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]ZmÀ°-¯nsâ s]mcpÄ tXSn


F{X-sb{X hkvXp-¡-fmWo `qan-bnÂ! Po-h-\p-Å--hbpw Poh-\n-Ãm-¯-Xp-amb F-{X--sb{X hkv-Xp-¡-Ä. Ah-bnÂ kpe-`-amb a®pw ZpÀe-`-amb ¹m--än-\hpw DÄs¸-Sp¶p. Poh\v \ne-\nÂ¡m³ AXym-h--iy-amb hmbphpw shÅhpw; Aaq-ey-amb cXv\-§-fpw hne Ipdª Icn-¡-«bpw; ITn-\-amb h{Phpw arZp-e-amb ]ªnbpw; Idn-bp¸v, ]©-km-c XpS-§nb \ntXym-]-tbmK km[-\-§Ä; Bbp-[-§-Ä \nÀan-¡m-\p-]-tbm-Kn-¡p¶ Ccp¼pw B`-W-§--Ä \nÀan-¡m-\p-]-tbm-Kn-¡p¶ kzÀWhpw; C§-s\ aq¶p e£-t¯mfw hcp¶ h-kvXp-¡-fp­o `q-an-bnÂ! Ch-sbÃmw F-hnsS \n¶p h¶p? F§-s\--bp-­mbn? F-´p-sIm-­m-Wnh \nÀan-¡-s¸-«n-«p-ÅXv?

C¯cw tNmZy-§Ä A\m-Zn-Imew apX-te a\p-jy³ tNmZn-¡m-\m-cw-`n-¨n-«p­v. h-kvXp-¡sf Ah-bpsS Ah-Ø-I-fpsS A-Sn-Øm-\-¯nÂ th-À-Xn-cn¨p ]Tn-¡p-hm-\p-Å {ia-¯n\v \qäm-­p-I-fpsS ]g-¡-ap­v. Jcw, {Zhw, hmXIw XpS§n aq¶-h-Ø-I-fn-emWv {Zhyw ØnXn sN¿p-¶-sX¶v Iptd ap¼v Xs¶ a\p-jy³ a\-Ên-em-¡n-bn-cp¶p. F§-s\-bmWv {Zhy-¯nsâ aq-¶--h-Ø-IÄ D­m-Ip-¶Xv? F´p-sIm-­m-Wh aq¶-h-Ø-I-fnÂ Øn-Xn sN¿p-¶Xv? Cu aq¶-h-Ø-I-fnepw Øn-sN-¿p-¶ {Zhyw ASn-Øm-\-]-c-ambn H¶p-X-s¶-bm-tWm? s]mXpsh, {Zhy-¯nsâ ASn-Øm-\-sa-´m-Wv?

a\pjy akvXn-jvIs¯ F¡m-e¯pw Ae-«n-s¡m-­n-cp¶ C¯cw {]iv\-§Ä¡v D¯cw \ÂIm³ hnhn[ Ime-§--fnÂ XXz-Úm-\n-IÄ ]cn-{i-an¨p t]m-¶n-«p­v. {Koknepw `mc-X-¯nepw hfÀ¶p-h¶ Bi-b-§-fmWv CÆn-j-b-I-ambn B-Zy-Im-e-¯p-­m-bn-cp¶ {][m-\-s¸« ho£-W-§Ä. Jc-]-ZmÀYw hn`-Pn-¡p-t¼mÄ sNdnb sNdnb IWn-I-I-fp-­m-hp-¶p-sh-¶ hkvXp-X-bnÂ \n¶m-Wv {]kvXpX X-Xz--Úm-\n-IÄ X§-fpsS Nn´m-coXn hnI-kn-¸n-s¨-Sp-¯Xv.

{InkvXp-hn\v ap¼v 600 apXÂ 400 hsc h-Àj-§-Ä-¡n-S-bnÂ Pohn¨ {Ko¡p ZmÀ-i--\n-I-·mÀ {]]-©-¯nse hkvXp-¡-fpsS aqey-s¯-¡p-dn¨v Ah-Km-l-ambn NÀ¨ sN-bvXn-cp-¶p-sh¶v Adn-bm³ km[n-¨n-«p­v. sYbnÂkpw ({In. ap. 624þ534) A\-Ivkn-a-\nkpw ({In. ap. 588þ524) A`n-{]m-b-s¸-«Xv Pe-amWv BZn-h-kvXp-sh-¶m-bn-cp-¶p. A¶v Adn-b-s¸-«n-cp¶ temI-¯nsâ `q]Sw BZy-ambn \nÀan¨ alm-\mb A\-Ivkn-am³UÀ ({In. ap 646þ546) ]d-ªXv: A-Kv\n, Pew, hmbp, `qan XpS-§nb aqe-]-ZmÀY-§Ä D­m-bn-«p-ÅXv A\-´hpw A-\n--Ýn-X-hp-amb asämcp aqe XXz-¯nÂ \n-¶m--sW-¶mWv. Cu aqe XXzw \mw Im-Wp-¶ Øqehpw \iz-c-hp-amb PV-]-ZmÀ-Y--§-tf-¡mÄ AXy´w kq£va-am-bn-cn-¡p-sa¶pw At±lw ]dªp.

{Ko¡p ZmÀi-\n-I-·m-cnÂ ]c-amWp hm-Z--¯n-sâ D]-Úm-Xm-hmbn Adn-b-s¸-Sp-¶-Xv sUtam-{In-äkv ({In. ap. 460þ370) B-sW--¦nepw At±-l-¯nsâ Kpcp-hm-bn-cp¶ eqkn-¸-knsâ ({In. ap. 500þ440) a\-Ên-em-Wv Cu Bibw BZyw DZn-¨-sX-¶mWv a-\--Ên--em-¡m³ Ign-bp-¶Xv. At`-Zyhpw AtO-Zy-hp-amb "AtXm-tam³' F¶ aqe-X--Xz-¯nÂ \n¶mWv {]]-©-¯nse h-kvXp-¡-sfÃmw \nÀan-¡-s¸-«n-cn-¡p-¶-sX-¶m-Wv sUmtam-{In-ä-knsâ XXzw. A-Xn-kq-£vahpw Ahn-`m-Py-hp-amb hkvXp-hm-Wv "AtXm--tam³'. F¶mÂ AXv tcJm KWn-X-¯nse _nµpthm iàntbm AÃ. Cu temI-¯nsâ Bcw-`-¯nse GI L-S--I-§-fm-Wh. kZm Nen-¨p-sIm-­n-cn-¡p-¶ hkvXp-hmWv AtXm-tam³. Ft¸mgpw {]hÀ¯n-¨p-sIm-­n-cn-¡p¶ AXv aäp-Å-h-bp-ambn IqSn-t¨-cp¶p. Cu IqSn-t¨-cÂ aqe-amWv Cu temIhpw Chn-sS-bpÅ k-À-h ]nWvU-§fpw BhnÀ`-hn-¨Xv. i-_vZw, h®w, ckw, KÔw F¶n-hbv¡v bYmÀY-¯nÂ AkvXn-Xz-anÃ. ]c-am-Wp--¡fpw Ah-bpsS a²y-hÀ¯n-bmb iq\y-Xbpw am{X-amWv hmkvX-hn-I-ambn \ne-\n-Â-¡p-¶h. sUtam-{In-ä-kn\p tijw Po-hn¨ F¸n-Iyq-dkv ({In.- ap. 341þ270) ]c-am-Wp--hm-Zs¯ IqSp-XÂ hnI-kn-¸n-s¨-Sp-¯p. BIrXn, hep¸w, Ne\w, \ne F-¶n---h am{X-amWv AWp-hn-tâ-Xmb KpW-§-sf¶pw asäÃmw Ch-bnÂ \n¶v Bhn-À-`-hn-¨-Xm-sW¶pw A-t±-lw kaÀYn¨p. F-¸n-Iyq-d-Ênsâ kn²m-´-§-Ä ep{In-jy-knsâ ({In. ap. 99þ55) De Rerum Nature F-¶ Ihn-X-bnÂ hni-Z-ambn hnh-cn-¡p-¶p-­v.

`mc-X-¯nÂ s]mXpsh D]-\n-jZv Ime-L-«-¯n-Â {]Nm-c-¯n-ep-­m-bn-cp-¶Xv ]-©-`qX kn²m-´-am-bn-cp¶p. ]rYvhn, Pew, A-án, hmbp, BIm-iw F¶n-h-bmWv ]-©--`q-X-§Ä. CXnÂ BZy-ap-­m-bXv Pe-am-bn-cp-¶p-sh-¶mWv D]-\n-j-¯p-IÄ ]d-bp-¶Xv. "BZn-bnÂ Cu {]]©w tIhew Pe-am--bn-cp¶p.'1 sh¶mWv _rl-Zm-c-Wy-tIm-]-\n-j-¯v ]d-bp-¶Xv. "`qan-bnÂ B-Im--ihpw hmbphpw ssZh-§fpw a\p-jy-cpw ]pÃpw ac-§fpw P´p-¡-fpw ]pgp-¡-fpw Cu¨-Ifpw Ddp-¼p-I-fp-saÃmw sh-
Åw Dd-ªp-­m-bXv.2

CXnÂ\n¶p hyXy-kvX-ambn ssX¯-cn-tbm-]-\n-j¯v asämcp coXn-bn-emWv ]©-`qX XXzs¯ hnh-cn-¡p-¶Xv. "Bßm-hnÂ\n¶v BIm-i-ap-­m-bn. BIm-i-¯n-Â\n¶v Aánbpw hmbp-hnÂ \n-¶pw Pe-h-pw Pe-¯nÂ \n¶v ]rYvhnbpw ]rYvhn-bn--Â \n¶v, kky-§fpw kky-§-fnÂ \n-¶v A-¶-hpw A¶-¯nÂ \n¶v tcXÊpw tcX-ÊnÂ \n¶v ]pcp-j-\p-ap-­mbn3
]©-`qX XXzw ]cn-W-an-¨mWv `mc-X-¯n-se AWp kn²m-´-ap-­m-bXv. ssh-ti-jnI ZmÀi-\n-I-·m-cmWv AWp-kn-²m-´--¯nsâ {]Nm-c-I-·mÀ. IWm-Z-ap-\n-bmWv AWp kn²m-´-¯nsâ D]-Úm-Xm-hmbn Adn-b-s¸-Sp-¶Xv. IW-s¯-¡p-dn¨p ]d-ªXp Imc-W-amWv IWm-Z-s\¶ t]cp e`n-¨-sX--¶mWv ]d-b-s¸-Sp-¶Xv. A-t±-l-¯nsâ Imew ¢n]vX-ambn Xn«-s¸-Sp-¯p-hm³ km[n-¨n-«nÃ. {Inkv-Xp-hn\v c-­p \qäm­p ap¼mWv sshti-I-·mÀ A-Wp-hm-Zs¯ kzmb-¯-am-¡n-b-sX-¶mWv `m-c-Xob 
ZÀi-\-§-fnÂ AKm[ ]m-WvUn-Xyw t\Sn-b cmlp-Â kmwIr-Xym-b³ ]d-bp-¶Xv. D]-\n-j-¯n-tem AXn\p ap-¼p-Å kmln-Xy-§-fntem _p²-ssP\ ]nSn-I-§-fntem ImW-s¸-Sm¯ ]c-am-Wp hmZw `mc--Xo-bÀ¡v bh-\-·m-cpsS k¼À¡-¯n-Â\n¶v D]-e-_v[-am-b-Xm-sW-¶mWv At±-l-¯n-sâ ]£w. sshti-jnI ZÀi-\-sa-¶Xv {Ko¡p ZÀi-\-¯n---sâ C´y³ kw-kvI--c-W-am-sW-¶mWv At±-lw kaÀ°n-¡p-¶Xv.1
AWp-¡-fmWv {]Ir-Xn-bpsS aqe-XXzw, ]c-am-Wp-¡Ä kwtbm-Pn-¨p-sIm-­mWv Øqe-]-ZmÀY-§-fm-bn-¯o-cp¶Xv. AWp \n-Xyhpw Ahn-`m-Pyhpw ]cn-Wm-a-an-Ãm-¯-Xp-am-Ip¶p. AWp-¡Ä kZm Nen-¨p-sIm-­n--cn-¡p-I-bmWv. CXp ImcWw Hmtcm {Z-hy-¯nsâ c­-Wp-¡Ä X½nÂ kwtbm-Pn-¡p-hm-\pÅ km[y-X-bp-­m-Ip¶p. H³-]-Xv hn[-¯n-epÅ {Zhy-§-fm-Wp-ÅXv. ]r-Yvhn, Pew, Aán, hmbp, BImiw, Zn¡v, Im-ew, Bßmhv, a\Êv F¶n-h-bmWv {Z-hy-§Ä. Ch-bnÂ ]rYvhn, Pew, Aán, hm-bp F¶o {Zhy-§Ä AWp-cq-]-¯n-ep-Å-XmWv.  FÃm  AWp-¡fpw tKmfm-Ir-Xn-bn-ep-Å-Xm-sW-¦nepw Hmtcm {Zhy-¯n-sâbpw AWp-¡-Ä-¡v hyXy-kvX-§-fmb Kp-W-§-fp­v. ]rYvhn-bpsS AWp-hn\v K-Ô-hpw hmbp-hnsâ AWp-hn\v kv]À-ihpw Pe-¯nsâ AWp-hn\v ckhpw A-án--bpsS AWp-hn\v cq]-hp-am-Wp-ÅXv. Cu KpW-hy-Xymkw aqe-amWv AWp-¡-sf Xncn-¨-dn-bm³ Ign-bp-¶Xv. c­p hy-Xy-kvX {Zhy-§-fpsS AWp-¡Ä X½nÂ Hcn-¡epw kwtbm-Pn-¡p-I-bnÃ. c­v AWp--¡Ä tNÀ¶v Hcp ZzyWpIw D­m-Ip¶p. ap-¼v ZzyWp-I-§Ä IqSn-t¨À¶mWv Hcp {Xy-Wp-I-ap-­m--hp-¶Xv. {XyWp-I-amWv Gähpw sNdnb Øqe hkvXp. aq¶nÂ Iq-Sp-XÂ ZzyWp-I-§Ä kwtbm-Pn¨p Øqe-h-kvXp-hp-­mImw. F«v ZzyWp-I-§-Ä kwtbm-Pn¨v Hcp {Xk-tc-Wp-hp-­m-Ip-¶p. aq¶nÂ IqSp-XÂ ZzyWp-I-§Ä kw-tbm-Pn¨v Hcp {Xk-tc-Wp--hp-­m-Ip¶p. aq-¶n-Â IqSp-XÂ ZzyWp-I-§Ä kwtbm-Pn¨pw Øqe-h-kvXp-hp-­m-Ip¶p. F«v {X-k--tc-Wp-¡Ä tNÀ¶v Hcp tcmam-{Khpw F«v tcmam-{K-§Ä tNÀ¶v Hcp en£bpw F«v en£-IÄ tNÀ-¶v Hcp bhhpw F«v bhw tNÀ¶v Hcp AwKp-e-hp-ap-­m-Ip-¶p-sh-¶mWv IW¡v. CXp-{]-Imcw Hcp ]c-am-Wp-hn\v 10þ5 skâo-ao-äÀ hymk-ap-­m-IWw. B[p-\nI \nK-a-\-{]-Imcw Hcp B-ä-¯n\v 10 þ8 skâo-ao-äÀ hymk-ap-s­-t¶m-À¡pI.

]ZmÀY-¯nsâ kz`m-h-§-sf-¡p-dn¨v kz--X--{´-amb ]T-\-¯nÂ \n¶mWv {Ko¡p ZmÀi-\n-Icpw sshti-jnI ZmÀi-\n-Icpw ]c-amWp k¦-ev]-¯n-se-¯n-t¨À¶Xv. {]-kvXp-X k¦-ev]-§-fnÂ Ht«sd A_-²-§-fp-s­-¶Xv t\cmWv. ]s£, Nn´-bpsS HuÖzeyw sIm­p \qäm-­p-IÄ-¡p ap¼v \½psS ]qÀhn-I-·mÀ F¯n-t¨-À-¶ \nK-a-\-§-sf¶ \ne-¡v Ah-¡pÅ {]m-[m-\ys¯ \ap¡v hnkva-cn-¡m-\m--hnÃ.  kzX{´  Nn´-bp-sSbpw kl-Pm-h-t_m-[-¯n--sâbpw ^e-amWv {Ko¡vþ `mc-Xob AWp k¦-ev]-§-sfÃmw. {]kvXpX k¦-ev]--§-fpsS D]-Úm-Xm-¡Ä {XnIm-e-Úm--\n-Itfm sXäp ]äm-¯-htcm BsW-¶v Ah-Im-i-s¸-«n-«nÃ. AhÀ¡v e`n¨ h-kvXp--X-Isf hkvXp-\n-jvT-ambn hni-I-e-\w sN¿p-I-hgn F¯n-t¨À¶ \nK-a-\-§-fm--bn-cp-¶p Ch. A¡m-es¯ Adnhv sh-¨p t\m¡p-t¼m-Ä Cu \nK-a-\-§Ä A-Ûp--Xm-h-l-§-fmWv. sXäp-IÄ ]äm-Xn-cn-¡m-³ AhÀ {]hm-N-I-·mtcm Znhy-t_m-[-\w \ÂI-s¸-Sp-¶-htcm Bbn-cp-¶n-ÃtÃm. {Ko¡v ZmÀi-\n-I-·mÀ AtXm-tam³ F¶p ]d-ª-Xpw sshti-jnI ZmÀi-\n-I-·mÀ ]-c-am-Wp-sh¶p hnfn-¨Xpw ]ZmÀY-¯n-sâ Gähpw sNdnb IW-s¯--bm-bn-cp¶p. C-Xn-s\-¡mÄ sNdnb H¶n-s\-¡p--dn¨pw A--hÀ¡p Nn´n-¡pI t]mepw ZpjvI-c-am-bn--cp¶p. ]c-am-Wp-hm-bn-cp¶p aqe-XXzw. A-Xv Ahn--`m--Py-am-sW¶ Imcy-¯nÂ {Ko-¡p ZmÀi-\n-I-cpw sshti-jn-I-ZmÀi-\n-I-cpw tbmPn-¡p¶p. A-hn---`m-Py-amb ]ZmÀY-¯nsâ auenI IW-§Ä IqSn-t¨À¶p-sIm-­mWv {]]-©-¯nse FÃm hkv-Xp--¡-fp-ap-­m-bn-«p-Å-sX¶ {Ko¡v XXz-im-kv{X-am-bn--cp¶p ]s¯m³]mXw \qäm-­nsâ BZy ZiIw hsc ZÀi-\-tem-I-¯v tNmZyw sN¿-s¸-SmsX Aw-Ko--I-cn¨p t]m¶n-cp-¶Xv. AWp Ahn-`m-Py-am-sW-¶ kn-²m´w  ZmÀi-\n-I-tem-I¯v  JWvUn-¡-s¸-Sm-sX AwKo-I-cn-¡-s¸-«p-t]m¶p. ]-s¯m³]Xmw \qäm-­p-hsc.

{Ko¡p-Im-cp-sSbpw sshti-jn-I-·m-cp-sSbpw ]c--amWp k¦ev]w ASn-Øm-\-]-c-am--bn-¯s¶ A_--²-am-sW¶v C¶p \ap-¡-dnbmw. Ahn-`m-Py-am-b IWw F¶ B-ibw Xs¶ C¶v `uXn-I-im-kv{X--¯n\v AÚm-X-amWv. {]Ir-Xn-bpsS aqe-X-Xz-s¯---¡p-dn¨v {InkvXp-hn\v ap¼v A©mw \qäm­p ap-XÂ tijw ]Xn-s\«mw \qäm-­p-hsc cNn-¡-s¸-« ]pkvX-I-§-fn-se-Ãmw Xs¶ Ahn-`m-Py-amb ]c-am-Wp-sh¶ k-¦-ev]-¯nsâ kzm[o\w ImWmw.

bpK-¸-IÀ¨-IÄ¡p ap³]nÂ AP-¿-ambn \ne-\nÂ¡p¶ JpÀ-B-\nsâ Øn-Xn CXnÂ \n¶p hyXy-kvX-amWv. ssZhn-I {KÙ-sa¶v kzbw {]Jym-]n-¡p¶ GI cN-\-bmWv hnip² JpÀ-B³ Ft¶mÀ¡pI. {]kvXpX {]Jym-]-\-¯nÂ ]Xn-cn-sÃ¶v sXfn-bn-¨p-sIm­v, imkv{X kmt¦-XnI sshÚm-\nI hn¹-h-§Ä¡p ap¼n-Â ASn-]-X-dmsX {]am-Z-ap-à-ambn \ne-\nÂ-¡p-hm³ Ign-ªn-«pÅ {KÙ-amWv JpÀ-B³. AWp-sh-¡p-dn¨v JpÀ-B³ {]-Xn-]m-Zn-¡p-¶Xv {]Ir-Xn-bpsS aqe-X-Xz-sa-¶ \ne-¡Ã; hfsc sNdnb Hcp ]cn-am-Ww F¶ \ne¡p am{X-amWv. "ZÀd¯v' F-¶mWv JpÀ-B³? AWp-hns\ hnfn-¨n-cn-¡p-¶Xv. B[p-\nI Ad-_n-bnÂ "ZÀ-d-¯v' F¶mÂ Bäw F¶m-W-À-Yw. ]c-am-Wp-sh¶v ae-bm-f-¯nÂ Cu ]Z-¯n-\À-Yw \ÂImw. JpÀ-B-\nsâ Ah-X-c-W-Im-e¯v ]ZmÀY-¯nsâ Ahn-`m-Py-amb aqe-X-Xz-sa¶ Bi-bw ZÀi-\-tem-I-¯p-­m-bn-cp-¶p-sh¶p \mw I-­p. F¶mÂ JpÀ-B-\n-sem-cn-S¯pw "ZÀd¯v' Ahn-`m-Py-am-sW¶ {]kvXm-h-\-bn-sÃ¶ Imcyw {]-tXy-Iw {it²-b-amWv. am{X-hp-aÃ "ZÀd-¯v' (]c-amWp) t\¡mÄ sNdnb hkvXp-¡-Ä Ds­-¶-Xn-te-¡v kqN-\-Ifpw JpÀ-B-³ \ÂIp-¶p­v. JpÀ-B³ ]d-bp-¶Xv t\m-¡pI. "`qan-bntem D]-cn-tem-It¯m DÅ Hcp AWp(ZÀd¯v) thmf-apÅ bm-sXm-¶pw \nsâ c£n-Xm-hnÂ \n¶v hn«p-t]m-hp-I-bnÃ. AXn-t\-¡mÄ sNdptXm h-ep-tXm Bbn-«pÅ bmsXm¶pw kv]jvS-am-b Hcp tcJ-bnÂ DÄs¸Sm-¯-Xmbn CÃ. (JpÀ-B³ 10:61) 


`uXnI hkvXp-hnsâ Gähpw sNdnb ]-cn-am-W-amb AWp-hn-t\-¡mÄ sNdn-b-Xm-bn H¶n-s\-bpw k¦Â]n-¡m³ t]m-epw km[n-¡m-Xn-cp¶ Ime-¯m-bn-cp¶p Jp-À-B³ AWp-hn-t\-¡mÄ sNdnb h-kvXp-sh-¡p-dn¨v {]Xn-]m-Zn-¨Xv F¶ Im-cyw {]tXyIw {]kvXm-hy-amWv.


]ZmÀYw Ahn-`m-Py-amb Hcp ASn-Øm-\-Im-cWw sIm­v \nÀan-¡-s¸-«n-cn-¡p-¶p-sh¶v JpÀ-B³ HcnS¯pw {]kvXm-hn-¡p-¶n-sÃ¶v ]d-ª-tÃm. CÆn-j-b-I-ambn Jp-À-B³ shfn¨w \ÂIp-¶Xv C{X-am-{X-amWv. ""FÃm hkvXp-¡-tfbpw CW-I-fmbn krjvSn-¡p-Ibpw \n§Ä¡v khm-cn sN¿m-\pÅ I¸-ep-I-sfbpw Imen-I-sf-bpw GÀs¸-Sp-¯n-¯-cn-Ibpw sNbvXp.'' (Jp-À-B³ 43:12). FÃm hkvXp-¡-sfbpw C-W-I-fmbn (PAIRS) «mWv krjvSn-¡-s¸-«n-«p-ÅXv F¶ JpÀ-B³ ]cm-aÀiw tIh-ew P´p kky-§-fnÂ am{X-aÃ CW-IÄ \ne-\nÂ¡p-¶Xv F¶v kpXcmw hyà-am-¡p¶p. Poh-\p-ÅXpw AÃm-¯Xp-amb F-Ãm hkvXp-¡-fp-tSbpw ASn-Øm-\-]-c-amb \ne-\nÂ¸v Xs¶ CW-I-fm-bn-«mWv F-¶ hkvXp-X-bn-te¡v hncÂ Nq­p-I-bm-Wv ChnsS JpÀ-B³ sN¿p-¶Xv. JpÀ-B-\nsâ Ah-X-c-W-Im-e¯v Adn-b-s¸-Sm-Xn-cp¶ ]e hkvXp-¡fpw CW-I-fm-bn-«m-Wv \ne-\nÂ¡p-¶Xv. ""`qan apf-¸n-¡p¶ k-ky-§-fnepw Ah-cpsS kz´w hÀK-§-fn-epw AhÀ¡-dn-bm¯ hkvXp-¡-fnepw s]-« FÃm-änepw CW-Isf krjvSn-¨n-cn-¡p-¶p.'' (JpÀ-B³ 36:36) 


CXv a\p-jyÀ Nn´n¨p a\-Ên-em-¡n-s¡m-­v {kjvSm-hnsâ AkvXnXzw A\p-`-hn-¨-dn-bp-¶-Xn¶p th­n-bp-Å-Xm-sW-¶m-Wv JpÀ-B³ ]d-bp-¶Xv. ""FÃm h-kvXp-¡-fnÂ \n¶pw c­p CW-Isf \mw krjvSn-¨n-cn-¡p¶p. \n§Ä Btem-Nn¨v a\-Ên-em-¡p-hm³ th­n.'' (JpÀ-B³ 51:49)


Ch-bnÂ \n¶v ]ZmÀY-s¯-¡p-dn¨ Jp-À--B-\nI ho£Ww \ap¡v e`n-¡p¶p. ]-Zm-ÀY-¯nsâ A`n-hm-Py-amb auenI IW-sa¶ Bi-b-t¯mSv JpÀ-B³ hn-tbm-Pn-¨n-cn-¡p¶p ]ZmÀY-¯nsâ \ne-\nÂ]nÂ CW-I-fpsS ]mc-kv]-cy-am-Wp-Å-sX-¶mWv hnip² {KÙw \ÂIp¶ kqN\. B[p-\nI imkv{X \nK-a-\-§Ä {]-kvXpX JpÀ-B-\nI kXy-¯n-te-¡mWv \-s½ \bn-¡p-¶Xv. ]ZmÀY-¯nsâ s]m-cp-Ä tXSn Ah-km\w a\p-jy³ ssZhn-I-{K-Ùw ]dª Bi-b-¯n-se-¯n-t¨À¶n-cn-¡p-¶p-sh¶p kmcw.

[2]

ck-X{´w P\n-¡p¶p


imkv{X-im-J-I-fnÂ hfsc ]pcm-X-\-am-Wv ck---X-{´w. ]ucm-WnI \Zo-XS kw-kvIm-c-§-fnÂ  hyXy-kvX  cmk-hn-Zy-IÄ {]Nm-c-¯n-ep-­m-bn-cp-¶p----sh-¶m-Wv DXvJ-\\ Kth-j-W-§Ä hyà-am-¡p--¶Xv. sa-k--s¸m-t«-an-b-bnepw taml³sP-Zm-tcm-bnepw kpta--dn-b-bn-ep-saÃmw Pohn-¨n-cp-¶-h-À¡v hnhn-[-§--fmb cmk-hn-Zy-IÄ Adn-bm-am-bn-cp¶p. ]pcm-X-\ CuPn-]vXp-ImÀ¡v ¥mÊv \nÀan-¡p-hm-\p-Å hnZy hi-ap-­m-bn-cp¶p. ]nc-an-Up-IÄ¡-I¯v a½n-I-fm-¡n kq£n-¡-s¸-«n-cn-¡p¶ arX-tZ-l-§-Ä \qäm-­p--IÄ Ign-ªn«pw Noª-fn-ªv \in-¡p-I-bn-sÃ-¶ hkvXpX Ah-cp-sS ck-X-{´-Úm-\-¯n-sâ Bgw hyà-am-¡p-¶p­v. hyXykvX C\w cmk-hn-Zy-IÄ hi-ap-Å-h-cm-bn-cp¶p knÔp-\-Zo-X-S-hm--kn-IÄ F¶-Xn\v sXfn-hp-I-fp­v. ]p-cm--X\ ssN\-¡mÀ kky-§-fnÂ \n¶v Nmb-§fpw kpK-Ô-{Z-hy-§fpw thÀ¯n-cn-s¨-Sp-¡p-¶-XnÂ A{K KWy-cm-bn-cp¶p.

atä-sXmcp hnÚm-\-im-J-bn-ep-sa-¶-Xp-t]m-se, cm-k--hn-Zy-I-fnepw Ad-_n-IÄ ]n-¶m--¡-¡m-cm-bn---cp-¶p. {InkvXm_vZw B-dmw \qäm-­p-h-sc-bpÅ Atd--_y-bpsS N-cn--{X-¯nÂ ck-X-{´-¯n\v Ah-sc---s´-¦n-epw kw`m-h\ \ÂIn-b-Xmbn ImWp-¶n-Ã. F¶mÂ {]hm-N-Isâ BK-a-\-t¯msS ØnXn amdn. Ckvem-ansâ apt¶äw kr-jvSn¨ Gä-hpw henb kmaq-lnI hn¹hw, a-X--¯n-sâbpw ssZh-¯n-sâbpw t]cnÂ \ne-\n-¶n-cp¶ N§-e-s¡--«p-I-fnÂ \n¶v a\p-jy-[n-j-Wsb tamNn-¸n-¨p-sh-¶-Xm-bn--cp¶p. AXn-\mÂ FÃm sshÚm-\nI im-J-I-fn-epw X§-fpsS {]mKÛyw sXfn-bn-¡p-[image: image1.png]endiled @nomliesy
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hm³ apkvenw-IÄ¡v km[n¨p. Cu tem-I-s¯-¡p-dn¨ ]T\w {k-jvSm-hnsâ AP-¿-Xsb ASp-¯--dn-bp-¶-Xn-¶pÅ am-ÀK-am-bm-Wv AhÀ I­Xv. aXhpw im--kv{Xhpw X½nÂ a[y-Im-e-L-«-¯nÂ \ne-\n-¶n-cp¶ kw-L-«\w Ckvem-an\v XoÀ-¯pw A\y--am-bn-cp¶p. aäp hnÚm-\ im-J--I-fn-se-¶-t]mse ck-X-{´-¯nepw X-§-fpsS {]mK-Ûyw sXfn-bn-¡p-hm³ BZy-Ime apkvenw-IÄ¡v km[n-¨Xv AXp-sIm-­m-bn-cp¶p. 

Ggmw \qäm-­nÂ CuPn]vXpw aäp ]u-ckvXy tZi-§fpw Ckvem-ansâ A[o-\-X-bnÂ h¶p. cm-k-hn-Zy-I-fnÂ ]uc-kvXy-À-¡p--­m-bn-cp¶ And-hp apgp-h³ Ad-_n-IÄ kzmb-¯-am¡n. hyXykvX `mj-I-fn-ep-­m-bn-cp¶ ck-X-{´-hn-Zy-I-sf-¡p-dn¨ {KÙ-§Ä Ad-_n-bn-te¡v hnhÀ¯\w sN¿-s¸«p. {]kvXpX Adn-hp-]-tbm-Kn¨v A--hÀ ]ptcm-K-an¨p. ]pXnb eh-W-§fpw kw-bp-à-§fpw \nÀan-¡p-hm³ AhÀ¡v Ignªp. X§-fpsS XXz-kw-ln-X-I-sfbpw ]co-£-W-§-tfbpw hnfn-¡p-hm³ CuPn-]vXp-ImÀ D]-tbm-Kn¨ "sIantbm' F¶ ]Z-¯n\v ap¶nÂ "AÂ' tNÀ¯p-sIm­v cm-k-hn-Zy-I-sf-¡p-dn¨ ]T-\-im-Jsb Ad-_n-IÄ "AÂsIan' F¶p hnfn¨p. A-Â-sI--an-bnÂ \n¶mWv "sIankv{Sn"bp­m-bXv. hyXykvX {]tZ-i-§-fnÂ NnX-dn-¡n-S-¶n-cp¶ cmk-hn-Úm-\-§sf kwL-Sn-¸n-¡p-Ibpw A]-{K-Yn-¡p-Ibpw sNbvXp-sIm-­v ck-X-{´s¯ Hcp hnÚm\ imJ-bm¡n amän-bXv BZy-Ime apkvenw-I-fm-bn-cp¶p. cmk-hn-Zy-I-fpsS imkv{X-am-bn-cp¶p AÂsIan.

apkvenw-temIw sshÚm-\nI cwK¯v IpXn-¨p-Nm-«-§Ä \S-¯n-bn-cp¶ a[y-Im-e¯v bqtdm-¸pw ]mÝm-Xy-cm-jv{S-§fpw C-cp--«nÂ X¸p-I-bm-bn-cp¶p. kpJ-t`m-K-X-Â]-c-cmbn Pohn-¨n-cp¶ AhÀ [\m-K-a-\-¯n-\v Fs´Ãmw amÀK-§-fm-hm-sa-¶m-bn-cp¶p Kth-jWw sNbvXn-cp-¶Xv. X§-fp-sS kpJ-t`m-K-§Ä¡pÅ Ipdp-¡p-h-gn-I-Ä tXSn-bmWv AhÀ cmk-hn-Zy-Isf kao-]n-¨Xv. "XXz-Úm-\n-I-fpsS ine' (Philo-sophers Stone)bpw "Pohsâ AarX' (Elixir of life)hpw I­p-]n-Sn-¡p-I-bm-bn-cp¶p A-h-cpsS e£yw. Idp-¯obw, Ccp¼v XpS-§nb km[m-cW teml-§sf kzÀW-am-¡m³ Ign-hpÅ km¦-ev]nI ine-bmWv "^ntem-k-t^gvkv tÌm¬.' kÀh-tcm-K-§-fpw ian-¸n-¡p-Ibpw \nXy-bu-h\w \-ÂIp-Ibpw sN¿p¶ `mh-\-bn-epÅ Huj-[-amWv "Fen-IvknÀ-Hm^v sse^v'. btY-jvSw kzÀW-ap-­m¡n ]W-¡m-cmbn amdp-I-bpw \nXy-bu-h-\-t¯msS AtcmKy Zr-V-Km-{X-cmbn Imem-Imew Pohn-¡p-Ibpw sN¿m-\mbn AXymÀ¯n-tbmsS Kth-j-W-¯n-teÀs¸-«-h-cm-bn-cp¶p bqtdm-¸nse AÂsI-an-Ìp-IÄ. {InkvXm _vZw Bdpw ]Xn-\©pw \qäm-­p-IÄ¡n-S-bnÂ bqtdm-]y³ ck-X{´w A£-cmÀY-¯nÂ ]W-ap-­m-¡p-hm-\pÅ el-cn-bnÂ ab-§n-¡n-S-¡p-I-bm-bn-cp¶p. Hcn-¡epw D­m-¡m-\m-hm¯ hkvXp-¡Ä D­m-¡m-\pÅ {ia-§Ä¡n-S-bnÂ AhÀ Xs¶ Adn-bmsX Ip-td ]pXnb kwbp-à-§-fp-­m--bn-sb-¶-Xp am{X-amWv Cu sXmÅm-bncw sImÃ-¯n-\p-ÅnÂ bqtdm-]y³ AÂsI-anIv ssI-h-cn-¡m³ Ignª Imcyw.

]Xn-\©mw  \qäm-­nÂ  teml-\n-jvI-À-j--W-¯n---sâbpw Huj-[-\nÀam-W-¯n-sâbpw cwK-§-fn-Â am\-h-cmin ssIh-cn-¨ t\«-§Ä ck-X-{´-¯n-se hgn-¯n-cn-hn\v \mµn-Ip-dn¨p. AbÀe-­p-Im-c-\m--b tdm-_À«v t_mbnÂ (1627þ1691) F¶ im-kv{X-Ú-\mWv B[p-\nI ck-X-{´s¯ ]c-¼-cm-K-X-amÀK-§-fnÂ \n¶v apà-am-¡n-bXv. ]co-£-Ww, \n-co--£Ww, kmam-\y-h-XvI-cWw, kaÀY\w XpS-§n--b im-kv{Xob amÀK-§Ä ck-X-{´-]-T-\-cw-K-¯pw [image: image34.png]


\nÀ_-Ô-ambpw ]men-¡-sW¶v \n-jvI-À-jn--¨Xv At±-l-amWv. ]c-¼-cm-KX hgn-hn«v Nn´n-¡p-¶ atä-sXmcp imkv{X-Ú-s\bpw t]mse t_m-bnepw At±-l-¯nsâ Pohn-X-Im-e¯v AwKo-I-cn-¡-s¸-«nÃ. At±-l-¯nsâ hntbmKw Ignªv H-cp \qäm-­n-\p-tijw am{X-amWv t_mbn-en-sâ coXn-bmWv icn-sb-¶v imkv{X-temIw AwKo-I-cn-¨Xv.
[image: image4.png]




`qan-bnÂ ]ZmÀY-§-sfÃmw aq¶v Ah-Ø-I-fn-em-Wv ØnXn sN¿p-¶-sX¶v Ip-td ap¼v Xs¶ a\p-jy³ a\-Ên-em-¡n-bn-cp-¶p. Jc-]-ZmÀY-§sf {Zmh-I-§fpw hm-X--I-§fpw Xncn-¨p-saÃmw amäm³ Ign-bp-sa¶pw AhÀ¡-dn-bm-am-bn-cp¶p. {]Ir-Xn-bnÂ ip²-h-kvXp-¡fpw an{in-X-§-fp-ap-s­¶pw AhÀ a\-Ên-em¡n. Pehpw aWepw ip² hkvXp-¡fpw sNfn Ah-bp-sS Hcp an{in-X-hp-amWv. an{in-X-§sf ip²-h-kvXp-¡-fmbpw Xncn¨pw amäp-hm-\p-Å hnZybpw ]ucm-WnI a\p-jyÀ¡v Adn-bm-am-bn-cp¶p. hyXy-kvX-§-fmb ip² hkvXp-¡Ä Iq«n-t¨À¯v ]pXnb ]pXnb h-kvXp-¡-fp-­m-¡p-¶-XnÂ B\µw I-s­--¯n-b-hÀ A¡m-e¯v Pohn-¨n-cp¶p.
[image: image5.png]



ip²-]-ZmÀY-§-sfbpw LS-I-§-fmbn th-ÀXn-cn-¡m-sa¶ kXyw a\p-jy³ a\-Ên-em-¡n-bXv ]n¶o-SmWv. Pes¯ ssl-{U-P\pw HmIvkn-P-\p-ambn hnL-Sn-¸n-¡m-sa¶p I­p-]n-Sn-¡-s¸«p. aäp ]e ip² ]ZmÀY-§-sfbpw hnL-Sn-¸n-¡p¶ hnZy-I-Ä a\p-jy³ a\-Ên-em¡n. CXn-¶n-S¡v L-S-I-§-fm¡n thÀXn-cn-¡m³ Ign-bm¯ Nn-e ip² hkvXp-¡-fp-s­¶ Imcyhpw Ahsâ {i²-bnÂs]«p. C¯cw ip-²--h-kvXp-¡Ä tNÀ¶mWv aäp ip² hkvXp-¡Ä D­m-bn-«p-Å-sX¶v ]co-£-W-§-fn-eq-sS Ah³ ]Tn¨p. Nph¶ saÀ-Iyp-dnIv Hm-Ivssk-Uns\ NqSm-¡p-t¼m-Ä saÀ¡p-dnbpw Hm-Iv-kn--P-\p-ap-­m-Ip¶p. saÀ-¡p-dn-sbbpw HmIvkn-P-s\bpw GsX-¦n-epw cq]-¯n-epÅ cm-k----{]-hÀ¯-\-¯n-eq-sS ho-­pw hnL-Sn-¸n-¡p-hm³ Ign-bnÃ. AtX-k-abw saÀ-¡p--dn-bpw HmIvkn-P\pw IqSn-t¨À¶v saÀIyp-dnIv HmIvsskUv D­m-hp-Ibpw sN¿p¶p. CXnÂ \n¶v BZy-Ime imkv{X-Ú-·mÀ F¯nb \nK-a\w CXm-bn-cp¶p. ip² hkvXp-¡Ä c­p Xc-ap-­v. H¶v, LS-I-§-fmbn thÀXn-cn-¡m³ Ign-bm¯ ip² hkvXp-¡Ä. c­v, LS-I--§-fmbn thÀXn-cn-¡m-hp¶ ip² hkvXp-¡Ä. CXnÂ H¶m-as¯ Xc-¯n-epÅ ip² hkvXp-¡Ä¡mWv aqe-I-§Ä (Elements) F¶v ]d-bp-¶Xv. Cu t]-cn-sâ D]-Úm-Xmhv tdm_À«v t_mbnÂ BWv. c­m-as¯ Xc-¯n-epÅ ip² h-kvXp tNÀ¶p-­m-Ip¶ ip² hkvXp-¡-sf--bmWv kwbp-à-§Ä (Compounds) F¶v Adn-b-s¸-Sp-¶Xv. aqe-I-§Ä tNÀ¶mWv kwbp-à-§-fp-­m-Ip-¶Xv. ct­m AXn-e-[n-Itam aqe-I-§Ä tNÀ¶p-­m-Ip¶ ip² hkvXp-¡-sf-bmWv kwbp-à-§Ä F¶p ]d-bp-¶Xv.


aqe-I-§Ä tNÀ¶mWv kwbp-à-§Ä D­m-Ip-¶-sX¶v a\-Ên-em-¡n-b-t¸mÄ X-s¶ cmk-{]-{In-b-Isf kw_-Ôn¨ Nne A-Sn-Øm\ \nb-a-§fpw ck-X-{´-Ú-·m-À a\-Ên-em¡n. 1799Â sP.FÂ {]uÌv (1754þ1826) Ah-X-cn-¸n¨ \nÝn-Xm-\p-]mX \nba (Law of Definite Proportion) amWv A-Xn--sem¶v. GsXmcp cmk-]-ZmÀY-¯nepw AS-§n-bn-cn-¡p¶ aqe-I-§fpw Ah-bpsS A\p-]m-Xhpw [image: image6.png]‘eimosn @raelld
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FÃm-bvt¸mgpw H¶p-X-s¶-bm--bn-cn-¡-W-sa¶v Cu \nbaw ]d-bp-¶-Xv. ssl{U-P\pw HmIvkn-P\pw tN-À-¶m-Wv Pe-ap-­m-Ip-¶Xv. FÃm-bvt¸mgpw Pe-¯nse LS-I-§Ä ssl-{U-P\pw Hm-Ivkn-P\pw Xs¶-bm-bn-cn¡pw. Ah X½n-ep-Å A\p-]mXw 1:8 BWv. AYhm Hcp am{X ssl{U-P\pw 8 am{X HmIvkn-P\pw [image: image7.png]U aRalle all@:



tNÀ¶mWv Pe-ap-­m-Ip-¶Xv. Cu A\p-]m--X-¯nÂ Hcn-¡epw amä-ap-­m-Ip-I-bn-sÃ-¶mWv \nÝn-Xm-\p-]mX \nbaw kn²m-´n--¡p-¶Xv. FÃm kwbp-à-§-fp-tSbpw Imcy-¯nÂ CXp icn-bm-sW¶v {]u-Ìn-sâ Ime¯p Xs¶ sXfn-bn-¡-s¸«p.

cmk-{]-hÀ¯-\-§sf kw_-Ôn¨p I­p-]n-Sn-¡-s¸« asämcp \nb-a-am-bn-cp¶p _lp-Kp-Wm-\p-]mX\nbaw (Law of Multiple Propotion) c­p aqe-I-§Ä IqSn-t¨À¶v ct­m AXn-e-[n-Itam kwbp-à-§-fp-­m--hp-I-bm-sW-¦nÂ Hcp aqe-I-¯nsâ \nÝnX `mc-hp-am-bn-t¨-cp¶p atä aqe-I-¯n-sâ hnhn[ `mc-§-fpsS A\p-]mXw ]q-À-W kwJy-I-fm-bn-cn-¡p-sa-¶mWv Cu \nbaw ]d-bp-¶Xv. ss\{S-P³ HmIvkn-P-\p--am-bn-t¨À¶v A©v HmIvssk-Up-I-fp-­m--Ip¶p. Ch-bnÂ 28 am{X ss\{S-P-\p-ambn {Ia-¯nÂ 80,64,48,32,16 F¶o am{X-IÄ HmIvkn-P-\mWv IqSn-t¨-cp-¶Xv. 80:64:48:32:16s\ eLq-I-cn-¨mÂ 5:4:3:2:1 F¶p In«p¶p. ss\{S-P-\p-am-bn-t¨À¶v hy-XykvX kwbp-à-§-fp-­m-¡p¶ Hm-Ivkn-Psâ A\p-]mXw ]qÀ® kwJy-I-fm-sW¶v kmcw.

]mc-kv]-cn-Im-\p-]mX \nb-a-amWv (Law of Reciproclaproportion) asäm¶v. Hcp aqe-I-hp-ambn tbmPn-¡p¶ c­p aqe-I-§-fpsS Xmc-Xay `mc-§Ä Ah X½nÂ tbmPn-¡p-t¼m-gpÅ A\p-]m-X-¯n-em-bn-cn-¡p-sa-¶v Cu \nbaw kn²m-´n-¡p¶p. Hcp {Kmw ssl{U-P-\p-ambn F«p {Kmw HmIvkn-P-³ tNÀ¶v H¼Xv {Kmw Pehpw, aq¶p {Kmw ImÀ_¬ tNÀ¶v \mev {Kmw aosY-bn-\p-ap-­m-Ip¶p. aq¶p{Kmw ImÀ_Wpw F«v {Kmw HmIvkn-P\pw tNÀ¶v ]Xn-s\m-¶v {Kmw ImÀ_¬ssU HmIv-ssk--Up-­m-¡p¶p. ssl{U-P-\p-ambn HmI-v-kn-P\pw Im-À_Wpw tNÀ¶ AtX A\p-]m-X-¯nÂ Xs¶ Ah X½nÂ kwtbm-Pn-¡p¶p. CXmWv ]mc-kv]-cn-Im-\p-]mX \n-b-aw.

aqe-I-§Ä hyXy-kvX-amb A\p-]m-X-¯nÂ Iq«n-t¨À¯p-sIm-­mWv FÃm ip-² hkvXp-¡fpw (aqe-I-§fpw kwbp-à-§-fp-saÃmw) \nÀan-¡-s¸-«n-«p-Å-sX-¦nÂ hy-XykvX aqe-I-§Ä \nÀan-¡-s¸-«Xv F§-s\-bm-sW¶ {]iv\w imkv{X-Ú-·m-sc Nn´n-¸n¨p. Cu {]iv\-¯n-\pÅ D-¯--c-am-bmWv UmÄ«³ (1766þ1844) F¶ {_n«ojv ck-X-{´-Ú³ AWp-kn-²m´w Ah-X-cn-¸n-¨Xv. sUtam-{In-ä-knsâ AWp-hm-Z-¯nsâ ]pXnb ]Xn-¸mWv UmÄ«sâ Atäm-anI kn²m-´-sa¶v thW-sa-¦nÂ ]d-bmw. ZÀi-\-tem-I¯v am{Xw NÀ¨ sN-¿-s¸-«n-cp¶ AWp kn²m-´-¯n\v im-kv{X-tem-I-¯n-te¡v {]th-i\w \ÂIn-b-XmWv Cu cwKs¯ UmÄ«sâ kw`m-h\.

1803Â UmÂ«³ Ah-X-cn-¸n¨ AWp kn²m-´s¯ C§s\ kw{K-ln¡mw.

I. ]ZmÀY-§-sfÃmw Bä-§-fmÂ \n-À-an-X-amWv. Adn-b-s¸-Sp¶ cmk-am-À-K-§-fn-eq-sS-sbm¶pw ho­pw hn`-Pn-¡m³ km[n-¡m-¯Xpw cm-k {]hÀ¯-\-§-fnÂ hyànXzw \n-e-\nÀ¯p-¶-Xp-amb kq£va IW-§-fmWv Bä-§Ä.

II. Bä-§sf \nÀan-¡p-hmt\m \in-¸n-¡p-hmt\m km[y-aÃ. cmk {]-hÀ¯-\-§Ä Ahsb ]p\x-kw-L-Sn-¸n-¡pI am{X-amWv sN¿p-¶-Xv.

III. Hcp aqe-I-¯nsâ Bä-§-sfÃmw `mc-¯nepw aäp `uXnI kz`m-h-§--fnepw Htc t]mse-bp-Å-h-bm-Wv.

IV. hyXykvX aqe-I-§-fpsS Bä-§-Ä X½nÂ cmk kwtbm-K-¯n-te-À-s¸-Sp-t¼mÄ ]qÀW kwJym A-Wp-¡Ä hoX-am-bn-cn¡pw X½nÂ tNcp-¶Xv.

aqe-I-§Ä IqSn-t¨À¶v kwbp-à-§-fp-­m-Ip-t¼mÄ \S-¡p¶ LS-\m-am-ä-s¯-¡p-dn¨v UmÄ«¬ ]cm-aÀin-¨n-«p-s­-¦n-epw AXv hyà-ambn hni-Zo-I-cn-¡p-hm³ A-t±-l-¯n\v Ign-ªn-«nÃ. AXv sN-bvXXv Ah-Km-t{Um-sb¶ Cäm-en-b³ im-kv{X-Ú-\mWv. 1811Â At±lw Ah-X-cn-¸n¨ Ah-Kmt{Um k¦ev] (Avagadro Hypothesis) amWv X·m{X (Molecule)sb¶ ]cn-I-ev]\ BZy-ambn Ah-X-cn-¸n-¨Xv. "H-tc aÀZ-¯nepw Htc Dujvam-hnepw DÅ Xp-ey hym]vX-§-fn-epÅ X·m-{X-I-fpsS F®w Xpey-am-bn-cn¡pw.' CXmWv Ah-Km-t{Um k¦ev]w. ssl{U-P³, ss\{S-P³, HmIvkn-P³ XpS§n A¶-dn-b-s¸-«n-cp¶ hm-X-I-§Ä tNÀ¶p-­m-Ip¶ Pew, A-tam-Wnb XpS-§nb kwbp-à-§-sf-¡p-dn-¨v Ah-Kmt{Um \S-¯nb ]T-\-§-fmWv At±-ls¯ X·m{Xm k¦-ev]-¯n-se-¯n-¨Xv. Bä-§Ä hyXykvX A\p-]m-X-¯n-Â IqSn-t¨À¶mWv X·m-{X-I-fp-­m-hp-¶-sX-¶v At±lw A`n-{]m-b-s¸«p. ssl{U-P³, HmIvkn-P³ XpS-§nb hmX-I-aq-e-I-§-fnÂ Ah ØnXn sN¿p-¶Xv Cc« B-ä-§-fm-bn-«m-sW¶v At±lw a\-Ên-em¡n. C¯cw Cc« Bä-§-fmWv aqeI X·m-{X-I-sf-¶m-bn-cp¶p At±-l-¯nsâ ]£w. Nn-e aqe-I-§-fnÂ Hä Bä-§-fmbpw X-·m---{X-I-fp-­m-hp-sa¶pw At±lw A`n-{]m-b-s¸«p. "X§-fpsS cmk-Kp-W-§sf \ne-\nÀ-¯p¶, kwbp-à-¯n-sâtbm aqe-I-¯n-sâtbm Gähpw sNdnb IWn-I-bmWv X·m{X"sb¶mWv At±-l-¯nsâ \nK-a\w.

ip² hkvXp-¡-fpsS Gähpw sNdnb I-Wn-I-I-fmWv X·m-{X-I-sf¶pw X·m-{X-I-Ä- Bä-§-fmÂ \nÀan-X-am-sW¶pw a\-Ên-em-¡nb imkv{X-Ú-·mÀ ]ns¶ A-t\z-jn-¨Xv F´p-sIm-­mWv hyXykvX aq-eI Bä-§Ä hn`n¶ kz`m-h-§Ä {]-I-Sn-¸n-¡p-¶-sX-¶-sX-¶mWv. Bä-§Ä A-hn-`m-Py-amb IW-am-sW-¶n-cns¡ hy-Xy-kvX Bä-§-fpsS kz`mh hyXn-cn-à-X-I-Ä F§s\ hni-Zo-I-cn¡pw? Cu {]-iv\-¯n\v D¯cw tXSn-bmWv imkv{X-Ú--·mÀ Bä-¯n-\p-Ån-te¡v It®m-Sn-¨Xv. AhÀ¡p e`n¨ D¯-c-§Ä hnkva-bm--h-l-am-bn-cp¶p. AXp-hsc AhÀ Icp-Xn-t¸m¶ "kXy"§sf-sbÃmw XIÀ¡p-¶-Xm--bn-cp¶p Bä-¯n-\-Is¯ hkvXp-X-I-Ä. kÀh-Im-en-I-ambn Icp-Xn-t¸m¶ ]e XXz-§fpw amän-sb-gp-tX­n h¶p. Um-Ä-«-sâ Bä-sa¶ k¦ev]w t]mepw AÀY-an-Ãm-¯-Xmbn amdn. hkvXp-\njvT bm-Ym-À-Yy--§-sf-t¸mepw imkv{X-Ú³ kwi-b-Zr-jvSn-tbm-sStb t\m¡n-¡m-Wm³ ]mSp-Åq-sh¶ ØnXn kwPm-X-ambn. Bä-¯n-\p-Ån-te-¡pÅ bm{X-sb-t¸mse hn¹-h-I-c-amb asämcp apt¶-ähpw Ct¶-hsc am\-h-cmin \S-¯n-bn-«nÃ.

[3]

kmay-X-bpsS s]mcpÄ


eLp-hmb aäp ]ZmÀY-§-fmbn hn`-Pn-¡m³ Ign-bm¯ ip² hkvXp-¡sf B-[p-\nI ck-X-{´-¯nsâ ]nXm-hmbn Adn-b-s¸-Sp¶ tdm_À«v t_mbnÂ 1661Â X-s¶ aqe-I-§Ä (Elements) F¶p hnfn-¨n-cp-¶p. aqe-I-§-fpsS aqe-hkvXp Bä-am-sW¶ UmÄ«sâ kn²m-´hpw Ah-Km-t{Um--bpsS X·m{Xm k¦-ev]hpw Iptd ]pXnb {]iv\-§-fn-te¡v imkv{X-Ú-·m-sc \bn-¡p-I-bmWv sNbvXXv. A¶v I-­p--]n-Sn-¡-s¸-«n-cp¶ aqe-I-§-fnÂ NneXv Nne kz`m-h-§-fnÂ kam-\X {]I-Sn-¸n-¨n-cp¶p. Cu kmay-¯n\v Imc-W-sa-´m-sW-¶mWv ck-X-{´-Ú-·mÀ ]n¶oSv Nn´n-¨Xv. Bä-§-fmÂ \nÀan-X-amb aqe-I-§-fpsS kz`mh khn-ti-j-X-IÄ¡v BXy-´n-I-amb ImcWw Bä-¯nsâ kz`mh khn-ti-j-X-I-fm-bn-cn-¡-W-atÃm? Cu {]-iv\-amWv Bä-§-fpsS sshhn-[y-¯n-te-¡v imkv{X-Ú-·m-cpsS {i² Xncn-¨p-hn-«Xv. Bä-§-fpsS hyXn-cn-à-X-I-sf-¡p-dn¨ ]T-\-amWv AWp-`u-XnI(Atomic Physics)-sa-¶ imkv{X imJ¡v P·w \ÂIn-bXv.

aqe-I-§-fpsS kz`m-h-§Ä X½nÂ km-ay--ap-s­¶p ]d-ªp-htÃm. Ahsb h-À-Ko--I-cn¨p ]Tn-¨-t¸mÄ aqe-I-§-fpsS ]e kz`m-h-§fpw BhÀ¯n¨p hcp-¶-Xmbn c-k-X-{´-Ú-·mÀ a\-Ên-em¡n. Cu B-h-À¯-\-¯n\v \nZm-\-amb \nb-a-§-sf-¡p-dn-¨mWv ]ns¶ AhÀ At\z-jn-¨Xv. 1864-Â \yqem³Uvkv {]Jym-]n¨ AjvSI \n-ba (Law of Octaves) amWv C¯cw \nb-a-§-fnÂ BZy-t¯Xv. At±-l-¯n\v ap¼v s]mXpsh aqe-I-§sf teml-§Ä, A-tem-l-§Ä F¶n-§s\ hn`-Pn-¡-s¸-«n-cp-¶p. aqe-I-§sf Btäm-an-I-`mcw IqSn-h-cp-¶ coXn-bnÂ {Ia-ambn ]cn-K-Wn-¨mÂ F-Ãm F«m-as¯ aqe-Ihpw BZy-t¯-Xnsâ B-hÀ¯-\-am-sW-¶mWv \yqem³Uvkv kn-²m-´n-¨Xv. Hcp-Zm-l-cWw, Btäm-anI `mc-¯nsâ Ah-tcml {Ia-¯nÂ {Iao-I-cn-¨mÂ enYnbw Ignªv F«m-as¯ aq-e-Iw tkmUn-bhpw tkmUnbw Ignªv F-«m--as¯ aqeIw s]m«m-ky-hp-amWv. enYn-b-¯n-sâbpw s]m«m-ky-¯n-sâbpw kz`m-h-§-fnÂ H«-\-h[n kmay-X-I-fp­v. F«m-as¯ aqe-I-§-fpsS kz`m-h-§-fn-epÅ B-h-À¯-\-¯nsâ ]n¶n-epÅ \nb-a-sa-´m-sW¶v hni-Zo-I-cn-¡m³ \yqem-³-Uvkn\v km[n-¨nÃ. At±-l-¯nsâ \nb-aw ck-X-{´-temIw Kuc-h-am-sb-Sp-¯nÃ. kz-`m-h-§-fn-epÅ BhÀ¯\w F«m-aXp am{X-aÃ, \S-¡p-¶-sX¶v imkv{X-Ú-·m-À¡-dn-bm-am-bn-cp¶p. DZm-l-c-W-¯n\v kz-`m--h-§-fnÂ hf-sc-tbsd kmayX {]I-Sn-¸n-¡p¶ t¢mdn\pw t{_man\pw \Sp-hnÂ F-«n-e-[nIw aqe-I-§Ä hcp-¶p­v. AXp-sIm­p Xs¶ \yqem³Uvknsâ AjvS-I-\n-baw ck-X-{´-tem-I¯v AwKo-I-cn-¡-s¸-«nÃ.

\yqemUvkn-sâ-Xn-t\mSv GI-tZiw k-am-\-amb Hcp \nbaw 1869Â PÀa³ im-kv{X--Ú-\mb temXÀ tabÀ D¶-bn¨p. B-täm-anI `mcw IqSp-¶-X-\p-k-cn¨v aqe-I-§--fpsS `uXnI kz`mhw Hcp \nÝnX CS-th-f¡p tijw BhÀ¯n-¡p-sa-¶-XmWv At±-l-¯nsâ XXzw. Btäm-anI `mcw Iq-Sp-¶-X-\p-k-cn¨v Btäm-anI hym]vX-¯n-sâ hne-bnÂ hcp¶ amäw ]Tn-¨p-sIm-­m-Wv tabÀ Cu \nK-a-\-¯n-se-¯n-bXv. At±-l-¯nsâ XXz-§fpw imkv{X-tem-I¯v Gsd {i²n-¡-s¸-SmsX Ign-ªp-t]m-bn.

1969Â Xs¶-bmWv imkv{X-tem-I¯v Gsd tImfn-f¡w krjvSn¨ sa³U-en-tb-^n-sâ \nK-a-\-§fpw ]pd-¯p-h-¶Xv. 1843Â djy-bnse ssk_o-cn-bm-bnÂ P\n-¨ Unan{Sn Chm-t\m-hn¨v sa³U-en-tb-^n-s\ ck-X{´ temI¯v Gsd NÀ¨ sN¿-s¸-Sp¶ hyàn-bm¡n amän-bXv At±-l-¯nsâ BhÀ¯\ \nb-a-am-bn-cp¶p. aq-e-I-§-fpsS ]c-kv]c _Ôw hyà-am-¡p--¶-Xn\v ]änb ASn-Øm\ kz`m-h-sa-´m-bn-cn-¡-W-sa¶ At\z-j-W-amWv ]p-Xp--a-bpÅ Ipsd \nK-a-\-§-fnÂ At±-l-s¯ F¯n-¨Xv. Bä-§-fmÂ \nÀan-X-am-b aqe-I-§-fpsS ]c-kv]c _Ô-s¯-¡p-dn¨v ]Tn-¡p-¶-Xn\v Gähpw A\p-tbm-Py-amb am{X Btäm-an-I-`mcw Xs¶-bm-sW-¶ \nK-a-\-¯n-emWv sa³U-en-tb^v F-¯n-t¨À¶Xv.

A¶v Adn-b-s¸-«n-cp¶ Adp-]-¯n-aq¶v aq-e-I-§sf Btäm-anI `mcw IqSn-h-cp¶ {Ia-¯nÂ sa³U-en-tb^v hÀKo-I-cn¨p. C-§s\ hÀKo-I-cn-¨-t¸mÄ Htc cmk kz`m-h-§-fpÅ aqe-I-§Ä Nne \nÝnX CS-th-f-IÄ¡p tijw BhÀ¯n-¡p-¶p-sh¶v At±lw Is­¯n. 1869 amÀ¨nÂ kp-{]-kn-²-amb BhÀ¯\ \nbaw A-t±-lw ]pd¯p hn«p. "aqe-I-§-fpsS cmk kz-`m-h-§Ä Btäm-anI `mcw IqSp¶ {Ia-a-\p-k-cn¨v Nne \nÝnX CS-th-f-IÄ¡p tijw BhÀ¯n-¡p¶p.' CXmWv sa-³-U--en-tb-^nsâ BhÀ¯\ \nbaw.

Btäm-anI `mcw IqSn hcp¶ {Ia-¯n-Â aqe-I-§sf Hcp ]«n-I-bn-em-¡m³ sa-³-U-en-tb^v \nÝ-bn¨p. {]kvXpX ]«n-I-bnÂ kam-\ kz`m-h-§-fpÅ aqe-I-§Ä Htc tImf-¯n-em-bn-cn¡pw hcn-I-sb¶v B--hÀ¯\ \nb-a-¯nsâ ASn-Øm-\-¯n-Â At±lw \nK-a-\-¯n-se¯n. A¶v A-dn-b-s¸-«n-cp¶ aqe-I-§Ä Cu coXn-bnÂ ]-«n-I-bn-em-¡n-b-t¸mÄ ck-X{´ temI-¯v hn¹-h-§-fp-­m-¡nb ]e {]h-N-\-§fpw \S-¯m³ At±-l-¯n\v Ignªp. A-¶v hsc AwKo-I-cn-¡-s¸-«n-cp¶ ]e Im-cy-§fpw tNmZyw sN¿-s¸«p. ]e aqe-I-§-fp-tSbpw Btäm-anI `mcw Xncp-¯n-sb--gp-X-s¸«p. [image: image2.png]Periodic Table of Elements  ~~™
based on Mendeleev's Periodic Law

|
o[H]n m v v vi v
AN EARARARAEA R
A FIRARARIEA RS
A AR
EAEA I FA AR A Vil
AT K [cal S| mlv| Gl M SN
H[E |8 [ B A %] & W S8
oyl ‘zn| ‘Ga| ‘Go| As| sel mr
S4| 2| Sof Sel A% SR
3 St [ 2| No | Mol Te| Ru|wh|Pd
£ a5l | &) Ml [ W W
g ca| m| e ety
M) G mlol B B4
X[ Co [Ba|ta| M| T W m ol
BB B[R] ¥ W B[L]&
oaulog| T [ ops| 8
e e I el AR )
B E [ [ [°0 2
EAENCA RA A anthanide series
©hcinide s
‘:Ibmmumm [T kooun o ensaeer = Kaown s ncknss

soavella mn isle:




sa³U-en-tb-^nsâ B-h-À¯\ ]«n-I-bnÂ Hgn-ªp-In-S-¡p¶ Nne IÅn-I-fp-­m-bn-cp¶p. {]kvXpX IÅn-I-Ä Is­-¯n-¡-gn-ªn-«n-Ãm¯ aqe-I-§-sf--bmWv {]X-\n-[o-I-cn-¡p-¶-sX¶v {]Jym-]n-¡p-hm\pw {]kvXpX aqe-I-§-fpsS kz-`m-h-§-sf-´m-bn-cn-¡p-sa¶v {]h-Nn-¡p-hm-\pw At±-l-¯n\v Ignªp. {]kvXpX {]-h--N-\-§Ä icn-bm-bn-cp-¶p-sh¶v AXn-¶p-tijw Kmenbw, kvIm³ Unbw, sP-Àta-\nbw XpS-§nb aqe-I-§Ä Is­-¯n-¡-gn-ª-t¸mÄ imkv{X-tem-I-¯n\v t_m[y-ambn. AXn¶p tij-amWv sa³-U--en-tb-^nsâ \nK-a-\-§Ä imkv{X-tem-I¯v AwKo-I-cn-¡-s¸-«Xv.

Xm³ {]h-Nn¨ aqe-I-§-fpsS I­p-]n-Sp-¯w I­v BËm-Zn-¡p-hm³ `mKyw e`n¨ hyàn-bmWv sa³U-en-tb^v. At±-l-¯nsâ {]h-N\w Ignªv Ccp-]Xv h-À-j-§Ä¡p-ÅnÂ Xs¶ {]h-Nn-¡-s¸« "aq-e--I-§-fnÂ aq¶pw I­p-]n-Sn-¡-s¸«p. Xsâ kn²m´w icn-bm-sW¶v {]mtbm-Kn-I-ambn sXfn-bn-¡-s¸-«-t¸m-gp-­mb B\-µm-Xn-tc-I-¯nsâ _lnÀK-a\w At±-l-¯nsâ "ck-X-{´-¯nsâ ASn-Øm\ X-Xz--§Ä' F¶ ]pkvX-I-¯nÂ ImWm³ I-gnbpw.

sa³U-en-tb-^nsâ BhÀ¯\ \nb-aw ck-X-{´-¯nsâ ASn-¯-d-bmbn amdn. bm-sXmcp _Ô-hp-an-ÃmsX InS-¶n-cp¶ cmk hnÚm-\ iI-e-§sf Hcp IpS¡p Iogn-te¡v sIm­p-h-¶p-sh-¶-Xn-\mÂ sa-³ U-en-tb-^ns\ B[p-\nI ck-X-{´-¯n-sâ ]nXm-hmbn ]ecpw hyh-l-cn¨p t]m-cp--¶p­v. Hcp imkv{X-im-J-bpsS sI«p-d¸v ck-X-{´-[image: image3.png]H Ho
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¯n-\p-­m-¡n-bXv At±-l-¯n-sâ BhÀ¯\ \nb-a-§-fm-sW¶ Imcy-¯n-Â kwi-b-anÃ.

BhÀ¯\ ]«n-I-bnÂ F´p-sIm-­m-Wv \nÝnX CS-th-f-IÄ¡p tijw kam-\ kz`m-h-§-fpÅ aqe-I-§Ä {]Xy-£-s¸--Sp-¶Xv? Cu tNmZy-¯n\v D¯cw Im-Wm³ sa³U-en-tb-^n\v Ign-ªnÃ. B-h-À-¯-\ \nbaw AXp-sIm­v Xs¶ `mKn-I-am-sW¶v At±-l-¯n-\-dn-bm-am-bn-cp¶p. "{]Ir-Xn-bpsS Hcp cl-ky-¯nsâ `mKn-I-am-b A\m-h-c-W-amWv BhÀ¯\ \nb-aw' F¶mWv At±-l-sa-gp-Xn-bXv. Bä-¯nsâ LS-\-sb-¡p-dn¨v H¶p-a-dn-bm-Xn-cp¶ Ime-¯mWv At±lw BhÀ¯-\-¸-«n-I-bp-­m-¡n-bXv. Bä-¯nsâ LS\ I­p-]n-Sn¨ ti-j-amWv BhÀ¯\ kz-`m-h-¯nsâ ASn-Øm-\-sa-´m-sW¶v im-kv{X-tem-I-¯n\v a\-Ên-em-bXv.

[4]

Bä-¯nsâ AI-¯-f-§-fnÂ


DW-§nb Xe-ap-Sn-bnÂ Hcp ¹mÌnIv No-¸v Dc-kn-b-Xn\v tijw sNdnb IS-emkp Ij-W-§Ä¡-Sp¯v sIm­p-h-¶m-Â Ah No¸n-te¡v NmSn ]än-¸n-Sn-¡p-sa¶ Imcyw \ap-s¡-Ãm-a-dn-bm-hp-¶-XmWv. Xe-ap-Sn-bnÂ Dc-kn-¡-gn-ªmÂ No¸n\p e`n-¡p¶ BIÀjW iàn-sb-¡p-dn¨v Ipsd ap¼p-Xs¶ Bfp-IÄ¡v a\-Ên-em-bn-cp¶p. {InkvXp-hn\v Adp-¶qdv sImÃ-§Ä¡p ap¼v Xs¶ ]pcm-X\ {Kokp-ImÀ¡v C¯cw BIÀjW kz`m-h-s¯-¡p-dn¨v Adn-bm-am-bn-cp-¶p-sh-¶-Xn\v sX-fn--hp-I-fp­v. ss]\nsâ t^mknÂd-kn-\m-b Bw_-dnÂ I¼n-fn-sIm­v Dc-kn-bmÂ AXn\v BIÀjW kz`m-h-ap-­m-Ip-sa¶ hkvXpX ]pcm-X\ {Kokp-ImÀ¡v a\-Ên-em-bn-cp¶p. ]Xn-\mdmw \qäm-­nÂ Pohn¨ hneyw KnÂ_À«v F¶ imkv{X-Ú³ Cu {]Xn-`m-k-s¯-¡p-dn¨v hni-Z-ambn ]-Tn-¨p. Bw_-dn\v {Ko¡nÂ ]d-bp¶ t]-cmb "Ce-Ivt{Sm¬' F¶ ]Z-ap-]-tbm-Kn¨v Cu {]Xn-`m-k-¯n\v, "Ce-Iv{SnIv' F¶v \ma-I-cWw sNbvXXv At±-l-amWv.

]s¯m-¼Xmw \qäm-­nsâ A´y-]m-Z-¯nÂ sshZypX {]hmlw hyXykvX h-kvXp-¡-fn-ep-­m-¡p¶ ]cn-hÀ¯-\-§-sf-¡p-dn¨v tPm-¬k¬ tÌmWn-sb¶ im-kv{X-Ú³ hni-Z-ambn a\-Ên-em¡n. ssh-ZypX {]hmlw hkvXp-¡sf hnL-Sn-¸n-¡p-sa¶pw Hcp \nÝnX A-fhv ssh-Zyp-Xn Hmtcm aqe-I-¯n-sâbpw Hcp \nÝnX `m-cw hnL-S\ DÂ]-¶-am-bn-¯o-cp-sa¶pw At±lw Is­¯n. sshZypXn Hä-sbm-ä-bm--bn-«pÅ sNdp-L-S-I-§-fm-bmWv \ne-\nÂ¡p-¶-sX¶pw ssh-Zyp-Xn-bpsS Cu sN-dp IW-§Ä aqe-I-§-fpsS Bä-§-fn-Â Xs¶-bm-Wp-Å-sX¶pw At±lw A`n-{]m-b-s¸«p. ssh-Zyp-Xn-bpsS Cu sNdnb IW-¯n\v 1891Â At±lw "Ce-Ivt{Sm¬' F¶p \ma-I-cWw sNbvXp.

aÀ±w Ipdª hmX-I-¯n-eqsS Ffp-¸-¯nÂ sshZypXn IS-¶p-t]mIpw F¶v ap-¼v Xs¶ Is­-¯n-bn-cp¶p. F¨v. Ko-kveÀ F¶ PÀa³Im-c³ hnI-kn-¸n-s¨-Sp-¯ sa¨-s¸« ¥mkv Ipg-ep-I-fnÂ hmX-I-§-fpsS aÀ±w Ipd¨v AXn-eqsS sshZypXn {]-h-ln-¡p-t¼m-gp-­m-Ip¶ amä-§-sf-¡p-dn-¨v ]Tn¨ imkv{X-Ú-·mÀ Nne {]-tXyI {]Xn-`m-k-§Ä Is­¯n. 1862Â PÀa³ imkv{X-Ú-\mb sP. ¹¡À, ¥mkv Syq_n-eqsS sshZypXn IS-¯n-hn-Sp-t¼mÄ AXnse EW Ce-Ivt{Sm-Umb Im-tYm--Un\v (negative electrode, cathode) FXn-sc-bpÅ `mK¯v Hcp Zo]vXn D­m-Ip-¶p-sh¶pw Hcp Im´-ap-]-tbm-Kn¨v {]kvXpX Zo-]vXn-bpsS Øm\w amäm-sa¶pw I­p-]n-Sn¨p. Cu Zo]vXn-bpsS Imc-W-§-sfbpw Kp-W-§-sfbpw Ipdn¨v, hni-Z-ambn ]Tn¨ lntämÀ^v, C. tKmÄUv ssÌÂ XpS-§n-b imkv{X-Ú-·mÀ ImtYm-UnÂ \n¶p ]pd-s¸-Sp¶ GtXm AZr-iy-c-ivan-I-fmWv Zo-]vXn¡v D¯-c-hm-Zn-I-sf¶v Is­¯n. Cu AZriy civan-I-fpsS ]mX-bnÂ Hcp XSÊw sh¨mÂ XS-Ê-¯nsâ \ngÂ kv{Io\nÂ ImWm³ Ign-bp-sa¶pw Ah t\-Àtc-J-bn-emWv k©-cn-¡p-¶-sX¶pw A-hÀ a\-Ên-em¡n. ImtYm-UnÂ \n¶pw XÅ-s¸-Sp¶ EW NmÀPpÅ IWn-I-I-fp-sS {]hm-l-amWv ImtYmUv civan-I-sf-¶pw [image: image8.png]A
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Ah-bpsS {]thKw hfsc IqSp-X-em-sW¶pw hn-eyw {IqIvkv F-¶ Cw¥ojv im-kv{X-ÚÀ I-s­----¯n-sb-¦n-epw AXv AwKo-I-cn-¡p-hm³ ]e Xe-ap-XnÀ¶ im-kv{X-Ú-·mcpw k¶-²-am-bnÃ. ImtYmUv c-ivan-IÄ {]-Im--i-s¯-t¸m-epÅ hnZyp-XvIm-´nI XcwK-§Ä am{X-am-sW-¶m-bn-cp¶p Ah-cpsS A`n-{]mbw.
[image: image9.png]@yl prawaulafloym soowony syei





1897Â sP.sP. tXmw-k¬ F¶ Cw-¥o-jv imkv-{X-Ú-\m-Wv Im-tYmUv civ-an-I-Ä F´m-sW-¶--Xn-s\-¡p-dn¨v hy-à-amb sX-fn-hv \ÂIn-bXv. A-h Im-´nI aWv--U-e-¯n-Â am{X-aÃ ssh-ZypX aWvU-e-¯n-epw Øm\-N-e\w ImWn-¡p-sa¶v At±--lw Is­¯n. A-§-s\ ImtYmUv civan-I-Ä Ce-Ivt{Sm-Wp-I-fpsS {]hm-l-am-sW-¶ {Iq-Ivknsâ \nK-a\w icn-bm-sW¶p tXmwk¬ sXfn-bn¨p. tXmwk¬, {Iq-¡vkv, anÃn-¡¬, hnÕ¬ XpS-§nb A-t\-Iw {]KÛ imkv{X-Ú-·m-cpsS {ia-^-e-ambn ImtYmUv civan-I-sf-¡p-dn¨v Ip-sd--b-[nIw hnh-c-§Ä am\-h-cm-in¡p e-`y-ambn. Ce-Ivt{Sm-Wp-I-fpsS {]-hm-l-am-Wv ImtYmUv civan-I-sf¶pw (A¶s¯ k¦ev] {]Imcw sshZyp-Xn-bpsS Gähpw sN-dnb bq\n-ämWv Ce-Ivt{Sm¬) Hcp Ce-Ivt{Sm¬ IWn-I-bpsS `mcw ssl{U-P³ Bä-¯nsâ `mc-¯nsâ GI-tZiw 1/1837 B-sW¶pw Cu Kth-j-W-§Ä hyà-am-¡n. Im-tYmUv civan-IÄ D­m-¡p¶ Ipg-ep-I-fnÂ GXp hmX-I-sa-Sp-¯m-epw ssh-ZypXn IS-¯n-hn-Sm³ GXp hkvXp sIm-­pÅ Ce-Ivt{Sm-Up-IÄ D]-tbm-Kn-¨mepw ]co-£-W-¯n-\p-]-tbm-Kn-¡p¶ Ah-Ø-I--fnÂ F´p amäw hcp-¯n-bmepw Im-tYm-Uv civan-I-fpsS NmÀPv am-äm-³ Ign-bn-sÃ-¶ hkvXp-X-bpsS I­p-]n-Sp¯w EW-Nm-À-Pv B IWn-I-I-fpsS Hgn-¨p-Iq-Sm³ h-¿m-¯ kz`m-h-am-sW¶v hyà-am¡n.

ImtYmUv civan-I-fpsS Is­-¯Â im-kv{X-tem-Is¯ A£-cmÀ°-¯nÂ \n{Zm-hn-lo-\-am¡n. hyXykvX imkv{X-Ú-·m-À Im-tYmUv civan-I-sf-¡p-dn¨p ]Tn¨p. A-Xn-\n-S-bnÂ hfsc hne-s¸« ]e I­p-]n-Sp-¯-§fpw imkv{X-¯n\v e`n¨p. PÀa-\n-bnse Hcp bq\n-th-gvkn-än-bnÂ ImtYmUv Inc-W-§-sf-¸än ]Tn-¡p-I-bm-bn-cp¶ hn-eyw tImtWmÀUv tdm¬P³ FIvkvtd I-­p-]n-Sn-¨Xv XnI¨pw bm-Zr-Ñn-I-am-bn-«m-bn-cp¶p. Cu I­p-]n-Sp-[image: image10.png]e EORETHET )
smoaaond syl




¯-¯n\v 1901Â ^nkn-Ivkn-ep-Å t\m_Â k½m--\w tdm-¬-P\v e`n-¨p. ]ns¶ FIvkvtd-sb-¡p-dn-¨mbn ]T\w. F§-s\-bmWv FIvkvtd-I-Ä D­m-Ip-¶Xv? F´m-Wh? XpS-§nb hn-j-b-§-fn-em-bn ]ns¶ imkv{X-Ú-·m-cpsS {i². FIvkv civan-I-sf-¡p-dn-¨pÅ ]-co-£-W-¯n\v {^©pIm-c-\mb slân _Izn-c³ D]-tbm-Kn-¨Xv s]m«mkyw bpsd-ss\Â kÄ-t^äv F¶ eh-W-am-bn-cp¶p. ^vfqd-skâv, t^mkvt^m-dk³kv  XpS-§nb  {]Xn-`m-k-§-sf-¡p-dn¨v ]Tn-¡p-hm-\p-]-tbm-Kn-¨n-cp¶ eh-W-am-bn-cp¶p AXv. {]-kvXpX bptd-\nbw eh-W-s¯-¡p-dn¨v Iq-Sp-X-embn ]Tn-¨-t¸mÄ Ccp-«¯v sh¨n-cp--¶mÂ t]mepw Cu eh-W-§Ä {]-Imiw ]pd-s¸-Sp-hn-¡p-¶p-s­¶v _Izn-c-Â Is­¯n. bptd-\nbw eh-W-§Ä kz-bw {]Imiw DÕÀPn-¡p-¶p-sh¶ I-s­-¯Â im-kv{X-tem-I¯v tImfn-f-¡-ap-­m¡n. Nne aqe-I-§Ä kzbw {]Im-iw DÕÀPn-¡p-¶p-sh¶v ]n¶oSv imkv{X-temIw a\-Ên-em¡n. 1898Â tacn Iyqdn-bm-Wv Cu {]Xn-`m-ks¯ tdUntbm BIvSn-hnän (Radio Activity) F¶p hnfn-¨Xv.

tdUntbm BIvSn-hn-än-bpsS I­p-]n-Sp-¯-t¯msS \mw Ccp-]Xmw \qäm-­n-te-¡v {]th-in¨p Ign-ªn-cp¶p. tdUntbm BIvSo-hn-än-bp-sS ImcWw tXSn imkv{X-Ú-·mÀ ]co-£-W-§-fnÂ GÀs¸«p. tdUntbm BIvSohv hkvXp-¡Ä ]pd-¯p-hn-Sp¶ {]Im-i-In-c-W-§-sf dYÀt^mÀUv Aeq-an-\nbw joäp-I-fnÂ IqSn IS-¯n-hn«p. AXn-Â \n¶pw {]kvXpX Inc-W-§sf c­mbn Xcw Xncn-¡m-sa¶v A-t±-lw Is­¯n. BÂ^m () Inc-W-§-sf¶pw _oäm () Inc-W-§-sf¶pw A-t±-lw Ahsb hnfn¨p. ]nbdn Iyqdnbpw tacn Iyqdnbpw \S-¯nb ]co-£-W-§Ä _o-äm Inc-W-§Ä¡v EW-NmÀPmWv DÅ-sX¶v sXfn-bn¨p. _Izn-cÂ hni-Z-amb ]co-£-W-§-fn-eqsS Ch Ce-Ivt{Sm-Wp-IÄ Xs¶-bm-sW¶v Is­-¯n-bXv B-täm--anI ]T-\s¯ ]pXnb taJ-e-I-fn-te¡v Xncn-¨p-hn«p. 1900¯nÂ {^m-³-kn-se ]n. hnÃmÀUv \S-¯nb ]co-£-W-§-Ä tdUn-bhpw aäpw ]pd-¯p-hn-Sp-¶ Inc-W-§-fnÂ aq¶m-a-sXmcp hn`mKw IqSn-bp-s­¶v a\-Ên-em-¡n-¯¶p. hkvXp-¡-fn-Â-IqSn IS-¶p-t]m-Im-\pÅ Akm-[m-cW i-àn-bpÅ {]kvXpX Inc-W-§Ä Kmam-In-c-W-§Ä F¶p hnfn-¡-s¸«p. d-Y-À-t^m-ÀUpw aäpw BÂ^m Inc-W-§-sf-¡p-dn¨p \S-¯nb ]co-£-W-§Ä Ah [\ NmÀPpÅ IW-§-fm-sW¶pw Hmtcm I-W-¯n\pw c­p [\-NmÀPv Ds­¶pw Ah-bpsS `mcw ssl{U-P³ Bä-¯nsâ \men-c-«n-bm-sW¶pw hyà-am¡n.


tdUntbm BIvSn-hn-än-sb-¡p-dn¨v hni-Z-ambn ]Tn-¨-t¸mÄ AXp-hsc AÚm-X-am-bn-cp¶ ]e Imcy-§fpw imkv{X-Ú-·mÀ¡v t_m[y-ambn. tdUntbm BIvSn-hnän Hcp cmk-{]-hÀ¯-\-a-sÃ¶ hkvXp-X-bm-bn-cp¶p AXnÂ {][m-\-s¸-«Xv. cmk-{]-hÀ¯\w Bäw ]p\Àhn-\ymkw am{X-amWv. Bä-§Ä¡v Hcp amähpw cmk-{]-hÀ¯-\w \S-¡p-t¼mÄ D­m-Ip-¶nÃ. F¶mÂ tdUntbm BIvSn-hnän CXnÂ \n¶pw hyXy-kvX-amWv. AXv Bä-§-fpsS kzbw hnL-S\w aqe-am-Wp-­m-Ip-¶-sX-¶m-bn-cp¶p dYÀ t^mÀUn-sâbpw {^U-dnIv tkmUn-bptSbpw Is­-¯Â. A-h-À-¡v Cu I­p-]n-Sp-¯-¯n\v t\m_Â k-½m\w e`n¨p. tdUntbm BIvSohv aqe-I-§-Ä AØn-c-§-fm-sW¶pw Ah kzbw hnL-Sn¨p aqe-I-§-fm-Ip-¶p-sh¶pw A-h-À kn²m-´n¨p. {]kvXpX kn²m´w icn-bm--sW¶v tdUnbw hnL-Sn-¨p-­m-Ip¶ dtUm¬ I­p-]n-Sn-¡-s¸-«-tXm-Sp-IqSn hy-à-ambn. Cu hnL-S-\-¯nÂ ]ZmÀY-¯n-sâ Hcp `mKw DuÀP-ambn amdp-¶-Xn-\m-emWv BÂ^m IW-§Ä¡v IqSnb {]-th-K-ap-Å-sX¶pw DuÀP-cq-]-amb Kmam IW-ap-­m-Ip-¶-sX¶pw I­p-]n-Sn-¡-s¸-«p.

[image: image11.png]



    CtXm-Sp-IqSn im-k--v{X-temIw CfIn a-dn-ªp. ]ZmÀY-¯n-sâ au-enI IW-§-fmWv Bä-§-sf¶v A-Xp--hsc AwKo-I-cn-¡-s¸-«n-cp-¶-Xv. Bä-hpw    hn-L--Sn-¸n-¡m-sa-¶m-b-t¸m--Ä UmÄ«sâ Bäw kn-²m´w IS-]p-g-In-hoWp. Bäw hnL-Sn-¡p-I-sb-¶ Akm-[y-sa¶p Icp-X-s¸-«n-cp¶ kw-K-Xn km[y-am-sW¶p h¶-tXmsS Bä-¯n-\-I-¯v F´m-Wp-Å-sX¶ tNmZyw IqSn imkv{X-Im-c-·mÀ kzbw tNmZn-¨p XpS§n. \in-¸n-¡p-hmt\m D­m-¡p-hmt\m km[y-a-Ãm¯ Bä-§-fmÂ \nÀ-an--¡-s¸« {]]-©-¯n\v Hcp XpS-¡-¯nsâ Bh-iy-an-Ã-sb¶v hmZn-¨n-cp¶ `uXn-I-hm-Zn-I-fpsS X-Xz--imkv{Xw XIÀ¶p. Bä-¯n-\-I-t¯¡v imkv{X-Ú-·m-cpsS ZrjvSn-IÄ ]mªp. Bä-¯n-\-I-t¯-¡v F¯n-t\m-¡m³ {]-Ir--Xn-Xs¶ Hcp-¡nb hmXn-em-bn-cp¶p td-Un-tbm BIvSn-hnän F¶p ]dbmw.


ImtYmUv civan-IÄ EW-NmÀPpÅ C-e--Ivt{Sm-Wp-I-fpsS {]hm-l-am-sW¶v I-s­-¯nb sP.sP. tXmwk-\mWv Bä-¯n-sâ LS-\-sb-¸-än Nn´n-¨-h-cnÂ {]Y-a-K-W-\o-b³. "Bä-¯n-\-I¯v At\Iw E-W--NmÀPp-I-fpÅ Ce-Ivt{Sm-Wp-IÄ hnX-cWw sN¿-s¸«p InS-¡p-I-bm-Wv. Bäw km[m-cW \ne-bnÂ \yq{SÂ BWv. A-Xp--sIm-­p-Xs¶ Ce-Ivt{Sm-Wp-IÄ¡v Xp-ey-amb F®w [\-NmÀPpÅ Fs´-¦n-epw  Bä-¯n-\-I-¯p-­m-bn-cn-¡Ww. A-h Ce-Ivt{Sm-Wp-IÄ¡n-S-bn-em-bn Bä-¯n-\-I¯v hnX-cWw sN¿-s¸«v InS-¡p-¶p-­m-bn-cn-¡pw.' Cu \nK-a-\-§-fpsS ASn-Øm-\-¯nÂ tXmwk¬ Hcp Bäw am-XrI \n-À-an-¨p. X®n-a-¯-§-¡-I¯v Ipcp-I-sf-¶-h®w t]mkn-äohv NmÀPn-sâ Hcp XpÅn-¡-I¯v s\K-äohv NmÀPpÅ Ce-Ivt{Sm-Wp-IÄ hnX-c-Ww sN¿-s¸-«n-cn-¡p-¶ coXn-bn-em-bn-cp¶p tXmwk-Wnsâ B-äw amXrI.

Ccp-]Xmw \qäm-­nsâ BZy-t¯m-Sp-Iq-Sn ]e imkv{X-Ú-·mcpw hy-XykvX B-äw amXr-I-IÄ Ah-X-cn-¸n¨p.


\Ã thK-X-bnÂ k©-cn-¡p¶ ImtYm-Uv civan-IÄ¡v Aeq-an-\nbw t]mepÅ teml-§-fpsS ]mfn-I-fnÂIqSn IS-¶p-t]m-Im-\m-Ip-sa¶v lwtK-dn-b³ imkv{X-Ú-\mb ]n. se\mÀUv Is­¯n. A-Xn-Â \n-¶v Bä-¯nsâ _lp-`q-cn-`m-Khpw iq-\y-am-sW¶ \nK-a-\-¯n-emWv At±lw F-¯n-t¨À¶Xv. iq\y-X-bnÂ [\þEW-NmÀPp-I-fpsS Cc-«-IÄþ ssU\-an-Up-IÄ hn-X-cWw sN¿-s¸-«n-cn-¡p¶ coXn-bn-em-Wv se\mÀUnsâ Bäw amXrI. Hmtcm ssU-\m-an-Unepw Hcp [\ NmÀPpw Hcp E-W--NmÀPpw D­m-hp-sa-¶-Xn-\mÂ AXnsâ B-sI NmÀPv ]qPy-am-bn-cn-¡p-sa-¶mWv A-t±lw ]d-ªXv.


1904Â P¸m³Im-c-\mb F¨v. \mtKm-¡mbpw Hcp Bäw tamUÂ Ah-X-cn-¸n¨p. At±lw Bäs¯ i\n-{K-l-t¯m-SmWv D]-an-¨Xv. `m-c-ta-dnb DÄ`m-K-¯n\p Np-äpw NnX-dn-¡n-S-¡p¶ he-b-§-fpÅ i-\n {Kl-s¯-t¸mse [\-NmÀPpÅ `mc-ta-dnb Hcp tI{µ-¯n\p Npäpw EW-NmÀPv NnX-dn-¡n-S-¡p¶ cq]-¯n-emWv Bä-ap-Å-sX-¶m-bn-cp¶p At±-l-¯nsâ \nK-a\w. B[p-\nI Bäw amXr-I-tbmSv ASp-¯p-\n-Â-¡p-¶-XmWv At±-l-¯nsâ Bäw am-Xr-I-sb-¦nepw A¡m-e¯v Bcpw AXv Kuc-h-¯n-se-Sp-¯nÃ. \mtKm-¡m¡v X-sâ hmZ-§Ä¡-\p-Iq-e-ambn \nc-¯m³ sX-fn-hp-I-fp-­m-bn-cp-¶n-sÃ-¶-XmWv {]-kvXp-X Bäw amXrI kzoI-cn-¡-s¸-Sm-Xn-cp-¶-Xn\v ImcWw.


tdUntbm BIvSn-hn-än¡v Xr]vXn-I-c-am-b hni-Zo-I-cWw \ÂIp-¶-XnÂ {][m\ ]-¦p-h-ln¨ GWÌv dYÀt^mÀUv F¶ \yqkn-emâv im-kv{X-Ú³ ]n¶oSv Bäw LS-\-sb-¡p-dn-¨pÅ ]co-£-W-§-fn-teÀ-s¸-«p. I\w Ipdª kzÀW-]m-fn-I-fn-eqsS BÂ^m IW-§Ä IS-¶p-t]m-Ip-t¼m-Ä Ah-bnÂ Nne-Xn\v Znim-hy-Xym-kw hcp-¶p-s­-¶v At±lw a\-Ên-em-¡n. `qcn-]£w BÂ^m IW-§fpw t\-sc kzÀW-]m-fnbpw IS¶v ]pd¯v t]mb-t¸mÄ hfsc Ipd¨v BÂ^m IW-§Ä Ah-bpsS ]mX hn«v AÂ]w AI-¶p-amdn k©-cn-¡p-¶-Xmbn At±lw I­p. A-]q-À-hw Nne BÂ^m IW-§-fn-ep-­mb hyXn-N-e-\-amWv [image: image12.png]


dYÀt^mÀUns\ AÛp-X-]-c-X{´-\m-¡n-bXv. A-h F´ntem X«n-bn-s«-¶-h®w sXdn¨p Xncn-¨p-h-cp¶p. t\-sc FXnÀZn-i--bn-tet¡m AÂ]w am-dn-tbm Xncn-¨p-h-¶Xv F®m-bn-c-¯nÂ Hcp IWnI am{X-am-bn-cp¶p. ssl{U-P³ Bä-¯nsâ \men-c«n `mchpw Hcp sk¡ânÂ Ccp-]-¯n-\m-em-bncw Intem-ao-äÀ thK-X-bp-apÅ BÂ^m IW-§-fnÂ Nneh kz-À-W-¯-In-SnÂ¯«n sXdn¨p Xncn-¨p-h-cp-¶p-sh¶ hkvXpX A£-cmÀY-¯nÂ X-s¶ dYÀ t^mÀUn-s\-bpw klm-bn-I-sf-bpw sR«n-¸n-¨p Ifªp. CXnÂ \n¶v A-t±lw F-¯n-t¨À¶ \n-K--a\w hfsc {][m-\-s¸-«-Xm--bn-cp¶p. Bä-¯nsâ apgp-h³ `mchpw tI{µo-I-cn-¡-s¸-«n-cn-¡p¶ H-cp \yq-¢n-bkv Ds­-¶pw Bä-¯nsâ hym-]vXw hfsc sNdp-Xm-sW¶pw At±lw A-\p-am-\n¨p. t]mkn-äohv NmÀPpÅ \yq-¢n--b-kn\p Npäpw [image: image13.png]T
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AXn-thKw Id-§n-s¡m-­n-cn-¡p¶ s\K-äohv NmÀPpÅ Ce-Ivt{Sm--Wp-I-fpsS A]-tI-{µ-_-ehpw \yq-¢n-b-Ên-te-¡pÅ BIÀjW _ehpw k-a-am-b-Xn-\mÂ Ce-Ivt{Sm-Wp-IÄ Ønc-ambn \yq¢n-b-kn\p Npäpw Id-§n-s¡m-­n--cn-¡p¶p. Btäm-anI \yq¢n-b-Ênsâ A-kvXnXzw ]co-£-W-¯n-eqsS sXfn-bn-¨-Xn-\mÂ \yq¢n-bkv Is­-¯n-b-Xn-\pÅ ap-gp-h³ AwKo-Im-chpw dYÀt^mÀUn-\mWv e`n-¨Xv. B[p-\nI Btäm-anI k-¦-Â-]-§-fp-sS-sbÃmw XpS-¡-am-bn-cp¶p d-Y-À-t^mÀUnsâ B-ä-w amXrI. \yq¢n-b-knsâ NmÀPpw hymkhpw GI-tZ-i-ambn I-s­-¯m-\pÅ ka-hm-Iy-§-fp-­m-¡m-\pw At±-l-¯n\v Ignªp.


dYÀt^mÀUn\v Bäs¯ Ipsd-sbÃmw hym-Jym-\n-¡m³ Ign-sª--¦nepw At±-l-¯n\v D¯cw ImWm³ Ign-bm-Xn-cp¶ H«-\--h[n {]iv\-§fpw Xsâ Bäw amXr-I-tbm-sSm¸w s]m´n-h¶p. hyXy-kvX Bä-§-fpsS \yq¢n-b-knse [\-NmÀPp-IÄ F-{X-bmWv F¶ {]-iv\-am-bn-cp¶p AXnÂ {][m-\-s¸-«Xv. [\-NmÀPp-I-fpsS F®-a-dn-ªmÂ EW-NmÀPpÅ Ce-Ivt{Sm-Wp-I-fp-tSbpw F®-a-dn-bm³ Ign-bpw. Cu F®-§-Ä e`n-¨mÂ aqe-I-§-fpsS Bä-§Ä X-½n-epÅ LS-\m-]-c-amb hyXym-k-sa-´m-sW¶v a\-Ên-em¡mw. AXp-sIm­p Xs¶ dYÀt^mÀUv Bä-¯nse [\-Nm-À-Pp--I-fpsS F®w I­p-]n-Sn-¡m³ A{im-´ ]cn-{iaw sNbvXp. BÂ^m IW-§-fpsS {]IoÀW-\-ap-]-tbm-Kn¨v \yq¢n-b-kn-se [\-NmÀPnsâ F®w Btäm-anI `mc-¯nsâ GI-tZiw ]Ip-Xn-bm-sW¶v dYÀt^mÀUpw klm-bn-I-fpw Iq-Sn I-s­-¯n. ]t£, IrXy-amb hne Is­-¯m-³ AhÀ¡p I-gn-ªnÃ.


1913Â Pn sP tamkvse \S-¯nb ]co-£-W-§-fmWv Btäm-anI \yq¢n-b-knse [\-NmÀPnsâ F®-sa-{X-sb¶v IrXy-am-bn Is­-¯m³ klm-bn-¨Xv. ImtYmUv civan-IÄ Hcp hkvXp-hnÂ X«n-bmÂ F-Ivkvtd-IÄ D­m-Ip-sa¶ tdm¬S-Psâ I-­p-]n-Sp-¯-¯nsâ k-lm-b-t¯m-sS-bm-Wv tamkvte Xsâ ]co-£Ww \S-¯n-bXv. Hmtcm aqe-Ihpw C{]-Imcw \Â-Ip-¶ FIvkvtd-I-fpsS Xcw-K-ssZÀLyw I-­v Ah X½nÂ Xmc-X-ay-s¸-Sp-¯n-bmÂ aq-e-I-¯nse [\-NmÀPp-I-fpsS F®w I-­p-]n-Sn-¡m-\m-hp-sa¶v tamkvse hniz-kn-¨p. F-Ivkvtd-I-fpsS Xcw-K-ssZÀLyw Xm-c-Xayw sN¿m³ {InÌ-ep-I-sf-bm-Wv At±-l--ap-]-tbm-Kn-¨Xv. C{]-Imcw e`n¨ aqe-I-§-fpsS FIvkvtd kvs]Iv{Sw ]cn-tim-[n-¨-t¸mÄ At±-l-¯n\v Hcp Imcyw t_m-[y-ambn. BhÀ¯\ ]«n-I-bnse aqe-I-§--fpsS {Ia-\-¼À Iq«p-¶-X-\p-k-cn¨v F-Ivkvtd kvs]Iv{S-¯n-ep-­m-Ip¶ {Ia-am-b amäw IrXy-am-bn Cu {Ia \¼-dp-ambn am-{Xta _Ô-s¸-Sp-¯m³ Ign-bq-sh¶pw B-täm-anI `mc-hp-ambn A{X IrXy-ambn _Ô-s¸-Sp-¯m³ h¿ F-¶p--am-bn-cp¶p A-t±-l-¯n\v t_m[y-s¸« hkvXpX. CXp-{]--Imcw At±lw F¯n-t¨À¶ \nK-a-\-an-Xm-Wv. "Hcp aqeI Bä-¯nÂ \n-¶pw BhÀ¯-\-]-«n-I-bnse sXm«-Sp¯ aqeI B-ä-¯n-te¡p amdp-t¼mÄ NmÀPv Hcp bq-\näv F¶ tXmXnÂ hÀ[n-¡p¶p. \yq¢n-b-kn--se NmÀPnsâ F®w Xs¶-bmWv BhÀ¯\ ]«n-I-bnse AXnsâ Øm\-¯n-sâ \¼À.' Cu \¼-dn\v tamkvte Btäm-anI kwJy (Atomic Number)sb¶p t]-cp [image: image14.png]


\ÂIn. 1920Â BÂ^m IW-§-fpsS {]IoÀW-\-ap-]-tbm-Kn¨v IqSp-XÂ IrXy-ambn ]co-£-W-§Ä \S¯n sP-bnwkv NmUvhn¡v tamkvse-bpsS ]co-£-W-^-e-§Ä icn-bm-sW--¶v sXfn-bn¨p.


\yq¢n-b-kn\v [\-NmÀPm-sW-¶pÅ I-s­--¯Â aä-t\Iw {]iv\-§-fp-bÀ¯n. F-´mWv \yq¢n-b-knsâ LS\? GXp I-W-amWv \yq-¢n-b-kn\p [\-NmÀPp \ÂIp-¶Xv?


ImtYmUv Inc-W-§Ä¡v EW-Nm-À-Öm--sW¶p a\-Ên-em-¡nb A-¶p apX-Â-¡p--Xs¶ kam-\-§-fmb [\-NmÀPpÅ Inc-W-§Ä¡p th­n-bpÅ At\z-j-W-§-fm-cw-`n-¨n-cn-¡p¶p. C. tKmÄUv ssÌ-Â Cu cq]-¯n-epÅ At\z-j-W-¯n-te-À-s¸--«n-cp¶ hyàn-bm-bn-cp¶p. A-t±lw X-sâ ]T-\-¯n-\p-]-tbm-Kn-¨Xv Hcp {]tXy-I-Xcw ¥mkv Ipg-emWv. AXnse ImtYmUv ¥mkv Ipg-ensâ GI-tZiw a[y-¯n-emWv ^näp sNbvXXv. ImtYm-Un\v Zzmc-§-fp-­m--bn-cp¶p. ImtYm-UnÂ \n-¶pw EW-Nm-À-PpÅ Inc-W-ap-­mbn Bt\m-Un-te¡p t]mIp-¶-Xp-t]mse Bt\m-UnÂ \n¶v h-Ã Inc-W-§-fp-ap-­mbn ImtYm-Un-te-¡p t]mIp-¶p-sh-¦nÂ AXnsâ k©m-c-th-K-X aqew ImtYm-Unse Xp-f-IÄ IS¶v ¥m-kv Syq_nsâ _m¡n `mK-t¯¡v hcp-sa-¶m-bn-cp-¶p tKmÄUv ssÌsâ \nK-a\w. ]co-£Ww \S-¯n-b-t¸mÄ Xsâ \n-K--a\w icn-bm-sW¶v At±-l-¯n\v t_m[y-ambn. ImtYm-Unse Zzmc--§Ä¡n-S-bn-eqsS ]pd-¯p-h-cp¶ Inc-W-§Ä t\Àtc-J-bn-Â k-©--cn-¡p-¶-Xmbn At±lw I­p. 1886-emWv Cu ]co-£Ww \S-¶Xv. Zzmc-§-fnÂIqSn ]pd-¯p-h-¶-Xn-\mÂ Ah¡v I-\mÂ Inc-W-§-Ä F¶mWv tKmÄUv ssÌ³ \ma-I-cWw sNbvXXv.


1898Â U»nbp. shbv³ F¶ imkv{X-Ú³ I\mÂ Inc-W-§-Ä-¡v [\-NmÀPm-Wp-Å-sX¶v Is­¯n. Im´n-I-a-WvU-e-¯nÂ Im-tYm-Uv Inc-W-§Ä amdp-¶-Xn\v t\sc FXnÀh-i-t¯¡v BWv Ch amdp-¶-sX¶ Is­-¯-emWv AXn¶v [\-NmÀPm-Wp-Å-sX¶ \nK-a-\-¯n-se-¯n-¨-Xv. 1907Â Ah¡v sP.sP. tXmwk¬ [-\-In-c-W-§Ä F¶v \ma-I-cWw sNbvXp.


[\-In-c-W-§fpw ImtYmUv civan-Ifpw X½nÂ NmÀPnÂ am{X-am-tWm hyXym-k-ap-Å-sX-¶-dn-bm-\mWv ]ns¶ shbn³ {ian-¨Xv. Ah-bpsS ]nWvUw ImtYmUv civan-I-sf-¡mÄ hfsc IqSp-X-em-sW¶v a-\--Ên-embn. ¥mkv Syq_nÂ hyXykvX hmX-I-§-Ä \nd¨p ]co-£-Ww \S-¯n-b-t¸mÄ e`n¨ [\-In-c-W-§-fpsS ]nWvU-§Ä hy-Xy-kvX--§-fm-sW¶v hyà-am-b-tXmsS im-kv{X-temIw BI-¸msS Bi-b-¡p-g-¸-¯n--embn. CXn-¶ÀYw FÃm Bä-§-fn-ep-apÅ s]mXp-hmb [\--In-c-W-§Ä CsÃ-¶m-WtÃm. Bä-¯nsâ LS\ X-§-Ä {]-Xo-£n-¡p-¶-Xnepw k¦oÀW-am-sW¶v im-kv{X-Ú-·mÀ¡v tXm¶n.


F¦nepw imkv{X-Ú-·mÀ ]co-£-W-§Ä XpSÀ¶p. ¥mkvSyq-_nÂ ssl{U-P-³ \nd-¨p-sIm-­v ]co-£Ww \S-¯p-t¼m-gp-­m-Ip¶ [\-I-Wn-I-IÄ¡mWv Gä-hpw ]nWvUw Ipd-sh¶v Is­-¯n-b-t¸m-Ä BZyw Is­-¯n-bXv [\-I-Wn-I-sb-¶ AÀY-¯nÂ Cu IWn-I-IÄ¡v t{]m-t«m¬ F¶ t]cp \ÂIn. ({Ko¡p `mj-bnÂ Protos F¶mÂ BZy-t¯Xv F¶m-W-ÀYw) ssl{U-P³ Bä-¯nÂ \n¶v Hcp Ce-Ivt{Sm¬ amä-s¸-Sp-t¼m-gmWv t{]m-t«m¬ D­m-Ip-¶Xv F¶v a\-Ên-em-sb-¦n-epw _m¡n aqe-I-§-fpsS [\-I-Wn-I-I-fpsS ]nWvU hyXymkw {]tl-fn-I-bm-bn-¯-s¶ XpSÀ¶p. F¦nepw ]co-£-W-^-e-§Ä FÃm Bä-§-fnepw t{]mt«m-Wp-IÄ Ds­¶p Icp-tX­ sXfn-hp-IÄ \ÂIn. AXp-{]-Imcw \yq¢n-b-kn-\p-ÅnÂ t{]m-t«m--Wp-Ifpw ]pd¯v Ce-Ivt{Sm-Wp-I-fp-am-Wp-Å-sX¶ \nK-a-\-¯n-se-¯n-t¨À¶p.
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]s£, Bä-§-fpsS LS\ Fgp-Xm-\m-cw-`n-¨-t¸m-gmWv {]iv\w ho-­pw k¦o-À-W--am-bXv. ssl{U-P³ Bä-¯nsâ L-S-\ efn-X-amWv. AXnsâ Btäm-anI `m-c-hpw Btäm-anI kwJybpw H¶vXs¶. A-t¸m-Ä ssl{U-P-\nÂ Hcp t{]mt«mWpw Hcp Ce-Ivt{Sm-Wp-am-Wp-Å-sX-¶v k¦Â-]n--¨mÂ aXn. (Ce-Ivt{Sm-Wnsâ amkv Xmc-X-tay\ Xosc sN-dp-Xm-b-Xn-\mÂ AXn-hnsS ]cn-K-Wn-¡m-dnÃ) F¶mÂ loen-b-¯n-se--¯p-t¼mÄ ØnXn amdp¶p. loen-b-¯nsâ Btäm-anI kwJy c­mWv. A-t¸mÄ Hcp loenbw Bä-¯nsâ \yq¢n-b-ÊnÂ c­p t{]m-t«m-Wp-I-fp-­m-hWw. ]pd¯v c­v Ce-Ivt{Sm-Wp-Ifpw kzm`m-hn-I-ambpw D­mhpw. loen-b-¯nsâ B-täm--anI `mcw c­m-sW-¦nÂ {]iv\-anÃ. ]s£, Btäm-anI `mcw \memWv. CXnÂ \n-¶v loenbw \yq-¢n-b-knÂ c­p t{]m-t«m--Wp-IÄ am{X-aÃ DÅ-sX¶v hyà-amWv. \yq¢n-b-knse [\-NmÀPv IqSmsX AXnsâ `mcw hÀ[n-¸n-¡p¶ G-sX--¦nepw Im-c-W-§Ä AXn-ep-­m-hWw. Cu I-Ww GXm-bn-cn-¡-W--sa-¶-Xn-s\-¡p-dn¨v im-kv{X-tem-I¯v H«-\-h[n NÀ¨-IÄ \S-¶p. U»n.-bp.kn. lm¡n-³kv, Hm-Àav am-À-j-Â, GWÌv dYÀt^mÀUv Xp-S--§nb im-kv{X-Ú-·mÀ 1926Â D¶-bn¨ \nÀtZ-i-amWv CÆn-j-b-[image: image16.png]


I-ambn Ah-km\w Ønco-I-cn-¡-s¸-«Xv. "t{]mt«m-Wn-sâ-Xn\p Xpey-am-b ]nWvUhpw NmÀPv ]qPy-hp-am-b CXp-hsc Is­-¯-s¸-Sm¯ I-Wn--I-I-Ä ssl{U-P-s\m-gn-¨pÅ aqe-I-§-fpsS B-ä-§-fn-ep-­m-bn-cn¡pw. AXnsâ Npäp-ap-Å sshZypXn aWvUew ]qPy-am-bn-cn-¡p--sa-¶--Xn-\mÂ AXn\v {Zhy-¯nÂ IqSn kz-X-{´-ambn k©-cn-¡m³ Ignbpw. A-Xnsâ km¶n[yw Xncn-¨-dn-bpI {]bm-k-am-bn-cn¡pw. t{]m-t«m-Wpw Ce-Ivt{SmWpw tbmPn-¨p-­mb Hcp \yq{SÂ IW-amWv C-sX--¶v thW-sa-¦nÂ ]dbmw. AXp-sIm-­v Cu IW-¯n\v \yqt{Sm-¬ F¶v \ma-I--cWw sNbvXp. \nc-´-amb ]co-£-W-§-Ä¡v tij-amWv \yqt{Sm-Wnsâ A-kvXn-Xzw kwi-bm-Xo-X-ambn sXfn-bn-¡-s¸-«Xv. sFtkm-tSm-¸p-I-sf-¡p-dn¨ ]T-\-¯n-\n-S-bnÂ Cw¥-­nse sP-bnw-kv NmUvhn-¡mWv 1932Â \yqt{Sm-Wnsâ AkvXnXzw sXfn-bn-¨Xv. {]kvXpX I­p-]n-Sp-¯-¯n-\v 1932Â \yqt{Sm-Wnsâ AkvXnXzw sX-fn--bn-¨Xv. {]kvXpX I­p-]n-Sp-¯-¯n\v 1935-se t\m_Â k½m-\-¯n-\v At±lw A-À-l--\m-hp-Ibpw sNbvXp.


Ce-Ivt{Sm¬, t{]mt«m¬, \yqt{Sm¬ F¶o aq¶v ASn-Øm\ I-W--§ÄsIm-­m-Wv Bäw \nÀan-¡-s¸-«n-«p-Å-sX¶v Nm-Uvhn-¡nsâ I-­p-]n-Sp-¯-t¯m-Sp-IqSn im-kv{X-Ú-·mÀ¡v t_m[y-ambn. ]ZmÀ-Y--¯nsâ Gähpw sNdnb IWnI t]m-epw krjvSn-¡-s¸-«n-cp-¶Xv A-Xn--s\-¡m-Ä sNdnb IWn-I-I-fm-em-sW¶v hyà-ambn. ]ZmÀY-¯n-¶v Ahn-`mPy auenI IW-an-sÃ¶ Bi-b-¯n-te¡v hncÂ Nq­p-¶ JpÀ-B-\nsâ {]kvXm-h\ kXy-k-Ô-am-sW¶v sXfnªp. A-Wp--hn-t\-¡mÄ kq-£va-amb hkvXp-t]mepw {kjvSm-hnsâ C-S-s]-S-ep--I-fnÂ \n¶v apà-a-sÃ¶ JpÀ-B-\nI hN\w F{X-t¯mfw kXy-k-Ô-am--sW¶v auenI IW-§-sf-¡p-dn¨ B-[p-\nI ]T-\-§Ä hyà-am-¡p¶p. "`qan-bntem D]-cn-tem-It¯m DÅ Hcp AWp-(ZÀd¯v) thmf-apÅ bmsXm¶pw \nsâ c£n-Xm-hnÂ \n¶v hn«p-t]m--hp-I-bnÃ. A-Xn--t\-¡mÄ sNdptXm heptXm bm-sXm¶pw kv]jvS-amb Hcp tcJ-bnÂ D-Ä-s¸-Sm-¯-Xmbn CÃ. (JpÀ-B³ 10:61)


Bä-¯n-\-Is¯ NmÀPpÅ IW-§-fp-sS ]mc-kv]-cy-amWv AXn-sâ \ne-\n-Â-]n-\p Xs¶-bpÅ B[m-c-sa¶v \mw a\-Ên-em¡n. t]m-kn-äohv NmÀPpÅ t{]mt«m-Wn-s\-bpw s\K-äohv NmÀPpÅ Ce-Ivt{Sm-Wn-s\-bpw hncp² IW-§Ä F¶p ]d-bp-¶-Xn-t\-¡mÄ CW-I-sf¶p hnfn-¡p-¶-Xm-bn-cn¡pw icn. Ah X½n-epÅ _Ôw kw-L-«-\m-ß-Itam kwlm-cm-ß-Itam A-Ã. {]XypX ]mc-kv]-cy-¯n-tâ-XmWv. ]-Zm-ÀY-¯nsâ auenI IW-§-fnÂt]mepw C-W-I-fpsS ]mc-kv]-cy-ap-­m-¡n-sh-¨n-«p-Å ]S-¨-X-¼p-cmsâ krjvSn-ssh-`hw A-]m--cw Xs¶! JpÀ-B³ ]d-ª-Xs{X icn. "FÃm hkvXp-¡-fnÂ \n¶pw Cuc­v C-W--Isf \mw krjvSn-¨n-cn-¡p¶p. \n§Ä B-tem-Nn¨v a\-Ên-em-¡p-hm³ th­n.' (Jp-À-B³ 51:49)

[5]

"Bäw' IqSp-XÂ k¦oÀW-am-Ip¶p!


1897Â sP.sP. tXmwk¬ Ce-Ivt{Sm-Wn-sâ AkvXnXzw kwi-bm-Xo-X-ambn sXfn-bn--¨-tXm-Sp-IqSn A¶p-h-sc-bp-­m-bn-cp¶ B-äw k¦-Â]-¯n\v Cf¡w X«n. A`m-Py-amb auenI IW-amWv Bä-sa¶ A-Xp-hsc tNmZyw sN¿-s¸-Sm-Xn-cp¶ XXz-s¯--bmWv tXmwk¬ Xncp-¯n-sb-gp-Xn-bXv. Bäw t]mkn-äohv NmÀPp-I-fp-tSbpw s\-K-äohv NmÀPp-I-fp-tSbpw k¦-e-\-am-sW-¶m-bn-cp¶p tXmwk¬ ]d-ªXv. B-Zys¯ Bäw amXr-Ibpw At±-l-¯nsâ hI-bmWv. X®n-a-¯-§-bv¡-I¯v Ipcp-I-sf-sb-¶-h®w t]mkn-äohv NmÀPnsâ Hcp Xp-Ån--¡-I¯v Ce-Ivt{Sm-Wp-IÄ ]Xn-¸n-¨p-sh-¨n-cn-¡p¶ cq]-¯n-emWv Bäw krjvSn-¡-s¸-«n-«p-Å-sX-¶m-bn-cp¶p At±-l-¯nsâ k¦Â]w.
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Bä-¯n\p \Sp-hnse Hcp skâo-ao-ä-dn-sâ ]Xn-\m-bncw tImSn-bn-sem-cwiw    (10-12cm) Øe¯v am{X-amWv t]mkn-äohv Nm-ÀPv tI{µo-I-cn-¡-s¸-«n-cn-¡p-¶-sX¶pw AXn¶p ]pd-¯pÅ hnim-e-amb taJ-e-bnÂ Ce-Ivt{Sm-Wp-IÄ Nen-¨p-sIm-­n-cn-¡p-I-bm-sW¶pw a\-Ên-em-¡nb GWÌv dYÀt^mÀUv Xtâ-Xmb Hcp Btäm-anI tamU-en\v cq]w \ÂIn. t]mkn-äohv Nm-À-Pp-Å \yq¢n-b-kn\p Npäpw kqcy\p Npäpw {K-l-§-sf-¶-t]mse Id-§n-s¡m-­n-cn-¡p¶ Ce-Ivt{Sm-Wp-Isf Nn{Xo-I-cn-¨p-sIm--­p-Å-Xm-bn-cp¶p At±-l-¯nsâ B-äw amXr-I. Bä-¯nsâ kuc-bqY amXr-I-sb¶v hnfn-¡-s¸« dYÀt^mÀUn-sâ am-XrI `uXn-I-imkv{X temI¯v BZy-sa-Ãmw AwKo-I-cn-¡-s¸-«p-sh-¦nepw A¶p \n-e-hn-ep-­m-bn-cp¶ XXz-§-fp-ambn tbm-Pn-¨p t]m-Ip-¶-XÃ {]kvXpX amXr-I-sb-¶v ]n¶oSv a\-Ên-embn. A¶v \ne-hn-ep-­m-bn-cp¶ hnZyp-XvIm-´nI kn²m-´ {]-Im-cw \yq¢n-b-kn-\p Npäpw Id-§p¶ Ce-Ivt{Sm-Wn\v DuÀP\jvSw kw`-hn-¨p-sIm-­n-cn-¡Ww. DuÀPw ]pd-¯p-hn-Sp-¶-Xn-\-\p--k-cn¨v Ce-Ivt{Sm¬ \yq¢n-b-kn-t\mSv A-Sp-¯p-h-cWw. A§s\ Ce-Ivt{Sm¬ Hcp sk¡ânsâ XpO-amb Hcp `mKw k-a-b-¯n-\p-ÅnÂ \yq¢n-b-kn-t\mSv h¶n-Sn¨v hebw {]m]n-¡Ww. At¸mÄ Ce-Ivt{Sm-Wp-IÄ¡v kz´-ambn Hcp \nanjw t]m-epw \ne-\nÂ¸n-sÃ¶p hcpw. Ce-Ivt{Sm¬ CsÃ-¦nÂ Bä-§-fn-sÃ¶p hcpw. Bä-§-fn-ÃmsX ]ZmÀY-§-fp-­m-hp-¶-sX-§s\?  temI-ap-­m-hp-¶-sX-§s\? \ne-\nÂ-¡p¶ temI-¯n\p ]n-¶nse Bä-§Ä¡p \ne-\nÂ]n-sÃt¶m? imkv{X-temIw Ipd-¨p-Imew Bi-b-¡p-g-¸-¯nÂ Xs¶-bm-bn-cp¶p. kuc-bqY am-XrI kzoI-cn-¡mt\m dYÀt^mÀUnsâ ]-co-£-W-§sf XÅn-¸-d-bmt\m ]äm¯ B-i-b-¡p-g¸w.


Cu Bi-b-¡p-g-¸-¯nÂ \n¶v im-kv{X-tem-Is¯ c£n-¨Xv U¨p imkv{X-Ú-\mb \oÂkvt_mÀ Bbn-cp¶p. 1932Â amIvkv¹m-¦nsâ Izm­w kn²m-´s¯ Iq«p-]n-Sn¨v sIm­v t_mÀ dYÀ-t^m--À-Unsâ Bäw amXr-Isb ]cn-jvI-cn¨p.

F´mWv Izm­w kn²m´w?


{]Im-i-s¯-¡p-dn¨ ]T-\-¯nÂ \n¶m-Wv Izm­w kn²m´w Dcp-¯n-cn-ªp-h-¶-Xv. F´mWv {]Im-i-sa¶ {]iv\w ap¼p ap-XÂ¡p Xs¶ Nn´-I-·m-cp-¶-bn-¨n-«p-­v. AXn-kq-£va-amb IWn-I-I-fpsS k-am-lm-c-amWv {]Imi-sa-¶m-bn-cp¶p {In-kvXp--hn\v A©p \qäm­p ap¼v Pohn-¨n-cp-¶ ss]X-tKm-d-knsâ A`n-{]mbw. {]-Im--i-¯nsâ kz-`m-h-§-sf-¸än hkvXp-\n-jvT-ambn ]Tn¨ sFk-Iv\yq-«¬ IWn-Im-im-kv{X-¯n\v ]pXp-Po-h³ \ÂIn. t\À-tc--J-bn-epÅ {]Im-i-¯nsâ Ne-\hpw \n-gÂ \nÀan-¡p-hm-\pÅ AXnsâ Ignhpw IWn-I-I-fpsS {]hm-l-amWv {]Im-i-sa-¶-Xn\v [image: image18.png]ke
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sXfn-hm-sW-¶m-bn-cp¶p At±-l-¯n-sâ ]£w. F¶mÂ ]Xn-s\«mw \qäm-­n-sâ Bcw-`-¯nÂ Cw¥-­n-se tXmakv b-§v, {^m³knse Po³^vf-kv\Â XpS-§n-b `uXnI im-kv{X-Ú-·mÀ {]Imiw X-cw--K-am-sW¶v hmZn¨p. hn`w-K\w (Difrac-tion) hyXn-I-cWw (Interferance) XpS-§nb {]Xn-`m-k-§Ä hni-Zo--I-cn-¡-W-sa-¦nÂ {]-Im-is¯ Xcw-K-ambn k¦Â]n-t¡-­-Xv AXym-h-iy-am-bn-cp¶p. `uXnI imkv{X-¯nse {]K-Û-\mb amIvkv sh-Â {]Im-iw hnZyp-XvIm-´nI XcwKw (Electro Magn-etic Wave)am-sW-¶v I­p-]n-Sn-¨Xv Cu cwKs¯ Hcp \mgn-I-¡-Ãm-bn-cp¶p. im-kv{X-tem-I¯v Gsd hn¹-h-ap-­m-¡n-bXv amIvkv ¹m¦nsâ Izm-­w kn²m´w ]pd-¯p-h-¶-tXm-Sp-IqSn ho­pw {]Im-i-s¯-¡p-dn¨ {]iv\-§Ä DS-se-Sp¯p. "Hcp h-kvXp hnIn-c-tWmÀPw ]pd-¯p-hn-Sp-Itbm B-Kn-cWw sN¿p-Itbm sN¿p-¶-Xv XpSÀ-¨--bm-bn-«-Ã, {]XypX "Izm­w' F¶-dn-b-s¸-Sp¶ sNdnb ]m¡-äp-I-fm-bn-«mWv' C-XmWv amIvkv¹m-¦nsâ Izm­w kn-²m-´w. km[m-cW `mj-bnÂ ]d-ªm-Â hn-f--¡nÂ \n¶v hcp¶ {]Imiw XpSÀ¨-bm-b {]hm-l-aÃ, CS-hn-«pÅ ]m¡-äp-I-fm-bn-«m-sW-¶ÀYw. ¹m¦nsâ Izm­w kn²m-´-ap-]-tbm-Kn¨v BÂ_À«v sF³Ìn³ A-Xp-hsc a\-Ên-em-¡m-Xn-cp¶ ]e {]Xn-`m-k-§fpw hni-Zo-I-cn¨p. hnIn-c-W-§Ä D-Â-]m-Zn-¸n-¡-s¸-Sp-¶Xp am{X-aÃ, kvt]kn-Â IqSn k©-cn-¡p-¶Xpw ]m¡-äp-I-fm-bn-«m-sW¶v sF³Ì-bn³ kn²m-´n¨p. {]-Im--i-¯nsâ Cu t]¡-äp-Isf "t^mt«m-¬' F¶mWv sF³Ì-bn³ hnfn-¨Xv. {]-Imiw t]¡-äp-IÄ BbmWv k©-cn-¡p-¶-sX¶ sF³Ì-bnsâ I­p-]n-Sp¯w ]-g-b IWn-Im-kn-²m-´-¯n\v ]p\ÀP·w \ÂIn. Ah-km\w imkv{Xw F¯n-t¨-À-¶ \nK-a\w {]Imiw IWn-I-bp-sSbpw X-cw-K-¯n-sâbpw kz`mhw ImWn-¡p-¶p-sh--¶mWv. {]Imiw IWn-Itbm Xcw-K-tam AÃ; c­pw-Iq-Sn-bmWv F¶ÀYw.


\oÂkvt_mÀ Izm­w kn²m-´-¯n-sâ klm-b-t¯m-Sp-Iq-Sn-bm-Wv dYÀt^m-À-Un-sâ Bäw amXr-Isb ]cn-jvI-cn-¨-sX-¶v ]d-ªp-htÃm. AXn¶v ASn-Øm-\-]-c-amb Nne \nK-a-\-§Ä \S-¯p-I-bm-Wv A-t±lw BZy-ambn sNbvXXv. {]kvXpX \nK-a-\-§Ä Xmsg ]d-bp-¶-h-bmWv.

1. Ce-Ivt{Sm-Wp-IÄ¡v \yq¢n-b-kn\p Np-äpw kÀh X{´-kz-X-{´-am-bn k©-cn-¡m³ ]änÃ. ImcWw Ah-bpsS DuÀPw Izm­o-I-cn-¡-s¸-«n-cn-¡p¶p. Ahbv¡v Nn-e- \nÝnX DuÀP-\n-e-I-fn-epÅ ]Y-§-fn-eqsSþ sjÃp-I-fn-eqsSþ am{Xta k©-cn-¡m-\mhq. sjÃp-I-fn-eqsS Ce-Ivt{Sm-Wp-IÄ k©-cn-¡p¶ thf-bnÂ DuÀP-hn-In-c-Ww D­m-Ip-¶nÃ.

2. Hcp sjÃnÂ \n¶pw asäm-¶n-te¡v Nm-Sp-hm³ Ce-Ivt{Sm-Wp-IÄ¡v kzmX-{´y-ap­v. Cu Nm«-¯n-\n-S-bnÂ sjÃp-I-fpsS DuÀP-hy-Xym-k-¯n\v Xpey-amb Afhv Du-ÀPw BKn-cWw sN¿-s¸-Sp-Itbm D-Õ-ÀPn-¡-s¸-Sp-Itbm sN¿p¶p. Cu DuÀ-P--¯n\v B\p-]m-Xn-I-am-bn-cn¡pw hnIn-c-W-¯nsâ Bhr¯n.

3. Ce-Ivt{Sm-Wp-IÄ k©-cn-¨p-sIm-­n-cn-¡p¶ sjÃp-I-fpsS k-´p--e\w ¢mkn-¡Â _e-X-{´-\n-b-a-§Ä¡v hnt[-b-am-bn-cn¡pw. F-¶mÂ Ce-Ivt{Sm¬ Nm«-§-Ä ¢mkn-¡Â \nb-a-§sf A\p-k-cn-¡p-¶nÃ.


Cu \nK-a-\-§-fpsS ASn-Øm-\-¯nÂ t_mdnsâ Bäw amXr-I-I-Ä-¡v ssl{U-P³ Bä-s¯bpw AXnsâ hnIn-c-W-cmPn (Radiation Spectrum)sbbpw am{X-amWv hn-i-Zo-I-cn-¡m³ Ign-ªXv. aäv Bä-§-fpsS hnIn-cW kz`m-h-§Ä t_mdnsâ amXr-I¡v hni-Zo-I-cn-¡m-\m-hp-¶-Xnepw k¦oÀ-W--am-bn-cp¶p.


Fhn-sS-bmWv \oÂkv t_mdn\v sXäp-]-än-bXv? ]gb ¢mkn-¡Â _e-X{´ kn-²m-´-§Ä¡p taÂ Izm­w kn²m-´-s¯ H«n¨p tN-À-¡m-\mWv t_mÀ {ian-¨Xv. Duln-¡m³ Ign-bp-¶-Xn-tesd kq-£vaamWv Bä-¯nsâ temI-sa¶ h-kvXpX \mw a\-Ên-em-¡Ww. A-Xn-\-I-s¯ AXoh k¦oÀW-§-fmb {]Xn-`m-k-§sf hni-Zo-I-cn-¡m³ ¢mkn-¡Â _e-X-{´-¯n\v Ign-bnÃ. Ah hni-Zo-I-cn-¡p-hm-³ ]pXn-sbmcp _e-X{´w Bh-iy-am-bn h¶p. t_mÀ amXr-I-I¡p Hcp ]Xn-äm-­n\p tijw cq]w {]m]n¨ Izm­w _e-X-{´ (Quantum Mechanics)-¯n\mWv Bä-¯n-\-Is¯ {]Xn-`m-k-§sf hni-Zo-I-cn-¡m³ Ign-ªXv. kphy-à-amb KWnX im-kv{X-¯nsâ ASn-¯-d-bpÅ Izm­w _e-X-{´-amWv C¶v Bäs¯ hni-Zo-I-cn-¡p-hm³ D]-tbm-Kn-¡-s¸-Sp-¶Xv.
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EW-ssh-ZypX NmÀPpÅ Hcp IWn-I-bmWv Ce-Ivt{Sm¬ F¶ k¦Â]-¯nÂ \n¶p-sIm-­mWv dYÀ-t^mÀ-Upw \oÂ-kvt_m-dp-sa-Ãmw X§-fpsS Bäw amXr-I-I-Ä¡v cq]w \ÂIn-bXv. A¶p Icp-X-s¸--«-Xn-t\-¡mÄ k¦oÀW-amWv Ce-Ivt{Sm-Wp--I-sf¶ Adn-hmWv Cu cwKs¯ ]p-Xnb ImÂsh-¸p-I-fpsS ASn-¯d. {]Im-i-¯n\v Xcw-K-¯n-sâbpw IWn-I-bp-tSbpw kz`m-h-ap-s­¶ Is­-¯-en-s\-¸än ]d-ªp-htÃm. sshZyp-X-Im-´nI Xcw-K-§Ä I-WnIm kz`mhw Im-Wn--¡p-¶p-sh¶ am-Ivkv¹m-¦n-sâbpw sF³Ì-bn-sâbpw A`n-{]m-b-§-fnÂ \n¶v AÂ]w-IqSn aqt¶m«v I-S¶v eqbnkv Un t{_mfn F-¶ {^©p-im-kv{X-Ú³ {Zhy-¯n\v Xcw-K-kz-`m-h-ap--­m-Im-sa¶v kaÀYn¨p. {]]-©-¯nsâ N-en-¨p-sIm-­n-cn-¡p¶ apgp-h³ `mK-¯n-\-apÅ Hcp ASn-Øm\ kz`m-h-amWv X-cw-K IWn-Im-ssZzX `mh (Wave Particle Dual Nature)sa¶mWv At±lw kn²m-´n-¨Xv. A-§s\ {Z--hy-X-cw-K-§Ä (Matter waves) F¶ ]pXn-sbmcp Bibw IqSn `u-Xn-I imkv{X-¯nÂ Dcp-¯n-cn-ªp-­mbn: "N-en--¡p¶ GsXmcp h-kvXp-hn-t\m-S-\p-_-Ôn-¨-pw kzbw-Ir-X-amb Hcp Xcw-K-ap-­m-bn-cn-¡pw. Cu {Zhy Xcw-K-¯nsâ Xcw-K-ssZÀLyw Nen-¡p¶ hkvXp-hnsâ kw-th-Z-¯n\v hn]-co-Xm-\p-]m-X-¯n-em-bn-cn-¡pw AYhm M am-kpÅ Hcp hkvXp V {]th-K-¯nÂ k©-cn-¡p-¶p-sh-¦nÂ A-Xn-sâ Xcw-K-ssZÀLyw =h/mv (h=- ¹m-¦n-sâ Øncm¦w) Bbn-cn¡pw. CXmWv Unt{_m-fn-bpsS XXzw.


km[m-c-W-bmbn \½psS I¬ap-¼n-ep-Å hkvXp-¡Ä¡pw Cu XcwK kz`m-h-ap-s­¶pw Ah-bpsS DbÀ¶ amkv Imc-W-amWv {]kvXpX XcwKkz`mhw A\p-`-hn-¨-dn-bm-¯-sX¶pw Unt{_m-fn-bp-sS kq-{X--hmIyw hyà-am-¡p¶p. kqcys\ ]cn-{I-Ww sN¿p¶ `qan-bpsS Unt{_mfn X-cw--K-ssZÀLyw 10þ61cm BsW-¶-Xn-\mÂ `qan-bp-sS Xcw-K-kz-`mhw ZÀi-\o-`-hn-¡p-¶nÃ. F¶mÂ Xosc sNdnb am-kp-Å Ce-Ivt{Sm-Wn-s\-t¸m-se-bpÅ IWn-I-I-fp-sS XcwK kz`mhw \ap-¡v \nco-£-W-§-fn-eqsS sXfn-bn-¡m³ Ign-tb-­-XmWv. 10þ27 {Kmw am{Xw Xq¡-apÅ Ce-Ivt{Sm-Wp-IÄ {]k-àamw hn[-¯n-epÅ Unt{_m-fn Xcw-K-ap-­m-¡Ww. AXp sXfn-ªmÂ am{Xta {Zhy X-cw--K-§Ä F¶ Bibw imkv{X-tem-I¯v ]qÀW-ambpw kzoI-cn-¡-s¸-Sp-I-bpÅq. 1927Â Ce-Ivt{Sm-Wnsâ XcwK kz`mhw ]co-£-W-§-fn-eqsS sX-fn--bn-¡-s¸«p. kn.sP. tUhn-kWpw F-Â-.-F-¨v PÀadpw tN-À-¶v Hcp Ce-Ivt{Sm¬ {]hmlw \n¡Â teml {InÌ-ensâ k-lm---b-t¯msS {]Xn-^-en-¸n-¡p-Ibpw {]Io-À-W\w \S-¯p-Ibpw sN-bvXp-sIm­v Ce-Ivt{Sm-Wnsâ Xcw-K-kz-`mhw kwi-bm-Xo-X-ambn sX-fn--bn¨p. Unt{_mKvfn ka-hm-Iy-a-\p-k-cn¨v Ce-Ivt{Sm-Wnsâ XcwK ssZ-À-Ly-am-th­ 1.67 0A Xs¶-bmWv Ce-Ivt{Sm-Wnsâ bYmÀY X-cw-K ssZÀLy-sa-¶v IqSn AhÀ sXfn-bn-¨-tXmsS {Zhy-X-cw-K-sa¶ Bibw imkv{X-tem-I¯v Ønc-{]-XnjvT t\Sn.


AtXm-Sp-IqSn Ce-Ivt{Sm¬, tIh-e-sam-cp IWn-I-bm-sW¶ k¦-ev]hpw XIÀ-¶p. {]Im-i-s¯-t¸mse ssZzX-kz-`mhw ImWn-¡p¶ hkv-Xp-hmWv [image: image20.png]Electron
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Ce-Ivt{Sm¬ F-¶p-h¶p. Ce-Ivt{Sm-¬ F´m-sW¶ tNmZy-¯n\v C¶pw XnI¨pw kwXr-]vX-am-b D¯cw ]d-bm³ im-kv{X-¯n\v Ign-ªn--«nÃ. "AXv IWn-I-bmWv; Xcw-K-hp-am-Wv, IWn-I-bÃ; Xcw-K-hp-aÃ' F¶mWv C-t¸mÄ ]d-bp¶ D¯cw. Ce-Ivt{Sm-Wn-sâ Xcw-K-kz-`mhw ImWm-\pÅ ]co-£Ww \S-¯n-bmÂ B kz-`m-hw ImWpw. IWn-Im-kz-`mhw Im-WnÃ. IWn-Im-kz-`mhw Im-Wm-\p-Å ]co-£-Ww \S-¯n-bmÂ B kz`mhw ImWpw; Xcw-K-kz-`mhw ImWnÃ.
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c­v hncp² kz`m-h-§-fpsS ]mc-kv]-cy-¯n-eqsS {]]-©-¯nsâ kq£va IW-§-sf-t¸mepw krjvSn¨ A]m-c-amb _p-²n-i-àn-bpsS ap¶nÂ Ce-Ivt{Sm-Wn-s\-¡p-dn¨v
 ]T\w \S-¯p-¶-hÀ kmjvSmwKw \an-¨p-t]m-Ip¶p. Hcn-¡epw CW-¡m³ I-gn-bm-¯-sX¶v a\p-jy-_p-²n hn[n-sb-gp-Xp-¶ hncp² kz`m-h-§sfþ Xcw-K-kz-`m-h--s¯bpw I-Wn-Im-kz-`m-h-s¯bpwþ C-W-¡n-sb-Sp¯v {]]© krjvSn \nÀh-ln-¨--h³ Xs¶-bmWv kÀh-i-à³. "A-hÀ¡-dn-bm¯ hkvXp-¡-fnepw s]« F-Ãm CW-I-sfbpw krjvSn-¨-h³ F{X ]cn-ip-²³' (JpÀ-B-³ 36:36)
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IWn-I-I-fmbn Icp-X-s¸-«n-cp¶ Ce-Ivt{Sm-Wp-IÄ IWn-Im- X-cwK ssZzX kz-`m-h-ap-Å-Xm-sW¶ I­-¯Â Bä-¯n-sâ temI-¯nse k¦oÀW-amb ]e {]-iv\-§Ä¡pÅ ]cn-lm-c-ambn amdn. ¢m-kn--¡Â _e-X-{´-¯n\v  Bä-¯n--\-I-¯p-Å  {]-------Xn--`m-ks¯ hn-i--Zo-I-cn-¡m-\m-hn-sÃ-¶v imkv{X-Ú-·mÀ ap¼p-X-s¶ a-\--Ên-em-¡n-bn-cp-¶p. ]pXnb Ne\ \nb-a-§-fp-­m-¡p-hm-\pÅ ]Wn-bm-bp-[-ambn am--dn {Zhy-X-cwK kn²m´w. {Zhy-¯n\pw X-cw-K-¯n\pw Hcp-t]mse _m-[--I-amb Hcp Ne-\-k-a-hmIyw hnI-kn-¸n-s¨-Sp-¡m-³ ]ecpw {i-an¨p. {]kvXpX {ia-¯nÂ hnP-bn-¨Xv CÀhn³ t{jm-Un-³-PÀ F¶ im--kv{X-Ú-\mWv. 1926emWv t{jm-Un³-PÀ ka-hm-Iy-sa¶ t]cnÂ {]kn-²-amb X-cwKþ IWn-Im-N-e\ ka-hmIyw hnI-kn-¸n-s¨-Sp-¯Xv. `u-XnI imkv{X-¯nÂ Hcp ]pXnb imJ-bpsS DZbw IqSn-bm-bn-cp¶p A-Xv. XcwK _e-X{´w (Wave mechanics) F-¶ ]pXnb im-kv{X imJsb hnI-kn-¸n-s¨-Sp-¯-h-cnÂ t{jmUn³Psd IqSmsX Un-dm-Iv lokn³s_ÀKv XpS-§nb [nj-Wm--im-en-Ifpw DÄs¸-Sp¶p.
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IWn-I-I-fpsS Xcw-K-kz-`m-h-s¯-¡p-dn-¨ NÀ¨-IÄ Ce-Ivt{Sm-Wn-sâ Øm\-s¯-¡p-dn¨v ]pXnb Nne ho£-W-§-fm-W-h-X-cn-¸n-¨Xv. t_mdnsâ \nÝn-X-amb Ce-Ivt{Sm¬ ]Y-§-sf¶ (sjÂ) k¦ev]w amän-sb-gp-tX-­n-h¶p. Bä-¯n-\-Is¯ C-e-Ivt{Sm-Wn\v kp\n-Ýn-X-amb Hcp ]mX \nÀh-Nn-¡m-\m-hn-sÃ¶pw Xcw-K-sa¶ \ne-¡v AXn\v k-©-cn-¡m-hp¶ ]cn-[n-sh¨p sIm-­v Hcp GI-tZi hnh-cWw am{X-ta \ÂIm-\m-hq-sb¶pw imkv{X-Ú-·mÀ-¡p hyà-ambn. AXnsâ ASn-Øm-\-¯n-Â ]gb "sjÂ' F¶ k¦Â]-¯n\p ]-I-cw "HmÀ-_n--ä-Â' F¶ ]pXnb k¦Â]-ap-­mbn. \yq¢n-b-kn\p Npäpw Ce-Ivt{Sm-Wp-Isf Is­-¯m³ Gä-hp-a-[nIw km-[y--X-bpÅ taJ-e-bmWv B[p-\nI ho£-W--{]-Imcw "HmÀ_n-äÂ' F¶p ]d-bp-¶Xv.


Xcw-K-_-e-X-{´-¯nsâ ASn-Øm-\-¯n-Â Bäs¯ hni-Zo-I-cn-¡p--hm³ t{jm-Un-³-PÀ {ian-¨p-sIm-­n-cn-¡p-t¼mÄ Xs¶ asämcp [nj-Wm-imen asämcp _e-X-{´-¯n-sâ ]Wn-¸p-c-bn-em-bn-cp¶p. am-{Sn-Ivkv _-e-X{´ (Matrix Mechanics)-¯nsâ ]nXm-hmb shÀWÀ sl-bvk³_ÀKm-bn-cp¶p {]-kvXpX {]Xn-`m-imen. Xcw-K-_e X{´-¯n-\p-th­n t{jmUn³PÀ Ne\ kt¦-X-s¯ Iq«p-]n-Sn-¨-t¸mÄ sl³-k-³_ÀKv _oP-K-Wn-X-¯nsâ klm-b-t¯m-sS-bm-Wv am{SnIvkv _e-X-{´-ap-­m-¡n-bXv. A-\n---Ýn-X-Xz-am-bn-cp¶p sl³k³_À-Kn-sâ kn²m-´-¯nsâ ASn-Øm\ ine. Bä-§-fpsS temIw A\n-Ýn-X-Xz-¯n-sâ-Xm-sW-¶mWv At±lw Øm]n-¨Xv. "Hcp I-Wn-I-bpsS Øm-\-hpw kwth-Khpw (Momentum) Hcp-an¨v IrXy-ambn IW-¡m-¡p-I km[y-aÃ.' (kwthKwþ amkv x {]thKw) CXmWv lbv-k-³-_ÀKnsâ A\n-Ýn-XXz kn²m-´-sa¶ t]cnÂ Adn-b-s¸-Sp-¶Xv. Hcp Ce-Ivt{Sm-Wnsâ Øm-\w I­p-]n-Sn-¡p-hm³ th­n-bpÅ {iaw \S-¯p-t¼m-Ä kzm`m-hn-I-ambpw AXnsâ {]thKw amdn-t¸mIpw. CXv D]-tbm-Kn-¡p-¶ D]-I-c-W-¯n-sâtbm ]co-£-W-co-Xn-bp-sStbm A]m-I-X-bÃ; Hgn-¨p-Iq-Sm³ ]-äm¯ Hcp kz`m-h-amWv. {]Ir-Xn-bpsS Hcp ASn-Øm\ kz`mhw. Ce-Ivt{Sm-Wns\ ]q-À-W-ambn a\-Ên-em-¡m³ a\p-jy\v km-[y--a-sÃ-¶ÀYw.
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C\n \mw Nn´n-¡pI, a\p-jysâ Al-¦m-c-¯n-s\´p hne? ]ZmÀY-s¯-¡p-dn¨ ]T\w Ahs\ sIm­p sNs¶-¯n¨n-cn-¡p-¶Xv Hcn-¡epw ]ZmÀYs¯ ]qÀW-am-bn a\-Ên-em-¡m³ a\p-jy\p km[n-¡-bn-sÃ-¶ kn²m-´-¯n-emWv. F¶n«pw Nne A-Â]-ÚÀ {]Jym-]n-¡p¶p. "Cu {]]-©-¯nsâ s]mcpÄ R§Ä Is­-¯n-¡--gnªp. C\n-sbmcp {kjvSm-hn\v {]k-àn-bnÃ"sb¶v. Fs´m-c-l-¦mcw! ssZ-hn-I ZrjvSm-´-§sf \ntj-[n-¡p-Ibpw A-l-¦-cn-¡p-Ibpw sN¿p-¶-hÀ¡v ]S-¨-X-¼p-cm³ \ÂIm-\n-cn-¡p¶ alm-in-£-sb-¡p-dn¨v hnip² JpÀ-B³ \ÂIp¶ ap¶-dn-bn¸v AhÀ {i²n-s¨-¦nÂ! "F¶mÂ \½psS ZrjvSm-´-§sf \ntj-[n-¨p-X-Åp-Ibpw Ah-bpsS t\sc Al-¦mcw \Sn-¡p-Ibpw sN¿p-¶-h-cmtcm Ah-cmWv \c-Im--h-Im-in-IÄ. AhÀ AXnÂ \nXy-hm-kn-I-fm-bn-cn¡pw. (JpÀ-B³ 7:36)


t{jmUn³P-dnsâ Xcw-K-_-e-X-{´hpw l-bvk³_ÀKnsâ am{Sn-Ivkv _e-X-{´hpw bYmÀY-¯nÂ Izm­w _e-X-{´-¯n-sâ c­p hI-t`-Z-§Ä am{X-am-sW¶pw Ah ^e-¯nÂ H¶p-X-s¶-bm-sW--¶pw sXfn-bn-¡-s¸«p. 1927Â {_-ÊnÂknÂ sh¨p \S¶ tkmÄth tIm-¬^-d³knÂ Izm­w _e-X-{´-sa¶ imkv{X-imJ HutZym-Kn-I-ambn AwKo-I-cn-¡-s¸«p.


Izm­w _e-X{´ {]Im-c-apÅ Bä-¯nsâ amXrI C§-s\-bmWv. tI{µ-¯nÂ t]mkn-äohv NmÀPpÅ \yq¢n-bkv, AXnÂ \n¶v \nÝn-X-amb AI-e-§-fnÂ ØnXn-sN-¿p¶ HmÀ_n-ä-ep-IÄ. Ce-Ivt{Sm-Wp-Isf I­p-ap-«m³ IqSp-XÂ km-[y-X-bpÅ taJ-e-I-fmWv HmÀ_n-ä-ep-IÄ F¶p ]d-ªp-htÃm. Cu HmÀ_n-ä-ep-I-fnÂ Ce-Ivt{Sm¬ \nd-ªp-\nÂ¡p-¶p-­mhpw. AXp-sIm­v B[p-\nI B-täm-anI amXrI {]Imcw Ce-Ivt{Sm-Wns\ E-W--ssh-Zyp-Xn-bpsS taL-(Negative Cloud of Electricity)ambn Nn{Xo-I-cn-¡m-dp­v. CXv HmÀ_n-ä-enÂ apgp-h³ ImWmw.


HmÀ_n-ä-ep-I-fnÂ Hmtcm Øm\¯pw Ce-Ivt{Sm-Wnsâ km¶n[yw F{X-bm-sW-¶v Izm­w sa¡m-\n-Ivknse IW-¡p-IÄ ImWn¡pw. HmÀ_n-ä-ense Hcp {]-tXy-I-Ø-e¯v Ce-Ivt{Sm-Wns\ I­p-ap-«m--\p-Å _m[y-X-bmWv B Øes¯ Ce-Ivt{Sm¬ taJ-¯nsâ km{µ-X. Ce-Ivt{Sm-Wnsâ ssZzX-kz-`mhw icn¡v DÄs¡m-Åm³ Ign-ªm-Â am{Xta B[p-\nI Btäm-anI amXrI a\-Ên-em-¡m³ km-[n¡q.


Ce-Ivt{Sm-Wp-I-sf-¡p-dn-¨pÅ ]T\w XpS-cp-I-bmWv. B[p-\nI Btäm-anI am-Xr-I-bnÂ C\nbpw hyXym-k-ap-­m-hp-I-bn--sÃ¶v Bcp I­p. ]ZmÀYw krjvSn¨ ]S-¨-X-¼p-cm-\-dnbmw; AXnsâ s]mcp-sf-s´¶v.

[6]

Btäm-anI lrZ-b-¯n-\-Is¯
cl-ky-§Ä


Bä-¯n-\-Is¯ \yq¢n-bkv Is­-¯n-b-tXm-Sp-IqSn Bä-s¯-¡p-dn¨ ]T\w c­p hgn-¡mbn amdn. \yq¢n-b-Ênsâ LS-\bpw AXp-ambn _Ô-s¸« Imcy-§-sfbpw Ipdn¨v ]Tn-¡p¶ imkv{X-imJ \yq-¢n-bÀ `uXnI(Nuclear Physics)-sa¶-dn-b-s¸«p. Ce-Ivt{Sm-Wp-I-sf-¡p-dn¨ ]T\w Ce-Ivt{Sm-WnI(Electronics)sa¶pw Adn-b-s¸«p. ]n-¶o--SpÅ Kth-j-W-§-sfÃmw  c­p-h-gn-¡mWv  \o-§n-bXv. Ce-Ivt{Sm-Wp-I-sf-¡p-dn¨ Kth-j-W-§Ä F¯n-\nÂ-¡p--¶Xv Fhn-sS-bm-sW-¶v Ignª A-[ym-b-¯nÂ \mw a\-Ên-em¡n. AXn-t\-¡m-Ä XnI-¨pw hnkva-b-I-c-amb hkvXp-X-I-fmWv \yq¢n-b-kn-s\-¡p-dn¨ ]T\w \ap-¡v \ÂIp-¶Xv.

t]mkn-t{Sm¬


\yq¢n-b-Ên-\-I¯v \yqt{Sm-Wp-Ifpw t{]mt«m-Wp-I-fp-am-Wp-Å-sX-¶ I­p-]n-Sp-¯-§Ä BZy-Imew apXÂ¡p- Xs¶ imkv{X-Ú-·m-cnÂ AÛp-X-ap-f-hm-¡n-bn-cp¶p. tdUntbm BIvSohv aqe-I-§Ä DÕÀÖn-¡p¶ _oäm IW-§Ä¡v E-W--NmÀPm-Wp-Å-sX¶pw A-h Ce-Ivt{Sm-Wp-IÄ Xs¶-bm-sW-¶p-apÅ I­p-]n-Sp-¯-§Ä \yq-¢n--b-knsâ LS-\-sb-¡p-dn¨ ]p\À hnNn-´-\-¯n\v Kth-j-I-[image: image25.png]


·msc t{]--cn-¸n¨p. tdUntbm BIvSohv aqe-I-§-fpsS \yq¢n-b-kn-\-I¯p \n¶v _oämIW-§Äþ Ce-Ivt{Sm-Wp-IÄþ DÕÀÖn-¡-s¸-Sp-¶p-sh-¶ hkvXpX AWp-tI-{µ-¯n-Â Ce-Ivt{Sm¬ \nÀ½mWw \S-¡p-¶p-sh-¶m-Wv kqNn-¸n-¡p-¶-sX¶v AhÀ¡v a\-Ên-embn. \yq¢n-bÊn-\-I¯v DÂ¸m-Zn-¸n-¡-s¸-Sp¶ Ce-Ivt{Sm-Wp-I-fm-Wv _oämI-W--§-fmbn {]k-c-Ww sN¿-s¸-Sp-¶-sX-¶m--Wv a\-Ên-em-¡m³ Ign-ªXv.


\yq¢n-b-kn-\-Is¯ DuÀP-¯nÂ \n-¶m--Wv Cu Ce-Ivt{Sm-Wp-IÄ DÂ]m-Zn-¸n-¡-s¸-Sp-¶Xv. C§s\ \nÀan-¡-s¸-Sp¶ C-e-Ivt{Sm-Wn\v E-W--ssh-ZypX NmÀPv DÅ-Xn-\mÂ AXn¶v t\sc hn]-coX NmÀ-Öp-Å Hcp IWnI IqSn DÂ]m-Zn-¸n-¡-s¸-tS-­-XmWv. AXn-\mÂ \yq¢n-b-knÂ Ce-Ivt{Sm¬ DÂ]m-Zn-¸n-¡-s¸-Sp-t¼mÄ Xs¶ H-cp [\ Ce-Ivt{Sm¬ IqSn \nÀan-¡-s¸-tS-­-Xm-sW¶v 1928Â UndmIv kn²m-´n-¨p. Cu IWn-I¡v At±lw t]mkn-t{Sm¬ F--¶p t]cp \ÂIn. imkv-{X-temIw B-Zyw Cu Bibw AwKo-I-cn-¨nÃ. F¶mÂ 1932Â kn.Un. B³tU-gvk¬ {]]© civan-Isf D]-tbm-Kn¨p \S-¯nb ]co--£-W-§-fpsS ^e-ambn t]mkn-t{Sm-Wnsâ AkvXn-Xzw kwi-bm-Xo-Xmbn sXfn-bn-¡-s¸«p. Ce-t{Îm-Wnsâ AtX amkpw A-tX kv]n¶pw Xpey Af-hnÂ [\-NmÀÖv DÅ-Xp-amb IWn-I-bmWv t]m-kn-t{Sm¬.


t]mkn-t{Sm¬ Ce-t{Îm-Wp-I-sf-t¸mse A{X kÀh-km-[m-c-W-aÃ. hfsc A]q-À-h--ambn am{X-amWv Chsb I­p-ap-«pI. Hcp t]mkn-t{Sm-¬ \nÀan-¡-s¸-«-bp-Ss\ A-Xv Hcp Ce-Ivt{Sm-Wp-ambn Iq«n-ap-«m-\n-S-bm-hp-Ibpw XÂ^-e-ambn {Zhym-hØ ssIsh-Snªv Kmam-(DuÀ-Öw) hnIn-c-W-ambn amdp-Ibpw sN¿p¶p. (th­{X Du-ÀÖ-apÅ Km-a-hn-In-c-W-¯n\v Hcp Ce-Ivt{Sm¬þ t]mkn-t{Sm¬ tPmUnsb D-Â]m-Zn-¸n-¡p-hm\pw km[n¡pw) AXn-\m-Â t]mkn-t{SmWv hfsc Ipdª Bbp-Êp am{X-am-Wp-ÅXv. {]]-©-¯n-se§pw Ce-Ivt{Sm-Wp-IÄ kpe-`-am-b-Xn-\mÂ t]m-kn--t{Sm-Wp-IÄ DÂ]m-Zn-¸n-¡-s¸-«-bp-S-s\-¯s¶ Ce-Ivt{Sm-Wp-I-fp-ambn Iq«n-ap«n A{]-Xy-£-am-Ip¶p.

\yq{Snt\m


tdUntbm BIvSo-äohv aqe-I-§Ä B-Â-^m, _oäm, Kmam XpS-§nb aq¶p-Xcw hnIn-c-W-§-fmWv DÕÀÖn-¡p-¶-sX¶v \mw a\-Ên-em-¡n-btÃm. BÂ^m, Kmam F¶o hnIn-c-W-§Ä DuÀÖ-kw-c-£W \nbaw IrXy-ambn A\p-k-cn-¡p-¶p-sh-¶pw F¶mÂ _oäm hnIn-c-W-§Ä Cu \nbaw A\p-k-cn-¡p-¶n-sÃ¶pw imkv{X-Ú-·mÀ a\-Ên-em¡n. _oäm-I-W-§-fpsS sam¯w DuÀPw Ønc-am-I-W-sa-¦nÂ _o-äm--I-W-t¯m-sSm¸w atätXm IWhpw ]pd-¯p-h-c-W-sa¶ \nK-a-\-¯nÂ imkv{X-Ú-·mÀ F¯n. 1930Â hqÄ^v Kmw-Kvt]m--fn-bmWv NmÀPn-Ãm¯ GtXm Hcp IWw _oämIW-§-tfm-sSm-¸w DÕÀÖn-¡-s¸-Sp-¶p-s­¶p {]kvXm-hn-¨Xv. Fân-tIm s^Àan Cu IW-¯n\v \yq{Snt\m F¶p t]cn«p. sshZypX NmÀPn-Ãm-¯Xpw (\yq{SÂ) sNdpXpw F¶mWv \yq{Snt\m F-¶ ]Z-¯n-\ÀYw.


{Zhy-am-\tam sshZypX NmÀtPm CÃm-¯ \yq{Sn-t\m-bpsS AkvXn-Xzw ]co-£-W-§-fn-eqsS Øm]n-¡-s¸-«Xv 1953Â am-{X-amWv. AXn-sâ km[yX {]h-Nn-¡-s¸«v c­p ]Xn-äm-­p-IÄ Ign-ª-Xn\p ti-jw!


\yq{Sn-t\m¡v GXp hkvXp-hn-eq-sSbpw Xp-f-¨p--I-b-dp-hm³ Ignbpw. `q-an--sb-t¸m-epw Xpf¨p IS-¡m-³ Ch¡p \njv{]-bm-kw Ignbpw. CXns\ XS-ªp \nÀ¯p-hm-³ \qdp-I-W-¡n-\pÅ {]Im-i-hÀ-j-§-fp-sS I\-¯n-epÅ Jc-]-ZmÀYw thW-a-s{X!


\yq¢n-b-kn-\-Is¯ {]hÀ¯-\-§-fm-Wv \yq{Snt\m DÂ]m-Zn-¸n-¡p-¶Xv. Hcp \yq-t{Sm¬ t{]mt«m-Wmtbm adnt¨m cq]m-´-c-s¸-Sp-t¼mÄ Ce-Ivt{Sm-Wn-t\m-sSm¸w D-Â-]m-Zn-¸n-¡-s¸-Sp¶ IW-amWv \yq{Sn-t\m. _oäm {]k-c-W-¯nÂ DÂ]m-Zn-¸n-¡-s¸-Sp¶ DuÀÖ-¯nsâ Hcp `mKw \yq{Sn-t\m-Ifpw _m¡n Ce-Ivt{Sm-Wp-I-fp-amWv kzoI-cn-¡p-¶-Xv. C§s\ DuÀÖw ]qÀ-W--ambpw kwc-£n-¡-s¸-Sp¶p.

aotkm-Wp-IÄ


\yq¢n-b-kn-\-I¯v t{]mt«m-Wp-Ifpw \yq--t{Sm-Wp-I-fp-am-Wp-Å-sX-¶v a\-Ên-em-¡nb A¶p-ap-XÂ¡p-Xs¶ XZvhn-j-b-I-ambn ]T\w \S-¯n-s¡m-­n-cp¶ im-kv{X--Ú-·msc Ae-«n-s¡m-­n-cp¶ Hcp {]-iv\w C{X sNdnb hym]vX-¯n-se-§-s\--bmWv Chsb ASp¡n sh-¨n--cn-¡p-¶-sX-¶p-Å-Xm-bn-cp¶p.  t{]mt«m-Wp-IÄ-s¡--Ãmw [\-NmÀPm-Wp-Å-sX-¶-Xn-\mÂ A-h hnIÀjn¨v sXdn-¨p-am-td-­-XmWv. A---§-s\ \yq¢n-bkv s]m«n-¯-I-tc-­-Xm-Wv. ]s£, hkvXpX AXÃ, \yq-¢n--bkv Ønc-ambn \nÂ¡p¶p. F´p-sIm-­m-WnXv F¶ tNmZyw ]-e imkv{X-Úcpw kzbw tNmZn-¨p-sIm-­n-cp¶p.


Bä-hp-ambn Xmc-Xayw sN¿p-t¼mÄ \yq-¢n-bkv F{X-am{Xw sNdp-Xm--sW¶v a\-Ên-em-Ip-t¼mÄ am{X-amWv Cu {]iv\-¯nsâ Kuchw \ap¡v t_m[y-am-hpI. B-ä-¯nsâ icm-icn hep¸w 10þ8 skâo-ao-ä-dmWv. AYhm Hcp skâo-ao-äÀ Ø-e-¯v ]¯p-tImSn Bä-§-fp-­mhpw. \yq-¢n-b-knsâ hep¸w CXnepw F{Xtbm sNdp-XmWv. 10þ12 sk-âo-ao-äÀ. Bä-¯nsâ hep-¸-¯nsâ ]Xn-\m-bn-c-¯nÂ Hcwiw am-{X-amWv \yq¢n-b-knsâ hep-¸-sa-¶À-Yw. B-ä-s¯ Hcp kÀ¡kv Iq-Sm--c-t¯m-Sp-]-an-¡p-I-bm-sW-¦nÂ IqSm-c-¯n\p \Sp-hn-ep-Å Hcp Cu-¨--bpsS hep¸w am{X-amWv \yq¢n-b-kn-\p-­m-hpI. IqSm-c-¯n-sâ _m¡n `mKw apgp-h³ iq\y-X-bmWv. Cu iq\y-X-bn-emWv Ce-Ivt{Sm-Wm-Ip¶ E-W-ssh-Zyp-Xn-bpsS taLw ØnXn sN¿p-¶-Xv. Bä-¯nÂ _-lp-`q-cn-`m-Khpw iq\y-X-bm-sW-¶ÀYw. a\pjy ico-c-¯nse Bä-§--fnse iq\y-Ø-e-saÃmw amän-bmÂ _m-¡n ico-c-{Zhyw Hcp ISp-Ip-a-Wn-tbmfw t]mep-ap-­m-hnÃ. `qan-bnse h-kvXp-¡-fn-epÅ Bä-§-fpsS iq\y-Ø-e-§-sfÃmw Hgn-hm-¡n-bmÂ AXv c­p aoäÀ hym-k-apÅ Hcp sIm¨p tKmf-ambn am-dpw. {]]-©-¯nsâ `qcn-`m-Khpw iq\y-X-bm-sW-¶ÀYw. ip²-iq-\y-X-bnÂ \n¶v AWvU-I-Sm-l-§-Ä XoÀ¯ kÀh-i-à-sâ I-gnhv A]mcw Xs¶!


\yq¢n-b-Ên-\-I-¯mWv Bä-¯nsâ ap-gp--h³ ]nWvUhpw tI{µo-I-cn-¡-s¸-«n-cn-¡p--¶-sX¶v \ap-¡-dnbmw. sNdn-sbmcp hym]vX-¯nÂ C-{X--b-[nIw ]nWvUw tI-{µo-I-cn-¡-s¸-«mÂ AXnsâ km{µX \-½p-sS {]Xo-£-tb-¡m-f-[n-I-am-bn-cn-¡pw. ssl--{U--P³ Bä-¯nsâ \yq¢nb h-kvXp-hn-sâ km{µX GI-tZiw 4x1014 {KmamWv (400000000000000 {Kmw) Hcp skâoao-äÀ \ofhpw A{X-Xs¶ hoXnbpw Db-c-hp-apÅ \yq¢nb hkvXp-hnsâ I« k¦-ev]n-¨mÂ AXn¶v \mÂ]Xv tImSn S¬ Xq¡-ap-­m-Ip-sa-¶ÀYw. \ap¡v Duln-¡m³ t]mepw ]äm-¯{X `mcw!


\yq¢n-b-knsâ sNdnb hym]vX-¯nÂ \yq¢n-tbm-Wp-IÄ F§-s\-bmWv ASp-¡n-sh-¡-s¸-«n-cn-¡p-¶-sX¶ {]iv\w im-kv{X-Ú-·m-cpsS \nc-´-c-amb Kth-j-W-§Ä¡p hnt[-b-ambn. (\yq¢n-b-knse I-W--§Ä¡v s]mXp-hmbn ]d-bp¶ t]-cmWv \yq¢n-tbm-Wp-IÄ. A-Xn¶p Imc-W-ap­v. t{]mt«mWpw \yqt{SmWpw c­v hy-XykvX IW-§-fm-sW¶v ]d-bp-¶-Xn-t\-¡mÄ Htc IWn-I-bpsS c­v Ah-Ø-I-fm--W-h-sb¶v ]d-bp-¶-XmWv icn-sb-¶m-Wv imkv{X-Ú-·m-cpsS ]£w. Ah X-½n-Â hyXym-k-§-tf-¡m-tfsd kmZr-iy-am-Wp-ÅXv. t{]mt«m-Wn\v [\ NmÀPp­v, \yq-t{Sm-Wn\v AXn-Ãm-sb¶ Imcy-¯n-Â am{X-amWv Ah X½n-epÅ hyXymkw. A-h X½n-epÅ B-I-À-j-W hnIÀjW _-e--§fpw ASn-Øm-\-]-c-ambn H¶p-Xs¶. AXp-sIm--­mWv Ahsb s]mXp-hmbn \yq-¢n-tbm-Wp-I-sf¶v hnfn-¡p-¶Xv). {]-kvXpX Kth-j-W-§Ä a\-Ên-em-¡n-¯-¶ {][m\ h-kvXp-X \yq¢n-tbm-Wp-IÄ X-½nÂ BIÀj-W-_-ehpw hnIÀjW _-e-hp-ap-s­-¶p-Å-Xm-bn-cp¶p. AsX! t{]m-t«m-Wp-Ifpw t{]mt«m-Wp-I-fpw X-½n-epw \yq¢n-b-kn-\-I¯v BIÀjW _ew \n-e--\nÂ¡p-¶p-­v. Htc NmÀPpÅ IWn-I-IÄ hnIÀjn-¡pI am{X-amWv sN¿p-¶-sX--¶ kmam-\y-[m-c-W¡v hncp-²-amWv \yq¢n-tbm-Wp-I-fpsS kz`m-hw. Ah X-½n-Â BIÀjn-¡p-[image: image26.png]e P
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Ibpw hnIÀjn-¡p-Ibpw sN-¿p¶p. c-­p \yq¢n-tbm-Wp-IÄ GI-tZiw 1.4x10--þ13 skâo-ao-ä-dnÂ IqSp-XÂ A-I-¶m-Wv \nÂ¡p-¶-sX-¦nÂ Ah X-½n-epÅ BIÀ-j-W iàn-tb-¡m-Ä hn-I-À-jW i-àn--bm-bn-cn¡pw ap-´n \nÂ¡pI. AXn-t\-¡mÄ ASp-¯mWv \yq-¢n-tbm-Wp-I-fp-Å-sX-¦n-Â Ah X½n-ep-Å BI-À-j-W iàn-bm-bn-cn¡pw IqSp-X-ep-­m-hpI. Cu BIÀjW i-àn-bmWv Bä-¯nsâ \yq¢n-b-Ênsâ Ønc-X¡v Imc-W-sa¶v im-kv{X-Ú-·mÀ a\-Ên-em¡n.


At¸mÄ ]pXnb {]iv\w Xe-s]m¡n. F--´p-sIm-­mWv \yq¢n-tbm--Wp-IÄ X-½n-Â Ah Htc NmÀPp-Å-Xm-sW-¦nÂ Xs¶ B-I-À-jn--¡-s¸-Sp-¶Xv. Izm­w _e-X-{´-¯nsâ shfn-¨-¯nÂ C¡mcyw hfsc hn-i-Z-ambn P¸m³Im-c-\mb lntZ-¡n-bp-¡m-thm ]Tn¨p. A-t±--l-amWv AXn-i-à-amb \yq¢n-b-_-e-¯nsâ ImcWw Is­-¯n-bXv. 1935Â aotkm-Wp-IÄ F¶p t]-cp-Å ]pXnb Hcp Xcw IW-§-Ä-IqSn \yq-¢n-b-Ên-ep-s­¶pw \yq¢n-tbm-Wp-IÄ ao-tkm-Wp-Isf ]c-kv]cw ssIam-dp-¶Xp h-gn--bmWv Ah X½n-epÅ BIÀjW _-e-ap-­m-Ip-¶-sX¶pw AXmWv \yq¢n-b-knsâ \ne-\nÂ]n\v Imc-W-am-Ip¶ Hcp {]-[m\ _e-sa¶pw bqt¡mthm kn²m-´n¨p. \yq¢n-tbm-Wp--IÄ aotkm-Wp-Isf ssIamäw sN¿p-¶-Xnsâ thKX sk-¡-ân-Â 1023 {]mh-iy-amWv. \yq¢n-tbm-Wp-I-sf ]nSn-¨p-\nÀ¯m³ ]i-sb-¶v hnti-jn-¸n-¡m-hp¶ aotkm-Wp-I-sf-¡p-dn¨v {]h-N\w \S-¯n-b-Xn-\v bqt¡mshm 1949Â `uXn-I-im-kv{X-¯n-\pÅ t\m_Â k½m-\-¯n\v AÀl-\mbn.


Xsâ {]h-N\w Ignªv Hcp hÀj-¯n-\p-ÅnÂ Xs¶, 1936Â ao-tkm--Wp-I-fpsS AkvXnXzw ]co-£-W-§Ä hgn Øm]n-¡p-¶Xp Im-Wm³ bqt¡m-thm¡v `mKy-ap-­mbn. `uam-´-co-£-¯n\p ]pd-¯p-\n--¶p hcp¶ tImkvanIv hnIn-c-W-¯nÂ ao-tkm-Wp-Isf BZy-ambn Is­-¯n-bXv A-ta-cn-¡³ imkv{X-Ú-\mb ImÄ B³tU-gvk-Wm-bn-cp¶p. At±lw Is­-¯nb aotkm-Wn\v Ce-Ivt{Sm-Wnsâ C-cp--¶qdv aS§v {Zhy-am-\-ap-­m-bn-cp¶p. A-Xn-sâ kz`m-h-§-sf-¡p-dn¨v hni-Z-ambn ]Tn-¨-t¸mÄ \yq¢n-b-kn-\-I¯v ssIamä _-ew krjvSn-¡p-¶-XnÂ Cu aotkm-Wn\v ]s¦m-¶p-an-sÃ¶v a\-Ên-embn. \yq¢n-b-Ên-sâ Ønc-X¡p \nZm-\-ambn aotkm-Wp-Isf 1947Â kn.F^v. ]u-Æ-Â F¶ {_n-«o-jv imkv{X-Ú-\mWv Is­-¯n-bXv. sshsa-tkm-¬ AYhm ]tbm¬ F-¶m-Wv CXn¶p t]cv. ]tbm-Wnsâ I­p-]n-Sp-¯-¯n\p tij-amWv bq¡m-thm-bpsS kn²m´w ]qÀW-ambpw i-cn--bm-sW¶v imkv{X-tem-I-¯n\v t_m[y-am-bXv.
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aotkm-Wp-IÄ ]-e--X-c-ap­v. Ah-bpsS BbpÊv hfsc Ipd-hp-amWv. EW-NmÀPpw [\-NmÀPp-apÅ ]tbm-Wp-I-fp­v. Ce-Ivt{Sm-Wn-sâ 273.2 aS-§mWv Ch-bpsS {Z-hy-am\w. Bbp-Êv 2.6x10-þ-8 sk¡-âv. ssh-ZypX NmÀPn-Ãm¯ ]tbm-Wp-I-fpsS {Zhy-am-\w Ce-Ivt{Sm-Wnsâ 264.2 aS§pw. BbpÊv 10þ16 sk¡âp-amWv. [\-NmÀPpw EW-NmÀPp-apÅ sIþ satkm-Wp-I-fp­v. Ch-bpsS BbpÊv 10 sk¡âmWv. NmÀ-Pn-Ãm¯ sI. satkm-Wp-I-fpsS (Itbm-Wp-IÄ) B-bp-Êv 10þ12 sk-¡-âm-Wv. sa-tkm-Wp-I-fnÂ Gähpw IqSnb Bbp-Êp-Å-h³ ayqsa-tkm-¬ AYhm ayqtbm-¬ BWv. CXnsâ Bbpkv 2.2x10-þ-6 sk-¡--âmWv. Hcp sk¡-ânsâ Hcp tImSn-bnÂ 22 `mKw. C{Xbpw ka-b-¯n-\p-ÅnÂ CXp hn-L-Sn¨v aäp IW-§-fmbn amdp-sa-¶ÀYw.


apI-fnÂ ]dª IW-§-sf-¡q-SmsX ssls¸-tdm-Wp-IÄ F¶-dn-b-s¸-Sp¶ Hcp-Xcw IW-§-sfbpw \y¢n-b-kn-\-I¯v Is­-¯n-bn-«p­v. Ch \yq¢n-tbm-Wp-I-sf-¡mÄ `mcw IqSn-b-h-bmWv.

FXnÀI-Wn-I-Ifpw FXnÀ ]ZmÀYhpw


Ce-Ivt{Sm-Wp-I-fpsS FXnÀ IW-§-fm-b t]mkn-t{Sm-Wp-I-sf-¡p-dn¨p ]d-ªp-h-tÃm. Ce-Ivt{Sm¬ \nÀan-¡-s¸-Sp-t¼mÄ hn-cp² Nm-À-PpÅ Hcp FXnÀ Ce-Ivt{Sm¬ IqSn \nÀan-¡-s¸-Sp-sa-¶m-WtÃm Un-dm-Iv kn²m-´n-¨Xv. Cu \nbaw Ce-Ivt{Sm-Wp-IÄ¡pw _m[-I-amWv. At¸mÄ F-Ãm IWn-I-IÄ¡pw FXnÀI-Wn-I-I-fp-­m-bn-cn¡pw. Un-dm-¡nsâ {]h-N\w ]q-À-¯o-I-cn-¡-s¸-«Xv t]mkn-t{Sm-Wnsâ I-­p-]n-Sp-¯-t¯mSp IqSn-bmWv. 1985Â F-XnÀ t{]mt«m¬ (Anti Proton) I­p-]n-Sn-¡-s¸«p. s\K-äohv NmÀPpÅ t{]mt«m-Wnsâ AkvXn-Xzhpw KpW-§fpw kwi-bm-Xo-X-ambn sXfn-bn-¡-s¸-«n-«p­v. FXnÀ t{]m-t«m¬ FXnÀ \yqt{Sm-Wm-bn-¯o-cm-\pÅ km[y-X-bp-ap­v. \yq-t{Sm-Wn\v hn]-coX Zn-i--bnÂ Xncn-bp¶ IWn-I-bmWv FXnÀ \yq-t{Sm¬.


FXnÀ t{]mt«mWpw FXnÀ \yq-t{Sm-Wpw FXnÀ Ce-Ivt{Sm-Wp-sa-Ãmw DÅ ØnXn¡v CsX-Ãmw IqSn-t¨À¶ Hcp FXnÀ Bäw (Anti Atom) D­m-hm-\pÅ km[yX \ntj-[n-¨p-IqSm. Cu Bä-¯n-sâ \yq-¢n-b-Ên\v EW--NmÀPpw Ce-Ivt{Sm-Wp-IÄ¡v [\-NmÀPp-am-Wp-­m-bn-cn--¡pI. Cu Bä-§Ä FXnÀ ]ZmÀY-¯n\p (Anti matter) cq]w \Â-In--bn-«p-­m-bn-cn-¡Ww. Bä-§fpw FXnÀ Bä-§fpw X½nÂ Iq«n-ap-«m-\n-S-bm-bmÂ AXy-[nIw DuÀPw DÂ]m-Zn-¸n-¨p-sIm­v Ah A{]-Xy--£-amIpw. AXn-\mÂ Bä-§Ä \nd-ªp-\nÂ¡p¶ \½psS {]]-©-ta-J-e-bnÂ FXnÀ]-ZmÀYw \ne-\nÂ¡p-I-bnÃ. F-XnÀ ]ZmÀY-¯n--tâ-Xmb  asämcp  {]-]-© (Anit Universe)ap­m-bn-cn-¡p-hm-\pÅ km[y-Xsb imkv{X-Ú-·mÀ \nc-kn-¡p-¶nÃ. A§-s\-sbmcp {]]-©-ap-s­-¦nÂ AXpw \½psS {]]-©hpw X½nÂ Iq«n-bn-Sn-¨mÂ Ah c­pw A{]-Xy-£-amIpw; AXy-[nIw DuÀPw DÂ]m-Zn-¸n-¨p-sIm­v.


Xsâ iàn-bp-]-tbm-Kn¨p {]]-©s¯ krjvSn¨ kÀh-temI c-£n-Xmhv FÃm-än\pw Ign-hp-Å-h³. {]]-©-s¯-¡p-dn¨v ]Tn-¡pw-tXmdpw Ahsâ krjvSn-ssh-`hw \ap¡v IqSp-XÂ IqSp-XÂ hyà-am-hp-I-bmWv sN¿p-¶Xv.

IzmÀ¡p-IÄ
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]ZmÀY-s¯-¡p-dn¨ ]T\w Ah Bä-§--fmÂ \nÀan-X-am-sW¶v hy-à-am¡n. Bä-§-sf-¡p-dn¨v Bg-¯n-Â ]Tn-¨-t¸mÄ Ce-Ivt{Sm-¬, t{]mt«m-¬, \yqt{Sm¬ XpS-§nb {]mY-anI IW--§-fm-emWv Ah \n-À-an-¡-s¸-«n-cn-¡p-¶-sX¶v a\-Ên-embn. Kth-jWw XpSÀ¶-t¸m-Ä aotkm¬, t]mkn-t{Sm¬, \yq{Snt\m, ssl¸-tdm¬ XpS-§nb IW-§fpw IqSn Bä-¯n-\-I-¯p-s­¶v t_m[y-ambn. CtXm-Sp-IqSn ]-ZmÀ-Y-¯nsâ s]m-cpÄ tXSn-bpÅ a\p-jy-sâ At\z-jWw Ah-km-\n-¨pthm? CÃ. Ah³ ho­pw t{]mt«m-Wp-Ifpw \yq----t{Sm-Wp-I-fpw aäpw F´p-sIm-­m-Wv \nÀan-¡-s¸-«n-«p-Å-sX¶v At\z-jn-¡p-I-bmWv {]kvXpX At\z-jWw C¶pw XpS-cp¶p.
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sPÂam³, tPmÀPv kznKv XpS-§nb imkv{X-Ú-·m-cmWv CÆn-j-b-I-ambn Iq-Sp--XÂ ]T\w \S-¯n-bn-«p-ÅXv. t{]m-t«m-¬, \yqt{Sm¬, aotkm-¬ XpS-§nb IW-§-Ä AXn-t\-¡mÄ {]mY-an-I-§-fmbn aq-¶p-Xcw IzmÀ¡p-IÄ sIm­m-Wv \nÀan-¡-s¸-«n-«p-Å-sX-¶mWv Ah-cpsS ]-£w. Cu IzmÀ¡p-Isf B]v(Up-s) Uu-¬ (Down-d), kvs{S-bn©v (Strange-s) F-¶n--§s\ hnfn¡mw. IzmÀ¡p-IÄ¡v ]q-À-W--am-bpw sshZypX NmÀPnÃ. Ah-bpsS B-inI sshZypX NmÀPv (Fractional Electric) F¶ {]tXy-IX, Ce-Ivt{Sm-Wn-sâ sshZypX NmÀPmWv Gähpw sNdnb sshZypX LS-I-sa¶ ap¼p-­m-bn-cp¶ ho£-Ws¯ \nÀho-cy-am-¡p¶p. U  Izm-À¡nsâ sshZypX NmÀPv 2/3Dw Dbp-sS-bpw Ssâbpw sshZyp-X NmÀPv 1/3 amsW-¶mWv sPÂam-sâbpw tPmÀPv kznKn-sâbpw IzmÀ¡v kn²m´w ]d-bp-¶Xv.


1974Â sskI-W-sa¶ Hcp ]pXnb I-Wn-I-bpsS Is­-¯-en-t\m-S-\p-_-Ôn¨v \mem-a-sXmcp Xcw IzmÀ¡ns\ IqSn k¦-Â]n-t¡-­-Xm-bn-h¶p. Cu IzmÀ¡n-s\-bmWv Nmw (charm-C) IzmÀ¡v F¶p hnfn-¡p-¶Xv.


{]mY-anI IW-§-sfÃmw IzmÀ¡p-IÄ sIm­mWv \nÀan-¡-s¸-«n-«p-Å-sX-¶mWv IzmÀ¡v kn²m´w ]d-bp-¶-sX¶ Imcyw ap¼v {]-kvXm-hn-¨p-htÃm. \mep-Xcw Izm-À-¡p--Ifpw hyXykvX A\p-]m-X-¯nÂ tN-À-¯p-sIm-­mWv {]mY-anI IW-§Ä \nÀan-¡-s¸-«n-cn-¡p-¶-sX-¶mWv {]kvXp-X kn²m´w ]d-bp-¶Xv. DZm-l-c-W-¯n\v c-­p u IzmÀ¡p-Ifpw Hcp d IzmÀ¡pw sIm­mWv t{]mt«m¬ \nÀan-¡-s¸-«n-cn-¡p-¶Xv. \yqt{Sm-Wm-Is« c­v d IzmÀ¡p-I-fpw Hcp u IzmÀ¡pw sIm­m-Wp-­m-¡n-bn-cn-¡p-¶Xv.
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IzmÀ¡p-I-sf-¡p-dn¨v H«-\-h[n kn²m-´-§-fp-s­-¦nepw Hcp Izm-À-¡n-s\bpw C-Xp-hsc Hä¡v In«n-bn-«nÃ. IzmÀ¡ns\ H-ä-¡v e`n-¡p-I-bn-sÃ-¶mWv Nne imkv{X-Ú-·m-cpsS ]£w. Hcp satkm-Wnse IzmÀ¡vþ {]Xn-IzmÀ¡v CW-Isf Hcn-¡epw thÀs]-Sp-¯m³ ]än-sÃ-¶mWv im-kv{X-Ú-·mÀ \ÂIp¶ hni-Zo-I-cWw. km[m-c-W-bnÂ \n-¶p hncp-²-ambn, c­p IzmÀIp-Ifpw X½n-epÅ BIÀj-W-i-àn Ah X½n-epÅ AIew hÀ[n-¡pw-tXmdpw IqSn-h-cn-I-bmWv sN¿p-¶Xv. Izm-À¡p-I-fpsS Cu hnNn{X kz`mhw Im-c-Ww c­p IzmÀ¡p-Isf thÀXn-cn-¡m³ {ian-¡p-t¼mÄ, Hcp \nÝnX AI-e-¯nÂ Ah X½n-epÅ BI-ÀjW _ew koam-Xo-X-am-bn-cn¡pw. IzmÀ¡p-I-sf Hcn-¡epw thÀ]n-cn-¡m³ km[y-a-Ãm¯ hn[--¯nÂ H¶n¨p \nÀ-¯p¶ {]Xn-`m-k-s¯-bm-Wv C³{^m-sdUv ASn--a¯w(Infra Red Slav-ery) F¶p ]d-bp-¶Xv.
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IzmÀ¡p-I-sf-¡p-dn¨ ]T\-im-J-bmb Izm-­w t{Imtam-ssU-\m-an-Ivkv (Quantum Chromo Dynamics) ]ptcm-K-an-¨p-sIm-­n-cn-¡p-I-bmWv. Hcn-¡epw thÀs]-Sp-¯m-\m-hm¯ IzmÀ¡vþ {]Xn-IzmÀ¡v CW-I-fpsS ]mc-kv]-cy-¯nÂ \n¶mWv ]ZmÀY-¯n-sâ auenI IWhpw \nÀan-¡-s¸-«n-«p-ÅXv F-¶n-S-t¯-¡mWv {]kvXpX ]T-\hpw \-s½ sIm­p t]mIp-¶Xv. ]S-¨-X-¼p-cm³ ]d-ª-Xs{X icn. "FÃm hkvXp-¡-sf-bpw CW-I-fmbn krjvSn-¨-h-\m-W-h³.' (JpÀ-B³ 43:12)


hnip² JpÀ-B³ ssZhn-I-am-sW¶ h-kv-XpX IqSn ChnsS A\m-hr-X-am-Ip¶p. ]-ZmÀY-¯nsâ ASn-Øm\ kz`m-h-§-sf-¡p-dn¨v H¶p-a-dn-bm-Xn-cp¶ Ime¯v Ah-X-cn-¸n-¡-s¸« kqà-§Ä B[p-\nI imkv{X \nK-a-\-§Ä¡p ap¼nepw ASn-]-X--dmsX \nÂ¡p-¶p-sh-¶-Xv AXnsâ ssZ-hn-IX kpXcmw hyà-am-¡p¶p.


asämcp Imcyw IqSn ChnsS hyà-am-hp-¶p. ]ZmÀY-¯nsâ auen-I-amb GI-I-Ww At\z-jn-¨pÅ a\p-jysâ bm{X-bn-Â Ah³ a\-Ên-em-¡n-bXv GI-I-W-sa-¶v Ah-Im-i-s¸-Sp¶ Hcp hkvXphpw Cu {]]-©-¯n-en-sÃ¶ hkvXp-X-bmWv. Cu {]]-©-¯n-epÅ hkvXp-¡-sfÃmw Hs¶m-¶n-t\mSv _Ô-s¸-«mWv ØnXn sN¿p-¶-Xv. Izm-À-¡p--IÄ¡p t]mepw Bân Izm-À-¡p-I-fn-sÃ-¦nÂ AkvXn-Xz-an-sÃ-¶m-Wv kn-²m-´-§Ä hyà-am-¡p-¶Xv. CXnÂ \n-¶v Hcp Imcyw kv]-jvS-am-hp¶p. Cu {]]-©-¯nse Hcp hkvXphpw "G-I’am-sW-¶v ]d-bpI km[y-aÃ. ]c-a-amb GI-Xz-a-h-Im-i-s¸-Sm³ {kjvSm-hn\p am{X-amWv I-gn-bp-I-sb¶ hkvXpX hyà-am-¡p-I-bm-Wv. ]ZmÀY-¯nsâ s]mcpÄ tXSn-bpÅ am\-h-cm-in-bpsS {]bmWw sNbvXXv. "]d-bpI; Imcyw AÃmlp GI-\m-Ip¶p F-¶--Xm-Ip¶p. AÃmlp GhÀ¡pw B{i-b-am-bn-«p-Å-h-\m-Ip¶p. Ah³ P·w \-Â-In--bn-«nÃ; P\n-¨n-«p-anÃ. Ah¶v Xpey-\mbn Bcpw CÃ-Xm\pw.' (JpÀ-B³ 112:1þ4)


]ZmÀY-¯nsâ s]mcpÄ tXSn-bpÅ am-\-h-cm-in-bpsS bm{X Ah-km-\n-¨n-«nÃ. A-hsâ apt¶m-«pÅ {]bmWw XpS-cp-I-bm-Wv. bm{X-bnÂ ImWp¶ Imcy-§-sfÃmw K-th-j-Isc AÛp-X-s¸-Sp-¯p¶p. F{X IrXyhpw IWn-i-hp-am-bmWv {kjvSmhv F-Ãmw kwhn-[m-\n-¨p-sh--¨n-cn-¡p-¶Xv. \mw ]d--ªp-t]m-hp¶p. "c£n-Xmth! \o C-sXm¶pw shdpsX krjvSn-¨p-sh-¨-XÃ.’

"Ah-\m-Ip¶p krjvSn Bcw-`n-¡p-¶-h-³. ]ns¶ Ah³ AXv B-hÀ¯n-¡p¶p. A-Xv Ahs\ kw_-Ôn-t¨-S-t¯mfw Iq-Sp--XÂ Ffp-¸-ap-Å-Xm-Ip¶p. "Ah³ {]-Xm-]nbpw bpàn-am-\p-as{X.' (JpÀ-B³ 30:27)

[7]

Bä-¯n-\-Is¯ `qXw


{Zhyhpw DuÀPhpw ASn-Øm-\-]-c-am-bn H¶p -X-s¶-bm-sW¶v 1905Â Xs¶ {]-Xn--`m-[-\-\mb `uXn-I-Ú³, BÂ_À«v sF³Ì-bn³ kn²m-´n-¨n-cp¶p. "{Z-hy-s¯ DuÀP-ambpw DuÀPs¯ {Zhy-am-bpw ]cn-hÀ¯n-¸n¡mw' F¶ sF³Ì-bnsâ kp{]-kn-²-amb kn-²m´w imkv{X-tem-I-¯v Gsd tImfn-f-¡-§-fp-­m-¡nb XXz-§--fn-sem-¶mWv. Jc, {ZmhI, hmX-Im-h-Ø-I-fnÂ ØnXn sN¿p¶ h-kvXp-¡fpw {]Imiw, Xm]w XpS-§nb DuÀP {]Xn-`m-k--§fpw ASn-Øm-\-]-c-ambn H¶p-X-s¶-bm-sW¶v AwKo-I-cn-¡m³ \ap-¡pÅ {]bmkw imkv{X-tem-I-¯p-Å-hÀ¡p-ap-­mbn. ]s£, sF³Ì-bn-sâ bpàn-`-{Z-amb kn²m-´-§Ä¡pw KWn-X-hm-Iy-§-Ä¡pw ap¼n-Â kmam-\y-bp-àn¡v ]cm-P-b--s¸-tS-­n-h¶p. {Zhys¯ DuÀP-am-bpw Xncn¨pw ]cn-hÀ¯n-¸n-¡m-sa¶v ]d-ªp-sh--¡pI am{X-aÃ, sF³Ì-bn³ sN-bvX-Xv. Ah X½n-epÅ _Ô-¯nsâ ka-hm-Iyw \n-À-[m-cWw sNbvsX-Sp-¡p-I-IqSn A-t±lw sNbvXp. þE=mc2 F¶ {]kn-²-am-b ka-hmIyw DuÀP-ambn amdp¶ {Zhy-¯nsâ ]cn-amW (m)s¯ {]Imi {]th-i--¯nsâ (C=3x108m) hÀKw sIm­v Kp-Wn--¨mÂ D­m-hp¶ DuÀP-¯nsâ A-f-hp e`n-¡p-sa-¶mWv Cu ka-hmIyw Im-Wn-¡p-¶Xv. Ipdª Hcp ]cn-amWw {Zhy-¯nÂ \n¶p Xs¶ hfsc IqSp-XÂ DuÀ-Pw e`n-¡p-sa¶v Cu ka-hmIyw hyà-am¡n.

1927Â BÌ¬ Xsâ amkv kvs]-Ivt{Sm-ao-äÀ I­p-]n-Sn-¡p-Ibpw AXp-]-tbm-Kn¨v hyXykvX aqeI sFtkm-tSm-¸p-I-fpsS Btäm-anI `mcw \nÀW-bn-¡p-I-bpw sNbvXp. At¸m-gmWv Bä-§Ä¡-I-¯v {Zhy-\-jvS-ap-­m-Ip-¶p-s­¶ hkvXp-X At±-l-¯nsâ {i²-bnÂs]-«Xv.


Hcp-Zm-l-c-W-¯n-eqsS C¡mcyw hyà-am¡mw. \ap¡v loenbw Bäs¯ FSp-¡mw. AXnÂ t{]mt«m¬, \yqt{Sm¬, Ce-Ivt{Sm¬ F¶nh c­p-ho-X-am-WtÃm D-ÅXv. Hcp ssl{U-P³ Bä-¯nÂ Hcp t{]mt«mWpw Hcp Ce-Ivt{Sm-Wp-am-Wp-Å-sX-¶v \ap-¡-dnbmw. At¸mÄ Hcp lo-enbw Bäw= c­p ssl{U-P³ Bä-§-Ä+ c­p \yqt{Sm¬ Fs¶-gpXmw. B-Ì¬ amkv kvs]Ivt{Sm-ao-ä-dp-]-tbm-Kn¨v Ch-tbm-tcm-¶n-sâbpw amkv I­p-]n-Sn-¨n-«p­v. Hcp ssl{U-P³ Bä-¯nsâ amkv 1.007825amuDw Hcp \yqt{Sm-Wnsâ amkv 1.008665amuDw BWv. At¸mÄ Hcp loenbw Bä-¯nsâ amkv =2x(1.007825+1.008665)=-4.032980 amuBbn-cn¡Ww. F¶mÂ loen-b-¯nsâ b-YmÀY amkv, BÌ¬ amkv kvs]Iv{S-¯n-Â \n¶p e`n-¨-X-\p-k-cn¨v 4.002604amu B-Wv. CXnsâ AÀY-sa-´mWv? Bä-ap-­m-Ip-t¼mÄ t{]mt«m-Wn-sâbpw \yqt{Sm-Wn-sâbpw `mcw Ipd-bp-¶p-sh-¶m-WtÃm  C-Xv  a\-Ên-em-¡n-¯-cp-¶Xv. Bä-ap-­m-Ip-t¼mÄ AÂ]w {Zhy-\jvSw kw`-hn-¡p-¶p-s­-¶ÀYw. loen-b-¯nsâ Imcy-¯n-Â Cu {Zhy-\jvSw (4.032980þ4.002604 ) amu=0.030376 amuhmsW-¶mWv apI-fnse D-Zm-l-cWw hyà-am-¡p-¶Xv.
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ssl{U-Psâ Hcp \yq-t{Sm--WpÅ sF-tkm-tSm-¸m-b Uyq«o-cnbw Bä-§sf IqSn-t¨-À¯v loenbw Bä-am¡n amäp-I-bm-sW-¦nÂ 0.030376 amu {Zhy-\-jvS-ap-­m-Ip-sa¶pw {]kvXpX {Zhyw DuÀP-ambn amdp-sa--¶p-amWv Cu IW-¡p-Iq-«-ep-IÄ Im-Wn-¡p-¶-sX¶v imkv{X-Ú-·mÀ¡v a\-Ên-embn. CXp-t]m-se-Xs¶ Btäm-anI kwJy G-ä-hpw IqSp-X-epÅ bptd-\nbw t]m-se-bpÅ aqeI Bä-§sf hn`-Pn¨v sNdnb Bä-§-fm¡n amän-bmepw DuÀPw D-ÂkÀPn-¡-s¸-Sp-sa¶v IW-¡p-IÄ hy-à-am¡n. ]s£, Btäm-anI \yq¢n-bkv XIÀ¡p-Itbm Dcp-¡n-t¨À¡p-Itbm sN-¿p--I-sb-¶Xv Akm-[y-am-sW-¶m-bn-cp¶p A-¡m-e¯v hniz-kn-¡-s¸-«n-cp-¶Xv.


tdUntbm BIvSn-hn-änsb kw_-Ôn¨ hn-i-Z-amb ]T\w Cu hn-izm-kw X-I-À-¯p. {]Ir-Xym-Xs¶ AØn-c-amb Bä-§-Ä {Zhy-\-jvS--¯n-eqsS DuÀPw DÂ-k-À-Pn--¨p-sIm­v ØncX t\Sn-sb-Sp-¡p¶ {]-{In-b-bmWv tdUntbm BIvSn-hn-än-sb¶ A-dnhv Cu cwKs¯ h¼n¨ amä-§-Ä¡pÅ \nan-¯-ambn.


BÂ^m IW-§tfm t{]mt«m-Wp-I-tfm D]-tbm-Kn¨v Hcp aqeI \yq¢n-b-kn-s\ amän asämcp aqe-I-am-¡m-sa¶v im-kv{X-Ú-·mÀ a\-Ên-em¡n. C¯-c-samcp ]co-£Ww \S-¯p-¶-Xn-\n-S-bn-emWv {^-U-dnIv Pqen-b«pw sFdn³ Iyqdnbpw IqSn Ir-{Xna tdUntbm BIvSn-hnän I­p-]n-Sn-¨Xv. Poh-imkv{X Kth-j-W-¯nepw tcm-K--ip-{iq-jm-cw-K¯pw h¼n-¨ hn¹-h-§-Ä¡v hgn-a-cp-¶n« Ir{Xna tdUntbm B-IvSn-hn-än-bpsS I­p-]n-Sp-¯-¯n\v Cu Z-¼--Xn-IÄ 1935se t\m_Â k½m-\-¯n\v A-Àl-cmbn.


NmUvhn-¡nsâ \yqt{Sm¬ I­p-]n-Sp-¯w Cu cwK¯v ]pXnb Nn-e hn¹-h-§-Ä krjvSn¨p. NmÀPn-Ãm¯ IW-amb \yq-t{Sm-Wn\v B-täm--anI \yq¢n-b-kn-te¡v Xp-f-¨p Ib-dm³ Ffp-¸-am-bn-cn-¡-W-sa¶v tdm-anse DuÀP-X{´ {]Xn-`-bm-bn-cp¶ F-ân-t¡m-s^Àan¡v tXm¶n. At±lw {]Ir-Xn-bnse Ah-km-\s¯ aqe-I-amb bptd-\n-b-¯n-em-Wv ]co-£-W-§Ä \S-¯n-b-Xv. bptd-\n-b-¯nsâ Btäm-anI \¼-dm-b 92t\¡mÄ IqSnb Atäm-anI \¼-dpÅ aqe-I-§Ä krjvSn-¡m³ Ign-bp-sa¶v A-t±lw hniz-kn¨p. ]s£, bptd-\n-b-¯n-Â \yqt{Sm-¬ {]hÀ¯n-¨-t¸m-gp-­mb ^-ew {]Xo-£n¨ amXn-cn-bp-Å-Xm-bn-cp-¶n-Ã. bp-td-\n-b-¯nÂ \yqt{Sm-¬ {]hÀ¯n-¡p-t¼mÄ F´mWp kw`-hn-¡p-¶-sX-¶-Xn-s\--¸än hni-Z-ambn PÀa-³ ck-X-{´-Ú-·m-cm-b Hmt«m-lm\pw F^vþ kvt{Sm-kvam-\pw ]Tn¨p. At¸m-gmWv 92 B-täm--anI \-¼--dpÅ bptd-\n-b-¯nÂ \yqt{Sm¬ {]-hÀ¯n-¡p-t¼mÄ 56 Btäm-anI \¼-dpÅ t_dn-b-amWv e`n-¡p-¶-sX¶v a\-Ên-em-bXv. F´p-sIm-­mWv CXv kw`-hn-¡p-¶-sX¶v imkv{X-Ú-·mÀ Xe-]p-I-ªm-tem--Nn¨p. ]e D¯-c-§fpw h¶p-sh-¦n-epw Ah-sbm¶pw Xr-]vXn-I-c-am-bn-cp-¶nÃ. sU³-amÀ--¡nse tIm¸³ tlK-\nÂ CÆn-j-b-I-ambn Kth-j-W-¯n-teÀs¸-«p-sIm-­n-cp¶ enkn sabväv\À F¶ im-kv{X-Ú-bpsS D¯-c-amWv Ah-km\w AwKo-I-cn-¡-s¸-«Xv. "bp-td--\n-b-¯nÂ \yqt{Sm-¬ h¶n-Sn-¡p-t¼mÄ Bäw AØn-c-am-hp-Ibpw A§s\ AXv c­mbn apdn-bp-I-bpw sN¿p¶p"sh¶-Xm-bn-cp-¶p Ah-cpsS D¯cw. temI-¯nsâ cmjv{Sob Ncn-{X-¯nÂ Xs¶ h¼n¨ tImfn-f¡w kr-jvSn¨ Cu A`n-{]m-b--¯nsâ DSa Hcp h-\n-X-bm--bn-cp-¶p-sh-t¶mÀ-¡pI.


F´mWv enkn sabväv\-bpsS I­p-]n-Sp--¯-¯n-\n{X {]m[m\yw? B-täm-anI \yq-¢n--b-knÂ \S-¯p¶ \yqt{Sm¬ \n]mXw aqew GI-tZ-iw Xpey-ambn \yq¢n-bkv apdn-bp-sa¶ XXz-amWv ]n¶oSv Bäw t_mw_nsâ \nÀam-W-¯n-te¡v hgn-sh-¨Xv. 92 Btäm-anI \¼dpÅ bptd-\nbw ]n-fÀ¶v 56 Btäm-anI \¼dpÅ t_cn-bhpw 36 Btäm-anI ¼dpÅ {In]vtäm-Wp-ambn amdp-t¼mÄ Iptd-tbsd {Zhy\-jvS-ap-­m-hp-sa¶v ap¼v kqNn-¸n-¨-XnÂ \n¶v hyà-am-WtÃm. C{X {Zhy-\jvSw DuÀP-ambn amdWw. At¸mÄ A¯-c-samcp {]-hÀ¯-\-¯n-Â hf-sc-tbsd DuÀP-ap-­m-hpw.

[image: image33.png]



Ign-ªn-«nÃ! AXp-hsc I­p-]n-Sn-¡-s¸« \yq¢nb {]hÀ¯-\-§-fn--seÃmw X-s¶ Hcp {]hÀ¯\w Ign-ªmÂ Iptd DuÀP-ap-­m-hp-Ibpw  AtXm-Sp-IqSn  {]h---À---¯-\w \ne-¨p-t]m-hp-I-bp-am-bn-cp¶p ]-Xn-hv. bptd-\n-b-¯nsâ Imcyw CXnÂ \n¶p XnI¨pw hyXy-kvX-amWv. bptd-\n-bw Bäw ]nfÀ-¶v t_cn-bhpw {In]vtäm-Wp-ambn amdp-t¼m-Ä Iptd-tbsd \yqt{Sm-Wp--IÄ an¨w hcp-¶p­v. bptd-\n-b-¯nÂ BsI 146 \yqt{Sm-Wp-I-fp­v. \yq¢n-b-kns\ ]nfÀ¡m³ th-­n \mw sXmSp-¯p-hn« \yqt{Sm¬ AS¡w BsI 147 \yq-t{Sm--Wp-I-Ä. t_cn-b-¯nÂ 82Dw {In]v-täm-WnÂ 47Dw \yqt{Sm-Wp-I-fm-Wp-ÅXv. B-sI 82+47=129 \yqt{Sm-Wp-IÄ. At¸mÄ 147þ129=18 \yqt{Sm-Wp-IÄ an-¨w hcp-¶p­v. AYhm bptd-\nbw hnL-Sn-¸n-¡p¶ {]{In-b-bnÂ 18 \yqt{Sm-Wp-IÄ kzX-{´-am-hp-¶p-­v. Ch-bnÂ Iptd-sb®w \jvS-s¸-Sm³ km[y-X-bp­v. F¦nepw Ipd-s¨-®-sa--¦nepw an¨w hcpw. A-h ho­pw bptd-\n-bw Bä-§sf ]nfÀ¡pw; \yqt{Sm-Wp-I-sf kzX-{´--am¡pw. {]kvXpX \yqt{Sm-Wp-IÄ ]ns¶bpw bptd-\nbw Bä-§sf ]n-f-À¡pw. Cu {]{Inb Ah-km-\-an-ÃmsX XpScpw. Hcp \nan-j-¯n-\p-ÅnÂ tImSm-\p-tImSn Bä-§Ä hnL-Sn¡pw. a\p-jy-a-\-Ên\v k¦Â]n-¡m-\m-hm-¯{X DuÀPw ]p-d-t¯--¡p-hcpw. AXp am\-h-cm-in AXp-hsc I­n-«n-Ãm¯ D{K-amb kvt^mS-\-¯n-\v hgn-sh¡pw. kÀh kwlm-cn-bmb kvt^mS\w! Cu kvt^mS-\-¯n\v \nan-¯-am--Ip-¶ t\cs¯ ]dª {]hÀ¯-\-§-sf-bmWv irwJem {]hÀ-¯-\w (Chain Reaction) F¶p ]d-bp-¶Xv.


enkn sabväv\-bpsS Cu A`n-{]m-b-s¯--¡p-dn¨v imkv{X-Ú-·mÀ hni-Z-ambn ]Tn¨p. bptd-\nbw hnL-S-\-¯nÂ hf-sc-tbsd DuÀPw ]pd-¯p-h-cp-¶p-s­¶pw  A-t\-Iw  \yqt{Sm-Wp-IÄ DÂkÀPn-¡-s¸-Sp--¶p-s­¶pw AhÀ Is­¯n. A-§s\ enkn-bpsS A`n-{]mbw i-cn-X-s¶-bm-sW¶v imkv{X-temIw hn[n-sb-gpXn.


bptd-\n-b-¯n\v aq¶v sFtkm-tSm-¸p-I-Ä D­v (u-234, u-235, u-238) F-¶nh. CXnÂ GXp sFtkm-tSm-¸n-emWv \yq¢n-bÀ hn-L-S\w (Nuclear Fission) \S-¡p-¶-sX-¶-dn-ªmte Cu I­p-]n-Sp¯w ]qÀ-¯n--bm-bn-sb¶v ]d-bm³ km[n¡q. F.H. \oÀ F-¶ imkv{X-Ú³ bptd-\n-b-¯nsâ sF-tkm-tSm-¸p-IÄ thÀXn-cn-s¨-Sp¯v ]cn-tim-[n¨v u 235 BWv hnL-Sn-¡p-¶-sX¶v Is­¯n. Btäm-anI DuÀPw h³-tXm--XnÂ \nÀan-¡m-sa¶ tamlw AtXm-Sp-IqSn imkv{X-Ú-·mÀ Dt]-£n¨p. Imc-Ww, km[m-cW bptd-\n-b-¯nÂ hfsc Ipd¨p am-{Xw ImW-s¸-Sp¶ u-235 thÀXn-cn-s¨-Sp¯v hnL-S\w \S-¯pI Xn-I-¨pw Akm-[y-am-sW-¶m-bn-cp¶p A¶v Icp-X-s¸-«n-cp-¶Xv.


c­mw temI alm-bp²w sImSp-¼n-cn-sIm-­n-cp¶ ka-b-¯mWv Cu Kth-j-W--§-sfÃmw \S-¶p-sIm-­n-cp-¶-sX¶ Imcyw HmÀ¡pI. Bä-s¯-¡p-dn¨ A¶p-h--sc-bpÅ Kth-j-W-§-fn-sem¶pw bm-sXm-cp-hn[ cl-ky-§-fp-ap-­m-bn-cp-¶nÃ. Cu Kth-j-W-§-fnÂ ap³]-´n--bnÂ \n-¶n--cp¶ Hcp cmPy-am-bn-cp¶p PÀa\n. Bä-¯nsâ irwJ-em-{]-hÀ¯\w XmXzn-I-am-bn km[y-am-sW-¶p-h-¶-tXmsS imkv{X-tem-I¯v `bw ]SÀ¶p. GIm-[n-]-Xy-¯n-\p Iogn-em-bn-cp¶ PÀa\n AXp \S-¸m-¡n-bmÂ temIw I¯n-¨m-¼-em-Ip-sa¶v A-h-À `b-s¸«p. A-Xn¶p ap¼p Xs¶ kJy-I-£n-IÄ Bäw-t_mw_v \nÀan-¡-W-sa-¶pw A§s\ temIs¯ `oXn-bnÂ \n¶pw c-£n-¡-W-sa¶pw im-kv{X--Ú-·mÀ Icp-Xn. bp²-¯nsâ {]tXyI ]cn-X-Øn-Xn-bnÂ tem-I-sa-§p-apÅ AXn-hn-Z-Kv[-cmb imkv{X-Ú-·mÀ Ata-cn-¡-bnÂ H-¯p-IqSn. ]Xn-\m-bn-c-¡-W-¡n\v kmt¦-XnI hnZ-Kv[-cpsS klmbw A-hÀ¡p-­mbn. A-ta-cn-¡³ a®nÂ bp²w \S-¡m-¯Xv B-äw-t_mw-_n-s\-¡p-dn¨v Kth-j-W-§Ä \S-¯m³ klm-b-I-ambn. A-ta--cn-¡³ Kh¬-saâv {]kvXpX Kth-j-W-§-Ä-¡m-bn ]Ww hmcn-t¡m-cn Nne-hm¡n. c­p _ney³ tUmf-dmWv Bäw-t_mw_v Kth-j--W-§Ä¡mbn AhÀ sNe-h-gn-¨Xv! A-h-km\w AXp kw`-hn¨p. B-äw-t_mw_v \nÀan-¡-s¸«p.


1942 apXÂ Hm¸¬ loa-dpsS t\Xr-Xz-¯nÂ kwL-Sn-¡-s¸« Hcp {Kq-¸mWv B-äw t_mw_n-s\-¡p-dn¨ ]T-\-§Ä¡p t\-XrXzw \ÂIn-b-Xv. At¸m-tg¡pw s\]vSyq-Wnbw, ¹qt«m-Wnbw F¶o a\p-jy-\n-À-an-X aqe-I-§Ä Is­-¯n-¡-gn-ªn-cp¶p. Bäw-t_mw-_nÂ D]-tbm-Kn-t¡-­ CÔ-\-s¯-¡p-dn-¨m-bn-cp¶p NÀ¨-IÄ {][m-\-ambpw \S-¶n-cp--¶Xv. hfsc sNdnb Af-hnÂ am{X-amWv CÔ\w FSp-¡p-¶-sX-¦n-Â irwJ-em-{]-hÀ¯\w \S-¡nÃ. Hcp \n-ÝnX amkv CÔ-\-ap-s­--¦nÂ am{X-amWv irwJem {]hÀ¯\w \S-¡pI. Cu am-kn-\mWv {In«n-¡Â amkv F¶v ]d-bp-¶-Xv. C{Xbpw amkv H¶n-¨p-sh-¨mÂ X\n-sb kvt^m-S\w \S¡pw. tImkvanIv c-kvan-I-fnÂ \n¶pw hcp¶ \yqt{Sm-Wp-IÄ A-´-co-£-¯nÂ D­m-hpw. {In«n-¡Â am-kn--ep-Å \yq¢n-bÀ CÔ-\-ap-s­-¦nÂ Cu \yqt{Sm-Wp-IÄ hnL-S\w XpS-§n-s¡m-Åpw. {In«n-¡Â amkn-t\-¡mÄ IqSp-X-epÅ CÔ\w H¶n-e-[nIw Ij-W-§-fmbn sh¨v Dt±-in-¡p¶ ka-b¯v Ah-sb H¶n¨v sIm­p-h-cp-¶-Xn-\pÅ Hcp D-]--I-c-W-amWv Bäw t_m_v. CÔ\w H-¶n-¨p tNÀ¶m-ep-S³ kvt^mS\w \S¡pw.


1945 Pqembv 16\v Ata-cn-¡-bnse \yq saIvkntIm tÌänse Hcp acp-{]-tZ-i-¯p-sh-¨mWv BZys¯ Bäw t_mw_v ]co-£Ww \S-¶Xv. {]kvXpX t_mw_v {]mtbm-KnI ]co-£Ww \S-¯n-bXv P¸m-\n-se lntcm-j-a-bnepw \mK-km-¡n-bn-ep-am-bn-cp¶p.


1945 BKkvXv 6\p cmhnse 8.15\v P¸m-\n-se lntcm-jna \K-c-¯nÂ Ata-cn¡ Bäw t_m_v hÀjn¨p. BKkvXv 9\v \mK-km-¡n-bnepw Bäw t_mw_v hÀjn-¡-s¸«p. c­p t_mw_p-Ifpw IqSn aq¶p e-£-t¯mfw a\p-jysc sIms¶m-Sp¡n. e£-¡-W-¡n\v a\p-jyÀ AWp {]k-c-taäv \nXy tcmKn-I-fmbn. Bä-¯n-\-Is¯ Du-ÀPw hnX¨ hn\! Bä-¯nsâ IY-bnse Gähpw Ccp­ A²ymbw.


ssl{U-Psâ sFtkm-tSm-¸mb Uyq«o-cn-b-¯nsâ Bä-§Ä X½nÂ H¶n-¨p-tNÀ¶v loenbw D­m-Ip-t¼mÄ {Zhy-\jvSw XZzmcm DuÀtPmÂ]m-Z-\hpw \S-¡p-sa¶p \mw ap¼v a\-Ên-em-¡n-btÃm. C§-s\-bmWv kqcy-\nepw ]e \£-{X-§--fnepw DuÀtPmÂ]m-Z\w \S-¡p-¶Xv. Bäw t_m_ns\ At]-£n¨v F{Xtbm Cc«n DuÀP-amWv \£-{X-§-fnÂ \yq¢n-bmÀ kwtbm-P\w (Nuclear fusion) hgn D­m-hp-¶Xv. CtX {]hÀ¯-\-¯n-eqsS t_mw_p \nÀan-¡p-hm³ bp²m-\-´cw \-S-¶ Kth-j-W-§-fn-eqsS km[n¨p. {]-kvXpX t_mw_mWv ssl{U-P³ t_mw-_v F¶-dn-b-s¸-Sp-¶Xv. kqcy-\n-se-Xn\p Xp-ey-ambn Dujvam-hnepw aÀZ-¯nepw am{X-amWv ssl{U-P³ Bä-§Ä H¶n¨p tNÀ¶v loen-b-ambn amdp-¶Xv. XÂ¡m-en-I-ambn Cu AhØ krjvSn-¡p-hm-\mbn ssl{U-P³ t_mw_nÂ BZyw Hcp B-äw t_mw_v kvt^mS-\w \S-¯p-I-bmWv sN¿p-¶Xv.


Bäw t_mw_nepw ssl{U-P³ t_mw-_nepw e`n-¡p¶ DuÀP-¯nsâ knwl-`m-Khpw hnkvt^m-S\ DuÀP-ambn t]mhp-I-bm-WtÃm sN¿p-¶Xv. CXv bp²-s¡m-Xn-b-·msc \ncm-i-cm-¡p¶p. AhÀ¡m-h-iyw a\p-jyÀ Ns¯m-Sp-§p-Ibpw sI«n-S-§fpw aäp hkvXp-¡fpw \ne-\nÂ¡p-I-bp-amWv. AXn-¶mbn cq]-IÂ]\ sN¿-s¸-«-Xs{X \yqt{Sm¬ t_mw_v. CXnÂ hnkvt^m-S-\-¯n\v hfsc XpOw DuÀPw am{X-amWv sNe-hm-¡pI. AXn-\mÂ sI«n-S-§Ä¡pw aäpw \mi-\-jvS-§-fp-­m-hnÃ. F-¶mÂ a\p-jy-c-S-¡-apÅ Poh-Pm-e-§-sf \yqt{Sm¬ hnIn-c-W-ap-]-tbm-Kn¨v sIm-s¶m--Sp-¡p-Ibpw sN¿mw.


\yq¢n-bÀ  DuÀPw  \io-I-c-W-¯n\p am-{X-am-Wp-]-tbm-Kn-¡-s¸-tS-­-sX¶v a\-Ên-em-¡-cpXv. AXv a\pjy kaq-l-¯n\v D]-Im-c-{]-Z-ambpw D]-tbm-Kn-¡p-hm³ Ign-bpw. Bäw hnL-S\w \nb-{´n-X-amb tXm-XnÂ \S¯n A§s\ e`n-¡p¶ DuÀPw {]tbm-P-\-{]-Z-ambn D]-tbm-Kn-¡p-¶-Xn-¶m-bpÅ D]-I-c-W-amWv Btäm-anIv dnbm-IvSÀ. temI-sa§pw sshZyp-tXmÂ]m-Z-\-¯n\pw aäp-ambn H«-t\Iw Btäm-anI dnbm-IvS-dp-IÄ C¶p {]hÀ¯n-¡p-¶p­v. cnbm-IvS-dnÂ \n¶p ]pd-¯p-h-cp¶ td-Un-tbm BIvSohv Ah-in-jvS-§Ä ]cn-kc aen-\o-I-c-W-§Ä¡pw A§s\ temI-\m-i-¯n\pw \nan-¯-am-Ip-sa¶v A`n-{]m-b-s¸-Sp-¶-h-cp­v. CXn-¶pÅ ]cn-lm-c-§Ä ]e `mK¯p \n¶pw \nÀtZ-in-¡-s¸-Sp-¶p-ap­v. GXm-bn-cp-¶mepw temIs¯ Du-À-P {]Xn-k-Ôn¡v ]cn-lmcw ImWm³ B-täm-anI dnbm-IvS-dp-IÄ¡v km[n-¡p-sa-¶p-d-¸mWv.


AtX-t]m-se-Xs¶ Btäm-anI kwtbm-P-\-¯n-eq-sS-bpÅ DuÀPhpw am\-h-cm-in-¡v D]-Im-c-{]-Z-amb coXn-bnÂ D]-tbm-Kn-¡p-hm³ th­n-bpÅ {ia-§Ä \S-¡p-¶p­v. ssl{U-P³ t_mw_nsâ {]-h-À-¯-\w \nb-{´n-¡m³ Ign-ªmÂ AXv am\-h-cm-in-bpsS DuÀP {]Xn-k-Ôn-¡pÅ imizX ]cn-lmcw \ÂIp-sa-¶m-Wv imkv{X-Ú-·mÀ hniz-kn-¡p-¶Xv. ^yqj³ dnbm-Ivj³ \S¶p e`n-¡p¶ A-h--km\ DÂ]-¶-amb loenbw Xosc \ncp-]-{Z-h-Im-cn-bmb hmX-I-am-b-Xn-\mÂ ^yqj³ dnbm-IvS-dp-IÄ \nÀan-¡m³ Ign-ªm-Â Xosc ]cn-kc aen-\o-I-c-W-an-Ãm¯ cq]-¯nÂ DuÀPw DÂ]m-Zn-¸n-¡m-³ Ign-bp-sa-¶mWv {]Xo-£n-¡-s¸-Sp-¶Xv.


Bä-¯n-\-Is¯ iàn F´n\p hn\n-tbm-Kn-¡-W-sa¶v Xocp-am-\n-t¡-­Xv \½-fmWv; am\-h-cm-insb \in-¸n¨v Ah-cpsS i-h-¡q-\¡p apI-fnÂ knwlm-k\w Øm-]n-¡p-hm³ {ian-¡p-¶-h-cpsS Bbp-[-amtbm, AXÃ a\pjy kaq-l-¯nsâ Du-À-P-{]-Xn-k-Ôn-¡pÅ imizX ]cn-lm-c-amtbm? "\mw a\p-jyÀ; ktlm-Z-c-§Ä þ X½n-e-Sn-¡p-hm-\Ã, ASp-¡p-hm-\mWv Du-À-Pw D]-tbm-Kn-t¡-­Xv' F¶p \mw {]Jym-]n-¡pI; {]Xn-Ú-sb-Sp-¡pI.


"a\p-jy-cpsS Ic-§Ä {]hÀ¯n-¨-Xnsâ ^e-ambn Ic-bnepw IS-enepw Ipg¸w shfn-s]-«n-cn-¡p¶p. AhÀ {]hÀ¯n-¨-XnÂ Nne-Xnsâ ^ew AhÀ¡v Bkz-Zn-¸n-¡p-hm³ th­n-bs{X AXv. AhÀ Hcp-thf aS-§n-tb¡mw.'' (JpÀ-B³ 30:41)

**********
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