rn aAXOvk gm&w`v h` pQhQtEm ek~vQt m#ngw @n` 
h#kQ@vyQ. e@mn~ m aAXO@vhQ Xk~wQy h` aAXOv a#w~@w~ kQnm| k`lyk q yn~n q, enm| aq`L k`ly, ek~vQt 
q#ngw @n` h#kQ@vyQ. vd` g#BErQn~ kQyn~@n~ nm| aAXO@v| gm&w`v @h`~ pQhQtEm @h`~ (Xk~wQy @h`~ k`ly @h`~) 
kQsQvQ@tkw~ nQX~cQw v m#ngw @n` h#kQ@vyQ. aAXOv pQhQtn~@n~ asvl~ l]&@yhQ y#yQ kQsQvQ@tkw~ q#ngw 
@n` h#kQ y. aAXOv e~ l]&y avt a#wQ bv pmNk~ kQvh#kQ@vyQ. aAXOv nQX~cQw v m e~ l]&@yhQ @vyQ nm| 
ehQ @w~r#m vnE@y~ aAXO@vhQ gm&w`v ym| nQX~cQw gm&w`vkQn~ ann~w pYm`NykQn~ @vns~vn bv y. e@s~ 
ann~w pYm`NykQn~ @vns~vWm @x_wQk vX@yn~ @n`sQqEvn b#vQn~ ehQ @w~r#m aAXO@v| pQhQtEm nQX~cQwv m 
q#ng#nWmt @n`h#kQ bv y. aAXO@v| pQhQtEm ym| l]&ykt a`sn~n bv v#dQvnv`w~ smg ehQ gm&w`v 
nQX~cQw gm&w`vkQn~ @vns~vWmw~ v#dQ@vyQ. aAXO@vhQ Xk~wQy sm|bn~{@yn~ q kQvh#k~@k~ ev#n~nkQ. 
i@lk~@tY ~̀nyk~ prm`NEvk k]yk @n`v k`]Qyk a#w#yQ kQyn~@n~ @m| kr#NE q s#lkQl~lt gnQmQnQ.  
 
k`]Qkyk vR i@lk~@tY`~nyk Xk~wQy nQX~cQw y#yQ kWv q ey e@s~ @n` @vyQ. i@lk~@tY`~n@yhQ Xk~wQy ym| 
nQX~cQw agyk~ vt` @vyQ. ehQ Xk~wQy e~ nQX~cQw ag@yn~ iw` s~vl~pyk~ adEv#dQ @vyQ. e@s~ vn vQt k`ly 
sm|bn~{@yn~ nQX~cQw v kQsQvk~ kQvh#kQ @n` @vyQ. @vnw~ ayErkQn~ kQyn~@n~ nm| i@lk~@tY ~̀ny ahvl~ 
k`]Qk@yhQ ahvl~ @vl`@vhQ a#w kQy` kWmt @n`h#kQ @vyQ. eyt ahvl~ @vl`vk~ n#w. i@lk~@tỲ ~ny e~ 
ahvl~ @vl`v m#qQkrgw~ k`l pY`n~wryk @vyQ. i@lk~@tY`~n@yhQ Xk~wQy yt kQyn lq prQqQ nQX~cQw 
agykt vd` kQt|tEvw~ m, enm| Xk~wQ pY`n~wry iw` kOd`vw~ m k`l pY`n~wry vQX`l @vyQ.  
 
k`lyt h` Xk~wQyt aq`Lv hyQsn~br~g~ anQX~cy mRl{r~my apt ΔE Δt ≥ h/2π ayErQn~ pYk`X kL h#kQ y. 
@mhQ ΔE yn~@nn~ Xk~wQy E nm| nQX~cQw ag@yn~ @kwrm| @vns~vn~@n~ q yn~nw~ Δt yn~@nn~ k`ly t nm| 
nQX~cQw ag@yn~ @kwrm| @vns~vn~@n~ q yn~nw~ q#k~@vn awr h ynE p~l$n~k~ nQywy nmQn~ h#[Qn~@vn 
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nQywyk~ @vyQ.  @m| asm`nw`v@yn~ p#h#qQlQ vn kr#N nm| ΔE kOd`vw~ m Δt vQX`l vn bv y. @m| 
asm`nw`v@yhQ ΔE XSn&vWmt @n`h#kQ @vyQ. ΔE XSn& vEv@h`w~ Δt ann~wyk~ @vyQ.  
 
@k@s~ @h`~ @myQn~ kQy#@vn~@n~ Xk~wQy ym| nQX~cQw agyk~ vt` vR kOd` pY`n~wryk~ wOL a#wQ i@lk~@tY ~̀nyk 
k`ly yn~n nQX~cQw @n`vn bvw~ e~ vQX`l pr`syk pQhQtQy h#kQ bvw~ y. ahvl~ t k`l@yhQ qW i@lk~@tY`~ny 
g#n ymk~ kWmt @n`h#k~@k~ ev#nQ t k`lyk~ i@lk~@tY`~nyt @n`m#wQ b#vQn~ y. e@hw~ i@lk~@tY ~̀ny ek~ 
k`]Qkyk sQt @vnw~ k`]Qkykt pnQnvQt e~ sAsQq~{Qyt aq`L @b`@h`~ @q~ apQ kw` @n`kr sQtQmE. eyt 
@h~wOv apt e~  g#n q#nEmk~ n#wQvWmw~  ap e~ g#n ewrm| s#lkQl~lk~ @n`q#k~vWmw~ y. i@lk~@tY ~̀ny ek~ 
k`]Qkyk sQt @vnw~ k`]Qkyt p#nW@m| qW eyt awrm#qQ avs~}`vk~ @n`m#wQv p#nQy h#kQ q#yQ @s`y` 
b#lWmt a{&ynyk~ kL yEwO y.  
 
i@lk~@tY ~̀nyk~ ym| k`]Qkyk a#w#yQ yn~@nhQ @w~r#m ey  ΔE pY`n~wryk~  shQw v E nm| Xk~wQyk~ gn~n` 
bv y. q#n~ vQkQrNyk~ av@X`~;Ny krgw@h`w~ i@lk~@tY ~̀n@yhQ avs~}`v @vns~ @vyQ. evQt 
i@lk~@tY ~̀n@yhQ Xk~wQy E′ nm| @vnw~ nQX~cQw agyk~ (e@hw~ ym| kOd` Xk~wQ pY`n~wryk~ shQwv) g#nWmt 
pLmEv ehQ Xk~wQy nQX~cQw agyk~ gnE @vnEvt k`ly nQX~cQw agyk~ gwyEwO y. ey ek~wr` a`k`rykQn~ 
gw@h`w~ i@lk~@tY`~n@y~ “s~vx`v@yhQ” @vns~vWmk~ @ls gwh#kQ @vyQ. e@s~ “s~vx`v@yhQ” @vns~vWmkQn~ 
psEv i@lk~@tY`~nyt k`ly sm|bn~{@yn~ nQX~cQw agyk~ a#ww~ Xk~wQy sm|bn~{@yn~ nQX~cQw agyk~ n#w. 
@mhQ qW av{`rNy kL yEw~wk~ nm| nQX~cQw agyk~ gn~@n~ y yn~@nn~ nQv|@t`~nWy @x_wQk vQq&`@vhQ qW @mn~ 
kQsQm s#kykQn~ @w`r v m#@nn agyk~ aqhs~ @n`krn bv y. s$m nQX~cQw agyk~ yn~@nn~ m ym| nQX~cQw 
agyk~ vt` a#wQ kOd` pY`n~wryk~ aqhs~ @vyQ.    
 
k`ly sm|bn~{@yn~ nQX~cQw agyk~ gn~n` i@lk~@tY ~̀ny n#vww~ prm`NE@v| n&;~tQy mgQn~ a#wQkrn bly 
h` prm`NE@v| @vnw~ ax&n~wr blvl blp$mt ytw~ vW n#vww~ “s~vx`vy” @vns~krmQn~ Xk~wQyt E′ 
nm| nv agyk~  lb`gnQyQ. e@s~ E′ nm| @vnw~ Xk~wQ agyk~ lb`gw~ i@lk~@tY`~ny @vnw~ k`]Qkyk~ 
aw~pw~  krgnQyQ. @m| kYQy`q`my ihw s[hn~ a`k`r@yn~ m sQqEvn~@n~ q#yQ apQ @n`qnQmE. @k@s~ @vww~ e~ 
i@lk~@tY ~̀n@y~ wt|tE m`r#vt, enm| k`]QkykQn~ @vnw~ k`]Qkykt p#nWmt qQy h#kQ y`n~wY upkYmyk~ 
(mechanism) pmNkQ.  
 
i@lk~@tY ~̀nykt k`]QkykQn~ k`]Qkykt p#nW@m| qW ihw s[hn~ a`k`r@y~ @h`~ @vnw~ a`k`ryk @h`~ 
y`n~wY upkYmyk~ a#w~nm| ey q sw~w~vy`@g~ pEnb|xvy sm|bn~{ s`q^X&@yhQ wvw~ pYX~n a#wQkryQ. @m| 
xv@y~ cEwQ cQw~w@yn~ psEv @vnw~ xvyk ptQsn~{Q cQw~wyk~ a#wQvWmt @pr @vnw~ ymk~ cQw~wyt @n`@vyQ. 
cQw~w sm|bn~{@yn~ sQAhl @}rv`q@yhQ anQX~cy mRl{r~myk~ @n` q#k~@vyQ. cQw~w sm|bn~{@yn~ kQy#@vn~@n~ 
ek~ cQw~wyk~ a#wQvW n#wQvW@mn~ psE @vnw~ cQw~wyk~ a#wQvn bv pmN y. i@lk~@tY ~̀n@yhQ Xk~wQy nQX~cQw 
agyk~ @gn in~psE k`l@yhQ nQX~cQw agyk~ lb` psEv n#vww~ Xk~wQyt @vnw~ nQX~cQw agyk~ gn~n` 
a`k`r@yhQ kYQy`q`myk~ cQw~wyt n#w. cQw~wy n#wQ vW @vnw~ cQw~wyk~ a#wQvWmt @pr cQw~wy @n`vn @qyk~ 
aw~krgn~n` bvk~ sQAhl @}rv`q bEqEqh@mhQ @n` kQy#@vyQ. 
 
e@s~ m klQn~ s[hn~kr a#wQ a`k`ryt wt|tE m`r#krn~@n~ ek m i@lk~@tY`~nykQ. ehQ ym| ym| @vns~km| 
a#wQ vEv q i@lk~@tY`~n@yhQ s`r@yhQ @vnsk~ @n` sQqE@vyQ. e@hw~ cQw~w e@s~ @n` @vyQ. cQw~wyk~ n#wQ vW 
y$@mn~ psE a#wQvn~@n~ @vnw~ m cQw~wykQ. apt h#kQ nm| kL yEw~@w~ i@lk~@tY ~̀ny q @vns~vn~@n~ y#yQ 
g#@nn a`k^wQyk~ nQr~m`Ny kQrWm y. ey i@lk~@tY`~ny sm|bn~{@yn~ vR sQAhl @b_q~{ pYv`qyk~ vnE a#w. 
i@lk~@tY ~̀n@yhQ s`ry @n`@vns~ v pvwQn~@n~ y yn a`k^wQy @vnEvt i@lk~@tY`~ny @vns~vn~@n~ y yn 
pqn@m| sQt a`k^wQyk~ nQr~m`Ny krgw h#kQvn~@n~ @k@s~ q#yQ @s`y` b#lWmt q#n~ p`s@l~ i@gngn~n` sQsE 
sQsEvQyn~t mwO qvsk h#kQvnE a#w.   
 



www.kalaya.org 

© Prof. Nalin De Silva 
 

 

i@lk~@tY`~nyk~ @vns~vn~@n~y yn~n @k@s~ @vww~ i@lk~@tY`~nyk~ @n`@vns~ v pvwQn~@n~ y yn bthQr 
k~@v`n~tm| @x_wQk vQq&`@vhQ upkl~pny bthQr @x_wQk vQq&`@vhQ k`ly h` avk`Xy sm|bn~{@yn~ 
kQy#@vn smmQwQy smg sAgw @n`vn bv nm| p#h#qQlQ y. ayQn~s~tyQn~ pVQvry`@g~ s`@p~]w`v`qy anEv 
ek~ nQrW]kykO@g~ k`l pY`n~wr wvw~ nQrW]kykO@g~ avk`X pY`n~wr vQy h#kQ y. e@mn~ m ek~ 
nQrW]kykO@g~ avk`X pY`n~wr wvw~ nQrW]kykO sm|bn~{@yn~ gw~kl k`l pY`n~wr @ls  q#k~@vnE a#w. 
@myQn~ kQy#@vn~@n~ avk`Xy h` k`ly awr smmQwQyk~ a#wQ bv y. e@hw~ @m| smmQwQy bthQr @x_wQk 
vQQq&`@vhQ s`m`n&@yn~ qk~nt n#w.  
 
uq`hrNyk~ vX@yn~ ym| pY@q~Xyk pQhQtQ vs~wOvk~ slkn~n. @m| vs~wOv ekm k`l@yhQ ekQ@nkQn~ @vns~ vR 
pY@q~X @qkk @h`~ kQhQpyk @h`~ wQbQy @n` h#kQ y. e@hw~ e~ vs~wOvt vQvQ{ k`lvl qW ekm pY@q~X@yhQ wQbQy 
h#kQ y. vs~wOvk~ qQgQn~ qQgt m ekm l]&yk @vns~ @n`vW pvwQn~@n~ y yn~@nhQ @w~r#m e~ vs~wOv ek m 
pY@q~Xyk vQvQ{ k`lvl qW pvwQn~@n~ y yn~n y. e@hw~ e~ vs~wOvt vQvQ{ pY@q~Xvl qW ek m k`l@yhQ p#vwQy 
@n`h#kQ y. @mhQ qW ihw s[hn~ ayQn~s~tyQnWy smwOlQww`vy bQ[ v#@tyQ. bthQr @x_wQk vQq&`@vhQ qk~nt 
l#@bn @m| vQsAv`qy @b`@h`~ @qn`@g~ kw`bht lk~vRvk~ @n` @vyQ. ev#nQ vQsAv`qyk~ a#wQ bv @h`~ @b`@h`~ 
@qn` @n`qnQwQ. @m| vQsAv`q@yn~ @g`d en mgk~ @vyQ. e@hw~ ehQ qW vs~wO@vhQ p#v#w~m m aw~h#rWmt 
sQqE@vyQ.  
 
mh`c`r~y nlQn~ q sQl~v` 
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