
i¡l−a −j±¢mL ¢h‘¡e N−hoZ¡ x œ²j¢hhaÑ−el C¢aq¡p 
                    phÉp¡Q£ plL¡l 

 
 
fË¡Q£e L¡−m j¡e¤−ol i¡he¡ ¢Q¿¹¡ j¡eh£u BQ¡lpw¢qa¡l j−dÉC p£j¡hÜ ¢Rmz pjÙ¹ pª¢øl 

¢eZÑ¡uL DnÄl Hhw ay¡l SeÉ fË¡bÑe¡, iNh¡e fËcš j¡e¤o−cl LaÑ−hÉl p§Q£…¢ml f¡me, 

C¢aq¡p J Hà¡l¡ üS¡a l¡Se£¢a S¡a£u ¢hou…¢mC fË¡d¡eÉ −f−u Bpaz H ¢ho−u fª¢bh£−a 

−k−L¡e j¡eh piÉa¡l fË¡b¢jL C¢aq¡p fË¡u HLC fËL¡lz HCph i¡he¡ ¢Q¿¹¡l jdÉ ¢c−uC 

p¡d¡lZ cnÑ−e f’a−¿»l hÉ¡MÉ¡u −kje earth, air, fire, water, energy S¡a£u 

¢hou…¢m−L −cha¡ ¢i¢šL L−l ay¡−cl à¾à…¢ml ¢QœZC ¢h‘¡e QQÑ¡l p§œf¡az fË¡Q£e i¡la 

J °h¢cL k¤−Nl −hcQQÑ¡lC A‰ ¢qp¡−h AbhÑ −hc Hhw a¡ ¢h‘¡e ¢houL ¢Q¿¹¡ …¢mlC 

fË¢agmez ¢L¿¹¥ °h¢cL k¤−Nl HC ¢h‘¡e p¡de¡ −h−cl ja −N¡fe£u J …l¦aÆf§ZÑ ¢hou 

¢qp¡−h …l¦¢noÉ flÇfl¡u j¿»…¢çl ja "nË¥¢a' ¢qp¡−hC hÉhq©a q−a b¡Lmz fË¡Q£eL¡−ml 

¢Q¢œa ¢nm¡¢m¢f, QjÑ h¡ N¡−Rl R¡−m J f¡a¡u ¢m¢Ma ¢hou…¢m 15 na¡ë£l −noi¡−N 

CE−l¡−f e§ae L−l °h‘¡¢eL−cl cª¢ø BLoÑZ L−lz Hlj−dÉ 1453 −a R¡f¡M¡e¡ B¢h×L¡l 

HL¢V jqaÆf§ZÑ OVe¡z Hl B−N j¡e¤−ol ¢Q¿¹¡d¡l¡…¢m−L f¡ä¥¢m¢fl NiÑ −b−L j¤¢š² −ch¡l 

−L¡e hÉhÙÛ¡ ¢Rm e¡z R¡f¡M¡e¡l p¡q¡−kÉ j¡e¤o−cl ¢Q¿¹¡d¡l¡…¢m−L Sep¡d¡l−Zl q¡−a a¥−m 

−ch¡l hÉhÙÛ¡ HL Ai¨af§hÑ k¤N¡l−ñl pw−La hqe L−lz 

 

a¥me¡aÈL i¡−h −cM−a −N−m −pC pju h¡ a¡l J hý B−N i¡l−a ¢m¢fhÉhÙÛ¡ - BS−L 

Bjl¡ k¡−L documentation h¢m - a¡ p¡d¡lZ BQl−Zl fË−u¡Se£u ¢hou…¢ml SeÉC 

¢h−no i¡−h hÉhq©a qaz a¡C AbhÑ−hc h¡ a¡l flhaÑ£ °h‘¡¢eL p§œ…¢m i¡l−a B¢h×L«a 

q−mJ Efk¤š² documentation Hl Ai¡−h ¢h‘¡−el C¢aq¡−p H…¢m−L i¡la£u 

¢j¢ØV¢pS−jl j−dÉC −l−M −cJu¡ qmz fª¢bh£l fË¡Q£eaj ¢hnÄ¢hcÉ¡mu arn£m¡l (700 BC) 



f¡Wœ²−j A−eL °h‘¡¢eL ¢houhÙ¹¥ b¡L−mJ öd¤j¡œ fkÑVL−cl ïjZL¡¢qe£l jdÉ ¢c−uC a¡l 

ü£L«¢az Hl j−dÉ ¢h−c−nl R¡œ pÇfËc¡u HM¡e −b−L ‘¡e ASÑe L−l ay¡−cl −c−n a¡ 

fËQ¢ma J ¢hL¢na L−l −pCph jah¡c ¢m¢Mai¡−h fËQ¡−ll hÉhÙÛ¡ Llmz a¥me¡j§mL i¡−h 

CE−l¡−fl fËbj f¡Wn¡m¡, −fÔ−V¡l "Academy' Bj¡−cl e¡m¾c¡ ¢hnÄ¢hcÉ¡m−ul pjp¡j¢uL 

(~ 400 BC)z Academy Hl lQe¡…¢m BS−L fª¢bh£l global i¡o¡u Ae§¢ca, ¢L¿¹¥ 

e¡m¾c¡l f¡W¡N¡−ll −L¡e fy¥¢blC fË¢a¢m¢f −eCz HC e¡ b¡L¡V¡C Bj¡−cl Ù¹¥¢a J 

¢j¢ØV¢pS−jl Lh−m NË¡¢paz HlC j−dÉ CE−l¡−f Galen, Ptolemy, Leonardo da 

Vinci, Copernicus, Brahe, Kepler je¤oÉ−L¢¾cÊL ¢hou…¢m −b−L −h¢l−u ¢h−nÄl 

A¢Ù¹aÆ J C¢aq¡−pl hÉ¡MÉ¡l p§œf¡a L−l −N−mez a¡C CE−l¡−f ¢h‘¡−el Ec−ul k¤−N 

intellectual property right ¢e−u h¡c¡e¤h¡c phC ÙÛ¡e L¡m f¡œ ¢e−u ¢e¢ÕQa Ll¡l 

fËb¡−L fË¢a¢ùa Ll−a prj qmz R¡f¡M¡e¡l B¢h×L¡−ll p−‰ p−‰ ¢h¢iæ f¢œL¡u ÙÛ¡e, 

L¡m, f¡−œl p§Qe¡ ¢c−u ¢hou…¢m−L p¢WLi¡−h ¢m¢fhÜ L−l l¡M¡l hÉhÙÛ¡ B−l¡ ¢e¢ÕQa 

qmz −L¡e hÉ¡MÉ¡l flhaÑ£ pw−k¡Se h¡ pw−n¡de L¡−ml p−‰ f¢lh¢aÑa q−m a¡lJ ¢qp¡h 

−b−L −k−a m¡Nmz HC i¡−h ANËpl qJu¡−a p§kÑ−L −L¾cÊ L−l fª¢bh£l f¢lœ²j¡, NÉ¡−m¢mJl 

cnÑe J ay¡l DnÄl ¢i¢šL fË¡Q£eaj dogma-l p¡−b Apj ms¡C phC C¢aq¡p ¢L¿¹¥ 

a¡lJ hý B−N i¡l−a BkÑÉi−–l p§kÑ−L −L¾cÊ L−l fª¢bh£l f¢lœ²j¡ pwœ²¡¿¹ cnÑe öd¤j¡œ 

documentation-Hl Ai¡−h ¢hnÄ ü£L«¢a −b−L h¢’az HlLj A−eL B¢h×L¡−ll e¢Sl 

−cJu¡ pñh ¢L¿¹¥ i¡la£u cnÑe, DnÄlh¡c J ¢j¢ØV¢pS−jl h¡ý−mÉ H…¢ml −hn£l i¡NC nË¥¢a 

q−u q¡¢l−u −N−Rz Bd¤¢eL k¤−N Bjl¡ HC pLm °h‘¡¢eL OVe¡l gm¡gm ¢e−u öd¤ hm−a 

f¡¢l −k Bj¡−cl f§hÑf¤l¦−ol¡ H…¢m pÇf−LÑ AhNa ¢Rm ¢L¿¹¥ fË¢af¡−cÉl p¡rl ¢qp¡−h 

−L¡e ¢m¢fhÜ l©f Bj¡−cl NË¿Û¡N¡−l pwl¢ra b¡−L¢ez a¡C haÑj¡e ¢h−nÄ i¡l−al ¢h‘¡e 

QQÑ¡l öl¦ CE−l¡−fl ¢h‘¡e QQÑ¡l öl¦ −b−L fË¡u 400 hRl f−lz 

 



i¡l−al −l−epy¡l k¤Nf¤l¦o l¡S¡ l¡j−j¡qe l¡u 1823 p¡−m fËbj Scientific Western 

Education Hl pja¥mÉ ¢nr¡l Lb¡ h−mez Hl 46 hRl f−l Calcutta Journal 

of Medicine H HL 36 hR−ll k¤hL j−q¾cÊm¡m plL¡l HL S¡a£u ¢h‘¡e¡N¡l NW−el 

fËÙ¹¡h l¡−Mez HL hRl f−l, 1870H Hindu PatriotH Indian Association for 

the Cultivation of Science (IACS) Hl NW−el p¢hÙ¹¡−l hZÑe¡ J k¤N p¢år−Z 

Father Lafonte Hl p¡−b a¡ p¡L¡l Ll−a HL p¡−b L¡S i¡la£u ¢h‘¡−el C¢aq¡−p 

HL jqaÆf§ZÑ OVe¡z −li¡−lä g¡c¡l mÉ¡−g¡y (Lafonte) h−m¢R−me −k j−q¾cÊm¡m 

CE−l¡f£u¡e−cl p¤¤¢f¢lul qJu¡l L¡lZ −k ¢h‘¡e −pC ¢hQ¡l i¡la£u−cl −h¡T¡−a E−cÉ¡N£ 

q−u¢R−mez 29th July, 1876H 210 −h±h¡S¡l ØVÊ£−V LmL¡a¡l IACS Hl hš²«a¡ 

Lr fËÙ¹¥a quz HL k¤N¡¿¹L¡l£ ¢pÜ¡¿¹ −eJu¡ qu k¡ qm, fËb−j −j±¢mL ¢h‘¡e  Hhw f−l 

−p…−m¡l application h¡ practical art ¢qp¡−h ¢nr¡l hÉhÙÛ¡z CE−l¡−fl lecture 

demonstration Hl ja IACS Hl hš²«a¡j¡m¡l hÉhÙÛ¡ HL ea¥e k¤−Nl p¤¤Qe¡z −pC 

pju ¢LR¥ ¢h‘¡e¢ff¡p¤¤ al¦Z, −kje SNc£nQ¾cÊ hp¤¤, Bö−a¡o j¤−M¡f¡dÉ¡u HC lLj hš²«a¡ 

¢c−a öl¦ Ll−mez 1893 p¡−m IACS Hl h¡vp¢lL pi¡u j−q¾cÊm¡m hm−me −k 

""original research''C IACS-l j§m mrÉz Professor  Huxley −L EÜ«a 

Ll−me,""I weigh my words when I say that if the nation could 

purchase a potential Watt or Devy or Faraday at the cost of 

sterling pounds 100,000 down, he would be dirt-cheap at that 

money.'' ¢a¢e −S¡l ¢c−u hm−me −k −hn£ fund −f−m applied h¡ 

technological science Ll¡ −k−a f¡−l ¢L¿¹¥ fËbj mrÉ −j±¢mL N−hoZ¡z 

 

−k h¡a¡hl−Z j¡e¤o ¢Q¿¹¡n£m q−u ¢h‘¡e hËa£ q−a f¡−l −plLj Bhq¡Ju¡ °al£ q−mJ 



V¡L¡l Ai¡−h Bö−a¡o j¤−M¡f¡dÉ¡u−L ¢h‘¡e −R−s BCe hÉhp¡u −k¡N ¢c−a qmz al¦Z 

SNc£nQ¾cÊ hp¤¤ mXÑ ¢lf−el pwÙ¹¥¢a−a −fË¢p−X¾p£ L−m−S fs¡−e¡l c¡¢uaÆ −f−mez fËg¥õQ¾cÊ 

l¡uJ −fË¢p−X¾p£−a fs¡−e¡l c¡¢uaÆ −f−mez M¡¢m −f−V ¢h‘¡e h¡ djÑ QQÑ¡ ¢LR¥C qu e¡, a¡C 

°h‘¡¢eL Ae¤på¡−el r¥d¡ A−e−Ll b¡L−mJ V¡L¡l Ai¡−h −L¡e ¢LR¥ k¤N¡¿¹L¡l£ B¢h×L¡l  

Ll¡J pñh ¢Rm e¡z A−O¡le¡b Q−–¡f¡dÉ¡u i¡l−al h¡C−l −b−L lp¡u−e Xƒ−lV L−lJ 

¢h‘¡eQQÑ¡ Ll−a f¡l−me e¡, ¢eS¡j L−m−S AdÉ−rl Q¡Ll£ ¢e−mez plL¡l£ Hhw −c−nl 

de£ j¡e¤o−cl L¡R −b−L fkÑ¡ç p¡q¡kÉ e¡ −f−u HC fË¢aù¡e (IACS) ¢LR¥ °h‘¡¢eL 

N−hoZ¡l hÉhÙÛ¡ Ll−a prj q−mJ −L¡e Fellowship h¡ Professorship −ch¡l 

rja¡ −b−L h¢’a lCmz Hpju j−q¾cÊm¡m j¡l¡ −N−me ¢L¿¹¥ al¦Z ¢p ¢i l¡j−el SeÉ  

IACS °al£ L−l ¢c−u −N−mez j−q¾cÊm¡−ml AhaÑj¡−e IACS Hl −p−œ²V¡l£ Ajªam¡m 

p¡c−l l¡je −L IACS Hl clS¡ M¤−m ¢c−mez l¡j−el LmL¡a¡u −f−V¾V A¢g−pl Q¡Ll£ 

Aæ¢Q¿¹¡ −b−L a¡y−L B−NC j¤¢š² ¢c−u¢Rmz Hh¡l je ¢c−u ¢a¢e ¢h‘¡e p¡de¡u hËa£ q−mez 

S¡j−pcS£ V¡V¡ 1898 p¡−m 30 m¡M V¡L¡ ¢c−u John - Hopkins University,   

Baltimore Hl ja HL ¢lp¡QÑ Ce¢ØV¢VEV Ag p¡−u¾p Hl f¢lLÒfe¡ Ll−mez ¢a¢e 

plL¡−ll L¡R −b−L pjf¢lj¡Z V¡L¡l c¡h£ Ll−me Hhw aMeL¡l l¡S¡−cl L¡−RJ c¡−el 

B−hce Ll−mez V¡V¡l f¢lLÒfe¡l p−‰ IACS Hl f¢lLÒfe¡u fËbj cªnÉa ag¡v qm 

HC −k V¡V¡l pwÙÛ¡u −hn£ V¡L¡ ¢c−u ¢h−cn£ AdÉ¡fL−cl AdÉ¡fe¡l hÉhÙÛ¡ Ll¡l p¤¤−k¡N lCm 

Bl IACS  öd¤j¡œ i¡la£u °h‘¡¢eL−cl Aæ¢Q¿¹¡ c§l Ll¡l SeÉ fË−u¡Se£u p¡q¡kÉ 

¢c−aJ Arj lCmz SNc£nQ¾cÊ−L 1885 −b−L A−fr¡ Ll−a q−u¢Rm i¡m mÉ¡h−lVl£l 

SeÉ Hhw 1895 p¡−m a¡l fËbj °h‘¡¢eL lQe¡ Journal of Asiatic society −a 

fËL¡¢na qmz fËg¥õQ¾cÊ l¡−ul fËbj N−hoZ¡mì gm¡gm I Journal of Asiatic 

society −aC fËL¡¢na qm 1894 p¡−mz k¿»f¡¢a °al£ Ll¡l SeÉ HL L¡j¡l−L 

SNc£nQ¾cÊ ¢e−Sl q¡−a L¡S ¢n¢M−u¢R−me Hhw a¡l p¡q¡−kÉC ay¡l ea¥e k¿»f¡¢a pð¢ma 



workshop °al£ q−u¢Rmz Hlfl HL¡¿¹ HLL fË−Qø¡u ¢a¢e AaÉ¿¹ EμQj¡−el N−hoZ¡l 

p¡rl l¡M−me −ha¡l S¡a£u N−hoZ¡l −r−œz HC N−hoZ¡mì fË¢aù¡ ¢a¢e AbÑLl£ Ll−a 

Q¡e¢ez ay¡l magnetic material Hl fatigueness  −h¡T¡−a ¢N−u ¢a¢e öd¤ 

SshÙ¹¥l p−‰ S£h¿¹ hÙ¹¥l a¥me¡ L−l biologist −cl  ¢hâ¨f ö−e¢R−mez −pC LV¡−rl 

Sh¡h ¢c−a ¢a¢e q−u EW−me HLSe ANËNZÉ biophysicistz BS Bjl¡ memory, 

smart molecule phC LÒfe¡ −b−L hÙ¹¥¢i¢šL L−l ¢e−u¢R ¢L¿¹¥ BQ¡kÑÉ SNc£nQ¾cÊ hý 

B−N H…¢ml j¡−e h¤T−a −f−l¢R−mez ü¡j£ ¢h−hL¡e¾c 1892 p¡−m −rœ£l f¢™a 

nˆlm¡m −L −mM¡ ¢Q¢W−a  h−me −k i¡la£u ¢q¾c¥ cnÑ−e Bjl¡ phpju Q¥m−Ql¡ aLÑ ¢haLÑ 

L−l −N¢R HLV¡ d¡lZ¡−L −j−e ¢e−u, ¢L¿¹¥ −pC d¡lZ¡V¡ LaV¡ ¢eiÑ¥m a¡ ¢hQ¡l fË¡u LMeC 

L¢l¢ez ¢a¢e hm−me −k B−N −c−M¡ −pV¡ LaV¡ ¢WL Hhw a¡lf−l a¡l hÉ¡MÉ¡ Llz ü¡j£S£ 

CwmÉ¡−ä hm−me −k djÑ−L ¢h‘¡e¢i¢šL L−l a¥m−a q−hz k¢c °h‘¡¢eL hÉ¡MÉ¡u djÑ −i−P 

f−s a−h a¡ djÑ eu L¥pwú¡l, −pV¡ ka a¡s¡a¡¢s −i−P f−s aaC j‰mz Bpm d−jÑl 

j¿»…¢m physics h¡ chemistry Hl p§−œl jaC universal truth Hl Efl cy¡¢s−u 

b¡L−hz 

 

H¢c−L 1909 p¡−m fËQ¥l B¢bÑL p¡q¡−kÉ Prof. Ramsey Hl pqLjÑ£ M. Travers 

Indian Institute of Science, Bangalore Hl ¢X−lƒl ¢ek¤š² q−mez HC 

Institute S¡j−pcS£ V¡V¡l E−cÉ¡−N ay¡l, j¡C−p¡−ll l¡S¡ J i¡la plL¡−ll V¡L¡u °al£ 

quz 1911 p¡−m fËbj batch student  Hm general J applied chemistry 

−a Hhw f−l organic chemistry  ¢hi¡NJ −M¡m¡ qmz IACS J IISc-Hl ¢h‘¡e 

N−hoZ¡l j§m cª¢øi‰£l ag¡v HC ¢Rm −k IACS pÇf̈ZÑ ü−cn£ Hhw −h±¢ÜL N−hoZ¡ ¢c−uC 

¢h‘¡e QQÑ¡l p§œf¡a L−l Bl IISc fËb−jC ¢h−ma −b−L fË¢a¢ùa hÉ¢š²−cl ¢e−u R¡œ−cl 



fs¡−n¡e¡l SeÉ E−cÉ¡N£ qmz H−a cªnÉa HL¢V pattern −pV q−u −Nm, a¡C 

Cambridge J Oxford  trained  A−eL i¡la£u ¢àa£u ¢hnÄk¤−Ül fl HM¡−e 

¢h‘¡e fs¡−e¡l SeÉ B−pez HLb¡ −S−e l¡M¡ i¡−m¡ −k HC Institute-Hl fËbj i¡la£u 

¢X−lƒl 1933 p¡−m Prof. Raman ¢k¢e IACS H L¡S L−l j−q¾cÊm¡−ml üfÀ−L 

p¡L¡l L−le Hhw Hl f−ll ¢X−lƒl Sir. J.C.Ghosh, BQ¡kÑ fËg¥õQ¾cÊ l¡−ul R¡œz 

HM¡−e fË¡u HL k¤N ¢X−lƒl ¢qp¡−h b¡L¡l fl i¡l−al ea¥e −VL−e¡m¢SLÉ¡m ¢nr¡l 

hÉhÙÛ¡−a −k¡N ¢c−a Bj¢¿»a q−u ¢a¢e IIT Kharagpur-H fËbj ¢X−lƒl fc NËqZ 

L−lez IACS paÉC ""original research'' Hl SeÉ MÉ¡¢a −fmz BQ¡kÑÉ SNc£nQ¾cÊ 

J BQ¡kÑÉ fËg¥õQ¾cÊ −pC pj−u HL cm al¦Z ¢h‘¡e£−cl °al£ L−l¢R−mez p¡q¡−kÉl SeÉ 

H¢N−u H−me avL¡m£e LmL¡a¡ ¢hnÄ¢hcÉ¡m−ul vice chancellor Bö−a¡o j¤−M¡f¡dÉ¡uz 

¢a¢e LmL¡a¡ ¢hnÄ¢hcÉ¡m−u post graduate  ¢nr¡ J N−hoZ¡l hÉhÙÛ¡ L−l ¢c−mez pÉ¡l 

Bö−a¡o ay¡l ¢e−Sl S£h−e ¢h‘¡e QQÑ¡ e¡ Ll−a f¡l¡l c¤xM −i¡−me¢e, a¡C LmL¡a¡ 

¢hnÄ¢hcÉ¡m−u chair Professorship Hl hÉhÙÛ¡ L−l l¡je pq ph¡C−L ¢h‘¡e p¡de¡l 

SeÉ Bj¿»Z S¡e¡−mez Ad¤e¡ i¡l−a ¢h‘¡e p¡de¡l HC k¤N¢V−L üZÑk¤N hm¡ −k−a f¡−lz 

fËbj ¢hnÄk¤−Ül SeÉ fËn¡¿¹Q¾cÊ jqm¡e¢hn Bh¡l ¢h−ma −k−a f¡l−me e¡, a¡C ¢a¢eJ HL 

ea¥e ¢h‘¡−el p§œf¡a Ll−mez −pC pju CE−l¡−f Physical Science Hl −j±¢mL 

B¢h×L¡l…¢m H−Ll fl HL −h−l¡−a m¡Nmz Hl j−dÉ j¤¢úm qm −k fË¡u −hn ¢LR¥ −j±¢mL 

N−hoZ¡ German J French i¡o¡−a −mM¡ q¢μRmz al¦Z ¢h‘¡e£ p−aÉ¾cÊe¡b hp¤¤ J 

−jOe¡c p¡q¡ fË¢a¢ce ¢q¾c¥ q−ØV−m −i¡l Q¡l−VC E−W HLO¾V¡ German J HLO¾V¡ 

French fs¡ öl¦ L−l ¢c−me Hhw aa¢ce HClLj L−l fs−me ka¢ce e¡ ay¡l¡ −p 

k¤−Nl −j±¢mL N−hoZ¡fœ…¢m German J French −b−L Cwl¡S£−a translate Ll−a 

f¡l−mez HC BNË−ql AhÉh¢qa gm ül©f a¡−cl L¡R −b−L −h¢l−u Hm ¢LR¥  −j±¢mL 

N−hoZ¡fœ k¡ fª¢bh£−a ¢h‘¡−el SN−a üL£u …l¦šÄ J jkÑ¡c¡u BSJ fË¢a¢ùaz H¢c−L 



pÇf¨ZÑ HLL fË−Qø¡u Kumbakonam Hl HL al¦Z, l¡j¡e¤Sj, N¢Z−a 1911 Mªø¡−ë 

ay¡l original research paper f¡h¢mn Ll−me Journal of the Indian 

Mathematical  Society −az fË−u¡Se£u ¢nr¡ e¡ b¡L¡l SeÉ Madras 

University −a ay¡l fs¡−n¡e¡ qm e¡z ¢L¿¹¥ Cambridge Hl Professor Hardy 

-Hl recommendationH Madras University ay¡−L c¤ hR−ll R¡œhª¢šl hÉhÙÛ¡ 

L−l ¢c−a −f−l¢Rmz iNÀü¡ÙÛÉ ¢e−u 1916 −a ¢a¢e CambridgeH fs¡−n¡e¡ Ll−a 

f¡l−me Hhw 1918−a FRS J f−l Trinity College -Hl Fellowship  ASÑe 

Ll−mez i¡m M¡cÉ J p¤¤¢Q¢Lvp¡l Ai¡−h iNÀü¡ÙÛÉ HC fË¢ai¡l AL¡mjªaÉ¥ qu 1920 

p¡−m, −c−n ¢g−lz −pC pjuC E−f¾cÊe¡b hËþQ¡l£ Aˆ J lp¡u−el R¡œ q−uJ "L¡m¡ - 

BS¡l' e¡jL hÉ¡¢dl Jo¤d (antimony Hl HL organic −k±N) B¢h×L¡l Ll−mez 

Bh¡l ¢Nl£¾cÊ−nMl hp¤¤ 1921 p¡−m LmL¡a¡ ¢hnÄ¢hcÉ¡mu −b−L applied psychology 

−a Xƒ−lV −f−u psychoanalysis Hl fËQ¥l L¡S L−le Hhw i¡l−al fËbj mental 

hospital Hl fË¢aù¡ 1940 H ¢e−Sl i¡C−ul (l¡SL¥j¡l hp¤¤) h¡s£−a öl¦ L−le k¡ 

f−l Lumbini Park Mental Home Hl BL¡l −euz ¢h−nÄl clh¡−l ¢e−S−cl 

fË¢a¢ùa Ll¡l ja ¢h‘¡e −j¡V¡j¤¢V Bjl¡ ¢àa£u ¢hnÄk¤−Ül pju HaV¡C Ll−a −f−l¢Rm¡jz 

HM¡−e V¡L¡l f¢lj¡ZV¡ −i−h −cMh¡l ja Bl pjÙ¹ p¤¤−k¡N p¤¤¢hd¡ ay¡−cl ¢e−S−cl−LC °al£ 

L−l ¢e−a q−u¢Rmz plL¡l£ p¡q¡kÉ IACS aMe f¡u¢ez 

 

¢àa£u ¢hnÄk¤−Ül pj¡¢ç J i¡l−al ü¡d£ea¡l pjuL¡−m i¡la£u ¢h‘¡−el −plLj E−õM−k¡NÉ 

OVe¡ j−e f−s e¡z 1950 −b−L ü¡d£e i¡l−al ¢h‘¡−el l©f−lM¡ ¢WL Ll−a i¡la 

plL¡l H¢N−u H−mez HM¡−e Ec¡lf¿Û£ Hhw ¢h−cÉ¡vp¡q£ f¢™a −e−ql¦−L HL pwO¡−al 

j−dÉ fs−a qmz ¢a¢e fs−me ¢hf−c, L¡lZ aMe ¢h‘¡−el fË¢a¢e¢daÆ Ll−a A−eL−LC 

f¡Ju¡ −Nmz j¡e¢pLa¡l ¢cL ¢c−u H−cl ¢aei¡−N i¡N Ll¡ k¡uz fËbj i¡N, ky¡l¡ i¡l−al 



ü¡d£ea¡l pju Lø L−l pÇf¨ZÑ i¡la£ua¡l jdÉ ¢c−u ¢h‘¡e p¡de¡ Ll¡l g−m B¢bÑL J 

k¿»¡N¡−ll Ap¤¤¢hd¡l Lb¡ Ae¤ih L−l¢R−mez ¢àa£ui¡−N ay¡l¡, ky¡l¡  ¢h−m−a ¢hMÉ¡a 

°h‘¡¢eL−cl p−‰ L¡S L−l B¢bÑL J k¿»¡N¡−ll −L¡e Ap¤¤¢hd¡ −h¡d e¡ L−l −c−n 

¢g−l¢R−me Bl a«a£u i¡N ky¡l¡ i¡NÉ fl£r¡l SeÉ ¢h−c−n Q−m ¢N−u¢R−me Hhw ü¡d£e 

i¡l−a ¢g−l H−me i¡m ¢LR¥ f¡h¡l Bn¡uz Hy−cl j−dÉ −hn L−uLSeC −c−nl ¢h‘¡e 

f¢m¢p−a ay¡−cl ja¡ja ¢c−a prj q−mez c¤ dl−Zl ja¡ja HC B−m¡Qe¡ −b−L −h¢l−u 

Hmz HL : −j±¢mL N−hoZ¡ ¢hnÄ¢hcÉ¡mu S¡a£u pwÙÛ¡u −q¡L Hhw applied N−hoZ¡l SeÉ 

¢LR¥ mÉ¡h−lVl£ J pwÙÛ¡ °al£ −q¡Lz ¢àa£u : ¢hnÄ¢hcÉ¡mu S¡a£u pwÙÛ¡u course work 

k¤š² fs¡−n¡e¡ fËd¡e L¡S −q¡L Hhw phfËL¡−ll N−hoZ¡ S¡a£u fË−u¡Nn¡m¡u −q¡Lz k¤−Ül 

f−l aMe dÆwpfË¡ç CE−l¡f J S¡f¡−el c¤cÑn¡ J a¡−cl ¢WL Ll−a B−j¢lL¡l AbÑhm J 

pjÙ¹ −j±¢mL ¢Q¿¹¡d¡l¡u k¤š² °h‘¡¢eL−cl p¡nË−u HL ea¥e dl−Zl fË−gn−el SeÈ ¢cm Hhw 

a¡l e¡j "manager'z Bjl¡ scientist S¡ea¡j, political scientist h¤Ta¡j, 

¢L¿¹¥ HMe HL ea¥e dl−Zl manager H−p −N−me ky¡l¡ ¢h−c−n Xƒ−lV ¢XNË£ m¡i L−l 

−c−n ¢g−l H−pC manager q−u hp−mez Hl¡ i¡mi¡−h BC¢Xu¡ −pm Ll−a f¡l−mez 

k¡C −q¡L Hy−cl p¤¤fl¡j−nÑ i¡la plL¡l N−hoZ¡ pwÙÛ¡e …¢m−aC ph V¡L¡ invest Ll−a 

m¡N−mez ¢nr¡fË¢aù¡e …¢m N−hoZ¡l SeÉ fË−u¡Se£u AbÑ −b−L h¢’a ¢RmC Hhw ea¥e 

L−l −p…−m¡ −L¡e B¢bÑL p¡q¡kÉ −fm e¡ k¡−a −j±¢mL N−hoZ¡ q−a f¡−lz H HL 

democratic ¢hsðe¡ ! Excellent science - Hl p¡−b democracy Lb¡V¡ M¡f 

M¡u e¡ L¡lZ democratic excellence e¡jL në…¢ml −L¡e AbÑ qu e¡z −pCSeÉ 

−q¡¢j i¡h¡ h¡yQ¡l a¡¢N−c Tata Institute of Fundamental Research (TIFR) 

e¡jL pwÙÛ¡¢V−L °al£ L¢l−u ¢e−me Bl −jOe¡c p¡q¡ j−e Ll−me −k p¡wpc q−u E¢e 

−j±¢mL ¢h‘¡e N−hoZ¡−L h¡yQ¡−he Hhw a¡l B−NC ¢a¢e Saha Institute of Nuclear 

Physics (SINP) °al£ L−l ¢h‘¡e−L h¡yQ¡−e¡l −Qø¡ Ll−mez 



−j±¢mL N−hoZ¡ h¡c ¢c−u ¢h‘¡e−L jÉ¡−eS L−l ¢eS ü¡−bÑ hÉhq¡l HC pju −b−LC i¡la£u 

¢h‘¡−el l−åÊ l−å Y¥−L fsmz L¡e¡X¡l −cJu¡ AÃpl¡ reactor f¡Ju¡ −Nm ¢L¿¹¥ L¡e¡X¡l 

Q¥¢š² ¢Rm a¡−cl −kph S¡q¡S…¢m ¢S¢eofœ i¡l−a −f±y−R ¢c−u ¢gl−h −p…¢m S−m i¡p¡l 

SeÉ Sm e¡ i−l −j¡e¡S¡CV h¡¢m ¢c−u −ke il¡ quz −pClLj hÉhÙÛ¡ qm, L¡lZ Bj¡−cl 

nuclear technology ¢nM−a q−hz S−ml hc−m −j¡e¡S¡CV h¡¢m −Le? fËnÀV¡ −jOe¡c 

p¡q¡lz a¡C ¢a¢e c¤C −h¡l¡ i¢aÑ HC h¡¢m H−e LmL¡a¡u ¢h‘¡e L−m−S ay¡l L−m−Sl 

pqf¡W£ lp¡ue¢hc f¤¢me¢hq¡l£ plL¡l−L Ae¤−l¡d Ll−me Hl L¡lZ −My¡S¡l SeÉz Ahd¡¢la 

i¡−h h¡¢m −b−L −h¢l−u Hm e¡e¡ lLj mÉ¡¿Û¡e¡CXpÚ Hhw −b¡¢lu¡j! Prof. Sarkar Dr. 

Bhatnagar −L ay¡l N−hoZ¡l gm¡gm, Prof. Saha-l ¢Q¿¹¡l Lb¡ ph S¡e¡−me Hhw 

hm−me −k BN¡j£ Science Congress H HC N−hoZ¡ fËhå¢V ¢a¢e ¢e−S f¢™a 

−e−ql¦−L f−s −n¡e¡−hez ¢h‘¡e Lw−NË−p S.S.Bhatnagar ay¡l welcome 

address-HC HC lqpÉ EcÚO¡Ve Ll−me f¢™a −e−ql¦l p¡j−ez ky¡l¡ ¢hou¢V i¡h−me, 

L¡S Ll−me ay¡l¡ p¤¤−k¡NC −f−me e¡ hÉ¡f¡lV¡ ph¡l p¡j−e a¥−m dl−az pÙ¹¡u −j¡e¡S¡CV 

h¡¢m f¡W¡−e¡ hå qmz Bhatnagar f¤¢me¢hq¡l£ plL¡l−L hm−me −k, "B¢j j−e L¢l 

Bf¢e S¡j−pcf¤−l −k ea¥e NML q−u−R a¡l ¢X−lƒl fc NËqZ Ll¦e'z f¤¢me¢hq¡l£ −q−p 

Ešl ¢c−u¢R−me HC h−m −k ¢h‘¡e L−mSC ay¡l ÙÛ¡e Hhw stage manage Ll¡l ja 

−L¡e C−μRC ay¡l −eCz −p±i¡NÉœ²−j fË−gpl f¤¢me¢hq¡l£ plL¡l Bj¡l N−hoZ¡ S£h−el 

fËbj ¢nr¡…l¦ Hhw HC ¢hnÄ¡pi−‰l OVe¡¢V ay¡l j¤M −b−LC −n¡e¡z HC lLj A−eL 

A¢m¢Ma ¢hØj«a OVe¡ B−R k¡ h¤T−a p¡q¡kÉ L−l −k −j±¢mL N−hoZ¡ −b−L Bjl¡ ¢f¢R−u 

−Nm¡j −Lez 

 

Prof. Haldene HLh¡l LV¡r L−l¢R−me i¥h−enÄ−ll CSIR Hl HL ¢X−lƒ−ll 

research output −c−Mz −pV¡ −ke plL¡l£ office order Hl ja ¢Rm I 



mÉh−lVl£−a, −k, ph ¢hi¡−NC −k −L¡e ¢ho−ul Efl ¢m¢Ma −L¡e N−hoZ¡ fËh−å a¡l¡k¤š² 

author (AbÑ¡v principal author) ¢qp¡−h I ¢X−lƒ−ll e¡j b¡L−h z Hi¡−h °al£  

qm HL Aá¨a j¡e¢pLa¡, −L La paper hsLaÑ¡−L ¢c−a f¡−lz pwÙÛ¡l ¢X−lƒ−ll 

X¡Le¡j q−u −Nm "boss'z i¡h−a f¡l¡ k¡u −k Prof. Raman −L Dr. Krishnan 

X¡L−Re "boss' h−m! Hl p−‰ ¢h‘¡e−L promote Ll¡l SeÉ ¢h‘¡−el ¢h¢iæ 

agency-Hl j¡dÉ−j ¢LR¥ ¢LR¥ h¡vp¢lL f¤l×L¡−ll pª¢ø qmz fËbj fËbj −hn p¤¤ùi¡−h a¡ 

q−a q−a −n−ol ¢c−L hÉ¡f¡lV¡ fË¡u I "boss' pÇfËc¡−ul ¢i−s q¡¢l−u −Nmz …f£ N¡Ce 

h¡O¡ h¡Ce Hl ja ph ea¥e ¢h‘¡e£l¡ "boss'−cl h−m k¡−μRe, ""Bfe¡−L k¢c HLV¥ M¤n£ 

Ll−a f¡la¥j-----''z a¡C −cM−a f¡Ju¡ k¡−h −k k¡l p−‰ S£h−e LM−e¡ I ¢h‘¡−el 

−aje −L¡e −k¡N −eC ah¤J öd¤ 60th, 70th birthday Abh¡ 63rd h¡ 68th 

birthday −aJ paper dedicate Ll¡ q−μR, mrÉ - pÉ¡l HLV¥ −cM−hez HM¡−e 

a¥me¡j§mL ¢hQ¡−l −cM−a −N−m HL AÉ¡b¢mV−L −Mm¡l juc¡−e perform Ll−a qu mr 

mr −m¡−Ll p¡j−e Hhw Ad¤e¡ ¢V¢i−aJ a¡ −cM¡−e¡ quz a¡C −c±−sl −r−œ k¡l h¤−L 

fËb−j ¢g−aV¡ ØfnÑ L−l a¡−LC Su£ h−m dl¡ quz −L −N¡m Llm h¡ −L ¢œ²−L−V −p’¥l£ 

Llm ph transparentz ¢L¿¹¥ ¢h‘¡−el ph f¤l×L¡−ll selection qu l©ÜL−rz 

Dr.Bhaba 1939 H Ph.D Ll−me Prof. Dirac Hl L¡−R Hhw E¢e 1941 H 

F.R.S q−u −N−me! Prof. S.N.Bose 1924 H ay¡l k¤N¡¿¹L¡l£ −ff¡l ¢m−M¢R−me - 

Aaxfl −h¡p-BCeØV¡Ce jah¡c, −h¡pe LZ¡ CaÉ¡¢c z ¢L¿¹¥ ¢a¢e F.R.S q−u¢R−me 

1958 p¡−m! a¡C p¡−qh −a¡oZ HMeJ l−u −N−Rz Global AbÑ pwL−V ¢h−c−nl 

¢h‘¡e£l¡J S¡−ee −k i¡l−a ¢h‘¡e SN−a −L fËi¡hn¡m£ hÉ¢š²aÆ Hhw ay¡−L f¤l×L¡l fËc¡−e 

a¡−cl ¢L p¤¤¢hd¡z i¡l−al ¢h‘¡−e HCi¡−h ¢h−cn£ fËi¡h l−uC −N−Rz HCpjÙ¹ ¢h−cn£ J 



−cn£ f¤l×L¡−l i¨¢oa q−u HLcm sublimed °h‘¡¢eL °al£ q−u−Re Hhw Hyl¡C HMe 

i¡la£u ¢h‘¡−el i¡NÉ¢hd¡a¡z  
 

Hlj−dÉ technological education Hl SeÉ ¢h‘¡e¢i¢šL L¡¢lNl£ ¢hcÉ¡ fs¡−e¡ öl¦ 

q−u −Nm L−uLV¡ I.I.T −az Na fË¡u 50 hRl d−l HC ph pwÙÛ¡ i¡l−al p−hÑ¡šj 

R¡œ−cl −h−R ¢e−u f¢s−u ¢h−nÄ e¡j L−l−Rz H−cl −hn£li¡NC pgmaj jÉ¡−eS¡l q−u−Re 

Hhw information technolgy −a e¡j L−l−Rez ¢L¿¹¥ ph ¢j¢m−u −h±¢ÜL J −j±¢mL 

N−hoZ¡ fË¡u ¢LR¥C qu¢ez ü¡d£ea¡l f§−hÑ ü−cn£ ¢h‘¡e£−cl j¿» ¢Rm, i¡la£ul¡J −k 

¢hnÄj¡−el ¢h‘¡e N−hoZ¡ Ll−a f¡−l a¡ fËj¡¢Za Ll¡z ü¡d£ea¡l fl fËk¤¢š²l fË−u¡−Nl SeÉ 

fË¡u ph¡C Ty¥−L fsm −VL−e¡m¢Sl ¢c−Lz fËbj ¢c−L d¡l Ll¡ fËk¤¢š² ¢e−u S¡jÑ¡e£, S¡f¡e 

h¡yQh¡l l¡Ù¹¡ −f−u flhaÑ£ L¡−m üL£u jkÑ¡c¡u ¢e−S−cl −j±¢mL N−hoZ¡ mì gpm f¤l¡−e¡ 
fËk¤¢š²−a ¢ek¤š² L−l ea¥e −b−L ea¥eal ¢h‘¡e J fËk¤¢š²l SeÈ ¢c−a m¡Nmz p¡Eb 

−L¡¢lu¡, ¢p‰¡f¤lJ f−l öd¤j¡œ d¡l Ll¡ fËk¤¢š² ¢e−u öl¦ L−l S¡jÑ¡e£, S¡f¡−el fb dlmz 

Bjl¡ ¢eSü −VL−e¡m¢S Eá¡h−e ApjbÑ q−u f¢l−n−o BEV−p¡¢pÑw Hl ¢LR¥ ¢S¢ep −f−u 

p¿¹¥ø lCm¡jza¡C BS M.Sc. fs−m −L¡e Q¡Ll£ −eC ¢L¿¹¥ computer application 

H ¢X−fÔ¡j¡ Ll−m B.P.O. −a 15,000 V¡L¡ j¡C−e f¡Ju¡ k¡uz M¤h i¡m L−l M.Sc. 

fs−m J NET fl£r¡ ¢c−u pgm q−m 8000 V¡L¡l research fellowship f¡Ju¡ 

k¡u L−uL hR−ll SeÉ Hhw a¡l fl ¢L q−h a¡ S¡e¡ −eCz ¢hnÄ¢hcÉ¡mu…¢m−a fË−u¡Se£u 

k¿»f¡¢a −eC, Efk¤š² N−hoZ¡N¡l −eCz Bf¡jl j¡e¤oSe "boss' −cl ¢c−L a¡¢L−u 

B−Re LMe a¡l¡ ¢LR¥ f¡C−u −c−hez 

 

1950 −b−L fË¡u 1970 fkÑ¿¹ ¢LR¥ hÉ¢š²¢h−no nËÜ¡l p−‰ −j±¢mL ¢h‘¡eQQÑ¡ L−l −N−mez 

Hy−cl j−dÉ j¡â¡−Sl l¡jQ¾cÊe J ay¡l R¡œ nn£−nMle, LmL¡a¡l ¢fËuc¡l”e l¡u h¡ Sir 



J.C.Ghoshz Hy−cl B¢h×L¡l, k¡ A−eL B−NC fË¢a¢ùa ¢Rm −p…¢m fª¢bh£l f¡WÉf¤Ù¹−L 

f¡WÉhÙ¹¥ q−u lCmz −L±¢meÉl ¢hQ¡−l Bj¡−cl ¢h‘¡e−L Bjl¡ ¢aei¡−N i¡N Ll−a f¡¢l, 

−kje ¢h‘¡e HL n−ë, Ec¡qlZ qm "Raman', "Boson'z Hlfl L−uL n−ë, −kje 

"Saha Equation', "Bardhan - Sengupta Phenanthrene Synthesis', 

"Ray - Dutt Twist' h¡ "Ramachandran Plot'z H…¢m phC f¡WÉ f¤Ù¹−L B−R 

Hhw b¡L−hJz Hlfl a«a£u −nËZ£−a i¡l−al ¢h‘¡e f¡WÉf¤Ù¹−L b¡−Le¡ AbQ °h‘¡¢e−Ll 

h¡−u¡X¡V¡−a  f¡a¡l fl f¡a¡ −mM¡ b¡−Lz HC a«a£u −nËZ£l N−hoZ¡l Qm i¡l−a fËi¨az 

hÉ¡f¡l¢V ¢hn−c hÉ¡MÉ¡ L−l hm−m B−eLV¡ HClLj cy¡s¡uz dl¡ k¡L ¢h−c−nl −L¡e ¢h‘¡e£ 

HL ea¥e jah¡c c¤¢V Ec¡qlZ ¢c−u fËL¡n Ll−mez Hh¡l i¡la£u ¢h‘¡e£ p−‰ p−‰ B−l¡ 

Q¡l¢V Ec¡qlZ ¢c−u N−hoZ¡fœ ¢mM−me Hhw c¡h£ Ll−me −k jah¡c¢V ¢WLz HlLj 

N−hoZ¡fœ R¡f¡−a −L¡e Ap¤¤¢hd¡ que¡ L¡lZ pÇf¡cL fËb−jC −pC fËbj °h‘¡¢eL−L HC 

lQe¡¢Vl i¡mj¾c ¢hQ¡l Ll−a h−mez fª¢bh£−a M¥h Lj −m¡LC B−R ¢k¢e ay¡l ¢e−Sl L¡S 

AeÉ −m¡L pjbÑe L−l −ff¡l R¡f−a Q¡C−m ay¡−L h¢’a Ll−hez HC dl−Zl ¢h‘¡e 

repetitive Hhw Bjl¡ a¡C L−l Bp¢Rz −k ¢b−u¡l£ 1951 −a fËbj c¤¢V molecule-

Hl …Z −c¢M−u fËj¡¢Za qm −p¢V BSJ Bjl¡ mr mr molecule °al£ L−l fËj¡¢Za 

Ll¡l −Qø¡ L−l k¡¢μRz ¢h−cn£ °h‘¡¢eL f¢œL¡u H…−m¡ qu−a¡ Bl R¡f¡−a Q¡u e¡ ¢L¿¹¥ 

A−eL i¡la£u f¢œL¡ B−R Hhw H…−m¡l editorial board H manager-l¡C b¡−Le 

k¡l¡ M¤hC hÉÙ¹ Hhw ea¥e °h‘¡¢eL ¢Q¿¹¡ Ll¡l pju Hy−cl q¡−a M¤hC Ljz Innovative 

N−hoZ¡ k¡ −L±¢m−eÉl ¢hQ¡−l fËbj c¤¢Vl fkÑ¡−u f−s a¡ Ll−a −N−m afpÉ¡l ja 

involve q−a quz fup¡l clL¡l, peer review clL¡lz ¢L¿¹¥ −hn£l i¡N j¡e¤o−clC 

imagination b¡−Le¡ a¡C a¡l¡ −L¡e fË−S−ƒl 90 na¡wn i¡−m¡ ¢cLV¡ e¡ −c−M 10 

na¡wn M¡l¡f ¢cLV¡ −c−M −pCja ¢hQ¡l L−lC fË−Sƒ¢V −gla f¡¢W−u −cez k¤N¡¿¹L¡l£ 

fË−Sƒ j¡−eC p¡d¡lZa existing dogma-−L challenge, a¡C HC democracy 



−a −LE Galelio qh¡l p¤¤−k¡N f¡u e¡z fËbja, ""B−fm ¢e−Q f−s −Le!'' Bl "" 

pj¤−âl Sm e£m −Le!'' -  HC dl−Zl fËnÀ…−m¡l Ešl fË¡u ph −h¢l−u −N−Rz HMe 

°h‘¡¢eL L¡SL−jÑ A−bÑl fË−u¡Se fËQ¥l a¡C −hn£l i¡N L¢j¢Vl −m¡−Ll¡C existing 

paradigm Hl h¡C−l −k−a e¡l¡Sz Democracy −a excellence h−m −L¡e Lb¡ 

−eCz B−j¢lL¡, CE−l¡f, Hje¢L −L¡¢lu¡, Q¡ue¡, ¢p‰¡f¤l Bj¡−cl M.Sc. f¡n R¡œ−cl 

Q¡C−Rz Ph.D. Hl Fellowship La? ph−c−nC fË¡u 1000 - 1500 US $ Hl 

jaez öd¤ p¡EbCØV H¢nu¡l L−uL¢V −c−nl jdÉj¢Z i¡l−a Ph.D.Ll−a 200 US$ 

−b−L Lj −cJu¡ quz −Le i¡m −R−m −j−ul¡ ¢h‘¡e fs−h ? fË−u¡Se£u −L¡e ¢LR¥C −a¡ 

−eC, a¡C a¡l¡ −cn −R−s Q−m k¡−μRz Bj¡−cl −R−m−j−ul¡ ¢h−c−n ¢N−u je ¢c−u L¡S 
L−l k¤N¡¿¹L¡l£ ph B¢h×L¡l Ll−Rz  

 

Bj¡l H lQe¡ p¡d¡lZi¡−h i¡l−a −j±¢mL N−hoZ¡−L −L¾cÊ L−lz BS k¡ ¢h‘¡e, L¡m a¡ 

−VL−e¡m¢Sz Bjl¡ HMe −VL−e¡m¢S d¡l Ll¢R L¡lZ HV¡ HLV¥ f¤l¡−e¡ q−u  

outsource ¢qp¡−h i¡mC l¦¢Sl hÉhÙÛ¡ Ll−Rz ¢hn¡m hs −cn, a¡C C−L¡e¢j p¡j−m 

k¡−μRz fË¢a hRl q¡S¡l q¡S¡l al¦Z fË¢ai¡ h¡C−l Q−m −N−mJ c¤xM fËL¡n L¢le¡, L¡lZ 

H−cl ¢LR¥ −ch¡l rja¡ b¡L−mJ BSJ Bjl¡ a¡l Ef¡u L−l EW−a f¡¢l¢ez 
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