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k`]Qk awr i@lk~@tY`~n 
 
 
k`ly h` Xk~wQy vQ;y@yhQ anQX~cy mRl{r~my (uncertainty principle), pQhQtEm h` gm&w`v vQ;y@yhQ 
anQX~cy mRl{r~myt vd` @w~r#m|g#nWm qE;~kr @vyQ. aAXOvk pQhQtEm nQX~cQw v qn~@n~ nm| ehQ gm&w`v 
@n`qnQyQ @ls anQX~cy mRl{r~my @qv#nQ avs~}`@vhQ qW pYk`X @vyQ. pLmE avs~}`@vhQ qW  anQX~cy mRl{r~my 
pYk`X vn~@n~ aAXOvk~ sm|bn~{@yn~ k`ly qn~@n~ nm|, evQt ehQ Xk~wQy @n`qnQyQ ynE@vnQ. a@nk~ awt 
aAXO@vhQ Xk~wQy qn~@n~ nm| ehQ k`ly @n`qn~@n~ y#yQ in~ kQy#@vyQ.   
 
@my wrmk~ b#rHr#m| aqhsk~, n#w~nm| wrmk~ nEhEr# aqhsk~ b#vQn~ ey wvqErtw~ s`kc|C` kL yEwO y. 
aAXO@vhQ Xk~wQy yn~n nm| @b`@h`~ @qn`t nQv|@t`~nWy aAXO sm|bn~{@yn~ q hEr# sAkl~pykQ. e@hw~ @m| 
Xk~wQy kQsQ vQ@tkw~ kr~m Xk~wQy smg ptlv` @n`gw yEwO y. aAXOvk Xk~wQy ynE Xk~wQ sAs~}QwQ nQymy 
spEr`ln, m#ngw h#kQ xSw`r~}ykQ (entity). e@hw~ kr~m Xk~wQy ynE m#ngw h#kQ Xk~wQyk~ @h`~ Xk~wQ 
sAs~}QwQ nQymy spEr`ln Xk~wQyk~ @h`~ @n`@v|. bthQr vQq&`v awnQn~ @mwnQn~ ktg`gw~ a#w#m| xQ]Rn~ 
vhn~@s~ q kr~m Xk~wQy @x_wQk Xk~wQyk~ @ls slk` e~ os~@s~ aqhs~ pYk`XkQrWm kNg`tEq`yk y. 
i@lk~@tY ~̀nyk~ v#nQ k~@v`n~tm| aAXOvk Xk~wQy m#ngw~ psE eyt e~ aq`L Xk~wQy @vyQ.  
 
prm`NEvk nQX~cQw k`]Qkyk vR i@lk~@tY`~nykt q e~ k`]Qkyt aq`L Xk~wQy @vyQ. ehQ qW Xk~wQy 
mnQn~@n~ kvEq#yQ ymkOt awOr# pYX~nyk~ a#sQy h#kQ y. k~@v`n~tm| y`n~wYQk@yhQ m#nWm yn~@nn~ aqhs~ 
krn~@n~ aAXOvk~ ym| an~wr~kYQy`vkt x`jny kQrWmkQ. nQrW]kykOt, @b`@h`~ vQt bthQr vQq&`ZykOt, 
aAXOvk ym| gONyk~ m#nWmt avX& vR vQt aAXOv ym| upkrNyk~ smg g#tWmt sls~vnE l#@byQ. evQt 
aAXOv ym| an~wr~kYQy`vkt x`jny @vyQ. upkrNy aq`L gONy m#nWmt sks~ kr a#w~nm| an~wr~kYQy`@vhQ 
pYwQPlyk~ @ls aAXOvt aq`L gONy sm|bn~{@yn~ vR ym| agyk~ l#@byQ. nQrW]kyn~ n#wQv vEv q aAXO 
@vnw~ aAXO @h`~ vs~wO @h`~ smg g#@tyQ. ehQ pYwQPlyk~ @ls aAXOvt ym| gONykt aq`L agyk~ l#@byQ. 
g#tEmt @pr aAXOvt e~ agy wb` gONyvw~ n#w. aAXOvt aq`L gONy h` agy l#@bn~@n~ g#tE@mhQ 
pYwQPlyk~ @ls y.  
 
e@hw~ @mhQ qW kQvyEw~wk~ @vyQ. @m| gONy h` agy nQrW]kykO n#wQv aAXOvt l#@bn~@n~ y#yQ @n`sQwQy yERwO 
y. aAXO@vhQ gONy h` agy ynE@vn~ ap kw`krn @qy nQrW]ky`@g~ nQr~m`NykQ. nQrW]ky` @n`m#wQv 
g#tEm sQqEvn~@n~ nm| e~ gONy h` agy nQrW]ky`@g~ nQr~m`Nyk~ vn~@n~ @k@s~ q#yQ ymkOt kOwOhlyk~ 
a#wQvQy h#kQ y. g#tEm nQrW]ky` s#lsEm| kL avs~}`vk qW aAXOvt aq`L gONy h` ehQ agy lb` @qn~@n~ 
nQrW]ky` y#yQ pQLQgn~n` aykOt vEv q nQrW]ky` n#wQv sQqEvn g#tEm|vl qW q gONy h` agy nQrW]ky`@g~ 
nQr~m`Nyk~ vn~@n~ @k@s~ q yn pYX~ny a#wQ vWm s`{`rN y. @mhQ qW av{`rNy kL yEwO vn~@n~ @m| 
avs~}`v nQv|@t`~nWy @x_wQkyt q ym| a`k`rykQn~ @p`qE bv y.  
 
nQv|@t ~̀nWy @hvw~ k`m`vcr @l ~̀k@yhQ @p`l~ @gdQyk~ v#tWm yn sAsQq~{Qy gnQmE. nQrW]kyn~ a#ww~ n#ww~ 
@p`l~ @gdQ v#@tnE a#w#yQ @x_wQkv`qQykO (qYv&v`qQykO) kQynE a#w. e@hw~ ey e@s~ @n`@v|. @p`l~ @gdQy 
v#tWm @p`l~ @gdQy v#tWmk~ bvt pw~vn~@n~ nQrW]kykOt y. kOr#l~lkOt, ap @p`l~ @gdQy y#yQ kQyn~n 
pQLQb[ v a#wQvQy h#k~@k~ kQnm| sAkl~pyk~ q? ap @p`l~ @gdQy y#yQ kQyn~n kOr#l~lkO q e~ ayErQn~ m 
@vn~kr gn~@n~ q? n#w@h`w~ kOr#l~l` ehQ qW @vn~kr gn~@n~ @p`l~ @gdQy y#yQ ap vQsQn~ h#[Qn~@vn~nhQ ym| 
@k`tsk~ q? n#w@h`w~ eyt v#dQ @qyk~ q? 
 
@p`l~ @gdQ v#@tn vQt mQnQs~ nQrW]kyn~  sQtQyw~ n#ww~ @p`l~ @gdQ v#@tn~@n~ y yn~n @h`~ nWrW]kyn~ 
a#wQ vWmt @pr @p`l~ @gdQ v#tW a#w#yQ yn~n @h`~ mQnQsEn~ @p`@L`@vn~ wOrn~ vW gQy qQnyk vEv q @p`l~ @gdQ 
v#@tn~@n~y yn~n @h`~ mgQn~ nQrW]kykO@gn~ @w`rv @p`l~ @gdQ v#@tn~@n~ y#yQ nQgmny @n`@v|. 
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nQrW]kyn~ hQtQyw~ n#ww~ ap v&vh`r krn ar#wQn~ @p`l~ @gdQy y#yQ kQyn~n v#@tn~@n~ y#yQ kW s#nQn~ 
in~ gm&vn~@n~ ap ym| sAsQq~{Qyk~ apt s`@p~] ayErQn~ vQs~wr krn bv y. ap sAsQq~{Qy n#rBEv q n#w 
q e~ vQs~wr kQrW@m| qW @y`q` gn~@n~ a@p~ sAkl~p nm| e~ sAsQq~{Qy ap vQsQn~ vQs~wr @k@rn~@n~ apt s`@p~] 
ayErQn~ y. ap a#ww~ n#ww~ @p`l~ @gdQ v#@tn~@n~ apt mQs kOr#l~ln~t @n`@v|. kOr#l~ln~t adEm wrmQn~ 
ymk~ v#@tn~@n~ q kQy`vw~ apQ @n`qnQmE.  unt @p`l~ @gdQ nm| wQbQy @n`h#kQ y.     
 
a@p~ sAkl~p sQyl~l a@p~ nQr~m`N @vyQ. mh` pQpEr#m yn~n q a@p~, a@p~ @k@s~ @vww~ bthQryn~@g~, 
nQr~m`NykQ. vQX~vy, a`rm|xy a`qQy q mQnQs` vQsQn~ nQr~m`Ny @kr#NE sAkl~p @vyQ. InQy` vQX~v@y~ a`rm|xy 
vn avs~}`@v| qW mQnQsEn~ @n`sQtQy q, mh` pQpEr#mk~ g#n kQyn~@n~ mQnQsEn~ y. vd`w~ nQX~cQw v kQv@h`w~ 
bthQr yE@qv| kYQs~wQy`nQ sAs~k^wQ@yhQ mQnQs~sE e@s~ pYk`X krwQ. vQX~vyk~ @h`~ ehQ a`rm|xyk~ g#n @h`~ 
kOr#l~@l`~ sQww~ q? mh` pQpQr#m yE@qv| kYQs~wQy`nQ sAs~k^wQ@yhQ @g`dn#gONE sAkl~pyk~ pmNkQ.  
 
nQv|@t ~̀nWy aAXO sm|bn~{@yn~ pmNk~ @n`v k~@v`n~tm| aAXO sm|bn~{@yn~ q kQvh#k~@k~ ev#n~nkQ. 
nQrW]kyn~ hQtQyw~ n#ww~ nQrW]kyn~@g~ sAkl~p h` pYv`q ym| sAsQq~{Qyk~ sm|bn~{@yn~ @y`q`g#@nn~@n~ 
nm| e~ sAsQq~{Qy nQrW]kyn~t s`@p~] @vyQ. mQnQsEn~ a#ww~ n#ww~ i@lk~@tY`~n ek~ k`]Qkyk sQt wvw~ 
k`]Qkykt pnQn~@n~ y#yQ g#@nn~@n~ vw~mn~ bthQr mQnQs`, @x_wQk vQq&`Zy`m vQsQn~ mQs a#s~kQ@m ~̀vr#n~ 
vQsQn~ @n`@v|. e@ls p#nWm bthQr vQq&`@v| sAkl~pykQ. k`]Qkyk Xk~wQy yn~@nn~ aqhs~ krn~@n~ ehQ vR 
i@lk~@tY ~̀nyk Xk~wQy, enm| bthQr mQnQs` vQsQn~ wnnE l#b a#wQ pq~{wQ@yhQ a#wQ Xk~wQy y. ym| 
k`]Qkykt i@lk~@tY`~nyk~ p#nW@m| qW i@lk~@tY`~ny ek~@k`~ Xk~wQy av@X ~̀;Ny kr gnQyQ. n#w~nm| Xk~wQy 
mEq`hrQyQ. e~ kOmk~ vEv q Xk~wQy pmNk~ @n`v i@lk~@tY`~ny q bthQr @x_wQk vQq&@v| sAkl~pykQ. 
 
q#n~ @m| sAkl~p @y`q`gnQmQn~ k`]Qkyk vR i@lk~@tY`~nyk~ g#n s`kc|C` krmE. k`]Qky nQX~cQw b#vQn~ 
k`]Qk@yhQ Xk~wQy q nQX~cQw @vyQ. evQt anQX~cy mRl{r~my @mhQ qW kQyn~@n~ i@lk~@tY`~ny sm|bn~{@yn~ 
gw~kl k`ly m#nQy @n`h#kQ bv y. @mhQ qW k`ly mQnQy @n`h#kQy yn~@nn~ aqhs~krn~@n~ i@lk~@tY ~̀n@yhQ 
k`ly yn~nt nQX~cQw agyk~ qQy @n`h#kQy yn~n y. adEm wrmQn~ ev#nQ avs~}`vk qW i@lk~@tY`~n@yhQ 
k`ly sm|bn~{@yn~ sAkl~pyk~ @h`~ n#w. i@lk~@tY ~̀nyt nQX~cQw gm&w`vk~ a#wQvQt eyt nQX~cQw pQhQtEmk~ 
n#wQv`k~ @mn~ m eyt q#n~ nQX~cQw k`lyk~ q n#w. eb#vQn~ “i@lk~@tY ~̀nyt @m| avs~}`@v| qW @m| gONy 
a#w” a`qW vX@yn~ pYk`X kQrWmt @n`h#kQ y. eyt @h~wOv i@lk~@tY ~̀nyt @m| avs~}`vk~ ynE@vn~ kWmt 
avs~}`vk~, enm| @m`@h`wk~ (k`lyk~), @n`m#wQ vWm y.  
 
hyQsn~br~g~ anQX~cy mRl{r~myt anEv gm&w`v nQX~cQwv m m#ng#nWmt h#kQnm| pmNk~ pQhQtEm q#ngw 
@n`h#kQ y. e@hw~ s`m`n&@yn~ gm&w`v nQX~cQwv m @n` m#@nyQ. ehQ pYwQPly vn~@n~ pQhQtEm ym| pr`syk~ 
wOL wQbWm y. i@lk~@tY`~ny k`]Qkyk a#w#yQ kQynE lbn~@n~ eb#vQnQ. i@lk~@tY`~n@y~ gm&w`v nQX~cQwv m 
m#ng#@nn~@n~ nm| ey mEU avk`Xy pEr` m, enm| vQX~vy pEr` m p#vwQy yEwO y. k`ly h` Xk~wQy 
sm|bn~{@yn~ q eb[E @qyk~ sQqE@vyQ. i@lk~@tY ~̀n@y~ Xk~wQy nQX~cQwv m @n`m#@nyQ. ey, iw` kOd` vEvw~ ym| 
pr`syk~ wOL a#w. ehQ pYwQPly vnE@y~ i@lk~@tY`~n@y~ k`ly q ym| pr`syk~ wOL p#vwWm y. i@lk~@tY ~̀n@y~ 
Xk~wQy qn~n` vQt ehQ k`l pr`sy Xk~wQ pr`syt vd` vQX`l y#yQ kQv h#kQ y. i@lk~@tY`~~n@y~ Xk~wQy 
nQX~cQwv m m#@nn~@n~ nm| evQt ehQ k`l pr`sy ann~wyk~ @vyQ. @vnw~ vcnvlQn~ kQyn~@n~ nm| evQt 
i@lk~@tY ~̀ny vQX~v@y~ mEU jWvQw k`ly pEr` m pvwQyQ.  
 
i@lk~@tY ~̀nyk~ prm`NEvk ek~ k`]Qkyk sQt wvw~ k`]Qkykt m`r#vW@m| qW, enm| p#nW@m| qW, @pwk~ 
n#w#yQ yn~n apt q#n~ wvw~ a`k`rykt s`kc|C` kL h#kQ y. i@lk~@tY ~̀ny ym| k`]Qkyk a#w#yQ 
yn~@nn~  ehQ pQhQtEm ym| avk`X pr`syk~ wOL a#wQ bv kQy#@vyQ. e@mn~ m ey k`]Qkyk a#w~@w~ q ym| 
k`l pr`syk~ wOL y. i@lk~@tY`~ny ym| k`]Qkyk a#w#yQ yn~@nn~, a@nk~ awt, eyt ym| Xk~wQyk~ h` 
gm&w`vk~ a#w#yQ yn~n q kQy#@vyQ. i@lk~@tY ~̀nyk~ ek~ k`]Qkyk sQt wvw~ k`]Qkyt pnQn~@n~ ym| 
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an~wr~kYQy`vk pYwQPlyk~ @ls y. @m| an~wr~kYQy`v smhrvQt @f ~̀@t`~nyk~ (vQkQrN) av@X`~;Ny kQrWm vQy 
h#kQ y. e@s~w~ n#w@h`w~ @f`~@t ~̀nyk~ mEq`h#rWm vQy h#kQ y. an~wr~kYQy`vk~ ynE ym| a`k`ryk m#nWmk~ q 
@vyQ. e~ an~wr~kYQy`@vhQ pYwQPlyk~ @ls i@lk~@tY`~n@y~ gON q @vns~ @vyQ.  
 
vQkQrNyk a#wQ Xk~wQy av@X`~;Ny kr gn~n` i@lk~@tY`~nyt psEv eyt vd` v#dQ Xk~wQyk~ l#@byQ. 
e@hw~ pYX~ny vnE@y~ @m| psEv yn~@nn~ aqhs~ @k@rn~@n~ kOmk~ q yn~n y. ey k`ly wOL @k@rn~nk~ q? 
i@lk~@tY ~̀ny  ym| k`]Qkyk a#w~nm| eyt k`lyk~ n#w. e@mn~ m eyt avk`X@y~ pQhQtEmk~ q n#w. apt 
kQv h#k~@k~ i@lk~@tY ~̀nyk~ ym| k`]Qkyk a#w#yQ yn~@nn~ ey iw` kOd` avk`X pr`syk h` iw` kOd` 
k`l pr`syk ym| nQX~cQw gm&w`vk~ h` Xk~wQyk~ shQw v a#wQ bv gm&vn bv y. i@lk~@tY`~ny ym| 
avs~}`vk a#w. @f`~@t ~̀nyk~ smg sQqEvn an~wr~kYQy`vk pYwQPlyk~ @ls i@lk~@tY ~̀ny @vnw~ avs~}`vkt 
m`r#@vyQ. pYX~ny vnE@y~ @m| avs~}` awr i@lk~@tY`~nyt @vnw~ avs~}`vk~ a#w~ q yn~n y. @my ewrm| 
g#BErQn~ s`kc|C` vW a#wQ pYX~nyk~ @n`@v|. s`m`n& sm|mwy anEv nm| i@lk~@tY ~̀ny ek~ k`]Qkyk sQt 
wvw~ k`]Qkyt m`r#vW@m| qW awrm#qQ avs~}`vl @n`pQhQtyQ. a#w#mEn~ pEnr#w~pw~wQy q @m| ayErQn~ vQs~wr 
krnE q#kQy h#kQ y. ovEn~ kQyn~@n~ i@lk~@tY ~̀nyk~ ek~ k`]Qkyk sQt wvw~ k`]Qkykt pnQn~n`k~ @mn~ 
sw~w~vy` q ek~ xvyk sQt wvw~ xvykt m`r#vn bv y. ovEn~t anEv @m| upm`v mgQn~ pEnr#w~pw~wQy 
whvEr# @vyQ. upm` mgQn~ kQsQvk~ whvEr# @n`vn bv @m`vEn~ @n`q#nWm @m| r@t| ax`g&ykQ.  
 
mh`c`r~y nlQn~ q sQl~v` 
 
 
 


