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vQk~@t`~rQy`nE kOhkw~vy h` iAgQrQsQ rj pvEl 
 

 
ap  @m@wk~ s`kc|C` @k@L~ lAk`@v| p#vwQ vQv`hy pQLQb[v y. ehQ qW apt v#qgw~ vn~@n~ e~k x`r~y` e~k 
pEr#; vWQv`hyk~ s`{`rN vX@yn~ @mrt vR bvw~, pvEl aq @mn~ n&;~tQk @n`v vQs~w^w vR bvw~, vQv`hy 
avlAgO kQrWm @r`bt| @n`k~s~ sQwS a`k`ryt lQhQl~ @n`vR bvw~ y. @m| sQyU kr#NE pQtEps a#w~@w~ @mrt eq` 
p#vwQ cQn~wny kOmk~ q yn~n y. cQn~wny yn~nt a`kl~p q a#wOLw~ @vyQ. eb#vQn~ ekl sm`j@y~ p#vwQ 
a`kl~p q apt v#qgw~ @vyQ. 
 
vQv`hy vQs~w^w pvElk s`mRhQkw~v@yn~ b#[ENE ekk~ vWmw~ qr#vn~ ehQ pY{`n k`r~yyk~ itEkQrWmw~, qr#vn~ 
hq`vd`g#nWm hE@qk~ @qmv|pQyn~@g~ pmNk~ k`r~yyk~ @n`vWmw~ a`qQy @n`slk` bthQr kYQs~wQy`nQ 
nRwnw~v@y~ @q@qnkO@g~ @p_q~glQk k#m#w~w mw in~qYQyn~ pQnvWm q mEl~kr@gn n&;~tQk pvElk sQqE@k@rn 
vQv`hy smg lAk`@v| p#vwQ vQv`hy sAsn~qny kL @n` h#kQ y. e@mn~ m lAk`@v| vQv`hy bthQr 
a`k`r@yn~ lQy` pqQAcQkQrWmk~ @n`vWy yn~@nn~ vQv`hyk~ nQw&`nEkSl @n`vWy yn~nk~ q gm& @n` @vyQ.  
 
lAk`@v| vQv`hy sQqE@kr#@N~ hE@qk~ s`]Qkr#vn~ @q@qnkO pmNk~ iqQrQ@y~ @n`v a#w#m| vQt mEY gmk~ iqQrQ@y~ 
y. vQv`hyk~ avlAgOkQrWm q e@s~ m jn smRhyk~ m#q sQqE vQy. e@lsm vQv`hy @q@qnkO@g~ @p_q~glQk 
ktyEw~wk~ pmNk~ @n`vWm q @mhQ qW v#qgw~ vQy. vQv`hy @p_q~glQk ktyEw~wk~ pmNk~ vW nm| ym| @h~wOvk~ 
nQs` @q@qn`t @q@qn` @n`p$@h~y yn kr#N ud vQv`hy avlAgO kQrW@m| idkd a#w. bthQr sQqEvn~@n~ ey 
y. e@hw~ lAk`@v| vQv`hyk~ avlAgOkQrWm e@s~ yEvL@g~ k#m#w~w mw pmNk~ kQrW@m| idkdk~ @n` vW y. 
pvEl~ @qkk~ sm|bn~{ vR vQv`hyk vgkWm e~ pvEl~ vQsQn~ qrN lqW. @mhQ qW pvEl yn~n vQs~w^w pvEl @ls 
gw~vQt ehQ brpwlkm v#t@hyQ. 
 
@r`bt| @n`k~s~ vQv`hy avlAgOkQrWm sm|bn~{@yn~ qk~nt a#w~@w~ ehQ avs`n pQyvr mQs ekm pQyvr 
@n`vn bv p#h#qQlQ y. klQn~ kwQk`krgw~ vQv`h avlAgOkQrWmk~ avs`n pQyv@rhQ qW pQrQsk~ m{&@yhQ e~ 
pYk`XkQrW@mn~ e~ kYQy`vlQ@yhQ lQhQl~ bvk~ gm& @n` @vyQ. eq` vQv`hyk~ avlAgOkQrW@mhQ qW ekQ@nk`@g~ 
ayQwWn~ @n`v qr#vn~ h` ekQ@nk` @k@rhQ q#k~vR yEwOkm| h` vgkWm| s#lkQl~lt g#NQnQ.  
 
@m| sQyl~@ln~ @pnW y` yEw~@w~ ekl lAk`@v| p#vwQ vQv`hy vgkWmk~ brk~ pwLk~ n#wQ sAs~}`vk~ @n`v 
s`mRhQkw~vy mw pqnm| vR yEwOkm| h` vgkWm| shQw ekk~ vR bv y. eb#vQn~ kQsQvkOtvw~ eq` p#vwQ@y~ hEqE 
@p_q~glQk in~qYQy pQnvWm| vs~ ek~ ek~ pQrQmQy` avX& prQqQ a#w#m| swOn~ @mn~ ek~ ek~ s~wYQy smg 
a#wQkrgw~ sm|bn~{kmk~~ y#yQ kQvh#kQ @n` @vyQ. aq a#w#m| ugwOn~ sRq`nm| vn~@n~ @r`bt| @n`k~s~ nm| 
n#vk @s~vy kL wr#NykO lQyR v`k&yk~ a`XY@yn~ ekl iw` lQhQl~ vQv`hyk~ wQbR bv @pn~vWmt y.  
 
a@p~ pYs~wOwyt @klQn~ m aq`L @n`m#wQ vEvw~ bthQr {npwQ kYmy yt@w~ vQv`hy @v@L[ x`N~dyk~ vW 
a#w#yQ yn ugwOn~@g~ kQymn q slk` b#lQy yEwO y. @myQn~ @m| ugwOn~ kWmt aqhs~krn~@n~ vQv`hy 
@q@qnkO@g~ @pY~my @h`~ @vnw~ m`nE;Qk kr#Nk~ mw @k@rn~nk~ @n`v pY`g~{n avX&w` mw @k@rn~nk~ 
bv y. aq @b`@h`~ vQv`h @pY~myk~ mEl~kr@gn sQqE@vyQ. e@hw~ a#w#m| vQt vQv`h @y`~jn` mgQn~ sQQqEvn vQv`h 
q$v#q~q, {n a`@y`~jn, @q~@p`L ur#my a`qQy os~@s~ @k@ryQ. pY`g~ {ny v#dQkQrWm s[h pvEl~ awr @k@rn 
vQv`h q, @mhQ qW vQv`h vQc`rkyn~@g~ av{`nyt hsE@vyQ.  
 
e@hw~ aq a#w#m| vQc`rkyn~ kQyn an~qmt nm| mEU mhw~ sm`jy m a@nk~ kr#NEvl qW @mn~ m pY`g~{ny 
mw rF@[yQ. Ssm`j@y~ ihL @pL#n~wQ@yhQ pvEl~ kQhQpyk ev#nQ vQv`h sQqEvn~@n~  y#yQ kWm vrqk~ n#w. 
e@hw~ mEU mhw~ sm`jykt m e~ kr#N a#tvWmt krn uw~s`hy ml~ pl htgn~n` bvk~ @p@nn~nt n#w. 
sQyU vQv`h pY`g~{ny mw pqnm| vW sQqEvn~@n~ y#yQ p#vsWm mgQn~ ymkO m`k~s~v`qy whvEr#kQrWmt 
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uw~s`hgn~@n~ nm| ehQ a#w~@w~ mEg~{x`vy mQs a@nkk~ @n` @vyQ. @mv#nQ kw`vl @h`~ vQv`hy hEqE @pY~my 
mw pqnm| vW @k@rn~@n~ y#yQ kW@m| @h`~ a#w~@w~ u_nQwv`qy mQs a@nkk~ @n` @vyQ.  
 
vQv`h@yhQ a`r~}Qk pqnmk~ @n`vEv` @n` @vyQ. p#rNQ sm`j@yhQ shkr#vkO @h`~ sh`k`rQyk @h`~ lb`g#nWm 
vQv`h@yhQ armENk~ vQy. a@p~ p#rFn~nn~ vQv`hy g#n kW@v| s@h~t gn~nv` kQy` y. e@mn~ m vQv`h@yhQ 
@pY~my q @vyQ. in~qYQy pQnvWm q vQv`h@yhQ ek~ armENk~ @ls pvwQyQ. qr#vn~ hq`vd`g#nWm vQv`h@yhQ wvw~ 
armENk~ @vyQ. vQvQ{ sm`jvl @mv#nQ armENE adE v#dQ vX@yn~ wQbW a#w. ekl pmNk~ @n`v aq q 
lAk`@vhQ vQv`hy ynE @m| sQyl~lt amwrv pvEl~ @qkk~ awr vR ekwOvkQ. aq bthQr sm`j@yhQ vQv`hy 
kd`v#@tmQn~ pvwQyQ. eyt pY{`n @h~wOv vQv`hyk~ ynE pvEl~ @qkk~ awr @n`v @q@qnkO awr ekwOvk~ 
@lsvw~ s#lkWmt aq ovEn~t kYm@yn~ @n`h#kQ vW wQbWm y.  
 
psEgQy sQyvs~ phk pmN k`lyk bthQr kYQs~wQy`nQ nRwnw~v@yhQ @p_q~glQkw~vy is~mwOvW@mhQ pYwQPly vW 
a#w~@w~ vQv`hy pmNk~ @n`v n&;~tQk pvEl q kd`v#@tmQn~ p#vwWm y. aq bthQr                           
sm`jy prm`NEkrny (atomization) vW a#w. a#w#m| pX~c`w~m`k~s~v`qWn~ aq sm`jy ynE@vn~ @qyk~ 
n#w#yQ kWmt @pLBW a#w~@w~ @m| prm`NEkrny @h~wO@k`t@gn y. aq sm`jyk~ n#w~nm| sm`jvQq&`vk~ 
ynE@vn~ @]wYyk~ @n`p#vwQyh#kQ bvw~ sm`jvQq&`Zyn~ sQtQy @n`h#kQ bvw~ sm`jvQq&`Zyn~ m pQrQsk~ vR 
pX~c`w~m`k~s~v`qWn~t @n`v#t@hn~@n~ e@s~ vEv@h`w~ ovEn~@g~ p#v#w~m @mn~ m ovEn~ sm`jy g#n lQyn kQyn 
@q~ q pYwQ@]pkQrWmt sQqEvn nQs` vQyh#kQ y. e~ @k@s~ @vww~ @my qQr~G vX@yn~ s`kc|C` kLyEwO kr#NkQ.  
 
p#rNQ lAk`@v| vQv`hy pQLQb[ v s`kc|C`kQrWmt ap @pLBE@N~ aq sQAhlyn~ awr a#w~@w~ vQk~@t`~rQy`nE 
kOhk sq`c`ryk~ bvw~ p#rNQ sm`j@yhQ ev#n~nk~ @n`wQbR bvw~ ehQ vQc`hy iw` lQhQl~ v b#[ENE ekk~ 
bvw~ a#w#m| ugwOn~ kQy` sQtWm @h~wO@vnQ. e@hw~ p#rNQ sm`j@yhQ pwQv^w~wy h` pwQnQv^w~wy p#vwWm 
a`qQy mgQn~ kQy#@vn~@n~ @vnw~ m kw`vk~ bv @m| ugwOn~ amwk krn~@n~ vQk~@t`~rQy`nE kOhkw~vy @k@s~ 
@vww~ wmn~@g~ kOhkw~vy pYqr~Xny krmQn~ y. sQAhl @b_q~{ sm`j@yhQ n#wQvEv q x`rwWy sm`j@yhQ 
p#vwQ aq q w#nQn~ w#n pvwQn swQ pRj`v v#n~nkQn~ pwQv^w~wy @kwrm| wqQn~ e~ sm`j@yhQ mEl~ b#s@gn 
wQbQNQ~ q yn~n p#h#qQlQ @vyQ. x`rwWy sm`j@yhQ k`msRwYy v#nQ gYn~} lQy#vE@n~w~ wn~wYy`ny v#nQ q$ 
p#nn#gO@n~w~ e~k pEr#; e~k x`r~y` vQv`hy whvEr#kQrWmt mQs bhE pEr#; bhE x`r~y` h#sQrWm| uq~qWpnykQrWmt 
@n` @vyQ.  
 
eAgln~w@y~ vQk~@t`~rQy`nE kOhk sq`c`ryk~ a#wQvR@y~ bthQr sQqE vR cQn~wn @prLQyt mEhEN qWmt ert 
v#sQyn~t @n` h#kQvWm nQs` y. s`mRhQkw~v@yn~ @p_q~glQkw~vyt sm`jy @vns~ vR nmEw~ p#rNQ v#dvsm| 
eAgln~w@y~ wQbR a`ywn mEUmnQn~ kd` bQ[ qm` nv a`ywn a#wQkrg#nWmt eAgln~wyt @n` h#kQ vQy. 
adEm wrmQn~ vQv^wv e@s~ kQrWmt @n` h#kQ vQy. ehQ pYwQPly vR@y~ vQv`hy h` lQAgQkw~vy pQLQb[ p#rNQ 
sm`j@y~ wQbR a#w#m| a`kl~p e@ls m pYsQq~{Q@y~ pvw~v`@gn y$m y. e@hw~ apYsQq~{Q@y~ sm`jy nv a`kl~p 
a#wQkrgw~@w~ y. vQk~@t`~rQy`nE kOhk sq`c`ryt mEl~ vR@y~ @m| prs~pry y.  
 
pYsQq~{Q@y~ sm`jy vQv`hy h` lQAgQkw~vy pQLQb[ v p#rNQ a`kl~p e@ls m pQLQgw~@w~ y. e@hw~ apYsQq~{Q@y~ 
sm`jy aUw~ a`kl~p a#wQkrgnQmQn~ sQtQ@y~ y. @my eAgln~w@y~ vQv`hyt h` lQAgQkw~vyt pmNk~ 
sWm`vRvk~ @n` vW y. r`j& p`ln@y~ q ev#nQ prs~pr eAgln~w@yhQ q#kQy h#kQ y. eAgln~w@y~ 
p`r~lQ@m|n~wOv kYm@yn~ Xk~wQmw~ vW rjE@g~ blwl n#wQ vR nmEw~ aqtw~ n`mQk v rjpvEl mhw~ u@q&gykQn~ 
pvw~v`@gn y$mt iAgQrQsQhE ktyEwOkrwQ.  
 
pYsQq~{Q@y~ mhw~ vQyqmk~ qrmQn~ rjpvEl pvw~v`@gn gQy q nQym r`j& bly a#w~@w~ p`r~lQ@m|n~wOvt mQs 
rjpvElt @n` @vyQ. @my q ek~wr` a`k`ryk kOhkw~vyk~ y#yQ ymkOt kQv h#kQ y. rjpvEl ynE vw~mn~ 
iAgQrQsQ r`j& p`lnyt anvX& vR a`ywnykQ. ey p#rNQ eAgln~w sm`jyt ayw~vRvkQ. e@hw~ pYsQq~{Q@y~ 
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rjpvEl pvw~v`@gn y$mt iAgQrQsQn~ ktyEwOkrn~@n~ vQk~@t`~rQy` rFjn@g~ k`l@yhQ pYsQq~{Q@y~ p#rNQ vQv`h 
h` lQAgQk a`kl~p pvw~v`@gn ymQn~ apYsQq~{Q@y~ aUw~ sm`jyt avX& a`k`r@yn~ aUw~ a`kl~p 
pvw~v`@gn gQy a`k`ryt y.  
 
lAk`@v| @mv#nQ ww~vyk~ kQsQ qQ@nk @n` wQbQNQ. 1831 n~ psEv @k`~l~b^k~ k#mrn~ InQy` pYwQsAs~krN mgQn~ 
p#rNQ sm`jy kd` bQ[ q#mWmt bQrQw`nWn~ ktyEwO krn @wk~ @mrt sm`jy p#vwO@n~ g#mENE rjE@g~ 
v&vs~}`@vhQ h` prQp`ln rt`@vhQ y. in~ psEv q vQv`hy h` lQAgQkw~vy pQLQb[ v pmNk~ @n`v @vnw~ 
@b`@h`~ kr#NE sm|bn~{@yn~ q bthQr kYQs~wQy`nQ nRwnw~v aqhs~, a`kl~p, sAkl~p a`qQy sQAhlyn~t qWmt 
bQrQw`nQhE asmw~vRh. iAgQrQsQ a{&`pnyk~ lw~ kQhQp @qnkOt e~ a`kl~p a`qQy lb` qEn~n q, @p`qE@v| gw~kl 
sm`jy @vns~kQrWmt bQrQw`nWn~t @n` h#kQ vQy. @mrt eAgln~wy anEkrNy krmQn~ ngr kQhQpyk~ a#wQ 
@kr#N q, e~v` kQsQ qQ@nk ln~dn~ v#nQ mh ngr @n`vRv` pmNk~ @n`v gm|, gm| @ls m pvw~v`@gn ynE 
l#bQNQ. @m| ww~vy @vns~vn~nt ptn~gw~@w~ bQrQw`nWn~ iAgQrQsQ@yn~ lb`qEn~ a{&`pny nQqhs~ a{&`pny h` 
m{& mh` vQq&`l os~@s~ gm|vlt y$@mn~ psEv y. e@wk~ nrvl pmNk~ sQtQ anEk`rkyn~t amwr v 
in~psEv gm|vl q anEk`rk@y`~ bQhQvRh. a{&`pn m`{&y sQAhl vW@mn~ psEv anEk`rkw~vy wvw~ v#dQvQy. 
iAgQrQsQn~@g~ a{&`pny  sQAh@ln~ gm|vl lb`qW@mn~ gm| kYm@yn~ ax`vyt y$mt ptn~gw~@w~ y. 
 
mh`c`r~y nlQn~ q sQl~v` 
 
 
 
   
 
        
 


