
eriDO ejYaiti¯bÄan� jgd�S
Þ bsu ?ibman naQibÄaoenr IitHaoesr pata O°Taoel Emn ikqu nam UeF Aaoes Jaoedr kQa eveb men HyJid t�ara AnY ekanO smey, AnY ekaQaO j«m inetn ba kaj kretn taHel ekmnHt? eJmn �a
�n gR�k edeSr AYair³Ta¯kas
, iJin �Qm p�iQb� eQek 
�ad Aar s�e¯Jr d�r©Wbar kret eperiqeln, EbK esI teQYr iviÑet ekapai¯nkaoesr Aoenk AaoegI s�¯Jek ekÞker p�iQb�r eGarar kQa beliqeln. eJmn inekala eTs
la, J�ar ibdYut EbK 
uèk sè«z�yAaib²karguela Ek smy sbaIek tak
 laigey ideyiql. ikÚu t�ar se¢g txnkar idenr�vabSal� ibÄan� Qomas Aalva EiDsenr mtaÚr Heyiql bel t�ar kQa Aaj xub EkTaAaoela
na Hy na. sazarN elakjn eTslar e
ey EiDsenr namI ebiS jaoen.eJmn jgd�S
Þ bsu. s®�it t�ar gebPNar ikquTa pun¯m�lYayn Heyeq iFkI, ikÚuExnO t�ar Aoenk gebPNar kQa iney JtTuku Aaoela
na HOya drkar, ttTa Hy inbel men Hy. �b�r beÝYapazYay 1998 saoel IEEE-r ja¯naoel jgd�S bsur ebtargRaHk JeÛr Opr EkiT �b«z ilexiqeln [1℄. tar pr Exn sbar men jgd�S bsuEkTa Aalada jayga ker ineyeqn. ma¯kinr JÛTa eJ Aasel jgd�S bsur U×abn ETainey AaÚ¯jaitk mHel Exn Aar ekanO sKSy enI. EI s®Man t�ar Aoenk AaoegIpaOya Ui
t iql, ikÚu EITukuO eJ IitHaoesr �ay Atl kuFuir eQek kui�ey paOya egeqesITaI be�a kQa.ikÚu jgd�S bsu eJ Suzu ebtaoer xbraxbr paFaoena ineyI vabiqeln na, itin eJebtar tre¢gr gRaHkJÛ in¯maoeNr �Juiµet Aoenk Eigey igeyiqeln, tar kQa etmn eSanaJay na, karN esI bYapaoer ma¯kin-na-bsu Emn rsaoela ibte¯kr UpkrN enI. 1997saoel Ekjn AYaoemirkan ejYaiti¯bÄan� DYaoerl
 Emarsn IEEE-ErI EkTa gebPNapiÕkay jgd�S bsur imilimTar ba maIe¸aOeyv tr¢g iney gebPNar kQa ibSd vaoebAaoela
na kereqn [2℄. itin esI �be«z jgd�S bsur gebPNar eJ flaflguela b¯tmaoeneriDO ejYaiti¯bÄaoenr eXeÕ bYbH�t He£q esI sèe«z ibSd vaoeb ilexeqn. EI �be«zrs�Õ zer Exaoen jgd�S bsur keykiT pr�Xa-inr�Xar kQa ilxiq.EkTu ega�a eQek Suru kra Jak. 1887 saoel HaInirx Ha¯T
s
 �Qm ibdYut-
uèk�ytre¢gr Aiï©W �maN ker edxaoeln. taiÒk idk eQek AbSY Er EkuS bqr AaoegIejms
 mYa»Oeyl EI zreNr tr¢g iney Aaoela
na keriqeln. itin edixeyiqeln eJibdYut EbK 
uèekr mezY EkTa gv�r eJagaoeJag reyeq. eJmn EkTa ibdYut pirbaH� tarEkTa 
uèekr mt elaHar Tukera Aak¯PN kret paoer. Aabar EkTa 
uèkek eGaraoel tar
airidek �bdYuitk bl edxa edy. Aamaoedr saIekelr 
akay Emn 
uèk Guirey AamraAaoela Æalaoenar bYb³Qa ker Qaik. Aasl bYaparTa He£q �bdYuitk ba 
uèk�y belrpirb¯tn. EkTaoek bdlaoel se¢g se¢g tar Jmj vaI Ees Haijr Hy.mYa»Oeyl EI teQYr Opr iviÑ ker EkTa piri³Qitr kQa k°pna kreln. JidekaQaO �bdYuitk bl pa°Tay, txn tar 
airidek 
uèk�y bl �tr� Heb. 
uèk�y belrEI HFa� Aaib¯vabO Ek zreNr pirb¯tn. EbK EI pirbi¯tt 
uèk�y belr jnY tar
ar paoeS �bdYuitk bl edxa edeb. Emn ker EkTa `tr¢g' baIerr idek �sairt HetQakeb. 1887 saoel Ha¯Tesr pr�Xa �maN krl eJ Emn tr¢g sitY �tr� kra Jay.Ha¯T
s
 edixeyiqeln k�vaoeb EI zreNr tr¢g �tr� kret Hy EbK k�vaoeb tar ³pÝnEkTa gRaHk JeÛr saHaoeJY zra eJet paoer. 1



Ha¯Ts
 eJ maoepr tr¢g iney pr�Xa keriqeln, tar �d¯GY iql �ay saoe� qy imTar.t�ar pr�Xar fl eGaPNar keyk bqerr mezYI jgd�S bsu Er e
ey ikquTa km �de¯GYrtr¢g iney pr�Xa Suru kern. itin evebiqeln eqaT maoepr tr¢g iney pr�Xar jnYdrkar Heb eqaT saIej. r JÛpait, eJsb ejaga� kra EbK AnY ekaQaO iney JaOya sHjHeb. praz�n varet txnkar piri³Qit bueCI Hyt itin EI isªzaÚ ineyiqeln	 ikÚuEr fel t�ar AjaoeÚ ibdYut-
uèk�y tre¢gr gebPNay EkTa ntun idgÚ xuel igeyiql.itin iFk kreln Ha¯T
esr mt imTar ny	 esi«T imTar �de¯GYr tr¢g iney gebPNakrebn. ETa Hl Aamra Jaoek Aajkal maIe¸aOeyv tr¢g bil. jgd�S bsuI �QmEI zreNr tr¢g �tr� kra eQek Suru ker Er jnY �eyajn�y gRaHk JÛ iney pr�Xakeriqeln. itin Jxn prb¯t�kaoel pda¯QibdYa eqe� gaqpala iney gebPNa Suru kern,tar pr ebS keyk dSk p�iQb�et ekaQaO maIe¸aOeyevr gebPNay ekanO Ußit Hyin. sbaI txn Ek jayga eQek AnY jaygay b� �de¯GYr tr¢g paFaoena iney emetUeFiqeln. iØt�y ibSWJueªzr pr ibÄan�ra Aabar maIe¸aOeyv tre¢gr gebPNay iferEesiqeln	 ikÚu ttiden jgd�S bsur nam IitHaoesr patay Hairey igeyiql. iFkAilixt na HelO, AbYµ rey igeyiql t�ar Abdaoenr kQa.JaI eHak, 1897 saoel, A¯Qa� Ha¯T
esr pr�Xar Ek dSekr mezYI, jgd�S bsu lÎenreyl Ini³T iTUSen t�ar maIe¸aOeyv tr¢g iney pr�Xa-inr�Xar Opr EkTa bµ�taideyiqeln. itin Suzu Emn tr¢g �tr� EbK gRoHoN krar JÛ ineyI gebPNa kern in	itin ma¯kin Aar EiDsenr mt Suzu �Juiµibd iqeln na: itin iqeln Ekjn JQa¯Qpda¯Qibd (EI ineyI per Ek smy eTsla EbK EiDsenr mezY ibbad Hy). t�ar lXYiql mYa»Oeyelr tÒ sitY ik na esTa pr�Xa ker edxa.mYa»Oeyl Jxn t�ar teÒr saHaoeJY ibdYut-
uèk�y tre¢gr gitebg A¢k keP barkeriqeln, txn edxa egl esTa Aaoelar gitebegr xub kaqakaiq. t�ar Ae¢kr EI flsbaIek Abak ker ideyiql, karN Aaoelar se¢g eJ ibdYut ba 
uèekr ekanO s®p¯kQaket paoer esTa txn jana iql na. AbSY txn Aaoelar gitebegr man xub EkTaval ker jana iql na. ikÚu mYa»Oeyl Anuman keriqeln eJ ETa kaktal�y ny.taHel ik Aaoela Ek zreNr ibdYut-
uèk�y tr¢g?EI �eS�r UÑr ex�ajar EkTa Upay Hl ibdYut-
uèk�y tre¢gr se¢g sazarN AaoelarktTuku iml ba Aiml reyeq esTa pr�Xa ker edxa. Aamra jain eJ Aaoelar �itfln-�itsrN Hy. ibdYut-
uèk�y tr¢gO ik EI sb inym emen 
el? jgd�S bsu EIpr�XaguelaI ker edxaoeln maIe¸aOeyv tr¢g iney. Aar EI pr�Xa kret igey itink�vaoeb maIe¸aOeyv tre¢gr idk pirb¯tn ba tar t�bRta kmaoena-ba�aoena Jay tar jnY�eyajn�y sb JÛ �tr� keriqeln 	 eJ ibPyek Aajkal maIe¸aOeyv Ap
iT» blaHy. sazarN Aaoelar erxaoek eJmn k�aoe
r ele«sr saHaoeJY Eidk Oidek iney JaOya Jay,etmin maIe¸aOeyv tre¢gr idk pirb¯tn kret Hel ETa �Qem janet Heb EI tr¢gekan pdaoe¯Qr mezY ktTuku �itsirt He£q	 A¯Qa� tar �itsra¢k kt. jgd�S bsunanan pda¯Q iney pr�Xa keriqeln, EbK taoedr eXeÕ maIe¸aOeyv tre¢gr �itsra¢kemepiqeln. EI gebPNar Opr iviÑ ker itin g«zk (salfar) idey maIe¸aOeyevrjnY i�j. m �tr� keriqeln. EI `Ad�SY Aaoelar' jgt iney itin �ay Ek dSk kajker igeyeqn.�Qem itin maIe¸aOeyv tr¢g �tr�r jnY EkTa Ußt maoenr JÛ banaoenar e
ëakeriqeln. Ha¯T
s
 ibdYut-
uèk�y tr¢g �tr� kretn dueTa taoerr mezY ibdYuetr fulikba ³pae¯kr saHaoeJY. ikÚu taoet �tr� Ht nanan �de¯GYr tr¢g. EI sbguela tr¢g ineyEkse¢g pr�Xa kra Jay na	 tar jnY ekanO EkTa ibeSP �de¯GYr tr¢gek ebeqenOya drkar. Ailvar lj
 Er jnY EkTa Upay bar keriqeln. itin duI taoerr2



maCxaoen EkTa zatb bl eJag kereln. ikÚu keykbar ibdYuetr ³fuile¢gr za´a xaOyarpr EI belr Oprkar pailS në Hey eJt, EbK tar Ebe�a-exbe�a AKS eQek AnYanY�de¯GYr	 EbK eJsebr ekanO drkar enI Emn	 tr¢g eberaoet Suru krt.

1 noK qooib Æ jgd�S bsur banaoena ibdYut-
uèk�y tr¢g �tr�r JÛ: duI zatb A¯zegalekrmezY EkTa pLaiTnam Øara ema�a egalk.jgd�S bsu sHejI Er EkTa �itkar x�uej bar kreln. itin edxeln eJ zatbbelr OprTaoek pLaiTnam idey eZek idelI esTa iFk mt kaj ker. tar pr itin AarOedxeln eJ blTaoek dueTa ibdYutbaH� A¯zegalekr mezY raxel Er fl Hy AarO val	A¯Qa� A�eyajn�y �de¯GYr tre¢gr ib�èna eQek erHaI paOya Jay. EI egalk dueTarsaIej. r Opr in¯vr kreb ekan �de¯GYr tr¢g Er eQek ebirey Aaseb	 ETa EkTaif°Taoerr mt kaj ker. eJmn, ekanO edalnaoek tar �Wavaibk qeÝr se¢g tal imileyza´a idel edalnaTa AarO ebiS dulet Suru ker, ikÚu AnY qeÝ za´a idel tar edalnz�er z�er b«z Hey Aaoes, iFk etmin. Suzu Ek ibeSP �de¯GYr tr¢g EI egalkdueTar mezYGuer ifer UeÑijt Heb, Aar AnY �de¯GYr tr¢gguela imIey Jaoeb.EI bar siFk �de¯GYr tr¢g �tr� He£q ik na esTa Ja
aI krar jnY jgd�S bsu�tr� kreln EI tre¢gr b¯Nal� pr�Xa krar JÛ	 eJvaoeb Aaoelar b¯Nal� eQek ebaCaJay tar mezY ekan ekan �de¯GYr tr¢g reyeq. Aaoelar rK in¯vr ker tre¢gr �de¯GYrOpr. taI Aaoelar ekanO ri±Mr mezY k� k� rK reyeq esTa janet parel ebaCa JayEr tr¢gsmiër �de¯GYr kQa. jgd�S bsu maIe¸aOeyv tre¢gr b¯Nal�r ibeSLPeNr jnYEkTa ntun JÛ �tr� kreln. EI `egRiTK' JeÛr U×abenr jnY lÎn ibSWibdYaly eQekt�aoek 1896 saoel D TerT iDgR� edOya Hy	 Suzu taI ny, pr�Xkra mu¡z Hey t�aoek EIiDgR�r jnY lÎen igey pr�Xa ker edixey Aasar inym eQek erHaI edn.Er pr El EIsb tre¢gr gRaHk JÛ �tr�r pala. eJeHtu EI tre¢gr se¢g �bdYuitkbelr s®p¯k reyeq, taI Er ³pÝen sa�a edbar jnY �bdYuitk belr �vaoeb sa�a edebEmn ekanO pda¯QkNa 
aI	 A¯Qa�, Ielk�Rn. Aar Emn ekanO pda¯Q 
aI Jar mezY3



�
ur Ielk�Rn �Waz�n vaoeb eGaraoefra kreq. sazarNt, zatb pdaoe¯Qr mezYI Emn �biSëYedxa Jay. ikÚu ibdYut-
uèk�y tr¢g idey Ielk�Rnedr Emn n�a
�a kraoenar mezY EkTamara©�k Asuibez reyeq.

2 noK qooib Æ ibdYut-
uèk�y tr¢g gRHeNr jnY tre¢gr Ae¯zk AKS bYbHar kra 
aI.eJ ekanO tre¢gr fl Hl ekanO ikqur �as-b�iªz. jelr tre¢gr m�l kQa HlekaQaO jelr U£
tar OFa-nama; ibdYut-
uèk�y tr¢g Hl �bdYuitk (EbK 
uèk�y) belrkma-ba�a. EI tr¢g eJ idek Eigey Jaoe£q, tar peQ ekanO Ek jaygay d�ai�ey mapeledxa Jaoeb esxaoen �bdYuitk bl Ekidek ¸mS ba�eq tarpr kmeq. tarpr AnYidekba�eq	 A¯Qa� �Na©�k Hey Jaoe£q; tarpr Aabar kem igey Aabar �Qm idek ba�etSuru kreq. EI ba�akmar mezY smeyr bYbzan xub km	 maIe¸aOeyv tre¢gr eXeÕEk esekeÎr �ay qy Hajar ekaiT vaoegr Ek vag. (A¯Qa�, Er iãekaoeyi«s ba k®pa¢kHl qy Hajar ekaiT Ha¯T
s
.) EI tr¢g zrar EkTaI Upay	 ekanO zatb pdaoe¯QrIelk�Rnguelaoek EI tr¢g idey Eidk Oidk nai�ey ibdYut �baH �tr� kra. ikÚu Et�ut Eidk Oidk ed�e�aoed�i� krel Ielk�Rnguela eta ideSHara Hey UFeb	 ekanO Ekidek i³Qr ibdYut �baH �tr� kret pareb na. gRaHk JeÛ tre¢gr ekanO �vabI p�ebna.
3 noK qooib Æ jgd�S
Þ bsur �tr� s�
YgR-sKeJag gRaHk JÛ.Emn EkTa bYb³Qa 
aI Jar saHaoeJY Ielk�Rnguelaoek Suzu Ek idek 
let edOya Heb.A¯Qa�, tre¢gr Suzu Ae¯zk AKS bYbHar kra Heb	 Jxn �bdYuitk bl Ekidek ba�eq4



ba kmeq. Jxn es AnYidek ba�eb txn eJn Ielk�Rnra Ue°Taidek quTet Suru na ker.duI idek sman vaoeb 
let edOya Jaoeb na	 ekanO Ek idek tar 
lar peQ baza s�iëkra 
aI.Er jnY jgd�S bsu e
ëa kreln EkTa smtl elaHar paoetr Opr elaHar s�e
rmtn AKS laigey ibdYut �baoeHr mezY ekanO Asm Aa
rN paOya Jay ik na. duIidekrzatuI elaHa, ikÚu duI idekr elaHar Tukerar Aadl ivß bel taoedr �biSëY ikquTaivß Heb. eJmn, s�e
r mtn AKeSr 
airidek Ielk�Rnguela EkTu iv� ker Qakeb.tar fel smtl AKS eQek s�e
r AKeS Ielk�Renr JaOya këkr Heb, ikÚu AnYidekJaOya sHj Heb. EkTa UdaHrN idI	 zra Jak ekanO miÝer d¯Sna¯Q�edr xub iv�.miÝerr evter ibgReHr samen elakjn iv� ker d�ai�ey Aaoeqn. tar fel miÝer baIerd¯Sna¯Q�edr ibSal lèa laIn pe� igeyeq; taoedr z�er z�er Eegaoet He£q. AnYidekp�eja sarar pr elakjn 
TpT ifer Aaseqn. miÝerr evter JaOyar EbK miÝreQek ebirey Aasar `�baoeHr' mezY EkTu tfa� reyeq	 Ekidek JaOya sHj, AnYidekAepXak�t kiFn. jgd�S
Þ bsur JeÛO EmnTa He£q. Exaoen s�e
r mt AKSTa HlmiÝerr g¯vg�H: d¯Sna¯Q� A¯Qa� Ielk�Rnedr ive�r jnY Exaoen eZakaTa kiFn, ikÚu p�ejaidey ebirey Aasa AoepXak�t sHj.EI zreNr s�
YgR-sKeJag ba `pyYa«T kn
TYa T' bYb³Qay jgd�S bsu xub val flepeln. itin edixeyiqeln eJ EI eXeÕ ibdYut �baH �bdYuitk belr smanupaitk ny	itin pir²kar buCet eperiqeln Er saHaoeJYI ibdYut-
uèk�y tr¢g zra Jaoeb. ExnAamra Er jnY nanan zreNr `DaoeyaD' bYbHar ker Qaik. ibdYut �baoeHr EI zreNrAsm Aa
rN `DaoeyaD'-Er sazarN z¯m bel jain.

4 noK qooib Æ Uperaµ gRaHk JeÛr �bdYuitk bl O ibdYut �baoeHr mezY s®p¯k. qibetedxa Jaoe£q eJ EI duIeyr s®p¯k smanupaitk ny	 maCxaoenr ka°pink srl erxaTasmanupaitk s®p¯k ebaCaoe£q. Aazuink esimk«Da Tr jKSenr �biSëYO EI rkm.� smy Ailvar lejr banaoena `ekaiHyarar' bel EkTa gRaHk JÛ iql (eJTa bRYan
ilnaoemr Ek fras� ibÄan�r gebPNar Opr iviÑ ker �tr�). EI JeÛ elaHar gue�a bYbHarkra Ht. duI zatb pdaoe¯Qr Tukera Jid Emin gaoey gaoey eleg Qaoek, txn taoedr OprHalka �bdYuitk bl �eyag krel taoedr mezY ibdYut �baH edxa Jay beT, ikÚu tarpirmaN Heb xub samanY. karN zatur mezY eJ f�ak reyeq, esxankar HaOya EI ibdYut5



�baoeH xainkTa baza edy. ikÚu edxa egl eJ EkTu ejardar �bdYuitk bl �eyag krelIEedr mezY ibdYut �baH HuT ker ebe� Jay. xub sébt EI eXeÕ zatur Tukerar ekanOs�½ AKS gel igey ibdYut pirbHenr pQ sugm ker edy. Emn EkTa elaHar gue�a vi¯tEbK duI idek �bdYuitk tar lagaoena iSiS Jid ibdYut-
uèk�y tre¢gr raïay raxa Jay,taHel tr¢gTa iSiS evd ker JaOyar smy iSiSr duIidekr taoer Ek Clk ibdYut�baH edxa edeb	 EI zreNr Clk bYbHar ker Ter-T´a idey xbraxbr paFaoena Jaoeb.jgd�S bsu EI zreNr JeÛr mezY elaHar gue�ar bdel i³�K bYbHar ker val flepeln. EI p¯JÚ Ees ma¯kinO Aar Eegan in. ikÚu jgd�S bsu EI iney vabet vabetEkTa AnY 	AarO gv�r ibPey 
el igeyiqeln.Ielk�Renr duI idek 
lar pQ Asm krar AaoerkTa Upay Hl Ielk�Renr peQ dueTaïr �tr� kra. Aaoegr miÝerr d¯Sna¯Q�edr UdaHreN ifer JaOya Jak. zra Jak Ebarinym ker edOya Hl Fakuerr m�i¯tr samen ebiS smy d�a�aoena Jaoeb na, Aar taI g¯vg�eHiv� ker Qakar Upay enI. txn miÝer JaOyar O esxan eQek ifer Aasar mezY xubEkTa tfa� Qakeb na.EI eXeÕ duI idekr �baoeH Asmta �tr� krar AaoerkTa Upay Aaoeq. Jid miÝrTaEkTu U�
uet, ekanO paHaoe�r Opr Hy, taHel elakjenr ine
 eQek Oper eJet këHeb, Aar taI Oper JaOyar git Jaoeb kem. AnYidek Opr eQek ine
 be�a be�a paefel ta�atai� 
el Aaset parebn elakjn.taHel Emn dueTa bïur sKeJag GTaoet Heb Jar mezY Ielk�Renr Siµr dueTa ïr Qakeb.Ekidekr bïur mezY tar Siµr ïr AepXak�t U�
u, AnYTay in
u. Er fel Ielk�RnedrEkidek Jabar pQ sHj Heb, Ue°Taidek ifer Aasa Heb kiFn. jgd�S bsuI duIbïur mezY Emn `edatla' sKeJag GiTey ibdYut-
uèk�y tr¢g gRHN krar kQa vabet Surukern. itin ibivß zatur Tukera eja�a laigey pr�Xa kret Suru keriqeln	 ekan
zatur se¢g AnY ekan
 bïur `ibey' idel EmnTa Het paoer. ibivß zatu iney pr�Xa kretjgd�S bsuek klkatar AabHaOyay ebS ebg epet Heyiql. sHejI zatur OprkarAKS jairt Hey p�t 	 elaHar eXeÕ Jaoek Aamra bil me¯
 p�a. ikÚu Ek idk ideyEI me¯
 p�aTa t�ar peX Saoep br Heyiql, karN jarenr fel zatur ibdYut pirbHeNrXmta paoe°T Jay. tar ibdYut pirbHN Xmta kem Jay. Er fel �Wavaibk vaoebI ibdYutpirbHeNr dueTa ïr edxa edy	 Jar saHaoeJY tr¢g gRHN kra sHj Hey OeF.Aajkal ibdYut �baoeHr eXeÕ Emn duI ïr �tr�r jnY zatur se¢g A¯z-pirbaH�ekanO bïu	 Jaoek bel esimk«Da Tr	 AQba dueTa ivß z¯m� esimk«Da Tr bYbHar kraHy. jgd�S bsur gebPNaI esimk«Da Terr jgetr p�¯bs�r�.eSP p¯JÚ 1899 saoel itin elaHa EbK pard imiley EkTa gRaHk JÛ �tr� kreln.bla baHulY, EI JÛTaI per ma¯kin bYbHar ker AtlaiÚk mHasagerr Epar eQek Opaoerse¢kt paiFey sbaIek tak
 laigey ideyiqeln.jgd�S bsu EIxaoen eQem na eQek AarO Eigey igeyiqeln. EI duI pdaoe¯Qr si®Mln	 ba Jaoek Aaj Aamra `pey«T knTYa T jKSn' bil 	 EI bYaparTa iney gebPNaker keyk bqerr mezYI bar kreln eJ elaHa Aar `egelna'-r ibey idel ebtar tr¢ggRHeN AsazarN fl paOya Jaoe£q. EI Aaib²karO Hyt IitHaoesr A«zk�ep Hairey eJtJid na �Wam� ibebkanÝ jgd�S bsuek ETar epeT«T kraoenar jnY ejarajuir kretn.ibebkaneÝr sHaytay 1901 saoel EI egelna gRaHk JeÛr jnY AYaoemirkar epeT«TAifes drxaï kra Hy, EbK 1904 saoel jgd�S bsu EI epeT«TTa pan.gRaHk JÛ qa�aO jgd�S bsu AaoerkiT ijins Aaib²kar keriqeln, Ja ExnO eriDOejYaiti¯bÄaoenr gebPNay bYbH�t He£q. itin 1895 saoel Ekbar klkatar TaUn HelmaIe¸aOv tr¢g iney pr�Xa ker edixeyiqeln. txn esxaoen gRaHk JeÛr samen EkTa6



kuipr mtn ijins laigeyiqeln	 ezey Aasa tr¢gek val ker zrar jnY. ETa edxetEkTa zatb e
a�ar mt; itin Er nam ideyiqeln `kaoelkiTK faoenl'. Aajkal ETaoekH¯n AYaoe«Tna bla Hy	 EbK Emn AYaoe«Tna Aoenk jaygay bYbHar kra He£q. 1895saoelr jgd�S bsur bYbH�t esI e
a�aTaI p�iQb�r �Qm H¯n AYaoe«Tna.

5 noK qooib Æ maIe¸aOeyv tr¢g e�rN O gRHN iney jgd�S
Þ bsur pr�Xa-inr�XarJÛpait. qibet F namai¢kt zatb e
a�aTa �ëbY	 ETaI p�iQb�r �Qm `H¯n AYaoe«Tna'Ja b¯tmaoen eriDO �Juiµibd EbK ejYaiti¯bÄan�edr kaoeq ApirHa¯J.Suzu taI ny, Emn EkTa zatb e
a�ar mzY idey ibdYut-
uèk�y tr¢g k�vaoeb EigeyJay, esTaO EkTa guru©Wp�¯N ibPy. jgd�S bsur EI e
a�ar kQa Suen t�ar iSXk l¯DrYaoel klkatay Eesiqeln. edeS ifer igey itin EI iney �Qm taiÒk ibeSLPNkret Suru kern	 t�ar EI tr¢g-baHk ba `Oeyv gaID'-Er ibeSLPN Aaj pda¯QibdYar�etYk qaÕqaÕ�r AbSYpaFY. EI tr¢g-baHekr Opr perr Juegr gebPNar felIAajek `faIbar ApiT»' �Juiµ séb Heyeq, Jar saHaoeJY ibeSP nelr evtr ideyAaoelaoek Ek jayga eQek AnY jaygay iney JaOya He£q.
6 noK qooib Æ maIe¸aOeyv tre¢gr jnY jgd�S
Þ bsur �tr� eja�a i�j. m.EI maIe¸aOeyv tr¢g eJn jgd�S bsur kaoeq sa¯kaoesr eGa�a iql, Aar itiniqeln tar irK ma³Tar. EI tr¢gguelaoek itin JeQ£qa na�a
a�a kret paretn	7



tar jnY �eyajn�y sb JÛpaitO �tr� keriqeln. Er mezY EkTa JÛ ibeSP vaoebUelLxeJagY. itin dueTa i�j. emr saHaoeJY maIe¸aOeyv tre¢gr Aaoela�n Xmta inejrIe£q mtn kmaoet eperiqeln. dueTa i�j. mek Jid gaoey gaoey laigey raxa Jay, Aartar Ek idk idey tr¢g paFaoena Jay, taHel esTa sHejI AnYidek 
el eJet pareb.ikÚu Jid dueTa i�j. emr mezY EkTu f�ak Qaoek, taHel esxaoen Zuek p�a HaOyar jnYtr¢gTa puerapuir AnYidek eJet pareb na. tar Ek AKS EkTa i�j. emr gaoey �itfiltHey paS idey ebirey Jaoeb. baik AKS Aaoegr mt esaja 
el Jaoeb. EI f�akTaoekkmaoel ba ba�aoel, tre¢gr EI duI AKeSr mezY vagavaigr Anupat kmaoena-ba�aoenaJaoeb. A¯Qa� Jid ekanO piri³Qitet tre¢gr t�bRta kmaoena ba ba�aoenar �eyajn pe�,taHel jgd�S bsur EI eja�a i�j. m bYbHar krelI Heb.
7 noK qooib Æ eja�a i�j. emr UpeJaigta bYaxYar jnY jgd�S
Þ bsur Ai¢kt qib.jgd�S bsu t�ar eja�a i�j. emr kQa (`Dab
l
 i�j. m AYaoeTnueyTr') b¯Nna keriqeln1897 saoel. Er taiÒk ibeSLPN kra Heyiql �ay Ek dSk per	 1910 saoel.du¯vaoegYr kQa, jgd�S bsur pr�Xar bYaparTa esxaoen UelLx kra Hy in.Jxn ebtar se¢kt gRHN iney �Qm zaoepr pr�Xaguela kra Heyiql, txn gRaHk JÛ�tr�r EkTa suibez iql. ekan
 iãekaoeyi«s ba ³pÝnaoe¢kr tr¢g paFaoena Heb esTa AaoegeQekI iFk kra Qakt. esI ibeSP k®pnaoe¢kr kQa men erexI gRaHk JÛ �tr� kraHt. per Jxn ibivß �de¯GYr tr¢g zrar �S� El, txn bar bar gRaHk JÛiTek na bdelJaoet EkTa JÛ ideyI sb �de¯GYr tr¢g zra eJet paoer Emn bYb³Qa kreln ibÄan�ra.eriDOet eJmn EkTa 
aka Guirey ibivß �de¯GYr tr¢g zra Jay, � ba `iTUn
' kra Jay,etmn bYb³Qa. Er jnY gRaHk JeÛr mezYI EkTa ibeSP tr¢g �tr� kra Hl, Jar se¢gimiSey Aagt tre¢gr �de¯GYek kmaoena ba ba�aoena eJet paoer	 EI pªzit Aaib²k�tHy 1918 saoel �Qm ibSWJueªzr smy, EbK Eek bla Hy `eHTeraDaIinK'.Emarsn t�ar 1998 saoelr elxa �be«z AYaoemirkar EkTa eriDO eT ileîaoeprkQa ilexeqn. esxaoen mHakaS eQek Aasa maIe¸aOeyv tr¢g p¯JebXeNr jnY EI`eHTeraDaIinK' pªzitet gRaHk JeÛr mezY EkTa tr¢g �tr� kra Hy. EI pªzit bYbHarkret Hel gRaHk JeÛr mezY eJ tr¢gTa �tr� kra He£q, tar t�bRta xub sabzaoen iFkkret Hy. tar jnY maIe¸aOeyv tr¢gTar t�bRta Ie£qmtn kmaoena-ba�aoenar EkTabYb³Qa 
aI. EI jaygay ibÄan�ra sazarNt jgd�S bsur esI eja�a i�j. m bYbHar kerQaoekn.jgd�S bsu Hyt kxnO vaoebn in eJ t�ar Aaib²kar kxnO EI vaoeb bYbH�t Heb.sazarN ekanO eriDO tr¢g ny, Eekbaoer mHakaS eQek Aasa maIe¸aOeyv tr¢g. ikÚut�ar men eJ kxnO mHajagitk tre¢gr kQa Aaoes in ta ny. karN itin Ekbar s�e¯JreQek ekanO eriDO �de¯GYr tr¢g Aaoes ik na esTa pr�Xa keriqeln.t�ar esI pr�Xar ibSd ibbrN ekaQaO enI. Suzu 1897 saoelr reyl Iini³T iTUSenrbµ�tay itin UelLx kereqn eJ s�¯J eQek esi«T imTar �de¯GYr tr¢g p¯JebXN kra séb8



Hy in [3℄. Suzu EI bakYTa qa�a Aar ekanO ibbrN enI	 AnY ekaQaO itin EI ibPeyilex Qakel esTa b¯tman elxekr jana enI. itin eJ esI smey Emn EkTa e
ëakeriqeln esITa evebI Abak Het Hy. itin Jid s�e¯Jr tr¢g p¯JebXN kret sXmHetn, taHel Hyt eriDO ejYaiti¯bÄaoenr jgtO t�ar Ekaizk Aaib²kaoerr tailkayeJag Ht.ikÚu EI xaoenI luikey iql vaoegYr EkTa pirHas.itin eJ maIe¸aOeyv tr¢g x�ujiqeln esTa p�iQb�et bes p¯JebXN kra Aséb.EbK itin esTa AnumanO keriqeln! s�e¯Jr tre¢gr kQa UelLx krar perI itinbeliqeln eJ Hyt p�iQb�r bayumÎl EI tr¢g SueP ine£q! ETa t�ar EkTa Anumaniql	 ikÚu Aaj Aamra jain ETa ktxain sitY. iØt�y ibSWJueªzr smy rYaDar ineygebPNar smy ibÄan�ra Aaib²kar kern eJ Aamaoedr bayumÎel eves Qaka ba²p 1·2esi«T imTar �de¯GYr maIe¸aOeyv tr¢gek SueP eny. jgd�S bsu iFk OI maoepr tr¢gIp¯JebXN kret e
ëa keriqeln. esI tr¢g t�ar JeÛ zra p�ar kQaI ny!(jelr EI eSaPNXmta bYbHar ker Aajkal Ger Ger maIe¸aOeyv Oevn kajkreq! Aamaoedr ebiSr vag xabaoerr mezYI ikqu pirmaN jl Qaoek. tar OprmaIe¸aOeyv tr¢g ibikrN krel xabaoerr evtrkar jl EI tr¢g eSaPN ker grmHey OeF. )Aamra Aaoeg edexiq eJ jgd�S bsur m�tYur �ay p�a
 bqr pr ibÄan�ra s�¯J eQekAarO be�a �de¯GYr tr¢g p¯JebXN kret sXm Hn. AnYidek, iØt�y ibSWJueªzr prAabar Suru Hy maIe¸aOeyv tr¢g iney gebPNa	 jgd�S bsur pr�Xa inr�Xar �ay p�a
dSk per. tarO duI dSk pr AYaoemirkar inU jai¯set EkTa H¯n AYaoe«Tnar saHaoeJYmaIe¸aOeyv tr¢g p¯JebXN kret igey ibÄan�ra Aaib²kar kreln eJ Aamaoedr mHaibSWjue� maIe¸aOeyv tr¢g qi�ey Aaoeq.
8 noK qooib Æ EI H¯n AYaoe«Tna bYbHar ker 1965 saoel epnij. yas EbK UIlsonmHajagitk maIe¸aOeyv ibikrN Aaib²kar keriqeln.jgd�S bsuI 1895 saoel klkatar TaUn Hel EI zreNr H¯n AYaoe«Tna �Qm bYbHarkeriqeln. Aaoe¯na epnij. yas EbK rba¯T UIlsn-Er bYbH�t AYaoe«Tna AbSY AakaoerAoenk b� iql. t�ara EI H¯n AYaoe«Tnar saHaoeJY 1965 saoel mHaibeSW qi�ey QakamaIe¸aOeyv ibikrN Aaib²kar keriqeln. EI ibikreNr AiïÒek Exn `ibg bYaK'-Er �maN bel zra Hy. EI maIe¸aOeyv ibikrN mHaibeSWr �Qm muH�e¯tr i
ò; tar�SSebr kaßar �itÙin. Aazuink ejYaiti¯bÄaoen taI maIe¸aOeyv tre¢gr vuimka xubguru©Wp�¯N. b¯tmaoen ibÄan�ra keykTa be�a be�a maIe¸aOeyv d�rb�XN JÛ bsaoenar UedYag9



ineyeqn. Aagam� dSek maIe¸aOeyv ejYaiti¯bÄaoenr gebPNa mHaibeSWr IitHas ineyAarO 
mk�d xbraxbr Een edeb bel men Hy.EI sb kQa men erex, jgd�S bsur 1897 saoelr esI bµ�taTa	 eJxaoen itins�e¯Jr ibikirt maIe¸aOeyv tre¢gr kQa UelLx keriqeln	 esTa pe� vabet Ie£qker itin Jid AarO keyk dSk per j«maoetn taHel ekmn Ht?
1· Probir K. Bondyopadhyay, 1998, Proceedings of the IEEE, Vol86, No. 1, pp.
218-2852· Darrel Emerson, 1997, IEEE Transactions on Microwave Theory and Technique,
Vol 45, No. 12, pp. 2267-22733· J. C. Bose, ”Collected Physical Papers”, New York, NY, Longmans, Green and Co.
1927, p. 88
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