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India-based Neutrino Observatory (INO)

õncXpb \yr}Sou\n \ocp¸Wndbw

]Xoeq uNnZyº³

• fnhm}X¿o² ]d ]d avdoIanb uNnZyºjq¾m . Aebm�q¿cº³ uXSn\qÉ Hcq }fa-

anWq õncX¿o² \o±Åo�n\qu¥fo�qÁ INO. CXm õrao�Sobo² DÉ Hcq udnuIn¿c

\ocp¸W fndbnIqw . õncXh±�nlotÂ ]}Ð¾nw ]Õeec ]ªXobo² D³t�nÉo-

»o½qÉ ¤ ]ªXobqtS tNdem 1350 uInSo cr]bnWm . ¤ ]ªXo�m ]r±B [\hinbw

\²IqÁXm UoÃn±SmtatÂm ¨^m BÊaoIm F\±Po CÐybqw (DAE, India), UoÃ±SmtatÂm

¨^m hb°hm BÂmUm tSImu\njPo CÐybqw (DST, India), uN±ÁnWm .

• INO ]ªXo }]Inf\w XtÁ [ncnjw, uZfpb, AÐ±uZfpb fnhm}XÇcqtS }fªbn-

I±go»oco�qÁq. ]r±¿obnIquÄn³ õncX¿otd GÊeqw edob ASoÙn\ fnhm}X

]ªXobnIqw CXm .

• CuÃn³ õncX¿otd GIuZfw 26 eoZyõyhÙn]\ºjodnbm \rulnjw fnhm}XÇ± ¤

]ªXobqanbm _átÃ½q }]e±¿o�qÁq. aqwtt_botd }]fhmXanb Tata Institute of
Fundamental Research (TIFR) BWm ¤ ]ªXobqtS BXouYb Ùn]\w. C¿ctancq

Ir½nbma cnPy¿oXnZyanbnWm . ¤ Ir½nbma C\obqw ejcqtaÁm }]XpImgo�qÁq.

• ¤ \ocp¸Wndbw, Xaokm \n½odnWm \o±ao�qÁXm . IncWw, ]LoaL½¿otÂ Iq¿-

t\bqÉ Nnbmeqw , CeoSqt¿ ÙocXbn±Á ]nlIjqw , C¿ctancq õrK±õ \ocp¸Wn-

db¿otÂ hqc¸oX \o±ÅnW¿o\qw , Zp±LInd hqc¸oX }]e±¿\¿o\qw GÊeqw

A\qubnPyanWm .

• ¤ \ocp¸Wndb¿otÂ }]Ya Du¥fw, }]IsXoZ¿uan, ]cp¸WfndIjo² \oÁqw

ecqÁuXn Bb, \yr}Sou\nItj Hcq CcqÄm IudnloapÊ± UoÊImS± (Iron CAlorimeter
Detector (ICAL)) D]ubnKo»q ]To�qI FÁqÉXnWm . õneobo² ¤ õrK±õ \ocp -̧

Wndbw õvXoIfnhm}Xt¿ an}XaÈ, õrK±õ õraofnhm}X, Ppefnhm}X ]T\ºujbqw

hinbou»�nw FÁq IcqXqÁq.

• ICAL UoÊImS± udnI¿otd XtÁ GÊeqw edob UoÊImS± Bboco�qw . C¿ctancq

hwcwõw õncXpb fnhm}XuaJdbqw, õncXpb eyehnb uaJdbqw edob uXnXo² HÁo»q

}]e±¿o�qÁXo\oSbn�qw . CXo² ta�n\o�² hmSmlImNlqI³, CdImu}SnWoImhm ,

UoÊImSlqanbm _átÃ½ hnu¹XoIeoZy , Cetbnt� D³tÃSqÁq. ¤ UoÊImS±, eouZf-

hnÄ¿oI hinbaoÈtX ]r±Banbqw õncX¿odnWm eoIhoÃo»qtIn¾oco�qÁXm .

¤ \ocp¸Wndbw \yr}Sou\n õvXoI¿o² an}XaÈ, UoÊImS± hnu¹XoIXbqtS eoIh-

\¿o\qw , AXotÂ e°IoS D]ubnK¿o\qw (BucnKy ]co]nd\ cwK¿q]ubnKo�qÁ

taUo�² CuaPoºo\qw) hinbo�qw .

• õncX¿otd, }]uXyIo»qw , Xaokm \n½otdbqw , uIcjaq³ÃtSbqÉ Ab² hwÙn\ºjo-

tdbqw , fnhm}X-hnu¹XoI eoZyn±QoI³�m h|Ðw cnPy¿m GÊeqw ]qXob fnhm}X-

hnu¹XoI eogbº³ ]To�n\qw , Aebo² KuegWw \S¿n\qw ekotbncq�qw ¤

\ocp¸Wndbw.

• INO -bm�m bntXncq Xc¿odqÉ bqª-Bbq[ eoIh\ Du¥fyºjqw CÈ. CXotÂ }]-

e±¿\w ardw, bntXncq Xc¿odqÉ ulUoubn BImSpem eoIocWºtjn eogºujn

]qlÐÉtÃSqÁoÈ.
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1 t]nXq eoecº³

Iko¼ Iqul e±gºjnbm , ecn\oco�qÁ, ¤ õrK±õ \ocp¸Wndbt¿�qlo»m ]d ]d uNn-

Zyºjqw Db±Áq eÁo½q¾m . Aebqw, Aebm�qÉ RºjqtS alq]SoIjqw Xntk eoeco�qÁq.

1. \yr}Sou\nI³ FÁntdÐm ?

ejtc hnan\yanboÃl¼n³, }]InfIWº³ (u^nu½nWqI³) (photons) Iko¼n²

}]]Õ¿o² (õraobq³ÃtSbqÉ ¤ }]]Õ¿o²), [ncnjw InWtÃSqÁ IWºjnWm

\yr}Sou\nI³. ]o7aqÉ (anôm DÉ) IWºjo² GÊeqw hqdõanbXm \yq}Sou\nIdn-

Wnm (}]InfIWº³�q ]o7aoÈ) . }]]uÕnXm]¿o aqX²¿tÁbqÉ IWºjnWm

\yr}Sou\nI³. hXy¿o² ¨ucn Iyq_oIm apÊlodqw GIuZfw 300 Zfd¸w (aody®)

\yr}Sou\nI³ }]]uÕnXm]¿o�q IncWanb _oKm _nMm aqX²u� Dt¾Áq IW�n-

�tÃSqÁq.

]t¸ u^nu½nWqItj Au]¸o»m \yr}Sou\nItjÃÊobqÉ Aloem ejtc ]coaoXanWm . C-

Xo\q }][n\ IncWw }Zeyeqanbm (anÊlqanbm ) AXo\qÉ Xpuc Xpuc tNlob (feeble) }]Xo-

}]e±¿\anWm (interaction). DZnicW¿o\mhrcy\o²\oÁqw ecqÁ 1,00 ,000 ,000 ,000 ,000

(HÁo\q ufgw 14 ]rPyw) \yr}Sou\nI³ \ÅqtS fcpc¿o²�rSo ¨ucn \oaogeqw ISÁq

u]nIqÁq¾m! ! ! ]t¸ \ÅqtS fcpcw \yr}Sou\nI³�q hqXncyw BWm (hm^SoIw , u^n-

u½nWqI³�m (}]Inf¿o\m) hqXncyanbXq t]nud) . AXo\n² Ae \aq�m Xpuc in\o-

IcaÈ. \ÅqtS fcpcw a}XaÈ Aebm�m hqXncyw; õraobq³ÃtSbqÉ }Zey¿o²�rtSbqw

(anÊ±) \yr}Sou\nI³ A\nbnhw ISÁq u]nIqw (B³�r½¿o\oSbotd }]nWotbuÃn-

td) . CXo\q IncWw, \yr}Sou\nIjqtS ejtc eocjanb }]Xo}]e±¿\anWm .

hrcy\qw aÊm BInfu}hnXôqIjqw an}XaÈ \yr}Sou\nIjqtS u}hnXôqI³. \ÅqtS A-

Ðcp¸¿o² \S�qÁ }]Xo}]e±¿\¿otÂ ^danbm uInSo�W�o\q \yr}Sou\nI³

DXm]nZoÃo�tÃSqÁq. FÁo½qw \Åjncqw CXou\ÃÊo Alobn¿Xo\q IncWw AXotÂ

Xpuct»lob }]Xo}]e±¿\anWm .

CuX IncW¿²¿tÁ \yr}Sou\nItjÃÊo ]To�qÁXqw ejtc ejtc eogaIcanWm .

(HÁq XS¼q \o±¿obnduÈ uNnZyw uNnZo�° ]Êr? XSbnu\ ]ÊobotÈ¹oudn? C\o

AYen XS¼²¿tÁ eÈtÃnkqw an}Xw! ! ! )

\yr}Sou\n }]IsXobo² \oÁnbndqw , dn_o² \oÁnbndqw , FÈnw Huc u]ntd¿tÁ.

}Zeyw AXo\m AXncyanboco�qÁXou\�n³ IrSqX² habw hqXcyw XtÁ!

\yr}Sou\n FÁ u]c±Qan�qÁXm AXm Nn±PoÈn¿ IWoIbntWÁnWm . \yr}Sou\ntb

Hco�dqw \yru}SnWqanbm tXÊoªco�cqXm . \yru}Sn° \yrImjobôo\I¿qÉ Hcq ANn±Po-

X ehmXqenWm . an}XaÈ \yru}Sn° Hcq avdoI IWw (fundamental particle) AÈ.

hXy¿o², \yr}Sou\nItj BÊ¿o\qÉoudn, \yrImjobôo\qÉoudn Hco�dqw InWn°

IkoboÈ! ! !

2. INO FÁntdÐm ?

INO - India based Neutrino Observatory AYen õncXpb \yr}Sou\n \ocp¸Wndbw,

Hcq , fqª-fnhm}X, õrK±õ \ocp¸WndbanWm . ¤ ]ªXobqtS }]Yad¸yw, Af2

_dw eko }]Xo}]e±¿o�qÁ (weakly interacting ; weak interaction : Af2 _dw)
}]IsXoZ¿anb \yr}Sou\nIjqtS, h|õneºjqw , }]Xo}]e±¿\ºjqw ]To�qI FÁ-

YnWm . [¤ FAQ -tÂ Aehn\w ¤ ]T\¿otÂ d¸ºtjÃÊo hn[ncW�ncqtS

õngbo² eoeco»o¿q¾m . ] \yr}Sou\n õvXoIw udnIw aqkqe° DÊq u\n�qÁ Hcq õvXo-

Ifnhm}XfnJbnWm . IncWw CXo\m IWoIn õvXoIw (particle physics), }]]ÕLS\n

fnhm}Xw (cosmology), }]]uÕnXm]¿o (origin of universe), hrcy\oudbqw aÊm \¸}X-

ºjoudbqw ¥±uÃnXm]nX\ }]}IobI³ (energy production mechanisms) FÁoºt\

aÊu\Iw fnhm}XfnJIjqanbm ASq¿ _áaq¾m FÁXq XtÁ.
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PÃn°, CÊdo, In\U, aqXdnb cnPyºjo² Au\I e±gºjnbo õrK±õ \yr}Sou\n \o-

cp¸Wndbº³ }]e±¿o»q u]ncqÁq.[hXy¿o² \yr}Sou\n \ocp¸WndbºtjÈnw

õrK±õ BdbºjnWm . AXotÂ IncWw, ecqw uNnZyºjo² eofZpIco»oco�qÁq. ] INO-
bo² tNÇn\qu¥fo�qÁ \ocp¸Wº³ ¤ \ocp¸Wº³�m ]rcIanboco�qw .

]d \ocp¸Wºjqw, hvc \yr}Sou\nItjÃÊobqw , \¸}Xºjo² \oÁqÉ \yr}Sou\n-

ItjÃÊobqw eofZanbm ]To»o½q¾m . FÁn² INO -bo², AÐcp¸¿odqZmõeo�qÁ

\yr}Sou\nItjÃÊobneqw ]To�qI. ¤ AÐco¸ \yr}Sou\nI³, \ÅqtS õraobqtS h|Ðw

AÐcp¸¿o² uInhmaoIm ul }]Xo}]e±¿\w ardaWq¾nIqÁXm . [CuX uInhmaoIm ul

}]Xo}]e±¿\anWq }[qeuZ]mXo�q IncWw. ]

INO Ir½nbmabo² õncX¿otd AuºnjaouºnjaqÉ h±eIdnfndIjotdbqw , ¦¦-

ÊoIjotdbqw , aÊm }][n\tÃ½ õncXpb KuegWfndIjotdbqw eoZyn±QoIjqw , Aªyn]-

Icqw an}XaÈ, hnu¹XoI eoZKm[cqw ¤ ]ªXobqtS KuegWeoIh\¿o² ]¹njoIjn-

Wm . CXm Hcq XqlÁ Ir½bmabnWm . KuegW¿o² XnXm]cyaqÉe±�m h|nKXw!

INO-bqtS InXdnb Du¥fyw, GÊeqw A\qubnPyanb Hcq Ùd¿m, Hcq , Ùoc õrK±õ

UoÊmImS± D]ubnKo»m \yr}Sou\nItj \ocp¸o�qI FÁXnWm . ¤ FAQ-tÂ Aehn\w

INO-bqtS õvXoIfnhm}X d¸yºtj�qlo»qw eoeco»o½q¾m .

3. INO-tbÃÊobqÉ eofZeoecº³ FeotS dõo�qw?

t]nXqP\º³�q³ÃtSbqÉ, INO -tbÃÊobqÉeoeo[Xcw udJ\º³, }]õngWº³,

loÃp¨±½qI³FÁoe : http://www.ino.tifr.res.in FÁ te{m tthÊo² dõyanWm .

¤ te{mtthÊm INO -bqtS CuÃnkt¿ ÙoXoub�qlo»qÉ eoecº³ XcqÁq. CXm

Ùocanbm ]qXq�qÁqaq¾m . fnhm}XÇcqtS Aõo}]nbº³ Rº³ eodaXo�qÁq. ¤

tthÊo² eoZy±QoI³�nbqÉ eoecºjqw , t]nXqP\º³�nbqÉ t]nXq eoecºjqw

D¾m .

4. FSq¿q ]lub¾ Incyº³ Ge?

INO dn_otÂ ucJnNo}Xw No}Xw 1 -C² InWo»oco�qÁq.

INO ]ªXobqtS Du¥fw, FÈn Zofbodqw 1000 apÊ± L\¿o² ]nlbqtS N½ Io½¿�eo-

[¿o² Hcq õrK±õ \ocp¸Wndbw \o±Åo�dnWm . ¤ \ocp¸Wndb¿o² UoÊmImSlq-

Ijqw AebqtS \ob}ÐW brWoÊqIjqw D¾nboco�qw .

dn_otÂ hqc¸bm�nbm KqiIjqtS NqÊqw tNlob XocfmOp\ Xqc¹º³ D¾nIqw . }][n-

\ Xqc¹¿otÂbqw, tNlq Xqc¹ºjqtSbqw IrSo tan¿w \pjw GIuZfw 2.5 Ioudn apÊ±

BWm. \ocp¸Wfnd tan¿anbqw Xaokm \n½odnboco�qw .

\ocp¸Wfndbotd¿n°, XocfmOp\anbo ]nl XqcÁm , 1 .91 Ioudn apÊ± \pjaqÉ Hcq

Xqc¹w Xqc�qw .KqinaqJ¿qÉ }]Xd hweo[n\ºjo² Hcq ]cp¸Wfnd, fnhm}X-

Ç±�qw aÊm Ppe\�n±�qw, Xnaho�n\qÉ Ùdw FÁoeÇq¾nIqw . aÊm Xqc¹º-

tjnÁqaoÈn¿Xo\n², ]±eX¿otÂ aqIjoudn, AXo\q NqÊqaqÉ atÊncq Ùdu¿n,

bntXncqeo[ fdyeqaq¾neqIboÈ. Kqiboud�qÉ GI an±\w ]±eX¿otÂ Nqe½odn-

boco�qw .

5. INO-bo² FÐq Xcw UoÊImSlnWq¾neqI?
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No^w 1: ¦.F°.H. dn_otÂ ucJn No}Xw. ]p�o\SobodqÉ \ocp¸Wfndn Kqibqw

AeotSbmt�¿n\qÉ Xqc¹eqw InWo»oco�qÁq.

INO-bo² ebm�n° u]nIqÁ }]-

[n\tÃ½ UoÊImS±, ]r±Banbqw

uZfpbwBbo eoIhoÃot»Sq�q-

Á Hcq InÐeXm�co» (anlttÊ-

hmUm) CcqÄm IudnloapÊ± BWm.

CXm Ndo�qÁ õnKºtjnÁqaoÈn-

¿ Hcq \oLd UoÊImS± Bbo-

co�qw . Hcq ZrcZ±fo\o }]Inf-

¿o² BInf¿ot\�nWqÁXq

u]ntd, ¤ UoÊImS± \yr}Sou\n

D]ubnKo»m BInft¿ ep¸o-

�qw .

[AXnbXm , Hcq ZrcZ±fo\o ZrtcbqÉ \¸}Xºjo² \oÁqw, aÊu\Iw u}hnXôqIjo²

\oÁqw ecqÁ }]Inft¿ UoÊImSm tNÇquÄn³, Hcq \yr}Sou\n Z±fo\o , u}hnXôqIjo²

\oÁqw ecqÁ \yr}Sou\nItj UoÊImSm tNÇqÁq. ]

ICAL UoÊImSlo² GIuZfw 150 X½qIjq¾nIqw . c¾m CcqÄm ]njoI³�oSbo² Hcq

B±.]o .ho (tlho$pem ]mjnÊm uNw_±) (RPC : Resistive Plate Chamber) UoÊImS± e»o-

½q¾nIqw . [hm^SoIw (Kmjnôm ) D]ubnKo»nWm B±.]o .ho UoÊImSlqI³ D¾n�qÁXm . ]

CcqÄm ]njo , B±.]o .ho , CcqÄm ]njo , B±.]o .ho . . . FÁ }Ia¿odnboco�qw X-

½qI³ ASq�o e»oco�qÁXm . CeotSbq]ubnKo�qÁ CcqÄotÂ õncw 50 Ioudn S®

BIqw. anlttÊhm tNbmXq IkobquÄn³ 1.3 tSñ (Tesla) f2obqÉ Hcq InÐanbo CXm

}]e±¿o�qw.

CcqÄq]ubnKo�qÁXo\m c¾m KqWºjq¾m . HÁm \yr}Sou\n }]Xo}]e±¿o�qÁXo\q-

É ]nôoem apUobanbo CcqÄm }]e±¿o�qÁq. \yr}Sou\nIjqtS, CcqÄqanbqÉ eocj

}]Xo}]e±¿\¿otÂ (rare interactions) ^danbm }]Xo}]e±¿o» \yr}Sou\nbqtS cq-
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Nobqw (flavour),}]Xo}]e±¿\ ttfdobqw (type of interaction),A\qhco»m , ayquen®,

CdImu}Sn®, aqXdnb Nn±PoX IWºdq¾nIqÁq. ¤ Nn±PoX IWºtj UoÊImSm

tNÇn\nWm B±.]o .ho D]ubnKo�qÁXm .

InÐoI edb¿o\m (magnetic field) On±PoX IWºtj u]nhoÊpem On±PqÉXm , t\-

KÊpem On±PqÉXm FÁq ue±Xoco�n° Ikobqw . ¤ Xcw Xoco�², AebqtS hÕnc

Zof Hcq antlÊoIm ^p²Uo² Fuºn½q ejbqÁq FÁXot\ Bhm]Zan�obnWm . ¤

UoÊImSlo² CcqÄq]ubnKo�qÁXq ardw AXot\ A\nbnhanbm Hcq InÐanbo }]-

e±¿oÃo�n° Ikobqw . BXo\n² CcqÄm Huc habw Hcq }]Xo}]e±¿\ apUobanbqw ,

On±PoX IWºtj¿oco»lobn\qÉ D]IcWanbqw }]e±¿o�qÁq.

[teÉw, ¦hm FÁoe }]Xo}]e±¿\ apUobanbo D]ubnKo�qÁ,udnI¿qÉ aÊm

\yr}Sou\n ]cp¸Wºjo², Nn±PoX IWºjqtS Nn±Pm (u]nhoÊpten, t\KÊpten F-

ÁqÉXm) a\ôoÈn�° IkoboÈ; IncWw Aetb anlttÊhm tNÇn° IkoboÈ FÁXq

XtÁ!! ]

}]Xo}]e±¿o» \yr}Sou\nbqtS Xcw, h|õnew, FÈnw, B±.]o .hobo² \oÁqw Io½qÁ

holdqI³ D]ubnKo»m InWqÁ }Sn�qI³ ]To�qI eko a\ôodn�neqÁXnWm .

¦In² IrSntX aÊm tNlob ]cp¸Wºjqw ¦Fu\n Kqibo² ebm�neqÁXnWm .

6. ulUoubn BImSoeoÊo D¾nIqtan?

CÈ! ¤ ]cp¸Ww õrao�Sobo² \Su¿¾Xm õr}]Xd¿odqÉ }]IsXoZ¿anb ]Ln-

¿d (background) ulUoubg\o²\oÁm etc c¸t]Sn\nWm . õr}]Xd¿otd]Ln¿d

ulUoubg\m IncWw, uInhmaoIm ulIjqw , \aq�m NqÊqaqÉ ]dXcw ehmXq�jo² \oÁq-

aqÉ }]IsXoZ¿ ulUoubg\qanWm . DZnicW¿o\m In±_®-14 (Carbon-14 (C-14)).
\ÅqtS AÐcp¸¿o² C-14 D¾nIqÁq¾m . [¤ C-14 -\o°tÊ u^nôodqIjotd Ajem

BWm AebqtS }]nbw IW�n�qÁXo\m D]ubnKo�qÁXm . ] ]d XcwKttZ±LyaqÉ

KnÅn ulUoubg° \aq�m NqÊqw FtÃnkqw D¾m .[\ÅqtS epSotÂ õo¿obodqw , \ÅqtS

fcpc¿odqw DÉ t]n½nôobw-40 Hcq KnÅn ul u}hnXônWm . ] Cºt\ Au\Iw }]nIs-

XoI eoIocWº³ õraobqtS }]Xd¿o² \aq�m NqÊqw D¾m . AeotS Hcq UoÊImS± e»n²,

eocj \yr}Sou\n }]Xo}]e±¿\w ardanuWn AtXn ¤ ]Ln¿d ulUoubg° IncnW-

anuWn hol² Io½obtXÁm ]lbn° IkoboÈ.AXo\n² ]cp¸W¿otÂ InX² XtÁ

A\nefy holdqI³ Hkoen�n° Hcq AcoÃbnbo õraobqtS hinbw uXSqI FÁXnWm .

an}XaÈ, UoÊImSlo² \yr}Sou\nbqtS CcqÄqanbqÉ }]Xo}]e±¿\eqw,ulUoubnBImSo-

eoÊo�q IncWanb }]Xo}]e±¿\eqw c¾qw c¾nWm . AXo\n², CcqÄo² eÁq aq½qÁ

Iq¼q \yr}Sou\n ardw Hco�dqw ulUoubn BImSoeoÊo D¾neqIboÈ. }]IsXoZ¿

ulUoubg\o² \oÁq etc c¸t]Sn° }fao�qÁe± Hco�dqw ulUoubn BImSoeoÊo

D¾n�qIboÈ.

7. in\oIcanb cnhehmXq�ujn enXIºujn D¾nIquan?

RPC UoÊImSlqI³ \o±ao�qÁXm , c¾m Kmjnôm IgmWº³ Hcq }]uXyI AId¿o² Is-

Xyanbm e»m Clq�o hp² tNbmXnWm . CXm , RPC-bo² \olbm�qÁ enXI ao}foX¿otÂ

fqªo GXn¾m AÐcp¸a±¥¿o² \od \o±¿n\nWm . ]cp¸W¿odq]ubnKo�qÁ

enXI ao}foX¿o², B±K® (argon), }^oubn® (R134A; ¤ tettlÊo , }]IsXo�o-

WºobXqw, FÈn ]qXob }^oUmPqIjodqw D]ubnKo�qÁXqanWm) , tNlob uXnXo²

¦uhn_yquS° (isobutane),u\cob uXnXo² (trace amounts) h³^± tiImhn^mjr-

ttlUm FÁoe ASºoboco�qÁq.

CetbÈnw XtÁ hn[ncW FÈn ]cp¸Wfndn AÐcp¸ºjodqw D]ubnKo�qÁe-

bnWm . INO-bo² D]ubnKo�qÁ ¤ ao}foXw, uZfpb, AÐ±uZfpb hqc¸n \oden-

cº³�\qhsXanboco�qw . tNlob tNlob AjeqIjo² ]qlu¿bm�q eoSqÁXo\q aqÄm
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¤ enXIao}foXw ]d XeW lptth�o³ tNbmXm ]q\cq]ubnKo�qÁXnWm . teÂoud-

g° ho$w , ]qlÐÉtÃSqÁ enXIº³ enbqeqanbo ao}foXtÃSq¿qw.CXm ]cp¸\fn-

dbm�qÉodqÉ BjqIjqtS hqc¸bm�q te¾obnIqw .

8. ¤ ]ªXobqtZ CuÃnkt¿ ÙoXo FÐnWm?

õncXh±�ncotÂ ]}Ð¾nw ]Õeec]ªXo}]Incw [\hinbw dõo�qÁ Hcq _si-

Xm ]ªXobnbm INO AwKpIco�tÃ½oco�qÁq. ]ªXo�q aquÁnSobnbqÉ Hcq�º³

\SÁq tIn¾oco�qIbnWotÃn³.

9. ¤ ]ªXo FeotSbnW ÙoXo tNÇqÁXm?

INO \ocp¸Wfnd, ]r±Banbqw Xaokm \n½otd, uX\o PoÈbodqÉ, t]n½oÃqlw }Kna-

¿o\Sq¿qÉ, u_nUo te$m io²hm (Bodi west hills) }]uZf¿nboco�qw . ¤ \o-

cp¸WfndbqtS IenSw , ]cp¸Wfnd uInw8Imhm , }]Xd hvIcyº³ FÈnw uX\o

PoÈbo²¿tÁbnboco�qw .

10. ]ªXo }]uZfw \o±Bbo�n\qÉ LSIº³ Ge?

u\ct¿ ]l¼Xq u]ntd ¤ \ocp¸Wfndbm�m NqÊqw 1000 apÊlo²�rSqX² ]nlbq-

tS N½ ueWw (CXm , uInhmaoIm ulI³, aÊm }]nIsXoI ]Ln¿d ulUoubg° FÁoe

BKocWw tNÇn\nWm) . AXo\n²¿tÁ ]nlbqtS \odencw Hcq }][n\ LSIanWm .

\È \odencaqÉ ]nlbqtS Ipko² an}Xta Hcq Zp±LInd \ocp¸Wfnd \o±Åo�qen°

hn[o�qIbqÉr.

õraofnhm}X]canbo , Z¸ouWÐybotd ]±eXºjo² IrSqX² DlÃqÉXqw, HXq�aqÉ-

Xqw (compact), hn}ÀX IrSobXqanb (dense), ]nlIjnWqÉXm (IrSqXdqw tt\uôn

(gneiss ; AYen A½ob½obnbo�oS�qÁ ]nlt�½m ) , }Kntt\uÊn) . ioandb¿otd,

tt\ôm fodn hÕoIjSºob, InbÐcoX AehnZfodIuj�njqw (metamorphic sedi-
mentary rocks with pockets of gneiss) I½oublob ]nlIjnWm Z¸ouWÐybotd fodI³.

CÐy° gp²Um FÁlobtÃSqÁ, t]\o°hqdn± õncX¿otÂ ao�enlqw }]uZfºjo²,

õncX¿otd GÊeqw ]k�ualob, B±�ob° tt\ôm fodIjqw (Archean gneiss) go-

$qIjqw (schists) I¾q ecqÁq. I±BnSI õnK¿m go$oIm fodI³ A[oIanbo I¾q

ecquÄn³ , u_nUo te$m io²ho² DÉ Nn±tBnttIÊm (charnockite) fodI³ Alo-

btÃSqÁXo² eu»Êeqw I½oublobXnWm . AXo\n²¿tÁ, Xaokm \n½otd, ÙocXbqw ,

hn}ÀXbqaqÉ fodIjqÉ ]±eXº³, C¿ctancq õrK±õ \ocp¸Wndb¿otÂ hqc-

¸oX \o±ÅnW¿o\qw , }]e±¿\¿o\qw GÊeqw \ÁnbqXIqÁXnWm .

CXm IrSntX ]ncoÙoXoI LSIºjqw }][n\anWm . ]ªXo }]uZfw \o±Bbo»Xm AXo-

tÂ õvXoIfnhm}X, hnu¹XoI Befyº³ an}Xw IW�otdSq¿È. AXotÂ ]ncoÙo-

XoI, õraofnhm}X]canb LSIº³�rSo IW�otdSq¿nWm .

11. ¤ ]ªXobqtS Indbjem F}X?

CuÃnkqÉ InducJb\qhco»m , \o±ÅWancwõo»m 5 e±gw IkobquÄn³ UoÊImSlotÂ ar-

ÁotdnÁr õnKanb BZy tanUyr³ }]e±¿\ancwõo�qw . XqS±Áq XtÁ ASq¿ c¾q

tanUyrjqIjqtSbqw \o±ÅnWancwõo�qw . [ICAL UoÊImSlo\m arÁm tanUyrjqI³ D¾m.

AXnbXm arÁm t]½oI³ ASq�o e»Xqu]ntd. ] ]ªXobqtS BZye±gw, ]cyue¸Ww

(exploration), cr]ucJIjqtS AÐoa\o±Wbw, uIn}¾nImS±antc I¾q ]oSo�² FÁo-

ebnWm . ASq¿ c¾q e±gw, Xqc¹aq¾n�², \ocp¸Wndb¿otÂ Kqi \o±ÅnWw

FÁoebm�nWm \p�o e»oco�qÁXm . Aehn\t¿ c¾q e±gºjo², ]cp¸Wfnd-

bo² ue¾ hÃpIcW hna}KoIjqtSbqw , UoÊImSlotÂbqw \o±ÅnWw \S�qw .

12. ]ªXo }]uZf¿m F}XbnjqI³ D¾nIqw?
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\o±ÅnWL½¿o² GXn¾m \rulnjw BjqIjSºob Hcq hwLaneqw D¾neqI. Bbn-

hIcanb \o±ÅnWL½¿o² hoeo² F°Po\pb±an±, uIn®}IpÊm ]Wo�n± FÁoe±

CeotSbq¾nIqw . an}XaÈ, cr]IXm]Icqw , enhmXqeoZyIcqw (design and architectural
crew), F°Po\pbloºm uPndo�ncqw , õraofnhm}XÇcqw D¾nIqw . Aehn\L½ \o±Ån-

W¿o², CdIm}Spgyîn±, teÂoudg° F°Po\pb±an±, ]coÙoXo F°Po\pb±an±

FÁoecqw D¾nIqw . ]ªXobo² \o±u¥fo�tÃ½Xqu]ntd, CeotS \obao�tÃ½o½qÉ

\oce[o Ùoc Ppe\�ncqw , ]d ]d dn_qIjo² \oÁqw ecqÁ hÀ±fI fnhm}XÇcqw

D¾neqw . Ceco² ejtct»lob Hcq eoõnKua õrK±õ \ocp¸Wndb¿o\qÉo² ejtcb-

[oIw habw tNdeko�qIbqÉr. ]ªXo }]uZf¿m, \ocp¸Wndbw }]e±¿oÃo�n°

GIuZfw 20-30 fnhm}XÇcqw , F°Po\pb±ancqaSºqÁ Hcq hwLw Ùocanbq¾nIqw .

CXm CSbm�otS eÁqw u]nbqaoco�qÁ eoZyn±QoIujbqw , fnhm}XÇucbqw IrSntXbn-

Wm .

13. INO-bqtS ]ncoÙoXoI Cw]nImSm FÐm ?

INO-bqtS ]ncoÙoXoI Cw]nImSm }][n\anbqw \o±ÅnWL½¿o² an}Xua DÉr. \o±Ån-

Ww]r±¿obnbo�ko¼n², ejtc»ode±gº³�IwXtÁ,fnhm}XÇcqw , eoZyn±Qo-

IjqaSºqÁ Hcq tNlq hwLw, ¤ \ocp¸Wndb¿otÂ }]e±¿\w ttIIncyw tNÇn-

\ncwõo�qÁXnboco�qw .}]e±¿\hab¿m \oônc Cw]nImSm an}Xua DÉr. \o±ÅnW-

L½¿odqÉ BLnXw Iqlbm�n° ]cane[o }faº³ \S¿qÁXnWm . ¤ }faw ]ªXo

}]uZf¿otÂ Xoct¼SqÃq aqX²¿tÁ XqSºobXnWm . CXm , \o±ÅnW, }]e±¿\L-

½ºjodqw ]ndo�qw .

14. INO-bm�m FtÐ¹odqw ]ncoÙoXoI \bºjqu¾n?

D¾m! INO-bm�m aqÁodqÉ teÈqeojo Hcq udnuIn¿c \ocp¸Wndbw \o±Åo�qI

FÁXqw, AXotÂ \o±ÅnW-}]e±¿\L½ºjo² ]coÙoXo uZngaq¾nIntX In�qI

FÁXqw, ¤ }]uZf¿otÂ hwc¸W¿o\nbqÉ }faºjo² ¥±Ãh|d ]¹njoIjn-

eqI FÁXqanWm .

}]e±¿\L½¿o² \ocp¸Wndbw ]ncoÙoXoI }]fm\º³ D¾n�qIboÈ. \o±Ån-

WL½¿o², FÈn eo[ fdyºjqw ]cane[o Iqlbm�n° }fao�qw . INO-bqtS FÈn

}]e±¿\ºjqw ]ncoÙoXoI \obaº³�\qhsXantWÁqlÃq ecq¿qw.

¤ Ir½nbmabotd FÈn AwKº³�qw, CXqanbm _átÃ½q }]e±¿o�qÁ aÊm Ùn-

]\º³�qw, Ppe\�n±�qw, ]ncoÙoXoI an±\\o±u¥fºj\qhco»m }]e±¿o�n°

]cofpd\w \²Iqw .

}]IsXobqtS }]e±¿\ºtj�qlo»qÉ ]T\º³ AuX }]IsXo�m eocqªanInXoco�-

Ww FÁ Incyw }]uXyI }fªb±io�qÁq. AXo\n²¿tÁ, ]coÙoXo hwc¸Wt¿-

}]Xo hwueZ\fpdaqÉ fnhm}X-hnu¹XoI eoIh\ anXsII³ }][n\ya±io�qÁq.

INO A¿ctancq anXsI hXyan�qÁXo\qÉ [ncjw Aehcºjqw teÈqeojobqw }]Zn-

\w tNÇqÁq.

2 ÙoXo tNÇqÁ Ùdt¿ hw_áo»qÉ eoecº³

1. ¤ ]ªXo FeotSbnWm ÙoXo tNÇqÁXm?

INO tthÊm , Xaokm \n½otd, uX\o PoÈbotd, t]n½oÃqlw ]Õnb¿otd ]qXqu�ntt½

}Kna¿o² \oÁqw 2Io .ap . AItdbqÉ u_nUo te$m io²hm }]uZf¿nWm. ASq¿q-

É }][n\ \Kcw 110Io .ap . AItd ÙoXo tNÇqÁ a[qttc BWm. CXnWm FÊeqw

ASq¿qÉ eoan\¿nejeqw , lboBmuebm u$g\qw. INO IenSw ]qluÄn�m (le\yr) õr-

aobo², louh±em u^nl$m AXo±¿o�q tejobodnboco�qw . D]coXd hvIcyºjqw ¤
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]qluÄn�m õraobodnboco�qw . 26 .85 Ha eohmXp±BaqÉ, ¤ ]qluÄn�m õrao INO-bm�m

ttIanloboco�qÁq. INO Kqi, 1589 foJc¿o\m Xntk GIuZfw 1300ap . XnkmNbodnIqw

ÙoXo tNÇqI (No}Xw 2).

No^w 2: ]qZqu�ntt½ }Kna¿o\Sq¿qÉ ¦.F°.H. tthÊm . KXnKX¿o\qw , BImthôo\qan-

bo , epXoIr½n\qw , \o±Åo�n\qw u]nIqÁ ulnUm]nXbqw InWo»oco�qÁq.

\ocp¸Wndbeqw, D]coXd hvIcyºjqw t]nXqP\º³�m aq°Ir± A\qaXo }]Incw

XqlÁq tInSq�tÃSqw . hqc¸bqw, }]e±¿\\odbqw ]coKWo»nIqw }]uef\w \ob-

}Ðo�qI.

2. ]ªXo�qÉ PdtaeoSqÁnWm ecqÁXm?

Pdw ]ql¿q \oÁqw tt]Ãq ekobnIqw ecqI.Xaokm\nSm en½± B°Um }Ubmu\Pm u_n±Uo-

\nWm (TWAD) hap] }Knaºjotd CtÃnkqÉ Pd D]ubnKw XSôtÃZn¿ eo[¿o²

INO-bm�\qubnPyanb Hcq u}hnXôo² \oÁqw PdeoXcWw \S¿qÁXotÂ NqaXd.

3. cr¸anb ]F± I½m habºjo² tteZyqXo Fºt\ ttIIncyw tNÇqw?

\ocp¸Wndbw ]r±Banbm }]e±¿o�quÄn³ DÉ ¥±Ãeybw 3 taKn en½m BWm.

CXm cnho¹]qc¿qÉ h_m u$g\o² \oÁqw u\cot½¿o�qw . ]F± I½m hab¿m ue-

¾}X tteZyqXo DXm]nZoÃo�n° Uph² P\ulÊlqIjqw D]ubnKo�qw . ¤ }]uZf¿m

InÊo² \oÁqw tteZyqXo DXm]nZoÃo�n\qÉ Hcq]nSq hn[yXIjq¾m . AXo\n² InÊnSo

b}Ðºjq]ubnKo»m tteZyquXnXm]nZ\w \S¿qÁXou\�qlo»qw NoÐo»q ecqÁq.

4. õraoIqdq�uan, Dcq³t]n½udn D¾nbntdÐq tNÇqw?

õraoIqdq� hab¿m õrKcmõw ejtc hqc¸oXanb HcoSanWm . õrao�SobodqÉ Ùd-

ºjo² Hcq AõbÙn\aq¾nIqw . CXm BjqItj hqc¸oZnbm anÊo\o±¿qÁXo\qw ,

hinbta¿qÁXq etc In¿oco�qÁXo\qaqÉ Hcq aqlobnWm . uaîublob ]nlIjqÉ

Ùdºjo², Xqc¹w AS¼q u]nIqtaÁ Bf¹ }]Xp¸o�qÁoÈ. \o±ÅnWL½¿o²
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_d�qleqÉ LS\I³ I¾q]oSo�qIbqw ulnIm u_n³½m , ugn½mt}I½oºm , aqXdnb,

Io½neqÁ FÈn hnu¹XoIeoZyIjqaq]ubnKo»m _dtÃSq¿qÁXqanWm .}]uef\IenSw

]ql¿q \oÁqÉ ]nl epkmN Xnºn° ]ÊqÁ eo[¿odneqw \o±ao�qI.

5. ]nl t]n½o�quÄnkqÉ f_mZw NqÊqaqÉ ]coÙoXou�n, BjqI³uIn fdyanIoÈ FtÁ-

ºt\ DlÃq ecq¿qw?

BZyL½¿o² \ob}ÐoX ]lt]n½o�dneqw \S¿qI. CXm f_mZºjqw IÄ\ºjqw

Iqlbm�qen\nWm .t]n½o�² f_mZw Hcq th�°ÊotÂ u\cob Hcq õnKua \p¾q \o²�q-

ÁqÉr. an}XaÈ, CXm Hcq \ocÐc fdyaÈ. ¤ t]n½o�² f_mZw Xqc¹¿otÂ BZy \rlq

apÊlqI³ ]WobqÁ GXn\qw anhº³ an}Xua \p¾q \o²�qIbqaqÉr. AXo\q uf-

gw, õrao�Soboud�q u]nIqw uXnlqw u\cob f_mZuan , IÄ\uan an}Xua uI³�qIubn,

A\qõetÃSqIubn tNÇqIbqÉr.

INO Kqibm�qw aÊm A\q_á õrK±õ AlI³�qw te¾obqÉ _mjn$oºm tNlob I-

Ä\º³ D¾n�oub�nw. ]t¸ aqIjodqÉ I½oublob ]nlbqw , aBqw IncWw CXm ,

Xqc¹¿otÂ XqS�¿otdnko»m atÊÈnboS¿qw, ejtcb[oIw tNlqXnboco�qw .

an}XaÈ INO ]ªXo \SÃodn�quÄn³, ulnIm ta�n\oImhqw , aÊm C°hm}Sta°uÊg°

]T\ºjqw \S¿qÁ Ir½¿o², \odIÄ\ XqS±\ocp¸W]T\ºjqw IrSo \S¿qÁXn-

boco�qw . INO-bqtS FÈn }][n\ LSIº³�que¾obqÉ ]nlI³ t]n½o�qÁ ha-

b¿m, \odIÄ\w \ocÐcanbo AjÁq tInu¾boco�qw .£n$oºm IncWaqÉ IÄ\w

Iqlbm�n°, Ùd¿otÂ õraofnhm}Xa\qhco»m ]qXob ]nlt]n½o�² eoZyIjqw , A\q-

hsXanb ]nlt]n½o�² cpXobqw Aedw_o�qÁXnboco�qw . Xqc¹\o±anW¿o\qÉ

hnu¹XoIeoZy ejtc \Ánbm ]To�tÃ½o½qÉXqw, cnPy¿qS\pjw, ulnUm Xqc¹ºjqw ,

tau}Sn tlbo² ]mªXoIjqw (tau}Sn tlbo² Xqc¹\o±ÅnW¿o², \Kcºjo² tI½oS-

º³�q Xntk etc Xqc¹w Xqc�² \SÁq tInu¾boco�qw! ) , \o±Åo�n° Ùocanbm

D]ubnKo�tÃSqÁXqanWm .

IÄ\¿otÂ }]ueKw No}Xw 3 -² InWo»oco�qÁq. DZnicW¿o\m IenS¿o² \oÁqw

500ap . AItd CXm GIuZfw 3.4ao .ap/thbqw (milli meter per second) , Kqibm�q

aqIjodqÉ fswK¿o² (IenS¿o² \oÁqw 2000ap AItd) CXm GIuZfw 0.5ao .ap/th-

bqw BWm. (HÁm apÊlotd¹o² auÊXm aoÈpapÊlo² (apÊlotÂ Bboc¿otdnÁm) BtWÁ

Incyw }]uXyIw }fªo�qI.) INO \ocp¸Wndbw, ]±eXhswK¿o² \oÁqw GXn¾m

1300ap , Xntk õrKcmõ¿odnboco�qw ÙoXo tNÇqI. Xqc¹ºjqw , KqiIjqw , BZy]nZ-

¿o² \ob}ÐoX £n$oºm ekobnIqw \o±Åo�qI. BZyL½ _mjn$oºm ]I² u\c¿m

c¾m XeW an}Xanboco�qw . õrao�Sobo², f_mZeqw , IÄ\ºjqw ejtc�qlenIqÁ,

Ùdºjotd¿quÄn³ aqX² }]XoZo\w arÁm XeW _mj$oºm D¾nIqw .

}]e±¿\ L½¿o², UoÊImSlotÂ }]XoZo\ hr¸oÃo² hinbo�n° Hcq Incyfndbqw

UoÊImS± hwubnP\ hvIcyeqw D¾nboco�qw . CeotS f_mZado\pIcWaq¾n�qÁ

Hcq õnco» b}Ðeqaq¾neoÈ.IenS¿o\Sq¿m ÙoXo tNÇqÁ D]ubnKfndbo² (utility
building) Iql¼f_mZ¿odqÉNoÈlqI³,DdI³ (blowers)FÁoebnIqw D]ubnKo�q-

I. ¤ tI½oS¿o² \ob_mZ DG-I³ D¾nIqw . }]e±¿\L½¿otd f_mZw ]ouÁbqw

Iqlbm�n° D]ubnKfndbm�q NqÊqw \nS° acº³ \SqÁXnboco�qw .

6. F}X a�m (Aefoww) D¾n�tÃSqw? Xqc¹¿otÂ BZyt¿ ]u¿njw apÊ± (Ùocfo-

dnaqJt¿¿qÁXq etc) aqlo�²-arS² (cut and cover) cpXobneqw D]ubnKo�qI.¤

hab¿m \p�w tNÇqÁ ua²aBm uetl hr¸o�qIbqw , Uw]m bn±Um \olbm�n\qw

aÊqanbm D]ubnKo�qÁXqanWm . CeoSqÁm \p�w tNÇqÁ a�otÂ õrcoõnKeqw , l_o-

jqIjqw/edob IÈqIjqaneqw . Ce ulnUq¾n�do\qw aÊm \o±ÅnW}]e±¿\º³�qw

D]Inc}]Zaneqw .

CuÃnkt¿ IW�\qhco»m , õrKcmõ AlI³ Xqc�qÁXodrtS DXm]nZoÃo�qÁ Aefow-

º³ Du¥fw 230,000 Iyq_oIm apÊulnjw ecqw . IÈqI³�oSbotd 18 fXan\w fr\yÙd-
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No^w 3: ]nlbm�qÉoud, apÊlodqÉ, Zrc¿o\\qhco»qÉ, aoÈp apÊ± t]± th�°UodqÉ,I-

Ä\}]ueKw.

º³ D³ÃtSbnWoXm . Xqc¹w I½obqw ÙocXbqaqÉ ]nlbodnbXo\n², D¾n�tÃSqÁ

t]nSobqtS Ajem ejtc�qlenboco�qw (aqkqe° a�otÂ telqw 10 fXan\w an}Xw) .

Xqc¹\o±ÅnW¿o² DXm]nZoÃo�tÃSqÁ fodnefowº³ u}]nthôm tNbmtXSq�qI-

bqw , õrK±õ, D]coXd hvIcyºjqtS \o±ÅnW¿o\nefyanb aWdotÂ GIuZfw 80

fXan\w ]Icanbm D]ubnKo�qIbqw tNÇqw .

ua²Ãl¼ Aefowº³ arÁq e±g IndbjeodnWqXm]nZoÃo�qI. Xqc¹¿o\nbqw ,

KqibqtS Xlbm�nbqw , uIn®}IpÊm ttd\oºo\nbqw; Xqc¹mºjqtSbqw , KqiIjqtSbqw

ugn½mt}I½oºo\nbqw , tdedoºo\nbqw , tI½oS \o±ÅnW¿o\qw Ht�bnbo CXotÂ 10

fXan\u¿njw D]ubnKo�tÃSqw .

tthÊo\Sq¿m hr¸o�tÃSqÁ Ajeq Iqlbm�n\nbo, a�q¾n�tÃSqÁXo\\qhco»m

AXm AeotS \oÁqw \p�w tNÇn\qw }fao�qÁXnboco�qw .

7. ¤ fodnefowº³ hr¸o�qÁtXºt\? an}XaÈ e±g¿odnlr anhw Hcq]nSm InÊSo-

�qw . t]nSo�nÊo² \oÁqw hap]}]uZfºtj Fºt\ hwc¸o�qw?

fodnhr¸oÃqfnd Hcq DWºob IÈq aXo² eko hwc¸o�tÃSqw (No}Xw 4 InWqI) .

AIu¿bm�qw ]qlu¿bm�qaqÉ IenSºtjnkotIbqÉoS¿m, ¤ aXo² hwc¸Wfn-

dbm�q NqÊqw tI½obSbm�tÃ½oco�qw . hap]}]uZft¿ Pdu}hnXôqI³ ado\anIntX

hr¸o�n\nWm (CXm IÈqI³ ASq�o e»m \o±ao�qÁ Hcq aXodnWm . hoaÂq]ubnKo»m

eoSeqI³ \oI¿qIboÈ. AXo\n² teÉw tI½qÁXqw õrao�qÉoudt�ndo»olºqÁ-

Xqw XSbtÃSqw ; eoSeqIjo²�rSo teÉw õr}]Xd¿o²¿tÁ ]c�qIbqw _ngm]pI-

co�tÃSqIbqw tNÇqw) . an}XaÈ aXo² (tI½obSÃm ) InÊotÂ }]õnet¿t»lq�qIbqw

tNÇqw .

¤ fodnefow hwõcWfndbqtS ua² efw, XIcgpÊqIujn (\KcºjouduÃntd) ,

XqWoubn D]ubnKo»m arSot�½qw . InÊ¿m, [rjoI³ ]c�qÁXm XSbn\nWoXm .

8. ulnUqIjo² t]nSobnIntX Fºt\ XSbqw?

¤Xo\qÉ }][n\an±\w teÉwXjo�dqw, KXnKX¿o\q]ubnKo�qÁ (a�m }Sn°hmt]n-

½o\q]ubnKo�qÁ) eni\º³ arSqIbqanWm .

9. P\ulÊlq]ubnKo»n² AXq ardaqÉ f_mZ-enbq ado\pIcWº³ XSbqÁtXºt\?
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No^w 4: a�m hr¸oÃqfndbqtS anXsI .

CuÃnkt¿ an\Z7ºj\qhco»qÉ \ob_mZ P\ulÊlqIjneqw D]ubnKo�qI. D]ubn-

Kfnd tI½oS¿o\q NqÊqw f_mZw Iqlbm�n° Befy¿o\q acºjqw \½q ]oSoÃo�qw .

10. KXnKX¿o\m C}Xb[oIw udnloI³ Fºt\ ttIIncyw tNÇqw? BImhôm ulnUo²

Hcq]nSm }SIm hÕncaq¾nIqtÅÁXo\n² ulnUm A\qhsXanbnWm \o±Åo»oco�qÁtX-

Áqw , AXm fcobnbm hr¸o�qÁqt¾Áqw Fºt\ DlÃq ecq¿qw?

FÈn hnan\hn[\ºjqw, tthÊo² \oÁqw, cnho¹]qct¿bm�qÉ hwÙn\ tti-

ueboud�m u\co½nWm tIn¾q u]neqI. CXm }Knaºjo²�rSobqÉ bn}X Xp±¿qw

Hkoen�qw . (No}Xw 5InWqI) . KXnKX¿o\q]ubnKo�qÁ eni\ºjqtS FBw ¤

ulnUqIjo² \odeodqÉ }Sn^oIm cpXoI³�\qhco»m \ob}Ðo�qw .

No^w 5: ¦.F°.H. õreq]ubnKeqw , \o±ÅnW }]e±¿\º³�nbqÉ KXnKXan±\eqw .

BZyanbo , IenS¿oud�m \bo�qÁ a®]nX (uNndbm�q IqlquIbqÉ ]ndaq³ÃtS)

Hcq c¾q ecoÃnXbnbm eoIhoÃot»Sq�qw (¤ ulnUm GIuZfw 1900ap . \pjaoÉXnbo-

co�qw) .

CXqIrSntX, cnho¹]qc¿otÂ AXo±¿o }]uZfw etcbqÉ CuÃnkt¿ Nc²ÃnX A-

XotÂ CuÃnkqÉ epXobq³ÃtS D]ubnKo»m Cc½oÃo�qw . Xaokm\nUm hwÙn\ ttiue

UoÃn±SmtaÂm , Befyw u]ntd BImthôm ulnUqI³ ]WobqIbqw , \Án�qIbqw tN-

ÇqÁXnboco�qw .

11. ¤ ]ªXo�q ue¾o F}Xan}Xw Isgo,P\enh }]uZfº³ It¾Sq�qw?

]rPyw! ¤ ]ªXo�nbm Hcq P\enh }]uZfeqanefyaoÈ. INO-bm�nefyanb hv-

Icyº³ (aquÁ GtÊSq¿) ]qluÄn�m õraobodnboco�qw ]WobqI.AXo\n²¿tÁ
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Isgo}]uZfºjqw ¤ ]ªXo�nefyaoÈ.

12. ¤}]uZf¿m Hcq]nSm asKº³ uabqÁq¾m . tteZyqX uedobo½n²Aebm�oeotS uabn°

hn[o�oÈ.

CeotS Hcq Xc¿odqÉ tteZyqX uedobqw \o±Åo�qÁXÈ.

3 anÊm uNnZyº³

1. Iqjº³ \olbm�qÁ c¾m enbm�ndqI³/uNndI³/AcqeoI³ CeotSbq¾m .INO IenSw

Cetb¿S¼n² teÉw Io½oÈ.

INO IenSw ¤ AcqeoItj¿SboÈ. \o±ÅnW]ªXobo², Pd}]eniw XSôtÃSntX

IenS¿otd¿n°, ¤ uNndIjotdnÁotÂ apuX IrSo Hcq ]ndw ]WobqtaÁm eoõne\w

tNbmXo½q¾m .

2. t]nSo \ob}Ðo�n° Xjo�qÁ teÉtaeoSqÁq ecqw? ]ql¿q\oÁqw tIn¾qeÁndqw

TWAD u_n±Uo\m ¤ teÉtaeoSqÁq Io½qw?

¤ teÉ¿otÂ BefyIX XnXmIndoIanWm . CXm \o±ÅnW¿otÂ BZyL½¿o²

an}Xua BefyaqÉr. GÊeqw Iql»m Pdaq]ubnKo�¿�eBwBWm hm}]o¹mjlqI³

\o±Åo»oco�qÁXm .an}XaÈ CtXncq }][n\nefyaÈ.

3. Xqc¹\o±ÅnWeqw A\q_á}]e±¿\ºjqw a\qgucubn, }]IsXoububn in\oIcan-

bo _n[o�oÈ FtÁºt\ DlÃq ecq¿qw?

Xqc¹\o±ÅnWw ardw Hcq eo[ uZngºjqaq¾neoÈ. uX\o PoÈbo²¿tÁ TNEB, ]d

IoudnapÊlqI³ \pj¿odqÉ Xqc¹º³ hqc¸oXanbo \o±Åo»o½q¾m . tI½oSº³u�n

aÊm LS\I³u�n uZngaq¾neqIboÈ.

4. acº³ aqlo�tÃSquan?

IenS¿o\qw D]coXd hvIcyº³�qanbo ASbnjtÃSq¿oboco�qÁ Ùdºjotdn-

Áqw XtÁ Hcq acw u]ndqaoÈ. CeotS aq³t»SoI³ an}XuabqÉr. AeotSbqw , \o±Ån-

Wnefyº³�nbm Hcq tNlq }]uZfua tXjo�qIbqÉr. \o±ÅnWw IkobquÄn³, e\w

eIqÃotÂ \o±u¥f}]Incw ]dXcw es¸º³ \½q]oSoÃo�qÁXo² INO _n[yÙcnWm .

5. AIuabqÉn NrSm ]ql¿qeÁm Isgotb uZngIcanbm _n[o�qw .CXou\tbºt\ ttI-

Incyw tNÇqw?

Xqc¹ºjo² \ouÁn, KqiIjo² \ouÁn bntXncr eo[ NrSqw DVeo�oÈ. AXo\n²¿-

tÁ, hap]}]uZfºjodqÉ Isgotb CXq uZngIcanbm _n[o�oÈ.

6. CXqu]ntdbqÉ aÊm ]ªXoI³ ISdodnWqÉXm . Icbodqt¾¹o²¿tÁ FeotSbnW-

e?

ISdo² CuX u]ntdbqÉ c¾m ]ªXoIjnWqÉXm . HÁm AÂn±½o�bodqw , HÁm taUoÊul-

\ob° ISdodqw . aÊqÉ FÈn ]ªXoIjqw IcbodnWm . an}XaÈ, CetbÈnw P\enhaqÉ

]½WºjodqanWm . DZnicW¿o\m , PÃn\odqÉ Iaoubn�, CÊdobotd, }Kn°hnuôn ,

In\Ubotd SNO XqSºobe. Ce IrSntX Auaco�bodqw , ttN\, Z¸oWtInlob

FÁoeoSºjodqw , CuXanXocobqÉ ]ªXoI³ \o±Åo�tÃ½o½q¾m/\o±Åo�tÃSn° u]n-

IqÁqaq¾m .
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7. ¤ dn_o²\oÁqaqÉ ulUoubn BImSoeoÊo , fofq�jo² P\\ tteIdyºjq¾n�qta-

Áq ]lbqÁXq hXyanuWn?

AÈ! INO \ocp¸Wndbw IncWw bntXncqeo[ ulUoubn BImSoeoÊoubn, eogºujn

D¾neqIboÈ.

8. Hcq udnuIn¿c dn_m \o±Åo»n² udnI¿otÂ aqkqe° IBqIjqw AXodnboco�qw;

AXo\n² CXotÂ aptX AWqu_nw_o½n² FÐq tNÇqw?

INO-bm�m \bX}Ð]canubn, Bbq[ \o±ÅnW]canubn Hcq d¸yºjqaoÈ. CXm ]r±B-

anbqw ASoÙn\fnhm}X KuegW¿o\qÉ Hcq eoZynõynhÙn]\anWm . CXm , AWq-

u_nw_ot\ÁÈ, atÊncq u_nw_o\qw Ccbnen\qÉ hn[yX XptcboÈ.

9. ¤ ]ªXo \SÃodn�quÄn³ hn[ncW P\ºjqtS hqc¸ Fºt\ DlÃn�qw?

£n$oºm Ùd¿otÂ uedotI½o¿oco�², A\qubnPyanb aqÁloboÃm u_n±UqI³

Ùn]o�², uPndo�ncqtS hqc¸n]cofpd\w, \o±ÅnW}]uZf¿qÉ FÈne±�qw ue-

¾ hqc¸n IeNº³,hqc¸nhwL¿otÂ an\Z7ºj\qhco»qÉ \o±ÅnW}]e±¿-

\º³, \o±ÅnW Ùd¿m Iq½oItj A\qeZo�nXoco�², FÁoetbnt� \SÃodn�q-

ÁXm eko hqc¸ DlÃn�qÁXnWm .

4 }]nuZfoIu\½º³

1. ¤ ]ªXo IncWw }]nuZfpbcnb P\º³�qÉ u\½ºuje?

PoÈn IjImS± eko hwÙn\ h±�n± DÁbo» }]nuZfoI eoIh\ ]ªXo \o±u¥fw

INO h|pIco»o½q¾m . CXq }]Incw ¤ }]uZf¿otÂ eoIh\¿o\nbm Hcq XqI \p-

�oebm�qÁXnboco�qw . arÁm uInSo cr] CXo\nbm A\qeZo�tÃ½o½q¾m . ¤ XqI,

hap]}KnaºjodqÉe±�m, ekoeoj�qI³, PdeoXcWw, BZobnbe \²IqÁXo\nbm

D]ubnKo�qw . Ikoeot\ Bhm]Zan�o, ]cane[o }]nuZfoIt¿nkodnjoItj D]ubnKo-

�Ww FÁm \o±ÅnW�cnlo² FSq¿q ]lbqw . an}XaÈ, \ocp¸Wndb¿o\qw , AeoSq-

t¿ Ppe\�n±�qw ue¾ \ouXyn]ubnK hn[\º³ tInSq�qen\qw , tI½oSºjqtSbqw

aÊm ÙdºjqtSbqw hr¸oÃo\nbqtant� \obao�tÃSqI eko Hcq eoõnKw BjqI³�m

ecqan\ an±\º³ XqlÁq Io½qw . ]ªXo ardw GÊeqa[oIw KqWw hap]}]uZfºjotd

hmIrjqI³�qw, uInujPqI³�qanWm . IncWw, fnhm}XnõocqNobqÉ eoZyn±QoI³�m

CeotS eÁm u}]nPImÊqI³ tNÇqIbqw , CXotÂ P\hÄ±� ]co]nSobo² ]¹njoIjeq-

Ibqw tNÇqÁXm , Hcq]nSm }]ubnP\w tNÇqw . \oban\qaXo A\qhco»m , ]cohct¿,

hmIrjqIjotd ASoÙn\hvIcyºjqw (infrastructure),]T\\odenceqw Db±¿n\nbm

FÈneo[ }]bUºjqw \S¿qÁXnboco�qw . IrSntX }]nuZfoIcnb bqeP\ºjqtS

fnhm}Xneu_n[w Db±¿n°, fnhm}X}]Z±f\ºjqw, fo²ÃfndIjqw aÊqw \S¿qw.

2. INO-bm�m Hcq P\hÄ±� ]co]nSobqu¾n?

D¾m! P\hÄ±� ]co]nSobqtS õnKanbm hap]}]tZfºjotd hmIrjqI³, uInujPqI³

FÁoe IrSntX, õncX¿otd aÊm , õvXoIfnhm}X KuegW, ]T\/Aªyn]\ hwL-

ºjqanbqw ,fnhm}Xneu_n[w ej±¿n\qÉ fnhm}Xpb P\hÄ±�]co]nSoI³ \S¿q-

ÁXo² XXm]ccnWm INO Ir½nbma . t]nXqP\ºjo² fnhm}Xeu_n[eqw , fnhm}Xpb

au\nõneeqw , ej±¿otbSq�qen\qw , õncX¿otd, XnXm]cyaqÉ GXm eoZynõynhÙn]-

\ºjotdbqw eoZyn±QoI³�m CeotS eÁq ]To�qen\qaqXIqÁ eoeo[ Xcw, tNlob,

}ih|Ind u}]ntPImÊqIjqw , aÊm }]e±¿\ºjqw aqÁo²�¾o½q¾m .

BZyL½ºjo² ¤ ]ªXoub�qlo»qw CXm ]coÙoXo \nf¿o\q IncWanIoÈntbÁqw

t]nXqP\ºtj DZmu_n[oÃo�qÁXo² Ir½nbma DeqIcnWm . AXo\n² }]nuZfoIcqtS

]oÐmWbqw Aeu_n[eqw ejtc }][n\anWm .
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3. P\ºjodqw AecqtS Ppehán\ an±\¿odqw FÐm anÊanWm \oº³ tIn¾qecqI?

hap]}]uZfºjotd eoZynõynh, PpeoX \odencº³ Db±¿qÁXo\qÉ NndIf2obn-

bo INO }]e±¿o�qw. (}]nuZfoInefyº³�qÉ hn[\ºjqtS ufJcWw, cnPyt¿

GÊeqw aoI» Nod fnhm}XÇcqanbqÉ hÄ±�w FÁoe eko . )

5 \yr}Sou\ntbÃÊo NodXm

5.1 FÐnWe?

\yr}Sou\nI³ }Zeyeqanbo Af2 _dw (weak interaction) eko }]Xo}]e±¿o�qÁ, Nn±Po-

Èn¿, Xpuct»lob avdoI IWºjnWm . ¤ _d¿otÂ f2oboÈnbma (Af2_dw, u]cq

hrNoÃo�qÁXq u]ntd¿tÁ Xptc f2o Iql¼ _danWm) IncWw }Zeyw \yr}Sou\nI³u�-

Xn¾m hqXncyanWm . hrcytÂbqw aÊm \¸}XºjquSbqw InÄo² (core) \yrImjobn± ^yrg\qw ,

aÊm Upu� }]e±¿\ºjqtSbqw ^danbo Au\IuInSo \yr}Sou\nI³ DXm]nZoÃo�tÃSqÁq-

¾m . ejtc eocjanbo }]Xo}]e±¿o�qÁXq ardw, \yr}Sou\nI³ hrcy°, õrao Cebotdnt�-

�rSobqw bntXncq XSôeqaoÈntX ISÁq u]nIqÁXnWm }]IsXoZ¿anb aÊu\Iw \yr}Sou\n

u}hnXôqI³ D¾m. hrÃ±u\neI³ (t]n½ot¿lo�qÁ \¸}Xº³), tldoIm \yr}Sou\nI³

(}]]uÕnXm]¿obo² \oÁqÉe), }]IsXoZ¿ ulUoubn BImSoeoÊo , õraobqtS AÐcp -̧

¿o² \S�qÁ uInhmaoIm ul }]Xo}]e±¿\º³ FÁoe. DZnicW¿o\m \ÅqtS hrcy°

Hcq th�Âo² GXn¾m CcqÁrlm d¸w uInSo d¸w uInSo d¸w uInSo (CXm ttSÃoºm tXÊÈ,

fco�qaqÉ hwLybnWm) \yr}Sou\nI³ DXm]nZoÃo�qÁq¾m . Hcq hrÃ±u\ne eohmu^nS\w,

hrcy° XtÂ 10 _oÈy° e±gt¿ PpeoXInd¿qXm]nZoÃo�qÁ \yr}Sou\nIjqtS 1000 aSºm

DXm]nZoÃo�qw . \ÅqtS fcpc¿o²�rSo ¨ucn th�°Uodqw _oÈy® IW�o\m \yr}Sou\n-

I³ ISÁq u]nIqÁq¾m . FÁo½qw Aebo² Db±Á ¥±ÃaqÉ telqw HuÁn cu¾n FBw

an}Xua \ÅqtS BtIbqÉ PpeoXInd¿m fcpceqanbm }]Xo}]e±¿o�qIbqÉr.

\yr}Sou\nI³FÁBfbwBZyanbm aquÁn½qe»Xm uen³^mKnºm ]vjo (Wolfgang Pauli)
FÁ fnhm}XÇ\nWm . 1930-² BbocqÁq CXm . ]t¸ \yr}Sou\nItj UoÊImSm tNÇn° 26

e±gºtjSq¿q. 1956-C² ttl°hm FÁqw uIne° (Reines and Cowan) FÁqw u]cqÉ c¾m

fnhm}XÇ±, \yr}Sou\n }]e±¿\ºjqtS tXjoeqI³ I¾q]oSo»q . CXm Hcq \yrImjobn±

lobnImSlo\Sq¿m Hcq hoÂoudÊ± }ZneIaSºob InUmaobqw uBnttlUotÂ Ajem ]coufn[o»q

tIn¾nbocqÁq \S¿obXm . ¤ eo8eIcanb I¾q]oSq¿¿o\m ttl°hm , 1995-td õv-

XoIu\nu_² ]¹o½q . HÁÈ, Iql¼Xm arÁm Xc¿odqÉ \yr}Sou\nIjqw AebqtS BÂo

]n±½o�ojqIjqw }]IsXobo² \od\o²�Ww FÁq \aq�lobnw . \yr}Sou\nIjqtS ]o¾w

(mass) Xptct»lqXnWm . AXotÂ ardytaÐnWÁm CXqetc B±�qw \oLbaoÈ. an}Xa-

È ejtcZrcw (\rlqIW�o\q IoudnapÊtln AXod[oIuan) hÕco�quÄn³ Hcq Xc¿odqÉ

\yr}Sou\n atÊncq Xc¿odqÉ \yr}Sou\n Bbo cr]w anlqÁq. CXm \yr}Sou\n ¨ôoudg°

FÁlobtÃSqÁ Hcq I|n¾w ta�n\o�² }]XoõnhanWm . ¤ }]Xoõnhw \ocp¸o�tÃ½Xm

IWoInõvXoI¿o² Hcq e° eko¿ocoenWm .

5.2 FÐo\m Aetb UoÊImSm tNÇWw?

hap]Indt¿ ]cp¸W-\ocp¸Wºjo² \oÁm u\ct¿ IcqXobocqÁXq u]ntd \yr}Sou\n

anôm ]rPyaÈ FÁm tXjo¼oco�qÁq. \yr}Sou\ntb UoÊImSm tNÇn\qÉ _qªoaq½m IncWw

¨ucn ey2oKX \yr}Sou\nbqtSbqw anôm F}XbntWÁn±�qw \oLbaoÈ. ]rPyw anôqÉ

}]InfIWº³ (u^nu½nWqI³) Iko¼n² }]]Õ¿o² GÊeqw hqdõanb IWº³ \yr-

}Sou\nIjnWm . AXo\n²¿tÁ, Aebm�m , Xptct»lob anôq¾nIqÁXq u]ndqw XºjqtS
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KqcqX|nI±gW }]õnew eko (anôqÉXo\n² KqcqX|nI±gWw AXm Xptct»lqXntW¹o²�r-

So D¾nIqw; Aºt\, Au\I uInSo IWºjqtS KqcqX|nI±gW }]õnew HÁq uN±Ám edob

Hcq }]õneanbm anlnw) }]]Õ]coWna¿o² hncanb ]¹m eio�n° Cetb hinbo�qw .

ASq¿Ind¿m }]]Õ ]coWnat¿ÃÊo tXjoeqI³ XcqÁ ]d uPynXofnhm}X \ocp -̧

Wºjqw D¾nbo½q¾m . AXo\n²¿tÁ \yr}Sou\nbqtS anôqw AebqtS aÊm h|õneºjqw

u\co½q ]To�qI eko¤ uPynXofnhm}X \ocp¸Wºtj fco ebm�qÁ ]d eoecºjqw \aq�m

ufJco�n\nIqw . Hcq Xc¿o²Ãl¼n² }]]uÕnXm]¿otb�qlo»qÉ ]d }][n\tÃ½Xqw ,

avdoIeqanb uNnZyº³�qÉ D¿cº³ \yr}Sou\nIjqtS ]�² D¾m. CXq IrSntX \-

¸}Xºjotd ¥±uÃnXm]nZ\t¿ÃÊobqw \yr}Sou\nI³�q¿cw Xcn\nIqw .CuÃn³ \ÅqtS

]�² Iql»q¿cºjqt¾¹odqw , aqkqe° D¿cºjqw õneo ]cp¸W-\ocp¸Wºjo² \oÁq

an}Xta dõo�qIbqÉr.

\yr}Sou\nIjq]ubnKo»m , \aq�m õraobqtS, InÄm aqXdouºn½qÉ AÐ±õnKu¿�qlo»m ]To-

�n° ]Êqw . CXo\m \yr}Sou\n uSnuan}K^o FÁnWm ]lbqÁXm . CXm , \yr}Sou\nI³ õrao�qÉo-

drtS ISÁq u]nIn° }]n]mXobqÉ GI IWºjnbXo\ndnWm hn[yanIqÁXm .

5.3 \yr}Sou\n \ocp¸Wndbº³ FÐq tIn¾m õrao�Sobodnboco�Ww?

u\ct¿ }]Xo]nZo»Xq u]ntd }Zeyeqanbm Af2 _dw eko an}Xw }]Xo}]e±¿o�qÁXo-

\n², Hcq ]cp¸Wfndbo², \yr}Sou\nItj UoÊImSm tNÇqI ejtc }]bnhualob Hcq In-

cyanWm .õvuan]coXd¿o² Hcq UoÊImS± e»ndqw \yr}Sou\nI³ AXodrtS ISÁq u]nIqw .

FÁn², D]coXd¿o² \yr}Sou\nItj�rSntX uInhmaoIm ulI³, }]IsXoZ¿ ulUoubn B-

ImSoeoÊo FÁoebq¾m . CetbÈnw UoÊImSlo²�rSp�SÁq u]neqIbqw holdqI³ XcqIbrw

tNÇqw . AXo\n² UoÊImSlo²�nWtÃ½Xm \yr}Sou\nbnuWn AuXn atÊtÐ¹odqanuWn FÁm

\o±Wbo�n° hn[o�oÈ. UoÊImSlo² \aq�q]ubnKaoÈn¿ ¤ A\nefy IWoIIjo²

\oÁqÉ A\nefy ]Ln¿d holdqI³ (background) Hkoen�qÁXo\nWm \yr}Sou\n \o-

cp¸WfndI³ õrao�Sobo² Ùn]o�qÁXm .UoÊImSlo\q uatdbqÉ õrao Hcq AcoÃ u]ntd

}]e±¿o�qÁq. CXm \yr}Sou\nI³�m hqXncyeqw , aÊm IWº³�XncyeqanWm . Aºt\ õr-

ao�Sobo² F}X Bk¿o² UoÊImS± ÙoXo tNÇqÁq FÁXo\\qhco»m ]Ln¿d IWº³

XSbtÃXqÁq.

\yr}Sou\nItj UoÊImSm tNÇn\nbo õrao�Sobo² \o±Åo�tÃ½, udnI¿otd BZy dn_qI-

jotdnÁnWm, õrao�Sobo² GIuZfw 2000 apÊlod[oIw Bk¿o² ÙoXo tNÇqÁ, CÐybodq-

É, uInjn± h|±BJ\o.

(Kolar Gold Field (KGF)) AÐcp¸ \yr}Sou\nItj BZyanbm UoÊImSm tNbmXXoeotSbn-

Wm . 1965-C². J\o ASbm�tÃ½uXntS ¤ dn_otÂ }]e±¿\eqw \o±¿o. udnI¿qÉ

FÈn õrK±õ \ocp¸Wndbºjqw Hcq IoudnapÊuln AXod[oIuan Bk¿odnWm ÙoXo tNÇq-

ÁXm . c¾m Xcw õrK±õ dn_qIjnWqÉXm : HÁm Hcq J\o�qÉo² Ùn]o»o½qÉe, c¾m Hcq

ulnUm Xqc¹¿o\qÉo² Ùn]o»o½qÉe. udnI¿ouÃn³ \ndm }][n\ \yr}Sou\n \ocp¸Wnd-

bºjq¾m : In\Ubotd hUm_lobo², PÃn\otd Iaoubn�bo², CÊdobotd }Kn°hnuôn

]±eX¿o², brFôotd hvUn° J\obo² FÁpboSºjodnWoe. uInjn± J\oIjotd \yr-

}Sou\n ]T\ºtjuÃntd \È \È \yr}Sou\n ]T\º³�nbm INO D³ÃtS aÊu\Iw \yr}Sou\n

]cp¸Wºjqw \S¿n° udnItaÄnSqaqÉ fnhm}XudnIw XÇntlSq¿q ecqÁq.

5.4 õrK±õ \ocp¸WndbqtS Ùn\w \o±Bbo�qÁXo\qÉ an\Z7º³.

1. FÈn ZofIjodqw1 1000 apÊlod[oIw õrao aqIjodq¾neWw. A\nefyanb ]Ln¿d

1[Kqi Hcq ]pTõrao�q XntkbtÈ¹o² u\tc dw_anbm 1200 apÊlod[oIw õrao aqIjodq¾nIWw FÁnWoXq-

tIn¾qu¥fo�qÁXm .]
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uInhmaoIm ulItj XSbn\nWoXm . GtXncq tthÊqw ¤ õvXoIfnhm}X an\Z7a\qh-

cou�¾XnWm .

2. A]IS hn[mbmXn LSIº³ (risk factors):hqc¸n an\Z7a\qhco»m ]nlbqtS Ùo-

cX }][n\tÃt½ncq LSIanWm . ¤ dn_m , C}Xbqank¿o² \o±Åo�n° u]nIqÁ,

õncX¿otd GÊeqw edob õrK±õ dn_nboco�qw . AXo\n²¿tÁ, õraofnhm}Xhn-

u¹XoIanb AloeqI³ (geotechnical information) aquÁbq¾nIqÁnXm A]IShn[yX

Aj�qÁXo² }][n\anWm . UoÊImS± udnUm ^nImS± ttIIncyw tNÇqÁXo\m , ]nlbqtS

ÙocX, hn}ÀX, HXq�w (stability,density,compactness) FÁoe }][n\tÃ½ebnWm .

3. õrIÄ ÙocX (seismic stability) C¿ctancq \ocp¸Wndb¿otÂbqw, A\q_á D]-

coXd hvIcyºjqtSbqw \o±ÅnW¿o\qw , ÙocXbm�qw, }]e±¿\ Indbjeo\qw (50

aqX² 100 e±gw etc) }][n\anWm .

4. õraofnhm}X]canb AloeqI³ : ]Ln¿dw (background) IW�n�qÁXo\nbm , }]uZ-

f¿otÂ ]r±B }Xoan\ uSnu]n õr]Sw (3D topo map) dõyanboco�Ww. }]Xoe±gw

75 aqX² 100 thÂpapÊ± an}Xw ak dõo�qÁ Zq±Èõ eswo }]uZfºjnWm UoÊImSlotÂ

}]e±¿\¿o\õoInayw . CXm UoÊImS± iyqaoUoÊo th°hoÊpem (humidity sensitive) B-

bXqtIn¾nWm . dn_otÂ Xn]\ob}ÐW¿o\q ue¾qÁ teÉw IrSntX, 1 tSñbod[o-

Iw anlÊoIm ^p²Um \²In\q]ubnKo�qÁ InÐºtj¿WqÃo�qÁXo\qw Befyanb

teÉw FÈnbmuÃnkqw dõyanboco�Ww.

5. ]ncoÙoXoI }]XynLnXw : ASoÙn\ Befyº³ IW�otdSq�quÄn³, ]ªXo }]uZ-

fw Hcq udndanb ttPe-]ncoÙoXoI }]uZfu¿nAXo\coIoudnBeqwÙoXo tNÇqI

FÁq InWnw. }]XynLnXw \o±ÅnWL½¿oud }][n\anbqw D¾eqIbqÉr. FÁn²,

¤ }]XynLnX¿otÂ Ajeq Iqlbm�n\qw , AXot\ \ob}Ðo»q \o±¿n\qw hn[o�qw .

}]e±¿\ hab¿m }]XynLnXºjq¾nen\qÉ h[yX ejtc�qlenWm .

6. F¿ou»c² : \È eynehnboI ASoÙn\hvIcyºjqÉ }][n\tÃ½ \Kcºjoudbm�m

ejtctÃ½Ám u]nIn\qw ecn\qw IkobWw.

7. \yr}Sou\n _pw : õneobo² euÁ�eqÁ eoeo[ \yr}Sou\n ^nImSloIjoud�qÉ Zrceqw ,

õvXoIfnhm}X]canbo , D¾nub�neqÁ GtX¹odqw }]uXyI B\qIrdyw .

8. Ùd¿otÂ Zp±LInd dõyX.

6 ¦.F°.¨bm�qÉ ep¸Weqw teÈqeojobqw

CÐybotd atÊncq avdoIfnhm}X ]ªXobqw }fao�n¿}X edob Xc¿odnWm INO eoõne\w

tNÇtÃ½o½qÉXm . \yr}Sou\n tInjn_ulg° }KrÃm , FÁ Ir½nbmabm�q Pîw \²Iob, õncX¿o-

td, 7 Ùn]\º³ HÃq e» BZy [ncWn�cn± (MoU) AXqu]ndt¿ BZyt¿�cnlnWm .

CXm õncX fnhm}X hari¿otÂ Deni¿otÂbqw hiIcWau\nõnetÂbqw tXjoenWm .

}]e±¿\¿otÂ BZyL½¿o², 50000 S® õncaqÉ Hcq anlttÊhmUm (InÐeXmIco»)

CcqÄm IujncoapÊ± UoÊImS±, õraobqtS AÐcp¸¿o², uInhmaoIm ul }]e±¿\w ekobq-

Xm]nZoÃo�tÃSqÁ AÐcp¸ \yr}Sou\nItjÃÊo ]To�n° D]ubnKo�qw . CXm \yr}Sou\n

HôoudtgntÂ ]cnapÊlqI³ IsXyanbm Aj�qÁXo\nWm . C\otbncq d¸yw \yr}Sou\n an-

ôqI³ GXm }Ia¿odnWSq�o e»oco�qÁXm (ordering) FÁXot\ÃÊo ]To�qI FÁXnWm .

CuÃnkt¿ Aloeq]ubnKo»m \yr}Sou\n anôqI³ GXm }Ia¿odnWSq�o e»oco�qÁXm FÁ-

loboÈ. CXm \yr}Sou\n õvXoI¿otd ejtc avdoIanb Hcq XqlÁ hahybnWm . INO-bm�qw

Hcq ]t¸ NOνA-bm�qaÈntX (u\ne) , udnI¿m CuÃnkqÉuXn, C\o ecn\oco�qÁuXn
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Bb atÊncq UoÊImSlo\qw , ASq¿ 10 e±gº³�qÉo² ¤ uNnZy¿o\q¿cw \²In\neoÈ.

u]nhoÊpeqw t\KÊpeqw ayquenWqItj ue±Xoco»lobn\qÉIkoeqÉXq tIn¾m INO-bm�m¤

uNnZy¿o\q¿cuaIn\neqw .

¤ UoÊImS±, PÃn\otdubn, brulnÃotdubn, brFôotdubn, Hcq \yr}Sou\n ^nImSlo-

bo² DXm]nZoÃo�qÁ Hcq \yr}Sou\n _paot\ UoÊImSm tNÇn\qÉn eoZrc UoÊImSlnbm Hcq

Zp±LZrc (6000 Io .ap aqX² 11500 Io .ap etc) ]cp¸W¿o² D]ubnKo�n\nIqw . ¤ \yr-

}Sou\nI³ eoZrcõneobo² (10-15 e±gº³�q ufgw) , ua²Ãl¼ GtX¹odqw Ùd¿qÉ

Hcq BImhodulÊ± hvIcy¿o² DXm]nZoÃo�t]SqÁebnIqw . ¤ \yr}Sou\nItj, õraobqtS

]d õnKºjodnbm ÙoXo tNÇqÁ A\qubnPy UoÊImSlqIjoud�bbm�qIbqw , AetbÃÊo

]To�qIbqw tNÇneqÁXnWm .

[BImhodulÊ± hvIcy¿o² a\qgy\o±ÅoXantW¹odqw , õrao�qÉodrtS _panbm�SÁq

u]nbo eoZrc UoÊImSlo² UoÊImSm tNÇtÃSqta¹odqw , Ae \yr}Sou\nIjntWÁqw, Ae AuÃn-

kqw Af2 _dw eko an}Xua }]Xo}]e±¿o�qIbqÉr FÁqw, AXo\n²¿tÁ Ae a\qgy-

u\n, aÊm PpePndº³u�n, FÐo\m õrao�q u]ndqw in\oIcaÈ FÁXm ejtc }][n\tÃ½Xqw

FuÃnkqw ¨±¿ocou�¾Xqanb Hcq ehmXqXbnWm . Hcq a\qgyt\ Au]¸o»m ejtcb[oIw

hn}ÀXbqÉ õraobo²�rSo \yr}Sou\nI³ ISÁq u]nIqÁqteÁqw, FÁo½qw õrao�m Hcq uZng-

eqw hwõeo�qÁoÈ FÁqaqÉ ehmXqX XtÁ, \yr}Sou\nIjqtS u}fnXuôXnbndqw Aebm�m

uZnganbo Hco�dqw }]Xo}]e±¿o�n° hn[o�oÈ FÁXo\q tXjoenWm . (\yr}Sou\nI³

Hcq]nSm IoudnapÊlqIjqw }]Infe±gºjqw Xn¾n° tI²ÃqÉecntWÁXq XtÁ Aetb

ejtc IvXqIIcanb IWºjn�qÁq. ) AXo\n²¿tÁ Hcq \yr}Sou\n ]cp¸Weqw Bbq[

eoIh\¿o\q ue¾obqÉXÈ, alo»m , }]IsXobqtS IvXqIºjotd�m Xql�qÁ PndIº³

an}XanWm . ] INO }]e±¿\¿otÂ c¾nw L½anbnWm _pw ]cp¸Wºtj�W�n�qÁXm .

]t¸ \yr}Sou\n ^nImSloI³ CXq etc HcoS¿qw \o±Åo�tÃ½o½oÈn¿Xo\n² CXm Hcq eoZrc

d¸yanWm . F¹odqw , CXm }]Zn\w tNÇqÁhasªanb fnhm}XÇn\w IrSntX,¤L½¿otd

}]e±¿\¿o\m GÊeqw }][n\anb Nn±Pm Xoco»lob² INO-bm�m \Ánbm tNÇn° ]ÊqtaÁ-

Xqw , CXo\qÉ }]uNnZ\anWm . cnPyt¿ ej±Áq ecqÁ IWoIn/DÁuXn±P õvXoI¿o²

Hcq]nSm h|n[p\w tNdq¿n° hn[o�qw . INO-bo² ]cofpdoÃo�tÃSqÁ BjqI³, CeotS

an}XaÈ, udnI¿qÉ aÊm IWoInõvXoI ]ªXoIjodqw XºjqtS tteZKm[yw hwõne\ tNÇn°

}]n]mXobqÉecnboco�qw . Zp±L Indbjeo² INO, õvXoIfnhm}Xw, õraofnhm}Xw, Ppefn-

hm}Xw, aÊm A\q_á F°Po\ploºm uaJdI³ FÁoe ]To�n\qÉ Hcq udnuIn¿c õrK±õ

\ocp¸Wfndbnbm ejcqtaÁm IcqXqÁq. INO Hcq udndanb ttPe-]ncoÙoXoI uaJdbodn-

boco�qw ÙoXo tNÇqI FÁXou\ÃÊo , CXoud Hucn AwKeqw fco�qw u_n[en°/u_n[eXo

BWm. }]e±¿\ L½¿o², ¤ dn_m ]coÙoXo�m , GtX¹odqw eo[¿odqÉ uZngw, fdyw

D¾n�qtaÁq IcqXqÁoÈ. \o±ÅnWL½¿odq¾nIqÁfdyw Iqlbm�n°FÈn eo[ }faºjqw

\S¿qw.

udnuIn¿c KuegW¿o\nbm Hcq ]qXob KuegWfnd \o±Åo�qÁXoud�m, INO, fn-

hm}XÇucbqw , F°Po\pb±anucbqw ¸Wo�qÁq. ¤ \ocp¸Wfnd Ùn]o�qÁXo\qÉ

teÈqeojoI³ u\coSn° RºjqtS IrtSu»cqen\qw , eyXyhmXantbtÐ¹odqw tNÇqen\qaqÉ

\È AehcanWoXm !

_átÃSn\qÉ eoecº³ : IrSqX² eoecº³�nbm www.ino.tifr.res.in FÁ te_mtthÊm

hÀ±fo�qI, AtÈ¹o² Xntk�nWo»oco�qÁ ua² eodnh¿o² _átÃSqI :

t}]n^ô± F°.tI.tan¾² (e2nem ) ,

Ênln C°$oSyr½m ¨^m ^¾taÂ² louh±Nm (TIFR),
uinao õnõn ulnUm ,

aqwtt_-400 005

URL: www.ino.tifr.res.in
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