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q`qE k#tyk p#w~wk~ @prLW@m| sm|x`v~Qw`v 
 

 
k`tWsWy w`p~py bQ[ v#tWm pQLQb[v bthQryn~ sQyU @qn`m ekm mwyk n#w. @b`@h`~ @qn` e~ pQLQb[ 
ewrm| unn~qEvk~ @n` qk~vwQ. unn~qEvk~ qk~vn~n~@gn~ q @b`@h`~ @qn` e~ pQLQg#nWmt akm#wQ@vwQ. mEU 
mhw~ bthQr nRwnw~v sAs~k^wQy @g`dn#gW a#w~@w~ k`tWsQy w`p~py vt` y. nRwnw~v sAs~k^wQ@yhQ 
a`rm|xy @dk`@t| pVQvry` ipqWmt @b`@h`~ klkt ihw qW sQqEvEv q, e~ a`rm|x@y~ qW q nQrW]ky`@gn~ 
@w`rv, e@s~w~ n#w~nm| nQrW]ky`t b`hQr vR nQrW]&yn~ g#n upkl~pnyk~ wQbQNQ. nQv|@t`~nWy y`n~wYQky 
pLmEvw~ nQv|@t`~nWy @x_wQky in~psEvw~ @g`dn#gO@N~ e~ ukl~pny q pqnm|krgnQmQn~ y. nQv|tn~ 
pVQvry`tw~ psEv jWvw~vR @dk`@t| vQq~vw` @k@L~ e~ avQZ`nQk v wQbR upkl~pn svQZ`nQk q$ bvt 
pw~kQrWm y.  
 
k`tWsWy w`p~py bQ[v#tWm v#qgw~vn~@n~ k~@v`n~tm| @x_wQk@yhQ @k ~̀pn~@h~gn~ ar~}k}n@yhQ y. bthQr 
@x_wQk vQq&`@vhQm vEv q a@nk~ @]wYvl qW e~ v#qgw~ @n` @vyQ. e~ a@nk~ @]wYvl k`tWsWy w`p~py 
yhwQn~ v#j@ByQ. ayQn~s~tyQnWy s`@p~]w`v`qy e~ e~ nQrW]ky`t s`@p~]v nQrW]NykQrWmk~ g#n vEv q, 
ehQ qW q k`tWsWy w`p~py bQ[ @n` v#tQNQ. e~ ayQn~s~tyQn~ pVQvry` nQrW]ky`@gn~ @w`rv pvwQn @l ~̀kyk~ 
g#n vQX~v`s kL b#vQn~ y. ewOm` k`tWsWy w`p~py @kwrm| wqQn~ gw~@w~ q#yQ kQv@h`w~ wm jWvQw@y~ 
avs`ny @wk~m @k`~pn~@h~gn~ ar~}k}ny @n` pQLQgw~@w~ y. epmNk~ @n`v ewOm` k~@v`n~tm| @x_wQk 
vQq&`v asm|pEr~N pq~{wQyk~ @ls s$lkW y.  
 
ayQn~s~tyQn~ pVQvry` k~@v`n~tm| @x_wQk vQq&`@vhQ kQy#@vn sm|x`vQw`vn~ @n` pQLQgw~@w~ y. ap klQn~ qEtE 
a`k`ryt k~@v`n~tm| pq~{wQyk ym| nQrW]Nyk~ kr a#wQ vQ@tk, ehQ pYwQbq~{ vQcl&y gn~n` agyk~ n#wQv` 
pmNk~ @n`v, e~ vQcl&y nQrW]Ny kQrW@m| qW ym|kQsQ agyk~ g#nWmt a#wQ sm|x`vQw`v h#@rn~nt @vnw~ 
ymk~ kQv @n` h#kQ y. e~ pYwQbq~{ vQcl&y nQrW]NykQrW@mn~ psEv eyt nQX~cQw agyk~ a#wQ bv s#b$ y. 
e@hw~ e~ nQrW]NykQrWmt @pr s[hn~kL h#k~@k~ e~ e~ agy l#bW@m| sm|x`vQw` g#n pmN y. ayQn~s~tyQn~ 
pVQvry` e~ kr#N qEtE@v| k~@v`n~tm| @x_wQk vQq&`@vhQ asm|pEr~Nw`vk~ @ls y. ohEt anEv sm|x`vQw` 
gNnykQrWmt @y`q`gwh#kQ  @vnw~ sm|pEr~N gwQmy pq~{wQyk~ (e~ g#n q#nEmk~) vw~mn~ k~@v`n~tm| 
@x_wQk vQq&`v pQtEps wQbQy yEwO y.  
 
uq`hrNyk~ @ls gw@h`w~ nQv|@t`~nWy pq~{wQy sm|pRr~N pq~{wQyk~ @vyQ. ym|kQsQ aAXOvk~ @h`~ vs~wOvk~ @h`~ 
mw kYQy`krn bl kv@r~q#yQ q#ngw~ psE e~ aAXOvt @h`~ vs~wOvt @h`~ sQqEvn~@n~ kOmk~ q#yQ nQX~cQwv 
q#ngwh#kQ y. a`rm|x@y~ qW aAXO@v| pQhQtQm h` pY@v|gy (gm&w`v) qn~@n~ nm| @vnw~ o|n$m avs~}`vk ehQ 
pQhQtWm h` pY@v|gy gNny kLh#kQ y. aAXO r`XQyk~ ekvQt gw~kl, e~ ek~ ek~ aAXO@vhQ pQhQtWm h` gm&w`v 
gNnkQrWm aphsE vRvQt (@v|gy a{Qk prQgNkykt vEv q, e~ s[h` awQ vQX`l k`lyk~ gwvnE a#w.) 
s`m`n&yk~ @ls e~ aAXOvl gm&w`v (enm| aAXOvl gm&w`vn~hQ s`m`n&y) @s`y`gwh#kQ y. ehQ qW 
nQv|@t ~̀nWy pq~{wQy @y`q`@gn sAK&`ny a#sE@rn~ ym| sm|x`vQw`vn~ gNny @k@ryQ. sAK&`n`w~mk 
y`n~wYQky (Statistical Mechanics) ynE@vn~ h#[Qn~@vn vQ;y@yhQ @k@rn~@n~ ev#n~nkQ.  
 
e@hw~ ap @mhQ qW s#lkQl~lt gwyEwO v#qgw~ kr#Nk~ @vyQ. sAK&`n@yhQ qW sm|x`vQw`vn~ gNny 
@k@rnE@y~ sQq~{Q r`XQyk~, aAXO r`XQyk~ a`qW vX@yn~ @gn y. ehQ qW @w ~̀r`g#@nn nQy#qQvlt ek~ sQq~{Qykt 
vd` a#w. uq`hrNyk~ vX@yn~ gw@h`w~ q`qE k#tyk~ vQsQkQrW@mn~ psEv ey @prLW a#wQ p#w~w kOmk~ q#yQ 
nQrW]Nykrn~@n~ y#yQ sQwmE. q`qEv vQsQkQrW@mn~ psEv ehQ ek ynE@vn~ s[hn~ vW a#wQ p#w~w @prLW@m| 
sm|x`vQw`v h@yn~ ek y#yQ apQ kQymE. e@mn~ m hwr @h`~ ph @h`~ s[hn~ vW a#wQ p#w~w @prLW@m| 
sm|x`vQw`v q h@yn~ ek @vyQ. @m| sm|x`vQw`v gNy @k@rn~@n~ q`qEv kQhQp vrk~ vQsQkQrW@mn~ psEv l#@bn 
qw~w a`XY@yn~ y. q`qEv hyqhs~ vrk~ vQsQkL@h`w~ ek s[hn~ p#w~w ek~qhs~ v`ryk~ @h`~ eyt iw` 
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a`sn~n v`ryk~ @h`~ @prLWmt id a#w. sQq~{Q hyqhskQn~ ap s#lkQlQmw~ vn kr#N @gn@qn sQq~{Q a`sn~n 
vX@yn~ qhsk~ @vyQ. ap e~ kr#N @gnqW@m| (q`qEvk nm| ym| p#w~wk~ @prLW@m|) sm|x`vQw`v 
gNnykrn~@n~ e~ sQq~{Q qhs sQq~{Q hyqhsQn~ @bqW@mn~ y. sAK&`n`w~mk y`n~wYQk@yhQ sm|x`vQw`vn~ 
gNny@k@rn~@n~ q e~ mRl{r~my pqnm|krgnQmQn~ y.  
 
e@hw~ k~@v`n~tm| @x_wQk@yhQ qW e~ e@s~ @n` @vyQ. sm|x`vQw`v yn vcny @y`q`g#NEn q, ehQ qW @k@rn~@n~ 
@vnw~ @qykQ. ehQ qW sQ~q~{Q r`XQyk~ y yn~n anvX& kr#Nk~ @vyQ. ehQ qW a#w~@w~ ek~ aAXOvkQ. e~ aAXO@vhQ 
pQhQtWm apQ qnQmE. e@hw~ ehQ gm&w`v apQ @n`qnQmE. apt q#n~ aAXO@vhQ gm&w`v m#ng#nWmt avX& @vyQ. 
apQ e~ s[h` ym| upkrNyk~ @y`q`@gn e~ anEs`r@yn~ gm&w`v m#ngnQmE (nQrW]NykrmE). e~ nQrW]Qw 
agy @m| y#yQ vW@m| sm|x`vQw`vk~ g#n apQ kw`krmE. e~ agy q#ngn~nv`w~ smg apt e@wk~ p#vwQ 
qw~wyk~ n#wQ@vyQ. aAXO@v| gm&w`v q#ngw~ vQt ehQ pQhQtWm kOmk~q#yQ apQ @n` qn~@nmE.  
 
q`qEvk~ vQsQkQr@mn~ psEv q sQEvn~@n~ ev#n~nk~ @n`vn~@n~ q#yQ ymkOt pYX~nkL h#kQ y. q`qEv @prLWmt @pr 
e~ @pr@Ln p#w~w kOmk~ q yn~n pQLQb[ v apt av@b`~{yk~ n#w. e@hw~ ap nQrW]Ny @n` kL q o|n$m 
avs~}`vk q`qEvt avk`X@y~ pQhQtWmk~ a#w. q`qEv l$l~lk @h`~ bQw~wQyk @h`~ @vnw~ vs~wOvk @h`~ h#pWmt 
@pr q psE q q`qEvt avk`X@y~ nQX~cQw pQhQtWmk~ a#w. o|n#m avs~}`vk q`qE@vhQ ek s[hn~ p#w~w ym| 
qQX`vkt h#rW a#w. ey l$l~l @h`~ @vnw~ ymk~ smg g#tWmt @m`@h`wkt @pr q e~ a`k`r@yn~ eyt 
nQX~cQw pQhQtWmk~ @vyQ. g#tWmt @pr q`qE@vhQ pQhQtWm @mn~ m hm&w`v q apt avX& nm| q#ngw h#kQ y. 
g#tW@mn~ @m`@h`wkt psEv q e@ls m q`qE@vhQ pQhQtWm @mn~ m gm&w`v q#ngw h#kQ y.  
 
e@ls g#tW avk`X@yhQ a`psE en q`qE@vhQ o|n$m @m`@h`wk pQhQtWmk~ h` gm&w`vk~ a#w. e~ q`qEv in~psE 
@p`@L`v h` g#tW s~vl~p @m`@h`wkQn~ nQslw`vt pw~@vyQ. e~ nQslw`vt pw~vR psE q`qEv @prLW a#w~@w~ 
kQnm| p#w~wkt q yn~n apQ nQrW]NykrmE. ap avs`n@y~ qW nQrW]Nykrn~@n~ ey vEv q q`qEv vQsQkL 
@m`@h@w~ sQt avs`n@y~ nQslw`vt pw~vn @wk~ m q`qEvt ym| pQhQtWmk~ (h` gm&w`vk~) @vyQ. e~ e@s~ vEvw~ 
pY`@y ~̀gQk v gw~kl apt q`qE@vhQ pQQhQtWm o|n$m @m`@h`wk q#ng#nWm asWr# kr#NkQ. eb#vQn~ q`qEv 
v#@tn~@n~ kQnm| p#w~wkt q#yQ apt nQX~cQwv kl~wb` pYk`XkQrWm pY`@y`~gQk v gw~kl asWr# kr#Nk~ @vyQ. 
eb#vQn~ q`qEv hyqhs~ vrk~ @h`~ vQX`l v`rgNnk~ @h`~ vQsQkr l#@bn pYwQPl mw sm|x`vQw`vn~ gNny 
kQrWmt apQ pEr#qE vW sQtQmE.  
 
e@hw~ @my pY`@y`~gQk pYX~nyk~ pmNkQ. @@sq~{`n~wQkv gw~kl apt o|n$m avs~}`vk q`qE@vhQ pQhQtWm 
gNny kLh#kQ y. ehQ qW apt avX& qw~w kQhQpyk~ @vyQ. e~ qw~w g#n q#nEmk~ @v| nm|, q`qE@vhQ gmn~ 
mg, o|n$m avs~}`vk ehQ pQhQtWm, e~ h#rW a#wQ p#w~w a`qQy gNny kLh#kQ y. e~ qw~w awr a`rm|xk 
avX&w` sh gwQmy vQcl& @vyQ. a`rm|xk avX&w` vnE@y~ vQsQkrn @m`@h`@whQ q`qE@vhQ pQhQtWm h` 
gm&w`v y. ehq qW pQhQtWm yn~@nn~ q`qE@vhQ s~kn~{ @k~n~qY@yhQ (gOr#w~v @k~n~qYy) pQhQtWm pmNk~ @n`v 
qQX`nwQy (orientation) q, enm| q`qEv h#rW a#wQ p#w~w q kQy#@vyQ. gwQmy vQcl& nm|  v`yE@vhQ 
pYwQ@r ~̀{y, l$l~l@hQ Gr~;N sAgONky, l$l~l h` q`qEv awr pYw&`gwQ sAgONky (coefficient of 
restitution), q`qEv  h` @p`@L`v awr pYw&`gwQ sAgONky, @p`@L`@vhQ Gr~;Ny a`qQy @vyQ. e~ sQyl~l 
nQv#rqQv qn~@n~ nm| adEm wrmQn~ @@sq~{`n~wQk v q`qEv @pr@Ln~@n~ kQnm| p#w~wkt q#yQ q#ng#nWmt h#kQ 
y. apt q`qEv sm|bn~{@yn~ sm|x`vQw` avX&vn~@n~ pY`@y`~gQkv e@ls h#@rn p#w~w gNykQrWm asWr# 
b#vQn~ y.   
 
e@hw~ k~@v`n~tm| @x_wQk vQq&`@vhQ sm|x`vQw` avX& vn~@n~ sm|x`vQw` n#wQv @@sq~{`n~wQk v @h`~ 
nQrW]NykQn~ l#@bn~@n~ kOmk~ q#yQ kl~ a#wQv pYk`XkL @n`h#kQ b#vQn~ y. k~@v`n~tm| aAXOvk pQhQtWm 
qn~@n~ nm| ehQ gm&w`v @@sq~{`n~wQkv @h`~ @vnw~ kQsQm a`k`rykt @h`~ q#ngw h#kQ @n` @vyQ. aAXO@vhQ 
gm&w`v m#ng#nW@mn~ h#r @vnw~ kQsQm a`k`rykt e~ q#ngw h#kQ @n` @vyQ. k~@v`n~tm| @x_wQk 



www.kalaya.org 

© Prof. Nalin De Silva 
 

 

vQq&`@vhQ sm|x`vQw` sm|x`v& smQx`vQw`vlQn~ (classical probabilities) @vns~ @vyQ. sm|x`v& 
sm|x`vQw`vl pqn@mhQ a#w~@w~ sm|x`v& @x_wQk vQq&`v y. e~ @b`@h ~̀ vQt nQv|@t`~nWy sEsm`qr~Xy mw 
pqnm| @vyQ. s`@p~]w`v`qW @x_wQk vQq&`v pmNk~ ayQn~s~tyQnWy sEsm`qr~Xy mw pqnm| @vyQ. ayQn~s~tyQn~ 
vQq~vw` a#wOU mEU mhw~ bthQr @l`~ky m @mn~ sQwn~@n~ sm|x`v& @l`~k@yhQ y. inEqE awQ mhw~ bhEwry 
wvmw~ jWvw~vn~@n~ nQv|@t`~nWy @l`~k@yhQ y.  
 
k~@v`n~tm| @x_wQk vQq&`v vQsQn~ nv @l`vk~ bQhQ@krW a#w. @m| nv @l`v pQLQg#nWmt bthQr@y`~ akm#wQ 
@vwQ. ovEhE @p`qE@v| gw~kl @k ~̀pn~@h~gn~ vQvrNyt vQr$q~{ @vwQ. eyt p]vn~@n~ k~@v`n~tm| @x_wQk 
vQq&`v h#q$r$ kQhQp @qnkO pmN y. a#w#m| k~@v`n~tm| @x_wQk vQq&`Z@y`~ q @k`~pn~@h~gn~ vQvrNyt 
ewrm| sEhqXWlW a`kl~pyk~ @n` qk~vwQ. @k ~̀pn~@h~gn~ vQvrN@yhQ mEl~glk~ vnE@y~ hyQsn~br~g~ anQX~cy 
mRl{r~my y (Heisenberg’s Uncertainty Principle). apQ e~ mRl{r~my q#ntmw~ s`kc|C`kr a#w~@wmE. 
in~ kQy#@vn~@n~ pYwQbq~{ gwQmy vQcl& (conjugate dynamical variables) @qkk~ ek~vr m#ngw 
@n`h#kQ bv y. aAXOvk pQhQtWm h` gm&w`v ev#nQ pYwQbq~{ gwQmy vQcl& @qkkQ. apQ aAXOvk pQhQtWm 
nQX~cQwv  qn~@n~ nm| ehQ gm&w`v @n` qn~@nmE. gwQmy vQcl&yk~ qn~@n~ y yn~@nn~ kQy#@vn~@n~ e~ 
vQcl&y gn~n` agyk~ qn~n` bv y. enm| ey m#ngn~n` bv y. aAXO@vhQ pQhQtWm qn~@n~ nm| in~ 
kQy#@vn~@n~ ap pQhQtWm m#n a#wQ bvw~ e~ mQnEmt  agyk~ l#bW a#wQ bvw~, apt aAXO@vhQ gm&w`v m#ngw 
@n`h#kQ bvw~ y. @mhQ qW av{`rNy kLyEw~wk~ @vyQ. aAXO@vhQ gm&w`v m#ngw @n`h#kQy yn~@n~ a@p~ 
w`]NQk  qEr~vlkmk~ @h`~ adEvk~ @h ~̀ in~ @n`kQy@vn bv y.  
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