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g§nmXH$s`

AmOMo `wJ ho {dkmZ`wJ Amho Ago åhQ>bo OmVo. `m
{dkmZ`wJmV Amnë`m ^modVr Omo V§ÌkmZmMm {diIm nS>bm
Amho Vmo {dkmZmVrb ZoÌXrnH$ àJVrMmM EH$ ^mJ Amho.
_mZdr OrdZmMm EH$hr n¡by Agm Cabobm Zmhr, Á`mda
V§ÌkmZmMm à^md nS>bobm Zmhr. KaJwVr CnH$aUm§nmgyZ
AdH$me g§emoYZmn`ªV V§ÌkmZmZo Amnbo nm` ngabo AmhoV.
na§Vw H$moUVo V§ÌkmZ Mm§Jbo Am{U H$moUVo Amnë`mgmR>r
KmVH$ qH$dm AZmdí`H$ Amho, ̀ mMm J§^ra {dMma H$aÊ`mMr
AmOMr Amdí`H$Vm Amho. CXmhaUmW©, d¡ÚH$s` joÌmVrb
AmYw{ZH$ CnH$aUo, Am¡fY{Z{_©VrVrb g§emoYZ, H¥${Ì_
Ad`d `m_wio _mZdmMo Am`wî` XrK© Am{U Amamo½`nyU© hmoV
Amho. Ë`mM doir, AmpÊdH$ AñÌ{Z{_©Vr, ̀ wÕmgmR>r dmnabr
OmUmar àJV gmYZo, Am{U _mZdmÀ`m _mZ{gH$ Amamo½`mda
hmoUmao V§ÌkmZmMo Xþîn[aUm_ `m_wio g_mOmda _moR>o g§H$Q>
AmoT>dVo.

Joë`m Mma XeH$m§_Ü`o BVŠ`m doJmZo V§ÌkmZmZo Or Pon
KoVbr Amho, Vr nmhÿZ gm_mÝ` _mUyg Amü`m©Zo W¸$ hmoVmo
Am{U ~è`mMdoim Jm|YiyZXoIrb OmVmo. 1980À`m XeH$mV
g§JUH$ \$ŠV H$m`m©b`mV qH$dm g§emoYZH|$Ðm§V {XgV hmoVo,
Va AmO àË`oH$mÀ`m pIemV ñ_mQ>©\$moZ Amho. H¥${Ì_
~w{Õ_Îmm, B§Q>aZoQ> Am°\$ qW½O, amo~mo{Q>Šg, ~m`moQ>oŠZm°bm°Or
`m§gma»`m emIm§Zr _mZdr OrdZe¡brV H«$m§{VH$maH$ ~Xb
KS>dyZ AmUbo AmhoV. na§Vw `m PnmQ>çmZo hmoUmè`m
~Xbm§_wio nma§n[aH$ _yë`o, _mZdr ZmVr, VgoM gm_m{OH$
aMZm `m§da VmU {Z_m©U hmoVmo, hohr dmñVd Amho.

{dkmZ Am{U V§ÌkmZ `m XmoÝht_Ü`o g_Ýd`
AgÊ`mMr JaO Amho. {dkmZ ho {dMmam§Mo, emoYm§Mo Am{U
VH©$ewÕVoMo joÌ Amho, Va V§ÌkmZ ho Ë`m emoYm§Mm àË`j
ì`dhmamV Cn`moJ H$ê$Z XmIdVo. `m Xmohm|Mm nañnanyaH$
g§~§Y amIbm Jobm, Va _mZdOmVrÀ`m H$ë`mUmgmR>r
A_`m©X g§Yr CnbãY hmoVmV. CXmhaUmW©, d¡km{ZH$m§Zr
Zdo D$Om©òmoV emoYbo Va V§ÌkmZ Ë`mMo Cn`wŠV `§ÌUoV
ê$nm§Va H$aVo. na§Vw, `m XmoKm§_Ü`o g_Ýd` Zgob, åhUOoM
{dkmZ \$ŠV emoYmnwaVo _`m©{XV am{hbo qH$dm V§ÌkmZ
A{VaoH$mZo Z\o$ImoargmR>r dmnabo Jobo, Va Ë`mMo A{Zï>
n[aUm_ g_mOmbm ^moJmdo bmJVmV. n`m©daUmMo àXÿfU,
_mZdr ZmË`m§Vrb Xþamdm, _mZ{gH$ VUmd, VgoM; `wÕOÝ`
n[apñWVr ho Ë`mMo H$mhr R>iH$ Xþîn[aUm_ AmhoV.
åhUyZM, V§ÌkmZmMm Cn`moJ H$aVmZm {ddoH$, g§`_ Am{U
_mZdr _yë`o `m ~m~r OnUo Amdí`H$ Amho. AÝ`Wm

V§ÌkmZ Amnë`mgmR>r gmo`rnojm g§H$Q>oM {Z_m©U H$arb.
{dkmZ Am{U V§ÌkmZ ̀ mV Zo_H$m \$aH$ H$moUVm, hm àý

Oa {dMmabm Va {dkmZ åhUOo kmZ {_idÊ`mMr à{H«$`m
Am{U V§ÌkmZ åhUOo  Ë`m kmZmMm Cn`moJ H$ê$Z gmYZo
Am{U gmo`r {Z_m©U H$aÊ`mMr à{H«$`m, Ago Ë`mMo CÎma
gmoß`m eãXm§V XoVm `oB©b. {dkmZmMm Aä`mg H$aVmZm
{ZgJm©Vrb {Z`_, KQ>Zm Am{U gË` g_OyZ KoUo hm à_wI
CÔoe AgVmo. EImXr Jmoï> qH$dm KQ>Zm H$er KS>Vo? H$m
KS>Vo? `m àým§Mr CÎmao emoYÊ`mMm à`ËZ {dkmZmÀ`m
Aä`mgmVyZ Ho$bm OmVmo. {dkmZ ho ewÕ kmZ (theoretical)

AgVo. Vo kmZ {_idÊ`mgmR>r {ZarjUmda AmYm[aV à`moJ
Ho$bo OmVmV, {gÕm§V _m§S>bo OmVmV d Ë`m§Mr nS>VmiUr
Ho$br OmVo. PmS>mdê$Z g\$aM§X Imbr nS>Vo `m
{ZarjUmdê$Z Ý`yQ>Z ̀ m§Zr JwéËdmH$f©UmMm  {gÕmÝV _m§S>bm.
Vmo {gÕm§V {d{dY H$gmoQ>çm§da VmSy>Z nm{hbm, Ë`mdê$Z
JwéËdmH$f©U~bmÀ`m AMb§H$mMr qH$_V {Z{üV Ho$br.

S>mëQ>Z `m§Zr AUy _m°So>bMm àñVmd  amgm`{ZH$
g§`moJm§À`m {Z`_m§À`m AmYmao _m§S>bm. Ë`m§Zr {ZîH$f© H$mT>bm
H$s nXmW© AUy§Zr ~Zbobm Amho, àË`oH$ _ybÐì`mMo AUy
EH$gmaIo AgVmV, Am{U g§`wJo hr Ë`m§À`m R>amdrH$
g§`moJm§_wio V`ma hmoVmV. Zrëg ~moha `m§Zr Amnbm
AUw{gÕm§V gZ 1913 _Ü`o _m§S>bm. Ë`mnydu Oo. Oo. Wm°_gZ
`m§Zr {H$e{_e nwqS>J _m°So>b {Xbo hmoVo Am{U AZ}ñQ> éXa\$moS©>
`m§Zr gZ 1911 _Ü`o gwdU©nÌ à`moJmVyZ AUyÀ`m H|$ÐH$mMm
emoY bmdyZ AUyMr aMZm gm§{JVbr. na§Vw éXa\$moS©>À`m AUy-
aMZoV EH$ _moR>m àý hmoVm - H|$Ðm^modVr {\$aUmao BboŠQ´>m°Z
gVV D$Om© J_mdyZ eodQ>r H|$ÐH$mV H$mogiVrb, Ago emñÌr`
{dÚwVMw§~H$ËdmZwgma {XgV hmoVo. hm àý gmoS>dÊ`mgmR>r ~moha
`m§Zr ¹$m§Q>_ `m§{ÌH$sMo (Quantum theory) VÎd dmnabo.
Ë`m§Zr _°Šg ßb±H$ ̀ m§À`m ¹$m§Q>m-{gÕm§Vmda Am{U AmBÝñQ>mBZ
`m§À`m \$moQ>m°Z H$ënZoda AmYma KoVbm.

Mmëg© S>m{d©ZZo _m§S>bobm CËH«$m§VrMm {gÕm§V (Z¡g{J©H$
{ZdS>) _w»`V… {ZarjU d AZw^dmda AmYmabobm hmoVm.
Ë`mZo gZ 1831-36 Xaå`mZ EM.E_.Eg. {~Jb `m
OhmOmdê$Z OJ^«_U H$aVmZm {ZgJm©Vrb {d{dY Ordg¥ï>r,
Ë`m§Mo A{Ydmg, aMZm, dV©Z d ^m¡Jmo{bH$ {dVaU `m§Mm
Aä`mg Ho$bm. JmbmnmJmog ~oQ>m§darb q\$M njr _ybV…
EH$mM nyd©OmnmgyZ Ambobo hmoVo, nU àË`oH$ ~oQ>mda S>m{d©Z
`m§Zm Ë`m§À`m MmoMtÀ`m aMZoV \$aH$ AmT>ibm. Hw$R>o MmoM
{~`m \$moS>Ê`mgmR>r _O~yV, Va Hw$R>o {H$So> ImÊ`mgmR>r
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~marH$, Va Hw$R>o \w$bm§Mm ag emofÊ`mgmR>r AZwHy$b hmoVr.
`mdê$Z S>m{d©Z `m§Zm OmUdbo H$s n[apñWVrZwgma gOrdm§Mr
aMZm ~XbV OmVo Am{U AZwHy$b ~Xb Agbobo Ord {Q>Hy$Z
amhVmV. doJdoJù`m ~oQ>m§darb H$mgdm§À`m H$dMmÀ`m aMZoV
{^ÞVm hmoVr. `mdê$Z S>m{d©Z `m§Zm gOrdm§_Ü`o ^m¡Jmo{bH$
{dbJrH$aUm_wio ~Xb KS>V Agë`mMm nwamdm {_imbm.
X{jU A_o[aHo$V Ë`m§Zm _moR>_moR>çm àmMrZ àmÊ`m§Mo Ordmí_
(CXm. {demb ñbm°W) gmnS>bo, Oo AmO ApñVËdmV
Agboë`m àmÊ`m§er gmYå`© XmIdV hmoVo. `mdê$Z Ë`m§Zr
Agm {dMma Ho$bm H$s AmOMo Ord ho ^yVH$mimVrb
ñdê$nm§VyZ CËH«$m§V Pmbobo AmhoV.

AboŠPm§S>a âboq_J `m§Zr à{VO¡dH$m§Mm (Antibiotics)

emoY AJXr ̀ moJm`moJmZo, nU ~maH$mB©Zo Ho$boë`m {ZarjUmVyZ
bmdbm. gZ 1928_Ü`o âboq_J b§S>Z_Yrb g|Q> _oar
hm°pñnQ>b_Ü`o ñQ>°{\$bmoH$m°H$g Am°[a`g `m {OdmUy§da
g§emoYZ H$aV hmoVo. Ë`m§Zr ho {OdmUy dmT>V Agboë`m H$mhr
noQ´>r {S>eog à`moJemioV R>odë`m hmoË`m. H$mhr {Xdg gwÅ>rda
Joë`mZ§Va naV Amë`mda Ë`m§Zr nm{hbo H$s EH$m {S>e_Ü`o
~waer (mold) dmT>br Amho. Ë`m ~waerÀ`m AmOy~mOybm
Agboë`m ^mJmV {OdmUy§Mr dmT> nyU©nUo Wm§~br hmoVr, Va
BVa ̂ mJmV Vo dmT>V hmoVo. hr ~waer no{Z{g{b`_ Zm°Q>°Q>_ hr
hmoVr.`m ~waerZo H$mhrVar {d{eï> Ago Ðì` gmoS>bo hmoVo Oo
{OdmUy§À`m dmT>rg _maH$ qH$dm AS>dUmao hmoVo. Ë`m Ðì`mbm
âboq_J `m§Zr no{Z{g{bZ Ago Zmd {Xbo. WmoS>Š`mV âboq_J
`m§Zr ~waerÀ`m dmT>r^modVr {OdmUy§Mr dmT> Wm§~bobr
Agë`mMo {ZarjU H$ê$Z à{VO¡dH$m§Mm emoY bmdbm.

V§ÌkmZmMm CÔoe {dkmZmVyZ {_imbobo kmZ dmnê$Z
_mZdr OrdZ gwb^ H$aUo hm AgVmo. {dkmZmMm Aä`mg
H$ê$Z {_idbobo kmZ AmnU H$go dmnê$? Ë`mMm `mo½`
Cn`moJ Hw$R>o hmoB©b? ho àý gmoS>dVmZm V§ÌkmZ {dH${gV
hmoVo. Vo Zoh_rM Cn`moOZmË_H$ (applied) AgVo. d¡km{ZH$
VÎdm§Mm dmna H$ê$Z gmYZo, ̀ §Ìo, nÕVr V`ma Ho$ë`m OmVmV.
JwéËdmH$f©UmMm {Z`_ dmnê$Z am°Ho$Q qH$dm CnJ«hàjonU
V§ÌkmZ {dH${gV H$aÊ`mV Ambo. am°Ho$Q> åhUOo àjonUmñÌo
{dH${gV Pmë`m_wio _mUyg M§Ðmda CVê$ eH$bm, A§VamimV
g§emoYZ à`moJemim ~m§Yy eH$bm Am{U _§Jimda CVaÊ`mMr
ñdßZo ~Ky bmJbm. na§Vw àjonUmñÌm§_wio OJmV OrdKoUr
eñÌñnYm© {Z_m©U Pmbr Amho. Ë`mVM S´>moZ Am{U
amo~mo{Q>Šg_wio AmUIr Jw§VmJw§V hmoV Amho. CËH«$m§VrÀ`m
VÎdm§Mm dmna H$ê$Z O¡dV§ÌkmZ Am{U OZwH$s` A{^`m§{ÌH$s
(genetic engineering) {dH${gV Pmbo. BÝew{bZ V`ma
H$aÊ`mgmR>r OZwH$s` A{^`m§{ÌH$sZo Or AZ_mob _XV Ho$br
Amho, d {OdmUy§H$Sy>Z Ë`mMr {Z{_©Vr H$ê$Z _Yw_ohmÀ`m

H$moQ>çdYr é½Um§Zm XrKm©`wî` {Xbo Amho. _mÌ à{VO¡{dH$m§À`m
A_`m©X dmnam_wio à{VO¡{dH$m§Zm à{VamoY H$ê$Z AOo`
~ZUmè`m gyú_ Ordm§Zr d¡ÚH$s` {dœmMr Pmon CS>dbr Amho.

AUwaMZoÀ`m kmZmda AmYm[aV g§JUH$ {Mn, AUwD$Om©
H|$Ð Am{U AUw~m°å~Mo V§ÌkmZ {dH${gV  Pmbo. g§JUH$mZo
Ho$bobr H«$m§Vr AmnU nmhmVmoM Amho. g§JUH$m§À`m
_mÜ`_mVyZ B§Q>aZoQ> KamoKar nmohmoMbo Am{U _mo~mBb_wio Va
Vo àË`oH$mÀ`m pIemV nmohmoMbo Amho. gd© ~±qH$J Am{U
Am{W©H$ joÌ {S>{OQ>b `wJmV Ambo Amho. OJ^amVrb
AUwD$Om©H|$Ðo drO{Z{_©Vr H$aV AmhoV. Ë`mM~amo~a
AUw~m±~Mr Q>m§JVr Vbdmahr OJmÀ`m _mÏ`mda bQ>H$Vo
Amho. `mdê$Z Ago bjmV `oB©b H$s V§ÌkmZmÀ`m ZmÊ`mbm
XmoZ ~mOy AmhoV. A§H$s` qH$dm {S>{OQ>b V§ÌkmZ
\$moQ>moJ«m\$sgmR>r daXmZ R>abo Amho, H$maU Ë`m_wio H°$_oè`mMo
amobM hÔnma Pmbo d amob So>ìhbn H$aÊ`mgmR>r Or agm`Zo
bmJV hmoVr Ë`m§Mm dmna Wm§~bm Amho, Ë`m_wio  Ë`m§Zr hmoUmao
àXÿfU nyU© Wm§~bo Amho. {S>{OQ>b V§ÌkmZm_wio àË`oH$
_mo~mBb_Ü`o hOmamo \$moQ>mo KoUo eŠ` Pmbo Amho. VrM A§H$s`
àUmbr KS>çmimÀ`m {dœmgmR>r _mÌ emn R>aV Amho.
bm§~H$mMr qH$dm MmdrMr KS>çmio AMyH$ doi Xe©dV hmoVr
Am{U n`m©daUnyaH$ hmoVr. _mÌ Ë`m {R>H$mUr A§H$s` àUmbr
{dH${gV Pmë`m_wio àM§S> à_mUmV ~°Q>è`m§_wio hmoUmao àXÿfU
dmT>bo Amho. ñd`§nmH$KamVrb gwarMm dmna X¡Z§{XZ
ñd`§nmH$mV daXmZ R>aVmo, nU Ë`mM gwarMm dmna eñÌ åhUyZ
Pmbm Va {VÀ`m_wio EImÚmbm àmUhr J_dmdo bmJVmV. Xmof
gwarMm ZgVmo, Va dmnaUmè`mH$So> Vmo OmVmo.

Ë`m_wio {dkmZmZo {Xboë`m kmZmMm dmna H$ê$Z {dH${gV
Pmboë`m àË`oH$ V§ÌkmZmMm dmna Mm§Jë`mgmR>rM hmoB©b ho
gm§JVm `oV Zmhr. V§ÌkmZmMo {dûcofU H$ê$Z Ë`mda _`m©Xm
KmbUo Amdí`H$ Amho. _mZdmZo KmoS>çmMr eŠVr dmnaÊ`mMo
R>adbo Am{U Ë`mbm Amnë`m AYrZ R>odÊ`mgmR>r Ë`mbm
bJm_ KmVbm. V§ÌkmZ hoXoIrb epŠVembr Aœmà_mUoM
AgVo. Ë`mbm bJm_ KmbVm Ambm nm{hOo. Amnë`mbm
H$moUVo V§ÌkmZ  H$emgmR>r hdo `mMm {dMma H$aVmZm Ë`mMo
Xþîn[aUm_ H$moUVo Am{U H$go hmoVrb, `mMr XIb AmnU
KoVbr nm{hOo Am{U Vgm {dMma H$am`bm Zì`m {nT>rbmhr
{eH$dVm Ambo nm{hOo. Amnë`mbm OmñVrV OmñV Amam_
XoUmar V§Ìo {dH${gV Pmbr Iar, nU Ë`m_wio dmMbobm doi
AmnU IamoIaM gËH$maUr bmdVmo H$m, `mMo  AmË_narjU
àË`oH$mZo H$amd`mg hdo.

- eaX H$mio
sharadkale@gmail.com



{dkmZYmam$&&$gßQ>|~a 2025$&&$6

hdm_mZemñÌ ho gd©g_mdoeH$ emñÌ AgyZ Ë`mMm
dmna gd© godmH$m`mªgmR>r hmoVmo. hr H$m`} gwairV
hmoÊ`mgmR>r hdm_mZmMr pñWVr _mhrV AgUo åhUOoM {VMm
A§XmO _mhrV AgUo AË`mdí`H$ AgVo. hdm_mZmMm
A§XmO åhUOo EImÚm ñWimÀ`m Am{U H$mimÀ`m
hdm_mZmMr pñWVr H$mhr Vmg Vo H$mhr {Xdg AmYrM
dV©dUo. 19ì`m eVH$mnmgyZ VËH$mbrZ V§ÌkmZ dmnê$Z
d¡km{ZH$ nÕVrZo hdm_mZmMm A§XmO ~m§YÊ`mÀ`m nÕVr
gwê$ Pmë`m.

hdm_mZmÀ`m A§XmOmÀ`m nÕVr
hdm_mZmÀ`m A§XmOm_Ü`o nO©Ý`_mZ, AmÐ©Vm, CîUVoMo

à_mU, dmè`mMm doJ, hdoMm Xm~ VgoM AMmZH$ `oUmar
Z¡g{J©H$ AmnÎmr `m§Mr _m{hVr {_iVo.

hdm_mZmMm A§XmO KoÊ`mgmR>r hdoÀ`m gd© KQ>H$m§À`m
Zm|Xt ì`dpñWV AgUo Amdí`H$ AgVo. gÚ…pñWVrVrb
(real time) d ^yVH$mimVrb hdm_mZmÀ`m Zm|XtMr J{UVr`
nÕVrZo AmH$So>_moS> H$ê$Z g_rH$aUo gmoS>dmdr bmJVmV.
gÚ…pñWVrÀ`m hdm_mZmÀ`m
KQ>H$m§Mm g_mdoe Zgë`mg
A§XmOm_Ü`o AMyH$VoMm A^md
{XgyZ `oVmo. hdoÀ`m {d{dY
KQ>H$m§Mm, {d{dY ñWi d
H$mbmdYtÀ`m {ZarjUm§À`m
Zm|Xr VgoM CnJ«hm§H$Sy>Z
`oUmar _m{hVr d à{V_m `m
gdmªMm EH${ÌV Aä`mg H$ê$Z
nwT>rb H$mbmdYrgmR>r
hdm_mZmMm A§XmO dV©dbm

AZKm {eamiH$a

A§XmO hdm_mZmMm

OmVmo.
hdm_mZmMm A§XmO hm VrZ àH$maÀ`m H$mbmdYtgmR>r

AgVmo. Aën H$mbmdYrMm (short range) A§XmO hm
nwT>rb H$mhr Vmgm§gmR>r Vo 1-2 {Xdgm§gmR>r, _Ü`_
H$mbmdYrMm (medium range) A§XmO hm nwT>rb 3 Vo 7
{Xdgm§gmR>r Am{U XrK© H$mbmdYrMm (long range) A§XmO
hm 8 Vo 14 {Xdgm§gmR>r AgVmo. g§nyU© F$VyMm {deofV…
^maVmVrb nmdgmù`mMm åhUOoM _mog_r nmdgmMm A§XmO
hm XrK© H$mbmdYr `m àH$mamV `oVmo. ^maVmV XrK©
H$mbmdYrMm _mog_r nmdgmMm A§XmO dfm©VyZ VrZ doim
{Xbm OmVmo. Ë`mMr d¡YVm (validity) 10 Vo 30 {Xdg
BVH$s AgVo. `m A§XmOmMm _w»` Cn`moJ eoVrgmR>r hmoVmo.
AmVm gÚ…pñWVr Vo nwT>rb H$mhr Vmgm§gmR>rMm A§XmOhr
(nowcasting) Ho$bm OmVmo.

hdm_mZmMm A§XmO gmam§er (Synoptic), g§»`mË_H$
(Numerical) Am{U gm§p»`H$s` (Statistical) `m VrZ
nÕVrZo V`ma Ho$bm OmVmo.
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gmam§er nÕV
hr nÕV nma§n[aH$ AgyZ Vr 1950À`m eVH$mÀ`m

eodQ>n`ªV dmnabr OmV hmoVr. `m_Ü`o hdm_mZmÀ`m {d{dY
KQ>H$m§À`m EH$mM {d{eï> doir KoVboë`m {ZarjUm§À`m Zm|Xr
dmnê$Z hdm_mZmMm VŠVm (weather chart) V`ma Ho$bm
OmV Ago. hdm_mZmMr ~XbË`m pñWVrdê$Z Ë`mMr gamgar
pñWVr H$mT>Ê`mgmR>r XaamoO AZoH$ VŠVo V`ma H$amdo bmJV
hmoVo. hOmamo ñWmZH$m§da KoVboë`m {ZarjUm§À`m àM§S>
à_mUmVrb Zm|Xr {_idyZ d Ë`m§Mo {dûcofU H$ê$Z ho VŠVo
{Z`{_VnUo V`ma Ho$bo OmV hmoVo. `m VŠË`m§Mm AZoH$ df}
gyú_ d H$miOrnyd©H$ Aä`mg H$ê$Z hdm_mZmÀ`m
A§XmOmgmR>r AZw^dOÝ` (empirical) {Z`_ ~Zdbo Jobo.
`m_Ü`o ^yVH$mimVrb hdm_mZmÀ`m {ZarjUm§er
gÚ…pñWVrVrb {ZarjUm§Mr VwbZm H$ê$Z A§XmO gm§{JVbm
OmVmo. Ë`mMm Cn`moJ H$_r H$mbmdYrgmR>r hmoVmo.

g§»`mË_H$ (Numerical) nÕV
`m nÕVrZo V`ma Ho$bobm hdm_mZmMm A§XmO hm _Ü`_

H$mbmdYrgmR>rMm AgyZ Vmo eoVH$è`m§gmR>r Cn`wŠV AgVmo.
O{Q>b AmkmdbtÛmao V`ma Ho$bobr hdm_mZmMr àmê$no
_hmg§JUH$mda dmnê$Z g§»`mË_H$ nÕVrZo A§XmO Ho$bm
OmVmo. `m_Ü`o ^m¡{VH$emñÌmÀ`m {Z`_m§da AmYm[aV
g_rH$aUo dmnabr OmVmV.

gm§p»`H$s` (Statistical) nÕV
gm§p»`H$s` nÕVr_Ü`o ^yVH$mimVrb hdm_mZmÀ`m

{ZarjUm§À`m AmYmamda ^{dî`mVrb hdm_mZ R>adbo OmVo.
`m_Ü`o CnJ«hmÛmao {_imboë`m hdoÀ`m _yb^yV KQ>H$m§À`m
{ZarjUm§Mmhr dmna Ho$bm OmVmo. hr nÕV g§»`mË_H$
nÕVrZo V`ma Ho$boë`m A§XmOm~amo~a dmnabr OmVo d Vr
Ë`mgmR>r nyaH$ R>abr Amho.

g§JUH$sH¥$V hdm_mZmMm A§XmO d Ë`mgmR>r bmJUmè`m
àmê$nm§Mm {dH$mg

hdm_mZmÀ`m A§XmOmÀ`m nma§n[aH$ nÕVr
^yVH$mimVrb hdoÀ`m Z_wÝ`m§da AmYm[aV AgVmV. hdoMo
pŠbï> d ~XbUmao ñdê$n VgoM Ë`mÀ`m KQ>H$m§À`m àM§S>
à_mUmV AgUmè`m Zm|Xr `m_wio nma§n[aH$ nÕVrZo
AmH$So>_moS> H$ê$Z hdm_mZmMm A§XmO V`ma H$aÊ`mg ~amM
H$mbmdYr bmJVmo. VgoM Ë`mV gÚ…pñWVrÀ`m hdm_mZmÀ`m
(real time weather) KQ>H$m§Mm g_mdoe Zgë`mZo
A§XmOm_Ü`o AMyH$VoMm A^md {XgyZ `oVmo. {edm` Ë`mMo

AmH$bZ d {dûcofU H$aÊ`mVhr _mZdr MwH$m hmoD$
eH$VmV. àM§S> à_mUmV AMyH$ AmH$So>_moS> A{VObXnUo
H$aUo ho H$m_ _mZdr _|XÿÀ`m AmdmŠ`m~mhoaMo Agë`mZo
Xþgè`m _hm`wÕmZ§Va `m H$m_mgmR>r `§ÌmÀ`m _XVrMr JaO
^mgy bmJbr. `m JaOoVyZM hdm_mZjoÌmV g§JUH$mÀ`m
dmnamMr ~rOo amodbr Jobr. hdoÀ`m {d{dY KQ>H$m§Mo {d{dY
ñWio d H$mbmdYtÀ`m {ZarjUm§Mm {dXm VgoM
CnJ«hm§H$Sy>Z `oUmar _m{hVr d à{V_m `m gdmªMm EH${ÌV
Aä`mg H$ê$Z nwT>rb hdm_mZmMm A§XmO dV©dbm OmVmo.
Ë`mgmR>r H$amì`m bmJUmè`m àM§S> AmH$So>_moS>tgmR>r
g§JUH$ dmnaÊ`mMo R>abo. bwB©g \«$m` [aMS©>gZ `m {~«{Q>e
hdm_mZemñÌkmZo 1922 _Ü`o g§JUH$mMm dmna H$ê$Z
n{hbm hdm_mZmMm A§XmO dV©dbm. Ë`mZ§Va A_o[aHo$Vrb
hdm_mZemñÌmÀ`m _w»` H$MoarV 6 OmZodmar 1946 amoOr
g§JUH$sH¥$V àmê$nm§Mm (computer models) dmna H$ê$Z
g§»`mË_H$ nÕVrZo hdm_mZmMm A§XmO (Numerical

Weather Prediction - NWP) Ho$bm Jocm. àmÜ`mnH$
ìhm°Z \$moZ Ý`w_Z `m J{UVVkmÀ`m nwT>mH$mamZo 1947 Vo
1950 `m H$mimV A_o[aHo$V gm§p»`H$s nÕVrZo {Z`{_VnUo
hdm_mZmMm A§XmO H$aÊ`mg gwédmV Pmbr. A_o[aHo$V
1950 gmbr àmÜ`mnH$ Á`wb J«oJar MmZu Am{U Ë`m§À`m
ghH$mè`m§Zr `m nÕVrZo Ho$bobm hdm_mZmMm A§XmO `eñdr
R>abm. `mbm H$maU g§JUH$mÀ`m H$m_ H$aÊ`mÀ`m JVr_Ü`o
Pmbobr àJVr. g§JUH$mZo V`ma Ho$bobm n{hbm {H«$`mË_H$
hdm_mZmMm A§XmO (operational forecast) 6 _o 1955
amoOr Omhra Ho$bm Jobm. nwT>rb ghm XeH$m§_Ü`o
hdm_mZemñÌmMm d g§JUH$emñÌmMm hmoV Jobobm {dH$mg,
hdm_mZmÀ`m KQ>H$m§Mr {ZarjUo KoÊ`mMr dmT>Vr j_Vm,
Img CnJ«hm§Ûmao {_iUmar _m{hVr Am{U emñÌkm§Mo AWH$
n[al_ d H$m¡eë`, BVa amï´>m§_Yrb emñÌkm§~amo~a
{dMma{d{Z_`, à{ejU, BË`mXt_wio hdm_mZmÀ`m
A§XmOmMm XOm© gwYmaV Jobm.

hdoÀ`m KQ>H$m§À`m àM§S> à_mUmVrb {ZarjUm§À`m Zm|Xr
dmnê$Z J{UVr` g_rH$aUo gmoS>dÊ`mgmR>r A{VObX H$m_
H$aUmè`m d _m{hVr gmR>dÊ`mMr ^anya j_Vm AgUmè`m
`§ÌUoMr JaO bjmV KoD$Z Joë`m XmoZ XeH$m§nmgyZ
^maVmgh AZoH$ Xoem§_Ü`o Cƒ j_VoÀ`m _hmg§JUH$m§Mr
JaO dmT>ë`mZo Ë`m§Mr {Z{_©Vr dmT>br Amho. Ë`m_wio
hdm_mZmer g§~§{YV _m{hVrMo AmH$bZ d {dûcofU H$aUo,
Vr _m{hVr g§J«{hV H$aUo Am{U Ë`mdê$Z hdm_mZmMm
A§XmO gwb^ d {dZm{db§~ V`ma H$aUo eŠ` Pmbo Amho.
`m_Ü`o EH$mM doir dmVmdaUmVrb AZoH$ KQ>H$m§Mm à^md
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bjmV KoVbm OmV Agë`mZo hdm_mZmÀ`m A§XmOmÀ`m
JwUdÎmoVhr gwYmaUm hmoV Amho. `mgmR>r `mo½`
g§JUH$àUmbr (computer systems) d hdm_mZmMr
àmê$no (atmospheric models) `m§Mr {ZdS> H$aUo ho
AË`mdí`H$ Agë`mZo g§JUH$VÁk d hdm_mZemñÌk `m
XmoKm§Mmhr gh^mJ _hÎdmMm AgVmo. hdm_mZmMr
AË`mYw{ZH$ àmê$no hdoÀ`m {d{dY ñdê$nmVrb pñWVtMo
{dûcofU H$ê$ eH$VmV. hr àmê$no Aem àH$mao V`ma Ho$br
OmVmV H$s Vo {ZarjUmÀ`m Zm|XtMo {dûcofU H$ê$Z `mo½`
Vo {ZU©` KoD$ eH$VmV. hdoVrb ~Xb ho \$ma ObXJVrZo
hmoV Agë`mZo g§JUH$mÀ`m JVrbm \$ma _hÎd Amho.

hdoÀ`m KQ>H$m§À`m {ZarjUm§Mr gmYZo
hdm_mZmÀ`m KQ>H$m§Mr {ZarjUo {d{dY ñWim§da d

{d{dY H$mbmdYtgmR>r KoVbr OmVmV. Ë`mgmR>r {d{dY
gmYZm§Mm dmna Ho$bm OmVmo.

CnJ«h ho {d{dY àH$maÀ`m hdm_mZmÀ`m Z_wÝ`m§À`m d
T>Jm§À`m à{V_m KoVmV. O{_Zrdarb ñWmZHo$ ñWm{ZH$
hdm_mZmÀ`m KQ>H$m§Mr {ZarjUo KoVmV. aS>ma Ë`m§À`m
bhatÛmao nmdgmMm _mJ© XmIdVmV, Á`m_wio dmXio d
nmdgmMo {dVaU `m§Mm A§XmO KoVm `oVmo. {ZarjUo KoUmè`m
`§ÌUoZr g‚m Agbobo \w$Jo d _Zmoao nÏdrÀ`m dmVmdaUmÀ`m
daÀ`m WamVrb {ZarjUo {_idVmV, Am{U _hmgmJamÀ`m
n¥ð>^mJmdarb Va§JH$ hdm_mZmda n[aUm_ H$aUmè`m
g_wÐmÀ`m KQ>H$m§Mr {ZarjUo KoVmV.

CnH$aUm§gh \w$Jm

CnH$aUm§gh _Zmoam

CnH$aUmÛmao {_imbobr à{V_m

S>m°nba aS>ma

g_wÐmdarb Va§JH$
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hdm_mZmMm A§XmO H$aÊ`mMr à{H«$`m
gd© òmoVm§Ûmao {_idboë`m {ZarjUm§À`m AÚ`mdV

{dXm§Mo (data) {dûcofU H$aÊ`mgmR>r g§JUH$mMm dmna
Ho$bm OmVmo. g§JUH$m_Ü`o gd© {dXm§_Yrb Ag§JVr d
MwH$m H$mTy>Z Q>mH$ë`m OmVmV Am{U Ë`m§À`m_Ü`o gwg§JVr
AmUbr OmVo. _JM hdm_mZmMm A§XmO Ho$bm OmVmo.
`m_Ü`o H$mbH«${_H$m {dûcofU V§ÌkmZmZo (Time Series

Analysis Techniques) hdm_mZmÀ`m {dXm§Mo Z_wZo Am{U
H$b (Patterns and Trends) Vnmgbo OmVmV.
^{dî`mVrb hdm_mZmMm A§XmO H$aÊ`mgmR>r ^yVH$mimVrb
hdm_mZmÀ`m Zm|XtÀ`m {dXm§Mo {dûcofU \$ma _hÎdmMo
AgVo. hm A§XmO gm§p»`H$s nÕVrZo (Statistical) Ho$bm
OmVmo. nma§n[aH$ nÕVr_Ü`o ^m¡{VH$s g_rH$aUo dmnabr
OmVmV. hr g_rH$aUo ÐdJ{VH$s (fluid dynamics) Am{U
Cî_mJ{VH$s (thermodynamics) `m ^m¡{VH$emñÌmÀ`m
{Z`_m§da AmYm[aV AgVmV Or hdoÀ`m {d{dY KQ>H$m§À`m
{ZarjUm§À`m Zm|Xr dmnê$Z Ho$br OmVmV. gm§p»`H$s àmê$no
hr ^yVH$mimVrb hdm_mZmÀ`m Z_wÝ`m§Mm d Ë`m§À`m hdoÀ`m
KQ>H$m§À`m {ZarjUm§À`m {dXm§Mm emoY KoVmV d
^yVH$mimVrb hdm_mZmer {_iVmOwiVm A§XmO H$aVmV.

hdm_mZmÀ`m A§XmOm_Yrb ÌwQ>r H$_r H$ê$Z AMyH$Vm
dmT>dÊ`mgmR>r AmVm EH$mM doir AZoH$ àmê$nm§Mm
(ensembled models) dmna Ho$bm OmV Amho. `m_Ü`o
àË`oH$ àmê$nm§Zr V`ma Ho$bobo hdm_mZmMo A§XmO {_idyZ
Ë`m§À`mV gwYmaUm Ho$br OmVo Am{U ho gwYm[aV A§XmO
EH$Ì H$ê$Z EH$ gw`mo½` A§XmO Ho$bm OmVmo. `m_Ü`o
àmê$nm§À`m EH${ÌH$aUmMo V§Ì (fusion technique)

dmnaë`mZo àË`oH$ àmê$nmÀ`m ÌwQ>r H$mTy>Z Q>mH$ë`m OmVmV.
Aem àH$maÀ`m hdm_mZmÀ`m A§XmOmbm g§^mì` A§XmO
(probabilistic prediction) åhUVmV.

hdm_mZmÀ`m A§XmOmMr AMyH$Vm
hdm_mZmÀ`m A§XmOmMr AMyH$Vm hr AZoH$ KQ>H$m§da

Adb§~yZ AgVo. Ë`mVrb à_wI ~m~ åhUOo hdm_mZmÀ`m
KQ>H$m§À`m CnbãY AgUmè`m Zm|XtMo à_mU (quantity)

Am{U JwUdÎmm (quality), àmê$nm§Mm XOm©, VgoM hdoÀ`m
H$moUË`m pñWVrMm A§XmO V`ma H$am`Mm Amho Ë`mMr
_m{hVr. H$mhr AmR>dSo> qH$dm _{hÝ`m§gmR>rMm åhUOo XrK©
H$mbmdYrgmR>rÀ`m (long term) A§XmOmnojm H$_r
H$mbmdYrMm åhUOo 3 Vo 4 {Xdg AmYrMm hdoMm A§XmO

hm ~amMgm AMyH$ `oD$ eH$Vmo. hm A§XmO gm§p»`H$s
(Statistical) nÕVrZo V`ma Ho$bm OmVmo.

g§JUH$mÀ`m dmT>V OmUmè`m j_VoZwgma `m àmê$nm§_Ü`o
doimodoir gwYmaUm H$aÊ`mV `oV Agë`mZo hdm_mZmÀ`m
A§XmOmÀ`m AMyH$Vo_Ü`ohr dmT> {XgyZ `oV Amho.

hdm_mZmÀ`m A§XmOmnwT>rb AmìhmZo
hdm_mZmMm bharnUm Am{U Ë`mMr pŠbï>Vm `m_wio

AMyH$ A§XmO H$aUo H$R>rU hmoVo. hdoÀ`m KQ>H$m§À`m
{ZarjUm§À`m Zm|Xr doioda CnbãY hmoUo, Ë`m {~ZMyH$
AgUo Am{U Ë`m§À`m JwUdÎmo~m~V {dœmgmh©Vm AgUo ho
hdm_mZmÀ`m A§XmOmÀ`m AMyH$VogmR>r _hÎdmMo AgVo.
`mo½` g§JUH$s` àmê$nm§Mr {ZdS>hr {VVH$sM _hÎdmMr
AgVo. VgoM, {ZarjUmÀ`m AË`mYw{ZH$ `§ÌUm§Mr
A{YH$m{YH$ joÌm§da d gd© àH$maÀ`m ^m¡Jmo{bH$ ñWmZm§da
CnbãYVm AgUo d Ë`m§Mo EH$_oH$m§er OmoS>Umao Omio V`ma
H$aUo, àmê$nm§Mm gVV {dH$mg H$aUo, H¥${Ì_ ~w{Õ_ÎmoMm
dmna H$aUo, ZdZdrZ V§ÌkmZmMm Adb§~ H$aUo BË`mXt_wio
AMyH$ A§XmOmMo AmìhmZ {Z{üVnUo nobVm `oB©b.

- AZKm {eamiH$a
anaghashiralkar@gmail.com
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Z¡g{J©H$ Am{YdmgmVyZ EH$XmH$m EImXm gyú_Ord
à`moJemioV nmofU_mÜ`_mda doJim (Am`gmoboQ>) Ho$bm
åhUOo Ë`mÀ`m {d{dYm§Jr Aä`mgmbm gwédmV hmoVo. hm
Aä`mg XrK©H$mbrZ Agë`m_wio Ë`m gyú_Ordmbm OVZ
H$ê$Z R>odmdo bmJVo, Amho Vem AdñWoV! `m V§Ìmbm
O§Vy§À`m ewÕ ñdê$nmVrb g§dY©ZmMo V§Ì (ß`yAa H$ëMg©
Q>oŠZm°bm°Or) Ago åhUVmV. gyú_OrdemñÌmV `m V§Ìmbm
AZÝ`gmYmaU _hÎd Amho. `mgmR>r OrdmUy, {dfmUy,
Am{XOrd, ~waer, e¡dmb `m§À`m g§dY©ZmgmR>r {d{dY
nmofU_mÜ`_o Am{U {d{dY V§Ìo dmnabr OmVmV Am{U Ë`m
gyú_Ordmbm gVV VmÁ`m nmofU_mÜ`_mda ñWbm§V[aV
(g~H$ëMg©) H$amdo bmJVo.

~XbVo. _J ho Ago H$m hmoVo, H$go hmoVo, `mMm Aä`mg
H$aÊ`mMr EH$ ñdV§Ì emñÌemIm CX`mbm Ambr. ho emñÌ
åhUOo gyú_Ordm§Mo JwUY_© OVZ H$ê$Z R>odÊ`mMo V§Ì.

`m V§ÌmV "ngmO Z§~a' hr g§H$ënZm \$ma _hÎdnyU©
R>aVo. Vo H$go, hr g§H$ënZm H$m` Amho, ho AmnU OmUyZ
KoUma AmhmoV. {dfmUy, OrdmUy, Am{XOrd, e¡dmb qH$dm
~waer ho gyú_Ord {H$Vr doim EH$m nmofU_mÜ`_mdê$Z
Xþgè`m nmofU_mÜ`_mV ñWbm§V[aV H$ê$Z dmT>dbo Jobo
qH$dm "g~H$ëMg©' Ho$bo Jobo, `m àË`oH$ AmdV©Zmbm
"ngmO' Ago åhUVmV. "ngmO Z§~a' åhUOo {ZgJm©VyZ
CXmhaUmW© hdm, nmUr, _mVr, AÞ qH$dm `O_mZ noer
`m§À`mnmgyZ {_idboë`m gyú_Ordmbm AmnU {H$Vr doim
Xþgè`m _mÜ`_mV ñWbm§V[aV Ho$bo Vmo Z§~a. `mbm "g§dY©Z
H«$_m§H$' Agohr åhUVm `oB©b.

S>m°. a§OZ JJ}

ngmO Z§~a

ß`yAa H$ëMa V§Ì

`m ß`yAa H$ëMg© V§ÌmV H$mbm§VamZo Ago bjmV Ambo
H$s àË`oH$ ñWbm§VamZ§Va daH$aUr {Xgm`bm Ë`m
gyú_Ordm§À`m dgmhVr (H$m°bZr)gma»`mM {XgV Agë`m
Var OZwH$s` nmVirda H$mbnaËdo Ë`mV ~arM CËn[adV©Zo
hmoV AgVmV. Ë`m_wio Ë`m gyú_OrdmMo AZoH$ JwUY_©
{dnarV nÕVrZo ~XbVmV. Ë`m§Mr CËnmXH$Vm, amoJH$maH$Vm

ngmO Z§~a

Am¡fY{Z{_©Vr H$aUmè`m CÚmoJmV `m àË`oH$
AmdV©ZmMr Zm|X R>odbr OmVo. H$mhr g§ñWm§_Ü`o Va àË`oH$
gyú_OrdmMo {H$Vr doim noer{d^mOZ Pmbo ho XoIrb
Zm|Xdbo OmVo. na§Vw gd©gmYmaU nÕV _mÌ Aer Amho H$s
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Vmo gyú_Ord EH$m nmofU_mÜ`_mdê$Z Xþgè`m
nmofU_mÜ`_mV {H$Vr doim ñWbm§V[aV Ho$bm `mMr Zm|X
R>odbr OmVo. ngmO-0 (P0) … `mbm eyÝ` ngmO OrdmUy
Ago g§~moYbo OmVo. H$maU Vmo {ZgJm©VyZ {_idbobm Amho.
Vmo à`moJemioV EH$Xmhr g~H$ëMg© Ho$bm Jobobm Zmhr.
ngmO-1 (P1) … åhUOo gyú_Ordmbm {ZgJm©VyZ
{_idë`mda EH$XmM g~H$ëMg© Ho$bo Amho. Aem [aVrZo
ngmO-2, ngmO-3 BË`mXr. à_m{UV Ho$boë`m nÕVrZwgma
Vmo gyú_Ord gmYmaU EQ>rgrgr g§X{^©V ngmO-5

H$ëMg©n`ªV Am¡Úmo{JH$ à{H«$`ogmR>r dmnabm Omdm. EImÚm
gyú_OrdmMo OZwH$s` nmVirda g§emoYZ H$aÊ`mgmR>r
ngmO-0 dmnabm OmVmo. `mV à`moJemioVrb hmVmiUr_wio
CX²^dbobo ~Xb eyÝ` AgVmV. Vmo ewÕ ñdê$nmV AgVmo.

gyú_Ordm§Mr noT>r … `mbmM H$ëMg© ~±H$ Ago
åhUVmV. `mV {d{eï> ngmOMo gyú_Ord OVZ H$ê$Z
R>odbobo AgVmV.

A_o[aH$Z Q>mBn H$ëMg© H$boŠeZ (EQ>rgrgr)
1925 _Ü`o ñWmnZ Pmboë`m `m g§ñWobm, ngmOMm

B{Vhmg Agboë`m CËH¥$ï> XOm©Mr H$ëMg© Am{U gob bmB©Z
nwadÊ`mMr 100 dfmªMr CÁÁdb na§nam Amho. hr EH$
ImOJr g§ñWm AgyZ Zm Z\$m Zm VmoQ>m `m VÎdmda H$m_
H$aUmar d¡{œH$ nmVirdarb O¡{dH$ g§gmYZ g§ñWm Amho.
`m g§ñWoH$Sy>Z Cƒ XOm©À`m O¡d{dkmZmVrb g§emoYZmgmR>r
O¡damgm`{ZH$ gm_J«r emñÌkm§Zm CnbãY H$ê$Z {Xbr OmVo.
_mZdr Am{U àmUrnoer gm_J«r, AUwO¡d OZwH$s` gmYZo
Am{U gyú_Ordm§Mo CËnmXZ H$aUmar hr OJmVbr gdm©V _moR>r
g§ñWm Amho. hr g§ñWm AZoH$ godm CnbãY H$ê$Z XoVo.
CXmhaUmW©, à_mUrH$aU godm, noer ~±H$ godm. gÜ`mÀ`m
CÎm_ CËnmXZ nÕVr godm, O¡{dH$ àUmbrer g§dmX CnbãYr
godm. EQ>rgrgr \o$S>ab gmoë`weÝgÀ`m nwT>mH$mamZo d¡{œH$
ñdmñÏ`, g§gJ©OÝ` amoJ, O¡dà{Vj_Vm Am{U Ag§gJ©OÝ`

amoJ `m joÌmV Vk g„mJma godm XoIrb {Xbr OmVo. `oWo
amoJmonMma Am{U amoJ{ZXmZ àUmbr {dH${gV Ho$br OmVo.
AÞ, nmUr Am{U n`m©daU JwUdÎmm narjU Ho$bo OmVo,
AMyH$ amoJ{ZXmZ nÕVr {dH${gV Ho$ë`m OmVmV Am{U
Ý`m`mb`rZ (\$m°aopÝgH$) _m{hVr Jmoim H$aÊ`mMr
`§ÌUmXoIrb {dH${gV Ho$br OmVo.

1. `oWo 4000nojm OmñV gob bmB©Z, {Ì{_Vr Q>çw_a
Am°J}Zm°BS, Am{U B§{O{Z`S©> gob bmB©Z CnbãY
AmhoV.

2. `oWo H°$Ýga g§emoYZmgmR>r CËn[ad{V©V Q>çw_anoer
CnbãY AmhoV.

3. `oWo ßë`warnmoQ>§Q> ñQ>o_ noer, _mZdr _og|H$m`_m ñQ>o_
noer, C§XamÀ`m ^«yU ñQ>o_ noer CnbãY AmhoV.

4. `oWo {d{dY joÌm§V Cn`moJr nS>Vrb Aem 18000
OrdmUy àOmVr OVZ H$ê$Z R>odboë`m AmhoV.

5. 3000 _mZdr Am{U àmUr {dfmUy àOmVr OVZ
H$ê$Z R>odboë`m AmhoV.

g~H$ëMaMo EH$ AmdV©Z

 hr AmdV©Zo Oer dmT>V OmVmV Vgo _yi OZwH$s`
JwUY_m©V CËn[adV©Zo ìhm`bm gwédmV hmoVo. ngmO-20

AdñWoV H$Xm{MV Ë`mMo _yi JwUY_© bmon nmdbobo
AgVmV. åhUyZ ngmO Z§~aMm \$_]Q>oeZ à{H«$`m,
bg{Z{_©Vr à{H«$`m, à{VO¡{dH$m§Mo CËnmXZ, àmo~m`mo{Q>ŠgMo
CËnmXZ `mda {dnarV n[aUm_ ~Km`bm {_iVmo.

gyú_Ordm§À`m g§dY©ZmgmR>r dmnabo OmUmao nmofU_mÜ`_
ho ngmO Z§~a dmT>bm Var dgmhVrVrb gyú_Ordm§Zm OZwH$s`
ñW¡`© àmá H$ê$Z XoVo. ^maVmV gyú_Ord nmofU_mÜ`_m§À`m
{Z{_©VrV _mÌ EH$ _moR>r nmoH$ir hmoVr. Ë`mgmR>r 1960À`m
XeH$mV g§nyU© Xoe naXoer H§$nÝ`m§da Adb§~yZ hmoVm. `m
_mÜ`_m§Mr qH$_V gmoÝ`mÀ`m Xam§nojmhr A{YH$ hmoVr!, EH$m
XÿaÑï>rg§nÞ ^maVr` gyú_OrdemñÌkmZo 1974 _Ü`o `m
pñWVrbm WoQ> AmìhmZ {Xbo. S>m°. J§JmYa dmH}$ `m§Zr
hm`_r{S>`m hr g§H$ënZm _m§S>br Am{U ^maVmVM XO}Xma
gyú_Ord nmofU_mÜ`_m§Mr {Z{_©Vr gwê$ H$aÊ`mMm R>m_ {ZYm©a
Ho$bm. Ad¿`m 5 CËnmXZm§Zr gwê$ Pmbobr hr à`moJerb
dmQ>Mmb AmO 20,000 hÿZ A{YH$ O¡d-CËnmXZm§n`ªV
{dñVmabr Amho.
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6. 7700 ~waer Am{U `rñQ>À`m àOmVr OVZ H$ê$Z
R>odë`m AmhoV.

7. 900 namOrdr Am{XOrd Am{U e¡dmb àOmVr
OVZ H$ê$Z R>odboë`m AmhoV.

8. 1200À`m da OZwH$s` Am{U g§ûco{fV Ý`yŠboB©H$
Amåbo OVZ H$ê$Z R>odbobr AmhoV.

9. JwUdÎmm {Z`§ÌU g§X^u` 500 gyú_Ordm§Mm g§J«h
CnbãY Amho.

10. S´>m°nboQ> {S>{OQ>b nrgrAma Am{U ZoŠñQ> OZaoeZ
OZwH$ AZwH«$_U `§Ì Aem AË`mYw{ZH$ V§ÌkmZmMm
dmna Ho$bm OmVmo.

OZwH$s` ÑîQ>çm AË`§V pñWa Agbobr, eyÝ` ngmO
Z§~a Agbobr H$ëMg© EQ>rgrgr nwadVo.

`wZm`Q>oS> qH$½S>_ hoëW {gŠ`w[aQ>r EOÝgr … `m§À`mV\}$
Z°eZb H$boŠeZ Am°\$ Q>mBn H$ëMg© (EZgrQ>rgr), Z°eZb
H$boŠeZ Am°\$ n°WmoOo{ZH$ ìhm`agog (EZgrnrìhr) Am{U
Z°eZb H$boŠeZ Am°\$ n°WmoOo{ZH$ \§$Om` (EZgrnrE\$)
`m§À`m _mÜ`_mVyZ OrdmUy, {dfmUy Am{U ~waer `m§Mr
H$ëMg© Am§Vaamï´>r` ñVamda nwadbr OmVmV. `m§Mm dmna
S´>J, àgmYZo, ao{S>EeZ, noñQ>rgmB©S, ìhm`ag `m§Mm _mZdr
noerda hmoUmam n[aUm_ VnmgÊ`mgmR>r Ho$bm OmVmo.

Z°eZb H$boŠeZ Am°\$ B§S>pñQ´>`b _m`H«$mo-
Am°aJ°{ZPåg, B§{S>`m (EZgrAm`E_) … Am¡Úmo{JH$ joÌmV
Cn`wŠV Aem gyú_Ordm§Mr H$ëMg© CnbãY H$ê$Z
XoÊ`mgmR>r 1951 _Ü`o ^maVmV `m g§ñWoMr ñWmnZm Pmbr.
hr g§ñWm \$ŠV AamoJH$maH$ gyú_Ord nwadVo. hr g§ñWm
dëS©> \o$S>aoeZ Am°\$ H$ëMg© H$boŠeZMr g^mgX Amho.
g§emoYZ Am{U Am¡Úmo{JH$ Cn`mo{OVm `mgmR>r hì`m Ë`m
ngmO Z§~aMr H$ëMg© `oWo CnbãY AmhoV.

O_©Z H$boŠeZ Am°\$ _m`H«$mo Am°aJ°{ZPåg A±S> gob
H$ëMg©. (S>rEgE_PoS>) … `m§À`mH$So> 32,200 O¡{dH$ òmoV
AmhoV Oo 80 Q>ŠHo$ O¡d{d{dYVoMo à{V{Z{YËd H$aVmV.
gyú_OrdmMo _yi OZwH$s` JwUY_© {Q>H$dyZ H$_rV H$_r
ngmO Z§~aMr H$ëMg© `oWo CnbãY H$ê$Z {Xbr OmVmV.

_m`H«$mo{~`b Q>mBn H$ëMg© H$boŠeZ, B§{S>`m.
(E_Q>rgrgr) … O¡dV§ÌkmZ {d^mJ Am{U H$m¡pÝgb Am°\$
gm`§{Q>{\$H$ A±S> B§S>pñQ´>`b [agM©, ^maV gaH$ma `m§À`m
g§`wŠV {dÚ_mZo 1986 _Ü`o `m g§ñWoMr ñWmnZm Pmbr.
B§pñQ>Q>çyQ> Am°\$ _m`H«$mo{~`b Q>oŠZmobm°Or, M§{XJS> `oWo
E_Q>rgrgr H$m`©aV Amho. `m gd© g§ñWm ngmO Z§~a 0 Vo
10 _Yrb H$ëMg© CnbãY H$ê$Z XoVmV. `mV gyú_Ordm§Mo
OZwH$s` Am{U ^m¡{VH$ JwUY_© amIbo OmVmV.

E_EgrEg H$boŠeZ Am°\$ _m`H«$moAm°aJ°{ZPåg

(E_grE_) … nwUo `oWrb AmKmaH$a g§emoYZ g§ñWm `oWo
1980-81 gmbr àmo. Aa{dÝX AmJQ>o `m§À`m _mJ©Xe©Zm-
Imbr hr godm gwê$ H$aÊ`mV Ambr. `mV Ad`wOrdr
(AZEamoãÁg), Ma_gr_m Ord (EpŠñQ´>_mo{\$ëg) ho  OrdmUy
Am{U ~waerÀ`m àOmVr OVZ Ho$boë`m AmhoV. O¡dD$Om©
(~m`moEZOu), O¡dIZZ (~m`mo_m`qZJ), H$maImÝ`mVrb
gm§S>nmUr à{H«$`m (B§S>pñQ´>`b doñQ> Q´>rQ>_|Q>) Am{U I{ZOm§Mo
O¡d{ZîH$f©U (~m`mo{bqMJ) `m à{H«$`m joÌmVrb
gyú_Ordm§Mo `m H|$ÐmV OVZ Ho$bo Amho.

Eo{Vhm{gH$ nmœ©^y_r
emñÌkm§À`m Ooìhm Ago bjmV Ambo H$s g~H$ëMg©Mr

AmdV©Zo dmT>V OmVmV Vgo gyú_Ordm§À`m JwUY_m©V ~Xb
hmoV OmVmV, Voìhm "ngmO' hr g§H$ënZm CX`mbm Ambr.
g~H$ëMg©Mr AmdV©Zo Ogo dmT>V OmVmV Vgo gyú_Ordm§Mo
^m¡{VH$ JwUY_© ~XbV OmVmV ho am°~Q>© H$m°I `m§Zr OmUbo
hmoVo. nwT>o gob H$ëMg© V§ÌkmZ {dH${gV Pmë`mda {dgmì`m
eVH$mÀ`m _Ü`mV "ngmO Z§~a' hr g§H$ënZm ê$T> Pmbr.
Ë`mZ§Va {d{dY g§ñWm§Zr gyú_Ord OVZ H$ê$Z R>odÊ`mgmR>r
Am{U ngmO Z§~aMr Zm|X R>odÊ`mgmR>r EQ>rgrgr dJ¡ao g§ñWm
CX`mbm Amë`m.

ngmO Z§~aMm n[aUm_ H$m` hmoVmo?
1. OZwH$s` {dMbZ Am{U CËn[adV©Z … ngmO Z§~a

OgOgm dmT>V OmVmo VgVgm OrÝgÀ`m A{^-
ì`ŠVrda n[aUm_ hmoVmo Am{U CËn[adV©Zo hmoVmV.

2. \$_]Q>oeZÀ`m {H«$`oV CËnmXZmV KQ> hmoVo …
\$_]Q>oeZMr H$m`©j_Vm, {dH$a{Z{_©Vr Am{U Xþæ`_
XOm©À`m M`mnM`r nXmWmªMr {Z{_©Vr ngmO Z§~a
dmT>V Joë`m_wio H$_r hmoVo.

3. bg{Z{_©Vr … ngmO Z§~a dmT>V Jobm H$s amoJH$maH$
O§VyMr amoJH$maH$Vm H$_r hmoV OmVo.

4. à{VO¡{dH$m§Mr g§doXZerbVm … ngmO Z§~a dmT>V
Jobm åhUOo à{VO¡{dH$m§Mr g§doXZerbVm H$_r
hmoV OmVo. Am¡fY{Z{_©Vr CÚmoJmbm `mMm \$ma
_moR>m \$Q>H$m ~gy eH$Vmo.

5. gyú_Ordm§Mr dmJUyH$ … gyú_Ordm§À`m dgmhVtMm
AmH$ma ~XbVmo. {nT>r {Z_m©U hmoÊ`mMm H$mi
(OZaoeZ Q>mB_) ~Xbë`m_wio Ë`m CÚmoJ
CËnmXZmMr JwUdÎmm KgaVo.

ngmO Z§~a_wio {Z_m©U hmoUmao àý?
1. ~m`mo\$m_m©ñ`w{Q>H$b CËnmXZmV ~mYm … Büo[a{e`m

H$mobm`nmgyZ [aH$m°på~Z§Q> à{WZo V`ma H$aVm§Zm
AMmZH$ Ë`m OrdmUyV CËn[adV©Z hmoD$Z à{WZm§Mr
g§aMZmM ~XbVo. Aer CËnmXZo dm`m OmVmV.
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H§$nZrbm \$ma _moR>m VmoQ>m ghZ H$amdm bmJVmo.
2. bg{Z{_©Vr … nmo{bAmoMr bg {Z_m©U H$aVm§Zm

g{~Z ìhm`ag àOmVrMm ngmO Z§~a OmñVr
Agë`m_wio {Z_m©U Pmboë`m berZo Amnbr
amoJà{VH$maj_Vm J_mdbr.

3. \$_]Q>oeZ CÚmoJmbm \$Q>H$m … BWoZm°b \$_]Q>oeZ
H$aUmè`m g°H$amo_m`{gg goarìhogr `m `rñQ>Mm
ngmO Z§~a OmñV Agë`m_wio AëH$mohmobMo
CËnmXZ H$_r Pmë`mMo AmT>iyZ Ambo. ngmO
Z§~a H$_r Agbobr `rñQ> dmnaë`m~amo~a
AëH$mohmobMo CËnmXZ dmT>bo.

4. amoJ{ZXmZ à`moJemim … ñQ>m{\$bmoH$moH$g Am°[a`g
`m O§VyMm ngmO Z§~a OmñV Agë`m_wio Ë`mMm
à{VO¡{dH$m§À`m à{VgmXmMm AmH¥${V~§Y ~Xbbm
hmoVm. Ë`m_wio MwH$sMo {ZXmZ Ho$bo Jobo.

à_m{UV nÕVr H$m` AmhoV?

* {ZdS>H$ X~md … EH$m {d{eï> n[apñWVrV
gyú_OrdmMr dmT> Pmë`mg {Zamù`m JwUY_m©À`m
Xþæ`_ gyú_Ordm§Mr dmT> CËnmXZmV AS>Wim
{Z_m©U H$aVo.

ngmO Z§~a {Z`§{ÌV H$gm H$am`Mm?
OrZm°{_Šg, g§ûco{eV OrdemñÌ Am{U ñd`§M{bV

V§ÌkmZ `m§Mm dmna H$ê$Z ^{dî`mV ngmO Z§~a {Z`§{ÌV
H$aVm `oD$ eH$Vmo.

1. OZwH$s` XoIaoI … g§nyU© OZwH$ AZwH«$_mda gVV
XoIaoI R>odbr Va OZwH$s` {dMbZ Zo_Ho$ Hw$R>o
Pmbo Amho `mMm Aä`mg H$aVm `oB©b.

2. ñd`§M{bV {Z`§ÌU … H¥${Ì_ ~w{Õ_ÎmmM{bV
~m`mo[aA°ŠQ>a dmnê$Z Am{U ñd`§M{bV H$ëMg©
nÕVrZo ngmO Z§~ada {Z`§ÌU {_idVm `oB©b.

3. {H«$ñna V§ÌkmZ … {H«$ñna `m OrZ E{S>qQ>J V§ÌmÀ`m
gmhmæ`mZo Ë`m {d{eï> gyú_OrdmMr ewÕVm nwT>À`m
ngmO_Ü`o XoIrb H$m`_ R>odVm `oB©b.

4. gyú_Ordm§À`m ewÕVoMr ãbm°H$MoZ … gyú_Ordm§À`m
ewÕVogmR>r {S>{OQ>b _mJmodm KoÊ`mMo V§ÌkmZ
dmnê$Z ngmOMm B{Vhmg g_OyZ KoVm ̀ oD$ eH$Vmo.

ngmO Z§~a ho IynM _yb^yV Ago n[a_mU Amho.
O¡dCÚmoJ, Am¡fYCÚmoJ, g§emoYZjoÌ `m joÌm§V H$m_ H$aV
AgVmZm gyú_Ordm§Mr OZwH$s` pñWaVm, ^m¡{VH$ JwUY_mªMo
gmVË`, nwZéËnmXZ j_VoVrb gmVË`, {ZX}{eV Ho$bobm
ngmO Z§~a {Q>H$dyZ R>odUo, Am{U ngmO Z§~aMm _mJmodm
KoÊ`mMo AmYw{ZH$ V§ÌkmZ `m ~m~r ^{dî`mVrb
O¡dCÚmoJmV H«$m§{VH$mar R>aVrb.

- a§OZ JJ}©©
AÜ`j, _amR>r {dkmZ n[afX, Am¡a§Jm~mX {d^mJ

ranjan.garge@gmail.com

g§X^© …
Dr Gangadhar M Warke, Dr Rahul G Warke , Dr Girish B
Mahajan, Beyond the count : Why passage Numbers matter in
Microbial cultures. ,  Microbioz India, July 2025. Page 17-24

* bg{Z{_©Vr CÚmoJmV ngmO Z§~a nmM qH$dm
nmMnojm H$_r Agmdm.

* ~m`mo\$m_m©ñ`w{Q>H$b CËnmXZ CÚmoJmV ngmO Z§~a
nmM Vo drg Agmdm.

* JwUdÎmm {Z`§ÌU à`moJemioV ngmO Z§~a Xhmnojm
H$_r Agmdm.

* \$_]Q>oeZ CÚmoJmV ngmO Z§~a Vrgnojm H$_r Agmdm.
ngmO Z§~a ~Xbë`m_wio H$m` n[aUm_ hmoVmV?
* OZwH$s` CËn[adV©Z … àË`oH$ noer{d^mOZmÀ`m

doir hmoUmè`m CËñ\y$V© (ñnm°ÝQ>o{Z`g)
CËn[adV©Zm_wio gyú_Ord JwUY_© ~XbVmo.

* OZwH$ A{^ì`ŠVrVrb ~Xb … S>rEZE {_WrboeZ
Am{U {hñQ>moZ ~Xbm_wio OZwH$ A{^ì`ŠVrV ~Xb
hmoVmo.

* M`mnM`r AZwHy$bZ … dmVmdaUmVrb ~Xbm§Zm
gwg§JV Ago M`mnM`r AZwHy$bZ hmoVo. Ë`m_wio
Ë`mMr CËnmXZ j_Vm ~XbVo.
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g§`wŠV amï´>g§KmZ§ (UN) 2025 ho gmb Šdm§Q>_ {dkmZ
Am{U V§ÌkmZ eVmãXr df© åhUyZ Omhra Ho$b§ Amho.
1925 _Ü`o à{gÕ emñÌk hm`PoZ~J© `m§À`m Šdm§Q>_
{dkmZmVrb g§emoYZmZ§ OJmV Šdm§Q>_ {dkmZm{df`H$
g§emoYZmMr Iar nm`m^aUr Pmbr; Ë`m_wioM 2025 ho
Šdm§Q>_ {dkmZmM§ eVmãXr df©. `m e§^a dfmªVrb Šdm§Q>_
{dkmZ Am{U V§ÌkmZmVrb g§emoYZ Am{U àJVr, Ë`mMo
X¡Z§{XZ OrdZmVrb ApñVËd `m~Ôb OmJê$H$Vm
ngadÊ`mMm g§`wŠV amï´>g§KmMm ho eVmãXr df© Omhra
H$aÊ`m_mJrb à_wI CÔoe Amho. ~amo~aM Amho åhUm; _r
EH$ ^m¡{VH$emñÌmMr {dÚm{W©Zr AgyZXoIrb
_hm{dÚmb`mV n{hë`m§Xm Šdm§Q>_ {dkmZ hm EH$ {df`
åhUyZ {eH$bo Voìhm Vo _bm IynM JyT>, AJå` Am{U ê$j
dmQ>b§ hmoV§. nwñVH$s g_rH$aU§ Am{U {Z`_ gmoSy>Z `mMm
X¡Z§{XZ Am`wî`mV Hw$R>o Cn`moJ Var Amho H$s Zmhr Agm
{dMma AJXr n{hë`m§Xm `oD$Z Jobm hmoVm. Ë`m_wio g§`wŠV
amï´>g§Km§Mm Šdm§Q>_ {dkmZmÀ`m X¡Z§{XZ Am`wî`mVë`m
ApñVËdm~Ôb OZOmJ¥Vr H$aU§ hm CÔoe A{Ve` ñVwË`
Amho.

Šdm§Q>_ `m b°{Q>Z eãXmMm AW© {H$Vr (how much)

Agm Amho. Ý`yQ>ZM§ ^m¡{VH$emñÌ _moR>çm (macro)

nmVirdarb Jmoï>r åhUOo N>moQ>m M|Sy> Vo ^ì` dñVy, J«h,
Ë`m§Mr JVr, ~b, JwUY_©, Ë`m§À`mVrb AmH$f©U `m~Ôb
{dûcofU H$ê$ eH$V§. _mÌ AUy Am{U AUynojm A{YH$
bhmZ AmH$mamÀ`m gyú_H$Um§M§ emñÌr` dU©Z H$aÊ`mgmR>r,
Ë`m§Mo JwUY_© g_OyZ KoÊ`mgmR>r Ý`yQ>ZM§ ^m¡{VH$emñÌ Anwa§
R>aV§ Am{U `m gyú_ nmVirdarb Aä`mgmgmR>r Šdm§Q>_
{dkmZmMm dmna hmoVmo. AmnU _mUg§, {dœmVrb àË`oH$
dñVy, AUy-aoUy A{Vgyú_ H$Um§Zr ~Zcobr Agë`mZ§

{dœmVrb H$moUË`mhr Jmoï>rM§ gyú_ nmVirdarb dV©Z
Aä`mgÊ`mgmR>r Šdm§Q>_ {dkmZmMr Amdí`H$Vm Amho.
Ë`m_wio Amnë`m X¡Z§{XZ OrdZmMm Šdm§Q>_ {dkmZ hm
Am_ybmJ« Am{U _yb^yV ^mJ Amho. {edm` àH$me, boPa
V§ÌkmZ, d¡ÚH$s` MRI MmMUr V§ÌkmZ, Amnë`m hmVmVrb
\$moZ_Yrb AY©dmhH$ MH$Vr (semiconductor chip) hr
AmUIr H$mhr CXmhaU§ gm§JVm `oVrb.

1925 nmgyZ Joë`m e§^a dfmªÀ`m H$mbmdYrV Šdm§Q>_
{dkmZmMo {Z`_ Am{U JwUY_© dmnê$Z Šdm§Q>_ V§ÌkmZ
{dH${gV Pmb§ AgyZ OJ gÜ`m Šdm§Q>_ V§ÌkmZmVrb EH$m
_moR>çm Šdm§Q>_ CËH«$mVrÀ`m C§~aR>çmda Amho. Šdm§Q>_
V§ÌkmZm_Ü`o àm_w»`mZ§ Šdm§Q>_ g§XoedhZ (quantum

communication), Šdm§Q>_ g§JUZ (quantum

computing) Am{U Šdm§Q>_ g§doXrH$aU (quantum

sensing) `m§Mm g_mdoe hmoVmo.
AmOH$mb ~±Ho$À`m Am°ZbmBZ ì`dhmam§_Ü`o hmoUmar

\$gdUyH$, g_mO_mÜ`_m§darb ImË`m§M§ h°qH$J `m§M§ à_mU
{H$Vr dmT>b§ Amho Vo AmnU nmhVmoM. h„rÀ`m
`wÕm§_Ü`ogwÕm jonUmñÌhëë`m§gmo~VM eÌyÀ`m XoemVrb
d¡ÚH$s`, Am{W©H$ Am{U bîH$ar `§ÌUm§da h°qH$J gmaIo
gm`~a h„ohr hmoV AgVmV. `m h°qH$J àH$mambm
amoIÊ`mgmR>r "gm`~a {gŠ`w[aQ>r' `§ÌUm ApñVËdmV Amho.
g_mO_mÜ`_m§darb Amnbr ImVr h°H$ Pmbr Va EH$doi
nadSo>b; _mÌ ~±H$-bîH$agma»`m A{Vg§doXZerb
KQ>H$m§À`m gwajogmR>r AmVm A{YH$ gwa{jV V§ÌkmZmMr
Amdí`H$Vm Amho. Aem gd© àH$maÀ`m A{Vg§doXZerb
_m{hVrÀ`m g§XoedhZmgmR>r Šdm§Q>_ g§XoedhZ `m
AmYw{ZH$, A{YH$ gwa{jV V§ÌkmZmMm dmna H$aÊ`mgmR>r
OJ^amVë`m emñÌkm§Mm _moR>m à`ËZ gwê$ Amho.

g_Vm JmoIbo-Xm§So>H$a

Šdm§Q>_ Xþ{Z`oMo Amü`©
Šdm§Q>_ {dkmZ eVmãXrdfm©À`m {Z{_ÎmmZo
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{dœmV CnbãY Agboë`m Am{U _mZd{Z{_©V
aoUy§nmgyZ (molecules) XþY©a amoJm§da Am¡fY emoYyZ H$mT>U§,
n¥Ïdrda Hw$Ry>Zhr Hw$R>ohr _mbdmhVwH$sgmR>r gdmªV H$_r
IMuH$ Am{U à^mdr _mJ© emoYyZ H$mT>U§, {dÎmjoÌmV
g§^mì` YmoŠ`m§Mm {dMma H$ê$Z OmoIr_ ì`dñWmnZmgmR>r
à^mdr nÕV emoYyZ H$mT>U§, Ago ì`dhmar OrdZmVrb
AZoH$ pŠbï> àý gmoS>dÊ`mgmR>r Šdm§Q>_ g§JUH$ {dH${gV
H$aÊ`mM§ OJ^amVrb emñÌkm§M§ g§emoYZ gwê$ Amho.
Vw_À`mH$S>rb AÚ`mdV doJdmZ g§JUH$mbm qH$dm EImÚm
gwnaH§$ß`wQ>abm gd© g§^mì` n`m©` Am{U eŠ`Vm bjmV
KoD$Z ho pŠbï> àý gmoS>dÊ`mgmR>r gw_mao Xhm bmI dfª
bmJVrb Va Šdm§Q>_ g§JUH$ Ad¿`m nmM {_{ZQ>m§V gmoS>dy
eHo$b, Ag§ VÁk åhUVmV. JdVmÀ`m Hw$aUmVyZ OmUmè`m
AZoH$ _mJmª_YyZ EH$M AMyH$ _mJ© emoYyZ H$mT>Ê`mM§ H$moS§>
Vwåhmbm _mhrV Agob. ho H$moS§> gmoS>dÊ`mgmR>r Amnbm
Zoh_rMm g§JUH$ n{hbm, Xþgam, {Vgam _mJ© Ago g§^mì`
_mJ© EHo$H$ nS>VmiyZ nmhrb; Va Šdm§Q>_ g§JUH$ gJioM
_mJ© EH$mdoiog nS>VmiyZ nmhrb. Šdm§Q>_ g§JUH$mÀ`m
`mM JwUY_m©_wio Šdm§Q>_ g§JUH$ A{YH$ doJdmZ R>aVmo.
_mÌ àý, C{Ôï>§ A{VpŠbï> ZgVrb Va X¡Z§{XZ
H$m_H$mOmgmR>r _mÌ Amnbm Zoh_rMm g§JUH$M Cn`wŠV
Agob.

EImXr gyú_ KQ>Zm, gyú_ hmbMmb, JVrVrb gyú_
~Xb {Q>nÊ`mgmR>r g§doXH$ (sensors) dmnabo OmVmV ho
Amnë`mbm _mhrVM Amho. hr g§doXrH$aU à{H«$`m

(sensing process) A{YH$ AMyH$ nÕVrZ§ H$aÊ`mgmR>r
Šdm§Q>_ g§doXrH$aU (quantum sensing) V§ÌkmZ {dH${gV
H$aÊ`mMogwÕm OJ^a à`ËZ gwê$ AmhoV.

Šdm§Q>_ {dkmZmVrb A{YamonU (superposition),
Šdm§Q>_ Jw§VmJw§V (quantum entanglement) Am{U Šdm§Q>_
ì`{VH$aU (quantum interference) `m _moOŠ`m _yb^yV
g§H$ënZm§Mm Šdm§Q>_ V§ÌkmZmV àm_w»`mZ§ Cn`moJ hmoVmo.
Šdm§Q>_ Jw§VmJw§Vr_Ü`o Va XmoZ EH$_oH$m§V Jw§Vbobo gyú_H$U
EH$_oH$m§nmgyZ g_Om hOmamo _¡b Xÿa Agbo Varhr EH$m
H$UmV ~Xb Pmbm Va hOmamo _¡b Xÿada Agboë`m Ë`mÀ`m
OmoS>rÀ`m H$UmVgwÜXm AmnmoAmn ~Xb hmoVmV. Aë~Q>©
AmBZñQ>mBZ `m§Zr `mM§ dU©Z Spooky Action at a

Distance Ag§ H$ê$Z R>odb§ Amho. EImÚm H$mën{ZH$
d¡km{ZH$ H$WoV, {MÌnQ>mV Va `m g§H$ënZoMm ghO
g_mdoe hmoD$ eH$Vmo. 2022 gmbr Šdm§Q>_ Jw§VmJw§V `m
g§H$ënZoda AmYm[aV EH$m à`moJmVrb g§emoYZmbm
^m¡{VH$emñÌmVrb Zmo~ob nm[aVmo{fH$ àmá Pmb§ Amho. `m
ì`{V[aŠV 1925 nmgyZ AmBÝñQ>mBZ, {Zëg ~moha, bwB©g
S>r ~«m°½br, hm`PoZ~J©, {S>amH$, dyë\$J±J nmCbr, _°Šg
~m°Z© `m ^m¡{VH$emñÌmVrb à{gÕ emñÌkm§Zmhr Šdm§Q>_
{dkmZmVrb g§emoYZmgmR>r Zmo~ob nm[aVmo{fH$ àmá Pmb§
Amho.

g§JUH$mMr n[a^mfm \$ŠV 0 qH$dm 1 dmnê$Z
{~Q²g_Ü`o AgVo Va `m Šdm§Q>_ V§ÌkmZmMr n[a^mfm Šdm§Q>_
{~Q> (Š`w{~Q>) ñdê$nmV AgVo. Zoh_rÀ`m g§JUH$mÀ`m
n[a^mfoV EH$m {~Q>_Ü`o \$ŠV 0 qH$dm \$ŠV 1 AgVmo;
Oo h°H$ H$ê$Z _m{hVr {_idm`bm gmon§ AgV§. Šdm§Q>_
n[a^mfoV EH$m Š`w{~Q>_Ü`o (superposition _Ü`o) EH$Ì 0
Am{U 1 Agy eH$VmV Am{U ho Š`w{~Q> _mnë`mZ§Va

JdVmÀ`m Hw$aUmVyZ OmUmè`m AZoH$ _mJmª_YyZ
EH$M AMyH$ _mJ© emoYyZ H$mT>Ê`mM§ H$moS§>

ZoMa `m emñÌr` {Z`VH$m{bH$m_Ü`o à{gÕ Pmbob§
Šdm§Q>_ g§JUH$mMo N>m`m{MÌ
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superposition Zï> hmoD$Z Ë`m Š`w{~Q>Mr randomly 0

qH$dm 1 H$mhrVar EH$M qH$_V amhVo. `m {deof
JwUY_m©_wio Š`w{~Q> h°H$ H$am`bm AdKS> AgVmV. h°H$
H$aVm AmboM Va h°qH$JMr {MÝh§ _mJo amhÿZ VËH$mi

Šdm§Q>_ Jw§VmJwV (Quantum Entanglement) g§H$ënZm.
òmoV … H°$bQ>oH$ gm`Ýg EŠgM|O

_m{hVrM§ g§XoedhZ Wm§~dVm `oV§. `m_wio A{Vg§doXZerb
_m{hVrgmR>r Šdm§Q>_ g§XoedhZ Cn`wŠV Amho.

AmO A_o[aH$m, `wamon Am{U MrZgma»`m Xoem§Mr `m
Šdm§Q>_ V§ÌkmZmV {dH$mg Am{U g§emoYZmgmR>r _moR>r ñnYm©
gwê$ Amho. ^maVmVgwÕm gaH$mar Am{U {d{dY ImOJr
{d^mJm§V Šdm§Q>_ V§ÌkmZmgmR>r AW©g§H$ënmV _moR>m dmQ>m
amIyZ R>odbm Amho. Ë`m_wio Šdm§Q>_ V§ÌkmZmV AmdS>
Agboë`m {dÚmÏ`mªZm Ë`m§À`m H$ma{H$XugmR>r AmYw{ZH$
V§ÌkmZmMm hm ZdrZ n`m©` CnbãY Pmbm Amho; Á`m~Ôb
`mo½` _m{hVr {_idyZ {Xem R>adU§ eŠ` Amho.

- g_Vm JmoIbo-Xm§So>H$a
samata510@gmail.com

_amR>r d¡km{ZH$m§Mr
AmoiI H$ê$Z
XoUmao nwñVH$

_amR>r d¡km{ZH$

A. nm§. Xoenm§S>o
_yë` 250 én`o

gdcVrV 150 én`o

c{cV coIg§J«h Am¡fYm§Mr OÝ_H$hmUr

ñne© A§V_©ZmMm

S>m°. _mYwar _mZdQ>H$a
_yë` 350 én`o

gdcVrV 210 én`o

Am¡fY§ Am{U AmnU

S>m°. ea{XZr S>hmUyH$a
_yë` 180 én`o

gdcVrV 60 én`o
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nmoQ>°{e`_ ({MÝh … K, AUwH«$_m§H$… 19) hm
AmdV©gmaUrVrb jmaYmVy g_yhmVrb (Alkali metals,

Group 1) KQ>H$ Amho. hm _D$, énoar-ew^« d AË`§V
{H«$`merb YmVy Amho. Ë`mMo Zmd potash `m B§J«Or
eãXmdê$Z nS>bo Amho. H$maU nydu bmH$S>mÀ`m amIoVyZ
(pot ashes) Ë`mMo jma {_idbo OmV. Z¡g{J©H$arË`m
nmoQ>°{e`_ ñdV§Ì ñdê$nmV gmnS>V Zmhr; Vmo àm_w»`mZo
{gëdmBQ> (KCl), H$mZm©bmBQ> (KClMgCl

2
6H

2
O),

Am°Wm}ŠboO \o$ëS>ñnma (KAlSi
3
O

8
) BË`mXr I{ZOm§V

AmT>iVmo. n¥Ïdrdarb nmoQ>°{e`_ gw_mao 2.5% à_mUmV
AgyZ, Vmo n¥ÏdrÀ`m n¥ð>^mJmVrb gmVì`m H«$_m§H$mMm
gdm©{YH$ AmT>iUmam KQ>H$ Amho.

nmoQ>°{e`_ ho EH$_od _ybÐì` Amho Á`mMo Zmd
ñd`§nmH$mÀ`m ^m§S>çmer (pot) g§~§{YV Amho. gZ
1807 _Ü`o hå\«$s So>dr `m§Zr hm YmVy nmoQ>°e (nmoQ>°{e`_
hm`S´>m°ŠgmBS>) `m g§`wJmVyZ doJim H$mT>bm Am{U Ë`mdê$Z
Ë`mMo Zmd R>odbo. gZ 1730 À`m XeH$mVrb S>M
agm`ZemñÌk h_©Z ~mohm©do `m§À`m boIZmV nmoQ>°e `m
ZmdmMm CJ_ Agm gm§{JVbm Amho -

"nmoQ>°g qH$dm nm°Q>-Aeog ho ì`mnmè`m§À`m OhmOm§Ûmao
Xadfu àM§S> à_mUmV Hw$ab±S> (AmVmMm bm{Q‰>`m d
{bWwAm{Z`m ^mJ), a{e`m, Am{U nmob§S> `oWyZ AmUbo
OmVo. VoWo ho {haì`m \$a, nmBZ, AmoH$ Am{U VËg_
bmH$S>m§nmgyZ V`ma Ho$bo OmVo. hr bmH$So> IÈ>çm§V aMyZ
noQ>dbr OmVmV Am{U nyU© Oion`ªV R>odbr OmVmV,
Omon`ªV amI hmoV Zmhr. hr amI Z§Va CH$iË`m nmÊ`mV
{daKidbr OmVo, Am{U daÀ`m ~mOyMm Ðd (Á`mV _rR>
AgVo) pñWa R>odyZ ewÕ Ho$bm OmVmo. hm ñdÀN> Ðd Z§Va
_moR>çm Vm§ã`mÀ`m ^m§S>çm§_Ü`o VrZ {Xdg CH$idbm OmVmo,

Á`m_wio nmoQ>°g ZmdmMo _rR> {_iVo. `mbm "nm°Q>-Aeog'
Ago åhUVmV H$maU Vo ^m§S>çmV V`ma Ho$bo OmVo.'

Ë`mAmYr 16ì`m eVH$mV, H$m°ZamS> JoñZa `m§Zr
{b{hbo hmoVo -

"H$mbr ZmdmÀ`m JdVmnmgyZ H$mhr bmoH$ _rR> V`ma
H$aVmV.'

ho H$mbr åhUOo b°{Q>Z Zmd Salsola kali Agbobo
Ima\w$Q>r JdV, Oo gm°ëQ>dm°Q>© åhUyZ AmoiIbo OmVo.

"H$mbr PwSy>n XmoZ hmV C§M dmT>Vo. Ë`mbm H$mQ>o
ZgVmV. H$Yr bmbga hmoVo. Mdrbm ImaQ>, Am{U Ë`mbm
WmoS>m A{à` dmg AgVmo. ho Imè`m _mVrÀ`m {R>H$mUr
AmT>iVo d Jmoim Ho$bo OmVo. `mnmgyZ AëH$br _rR>
{_iVo.'

~mohm©do `m§Zr gm§{JVbobr bmH$S>mÀ`m amIoMr nÕV
Am{U JoñZa `m§Zr gm§{JVboë`m Imè`m JdVmMr nÕV -
XmoÝhr à{H«$`m§VyZ AmnU AmO Á`mbm nmoQ>°{e`_ H$m~m}ZoQ>
d gmo{S>`_ H$m~m}ZoQ> åhUVmo, Ë`mMo AewÕ {_lU {_iV
Ago. bmH$S>mÀ`m amIoVyZ nmoQ>°{e`_ H$m~m}ZoQ> (nmoQ>°e)
OmñV {_io, Va Imè`m JdVmnmgyZ gmo{S>`_ H$m~m}ZoQ>
(gmoS>m) OmñV {_io. na§Vw H$mbr `m JdVmdê$Z "AëH$br'
hm eãX Ambm, Á`mV "Ab' ho Aa~rVrb ‘the’ `m
AWm©Mo CnnX Amho.

H$ÀÀ`m nmoQ>°ebm A{YH$ "epŠVembr' qH$dm ewÕ
H$aÊ`mgmR>r, Ë`mÀ`m ÐmdUmMr A{^{H«$`m MwZm`wŠV
nmÊ`m~amo~a (H°$pëe`_ hm`S´>m°ŠgmBS>) Ho$br OmVo.
nmoQ>°{e`_ H$m~m}ZoQ> Am{U H°$pëe`_ hm`S´>m°ŠgmBS> `m§Mr
A{^{H«$`m hmoD$Z A{dÐmì` H°$pëe`_ H$m~m}ZoQ> (ISy>)
JmiyZ ~mhoa nS>Vo Am{U ÐmdUmV nmoQ>°{e`_ hm`S´>m°ŠgmBS>
{e„H$ amhVo. `mM ewÕ nmoQ>°{e`_ hm`S´>m°ŠgmBS>nmgyZ ga

 AmoiI AmdV©gmaUrMr

nmoQ>°{e`_ - gOrdCËH«$m§VrV {ZdS> Pmbobo _ybÐì`

Hw$gw_gwV
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hå\«$s So>ìhr `m§Zr àW_ nmoQ>°{e`_ YmVy doJim H$mT>bm.
Ë`m§Zr nmÊ`mVrb nmoQ>°eMo {dÚwVr` {dûcofU
(electrolysis) H$ê$Z

nm{hbo, nU Ë`mV nmUrM {dK{Q>V hmoV Agë`mZo `e
Ambo Zmhr. _J Ë`m§Zr nmUr Q>miyZ {dViboë`m nmoQ>°{e`_
hm`S´>m°ŠgmBS>da à{H«$`m Ho$br. 6 Am°ŠQ>mo~a 1807 amoOr,
b§S>Z `oWrb am°`b BpÝñQ>Q>çyQ>_Ü`o Ë`m§Zr ~m§Yboë`m àM§S>
ìhmoëQ>mBH$ nmBbMm dmna H$ê$Z Ë`m§Zr ho Ho$bo. Ë`mdoir
Ë`m§Mo YmH$Q>o MwbV^mD$ ES>_§S> So>ìhr _XV H$aV hmoVo. Vo
åhUVmV - "Ooìhm nmoQ>°eÀ`m n¥ð>^mJmVyZ bhmZ MH$MH$sV
nmoQ>°{e`_À`m Jmoù`m ~mhoa nS>ë`m Am{U hdoer g§nH©$
`oVmM Ë`m§Zr noQ> KoVbm, Voìhm ga hå\«$s¨À`m AmZ§Xmbm
nmamdma Cabm Zmhr.'

hm Zdm YmVy AX²^wV hmoVm - MH$MH$sV, BVa
YmVy§à_mUo {XgUmam nU nmÊ`mnojm hbH$m, Ë`m_wio
nmÊ`mda Va§Jy eH$Umam. nmÊ`mer g§nH©$ `oVmM Vmo ñ\$moQ>H$
à{V{H«$`m XoV Ago. nmoQ>°{e`_ BVH$m à{V{H«$`merb Amho
H$s Vmo ~\$m©VgwÕm ^moH$ nmSy>Z OiVmo. hm doJim H$mT>bobm
n{hbm AëH$br YmVy hmoVm. Z§Va ga hå\«$s So>ìhr `m§Zr
gmo{S>`_, H°$pëe`_, _°¾o{e`_ Am{U ~°[a`_hr doJio
H$mT>bo. Ë`m§Zr nmoQ>°edê$Z Amnë`m YmVybm nmoQ>°{e`_ ho
Zmd {Xbo, nU ñdr{S>e agm`ZemñÌk ~oO}{b`g (Á`m§Zr
amgm`{ZH$ {MÝhm§Mr Am§Vaamï´>r` nÕV emoYbr) `m§Zm
"H°${b`_' ho Zmd A{YH$ `mo½` dmQ>bo H$maU Vo Ë`mÀ`m
Iè`m òmoVmer OmñV gwg§JV hmoVo. Ë`m_wioM AmO
nmoQ>°{e`_ `m YmVyMo {MÝh K Amho. ho Zmd H$mbr `m
N>moQ>çm Imè`m JdVmMo F$U _mÝ` H$aUmao Amho.

nmoQ>°{e`_ _rR>o - _rR>emoam (nmoQ>°{e`_ Zm`Q´>oQ>,
KNO

3
), {\$Q>H$ar (nmoQ>°{e`_ A°ë`w{_{Z`_ gë\o$Q>,

KAl(SO)
4
)

2
, Am{U nmoQ>°e (nmoQ>°{e`_ H$m~m}ZoQ>, K

2
CO

3
)

- hr eVH$^amnmgyZ kmV hmoVr. Ë`m§Mm Cn`moJ XméJmoim
V`ma H$aÊ`mgmR>r, a§JdUrV, Am{U gm~U{Z{_©VrV Ho$bm
OmV Ago. _rR>emoam em¡Mmb`m§À`m q^Vtdê$Z IadSy>Z
{_idbm OmV Ago, {\$Q>H$ar _mVr d J§YH$-AmåbmnmgyZ
V`ma Ho$br OmV Ago, Va nmoQ>°e bmH$S>mÀ`m amIoVyZ
{_idbo OmV Ago. hr _rR>o ewÕ H$ê$Z YmVy ñdê$nmV
{_idUo àma§^rÀ`m agm`ZemñÌkm§Zm O_V ZìhVo, Ë`m_wio
A±Q>moB©Z bmdm°{P`o `m§Zr nmoQ>°{e`_Mo "_mVrgÑe KQ>H$'
(earth) Ago dJuH$aU Ho$bo hmoVo. _J 1807 gmbr hå\«$s
So>dr `m§Zr Amobga nmoQ>°eda {dÚwVàdmh gmoS>bm Am{U
EH$m ZdrZ YmVyMo - nmoQ>°{e`_Mo - bhmZ YmVwgÑe Jmoio
V`ma hmoVmZm nm{hbo. ho Jmoio nmÊ`mV Q>mH$ë`mda

nmÊ`mÀ`m n¥ð>^mJmda Va§JV {\$ê$ bmJbo Am{U {\$H$Q>
Om§^ù`m a§JmÀ`m Ádmiogh Oiy bmJbo.

Z¡g{J©H$ gmR>m
nmoQ>°{e`_ hm n¥ÏdrÀ`m n¥ð>^mJmdarb gmVdm gdm©{YH$

AmT>iUmam YmVy Amho. Vmo dñVw_mZmZwgma 2.4% Amho.
OJ^amV AãOmdYr Q>Z nmoQ>°{e`_ ŠbmoamBS>Mo gmR>o AmhoV.
Xadfu gw_mao 35 Xebj Q>Z nmoQ>°{e`_ ImUH$m_mÛmao
H$mT>bo OmVo.

~hþVoH$ nmoQ>°{e`_ I{ZOo A{¾O IS>H$m§_Ü`o AmT>iVmV
Am{U Vr H$_r {dÐmì` AgVmV. `m I{ZOm§_YyZ YmVy
H$mT>Uo AdKS> AgVo. _mÌ, {gëìhmBQ> (nmoQ>°{e`_
ŠbmoamBS>), {gpëìhZmBQ> (nmoQ>°{e`_ Am{U gmo{S>`_
ŠbmoamBS>Mo {_lU) Am{U H$mZm©bmBQ> (nmoQ>°{e`_ _°¾o{e`_
ŠbmoamBS>) `m§gmaIr BVa I{ZOo OwÝ`m g_wÐ qH$dm
gamodam§À`m ~mînr^dZmZo V`ma Pmboë`m gmR>çm§_Ü`o
AmT>iVmV. ̀ m nmoQ>°{e`_ jmam§Mr ghO nwZàm©ár H$aVm ̀ oVo.
nmoQ>°{e`_ jma g_wÐmVXoIrb AmT>iVmV, nU gmo{S>`_À`m
VwbZoV H$_r à_mUmV. hdoÀ`m g§nH$m©V Amë`mZ§Va H$mhr
{_{ZQ>m§V H$b§{H$V hmoUmao, _D$, énoar YmVy.

nmoQ>°{e`_Mo Cn`moJ
1. eoVr_Yrb Cn`moJ
nmoQ>°{e`_ hm dZñnVtgmR>r à_wI (macronutrient)

AÞKQ>H$ Amho.
IVm§_Ü`o Cn`moJ
nmoQ>°{e`_ ŠbmoamBS> (KCl) - gdm©{YH$ dmnabo OmUmao

nmoQ>°e IV.
nmoQ>°{e`_ gë\o$Q> (K

2
SO

4
) - \$io, ^mOrnmbm,

gmIa~rQ> `m§gmR>r {deof Cn`wŠV.
nmoQ>°{e`_ Zm`Q´>oQ> (KNO

3
) - nmUr{dÐmì` IV, {S´>n

B[aJoeZgmR>r.
^y{_H$m
* nmoQ>°{e`_ dZñnVrVrb àH$meg§ûcofU, nmÊ`mMo

dhZ, à{WZm§Mo g§ûcofU `m§V _XV H$aVo.
* amoJà{VH$maeŠVr dmT>dVo, Ë`m_wio {nH$m§Mr PrO

H$_r hmoVo.
* YmÝ`mMo XmUo ^aUo, \$im§Mr JmoS>r d {Q>H$mD$nUm

`mgmR>r Amdí`H$.
2. Am¡Úmo{JH$ Cn`moJ
H$mM CÚmoJ … nmoQ>°{e`_ H$m~m}ZoQ> (K

2
CO

3
) d

nmoQ>°{e`_ Zm`Q´>oQ> `m§Mm dmna Cƒ XOm©À`m H$mMoÀ`m
{Z{_©VrgmR>r hmoVmo.
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gm~U d {S>Q>OªQ … nmoQ>°{e`_ hm`S´>m°ŠgmBS> (KOH)

nmgyZ gm°âQ> gmon V`ma hmoVmV.
ñ\$moQ>Ho$ … nmoQ>°{e`_ Zm`Q´>oQ> (KNO

3
) ho gwé§JmVrb

(gunpowder) à_wI KQ>H$ Amho.
am°Ho$Q> B§YZ d \$Q>mHo$ … nmoQ>°{e`_ ßŠbm}aoQ> (KClO

4
)

dmnabo OmVo.
YmVy ewÕrH$aU … Q>m`Q>°{Z`_ d gmo{S>`_gma»`m

YmVy§À`m ewÕrH$aUmV nmoQ>°{e`_Mm Cn`moJ hmoVmo.
~°Q>è`m … nmoQ>°{e`_ hm`S´>m°ŠgmBS> hr alkaline battery

_Yrb à_wI BboŠQ´>mobmBQ> Amho.
a§JÐì`o … H$mhr nmoQ>°{e`_ jmam§Mm dmna a§J d a§JÐì`

CÚmoJmV hmoVmo.
3. d¡ÚH$s` d O¡{dH$ Cn`moJ
_mZdr earamVrb ^y{_H$m
* nmoQ>°{e`_ ho _mZdr earamVrb {Vgè`m H«$_m§H$mMm

gdm©{YH$ I{ZO KQ>H$ Amho.
* Vo _w»`V… H$mo{eH$m§_Ü`o (cells) AmT>iVo d Na+-

K+ n§n (sodium-potassium pump) Ûmao noetÀ`m
AmV-~mhoa g§VwbZ amIVo.

emar[aH$ H$m`}
* ñZm`y§Mo AmHw§$MZ d àgaU
* _‚mmV§Vy g§XoedhZ (nerve impulse transmission)

* öX`mMo R>moHo$ {Z`{_V R>odUo
* aŠVXm~ {Z`§{ÌV R>odUo
d¡ÚH$s` Cn`moJ
* nmoQ>°{e`_ ŠbmoamBS> (KCl) - nmoQ>°{e`_

(hypokalemia) H$_aVVm ^ê$Z H$mT>Ê`mgmR>r.
* nmoQ>°{e`_ gm`Q´>oQ> - _yÌqnS>mVrb ISo>

Q>miÊ`mgmR>r.
* nmoQ>°{e`_ ~«mo_mBS> (B{VhmgmV) - Am¡fY åhUyZ

dmnabo OmV Ago.
* Amamo½`ÑîQ>çm _hÎdmMo AÞòmoV … Ho$ir, ~Q>mQ>o,

Q>mo_°Q>mo, nmbH$, g§Ìr, S>mir, AdmoH$mS>mo, XÿY B.
4. agm`ZemñÌr` Cn`moJ
à`moJemioV
* nmoQ>°{e`_ YmVyMm dmna à~i nwZéËnmXH$

(reducing agent) åhUyZ hmoVmo.
* nmÊ`mer A{^{H«$`o_Ü`o nmoQ>°{e`_ hm`S´>m°ŠgmBS>

(KOH) d hm`S´>moOZ {Z_m©U hmoVmo.
* nmoQ>°{e`_ noaAm°ŠgmBS> (K

2
O

2
) Am{U gwna-

Am°ŠgmBS> (KO
2
) Am°pŠgOZ {Z_m©U H$aÊ`mgmR>r

dmnabo OmVmV.

{deof à`moJ
nmoQ>°{e`_ na_±JZoQ> (KMnO

4
) ho _hÎdmMo àjmbZ

(oxidizing agent), {ZOªVwH$sH$aU H$aUmao d {dûcofUmV
dmnabo OmUmao g§`wJ Amho.

nmoQ>°{e`_ S>m`H«$smo_oQ> (K
2
Cr

2
O

7
) {dûcofUmË_H$

agm`Z åhUyZ à{gÕ Amho.
5. AUwCÚmoJ d d¡km{ZH$ Cn`moJ
nmoQ>°{e`_Mm EH$ g_ñWm{ZH$ K-40 Z¡g{J©H$arË`m

AmT>iVmo d Vmo ao{S>Amog{H«$` (radioactive) Amho.
n¥ÏdrÀ`m A§VJ©V CîUVoV Ë`mMm gh^mJ Amho.

K-40 Mm dmna ^yd¡km{ZH$ d nwamVÎdr` H$mb_mZ
_moOÊ`mgmR>r (radiometric dating) Ho$bm OmVmo.

nmoQ>°{e`_ hm {ZgJm©Vrb EH$ ~hþAm`m_r YmVy Amho.
eoVrgmR>r Amdí`H$ IVm§nmgyZ, CÚmoJmVrb H$mM-
ñ\$moQ>H$m§n`ªV, _mZdmÀ`m earamÀ`m H$m`©àUmbrnmgyZ
d¡ÚH$s` CnMmam§n`ªV Am{U d¡km{ZH$ g§emoYZmnmgyZ
AUwCÚmoJmn`ªV gd©Ì Ë`mMm _hÎdnyU© Cn`moJ {XgyZ `oVmo.
Ë`m_wio nmoQ>°{e`_bm OrdZ d CÚmoJmMm AmYmañV§^ Ago
åhUVm `oB©b.

O¡{dH$ ^y{_H$m
nmoQ>°{e`_ OrdZmgmR>r Amdí`H$ Amho. nmoQ>°{e`_

Am`Z gd© noet_Ü`o AmT>iVmV. earamVrb Ðd Am{U
BboŠQ´>mobmBQ> g§VwbZ amIÊ`mgmR>r Vo _hÎdmMo Amho.

dZñnVtÀ`m noet_Ü`o nmoQ>°{e`_ _w~bH$ à_mUmV
AgVo Am{U Vo _mVr_YyZ {_iVo. Xadfu nrH$ KoÊ`mV
`oUmè`m eoVO{_Zrbm nmoQ>°{e`_da AmYm[aV IV Q>mHy$Z
Ë`mMr ^anmB© H$amdr bmJVo.

gamgar _Zwî` XaamoO 7 J«°_n`ªV nmoQ>°{e`_ J«hU
H$aVmo Am{U earamÀ`m noet_Ü`o gw_mao 140 J«°_ gmR>dyZ
R>odVmo. gm_mÝ` Amamo½`Xm`r AmhmamV nwaogo nmoQ>°{e`_
AgVo, na§Vw BÝñQ>§Q> H$m°\$s, gm{S©>Z _mgo, gwH$m_odm, _ZwH$m,
~Q>mQ>o Am{U Mm°H$boQ> `m§gma»`m H$mhr nXmWmª_Ü`o
nmoQ>°{e`_Mo à_mU gamgarnojm OmñV AgVo.

Z¡g{J©H$arË`m AmT>iUmao nmoQ>°{e`_-40 ho
g_ñWm{ZH$ ao{S>AmoY_u Amho Am{U Oar hr ao{S>AmoY{_©Vm
gm¡å` Agbr Varhr Vr _mZdm§_Ü`o hmoUmè`m OZwH$s`
~Xbm§Mo EH$ Z¡g{J©H$ H$maU Agy eH$Vo.

gmo{S>`_-nmoQ>°{e`_ n§nm_Yrb nmoQ>°{e`_Mr ^y{_H$m
{Od§V noetÀ`m OrdZ{H«$`oV gmo{S>`_-nmoQ>°{e`_ n§n

(Na+/K+ ­TPase pump) hr EH$ AË`§V _hÎdmMr àUmbr
Amho. noerÀ`m AmdaUmdarb hr {deof dmhH$-à{WZo
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(transport proteins) gVV H$m`©aV AgVmV Am{U
noerVrb Am`ÝgMo g§VwbZ VgoM AmdaUmMr {dÚwVY«wdVm
(membrane potential) {Q>H$dyZ R>odVmV. `m à{H«$`oV
gmo{S>`_ Am`Z (Na+) Am{U nmoQ>°{e`_ Am`Z (K+)

`m§Mm nañna{d{Z_` hmoVmo. n§nmÀ`m H$m`m©_Ü`o nmoQ>°{e`_
Am`ÝgMr ^y{_H$m AË`§V _hÎdnyU© AgyZ Ë`mMm noetÀ`m
H$m`©j_Voda WoQ> n[aUm_ hmoVmo.

n§nmMr _yb^yV aMZm d H$m`©
gmo{S>`_-nmoQ>°{e`_ n§n hm EH$ g{H«$` dhZàUmbrMm

(active transport system) ^mJ Amho. Vmo ATP D$Om©
dmnê$Z Am`Zm§Mo dhZ H$aVmo. `m à{H«$`oV…

VrZ gmo{S>`_ Am`Z (Na+) noer~mhoa Q>mH$bo OmVmV,
Am{U XmoZ nmoQ>°{e`_ Am`Z (K+) noer_Ü`o AmUbo

OmVmV.
`m_wio Am`Z à_mU d Ë`m§Mm AmdaUnma {dV[aV

hmoUmam T>mb (gradient) doJim amIbm OmVmo.

nmoQ>°{e`_ Am`ZmMr ^y{_H$m
{dÚwVY«wdVm {Q>H$dUo (Resting Membrane

Potential)

nmoQ>°{e`_ Am`Zm§Mr noerVrb nmVir VwbZoZo OmñV
Am{U noer~mhoarb nmVir H$_r R>odbr OmVo. `m T>mbm_wio
noer AmdaUmda F$U Y«wdVm (negative potential) {Q>H$Vo.
Ý`yam°Z, ñZm`y Am{U öX`mÀ`m noet_Ü`o g§XoedhZmgmR>r ho
{dÚwVg§VwbZ AË`mdí`H$ Amho.

ñZm`y Am{U _‚mmg§doXZ H$m`m©gmR>r _XV
nmoQ>°{e`_ Am`Z naV noer_Ü`o àdoe H$aV

Agë`m_wio Ë`mMr H$m`©j_Vm g§në`mZ§Va AmdaUmMr _yi
AdñWm nwÝhm àmá hmoVo. `mbm nwZY«w©drH$aU
(repolarization) åhUVmV. nmoQ>°{e`_ Am`Zm§Mo `mo½` dhZ
Pmbo Zmhr Va ñZm`y AmHw§$MZ, _‚mmg§doXZm àgmaU, VgoM
öX`mMr R>moHo$àUmbr `mda n[aUm_ hmoVmo.

noerVrb namgaU g§VwbZ (Osmotic Balance)

nmoQ>°{e`_ Am`Z noerÀ`m AmVrb Ðdm_Ü`o à_wI
à_mUmV AgVmV. n§nm_wio Vo `mo½` à_mUmV amIbo OmV
Agë`mZo noerVrb nmUr-g§VwbZ (osmotic balance)

{Q>Hy$Z amhVo. ho Zgob Va noer gwOUo (swelling) qH$dm
AmH$gUo (shrinking) `m§gma»`m g_ñ`m CX²^dy eH$VmV.

M`mnM` H$m`m©Vrb gh^mJ
nmoQ>°{e`_ Am`Z AZoH$ EÝPmB_gZm H$m`©aV R>odVmV.

CXmhaUmW©, à{WZ g§ûcofU, ½bm`H$mo{b{gg d

H$m~m}hm`S´o>Q> M`mnM` `m à{H«$`m§_Ü`o Ë`m§Mr _XV hmoVo.
n§nmÀ`m gmhmæ`mZo noerVrb nmoQ>°{e`_ gVV CnbãY
Agë`m_wio hr H$m`} gwairV nma nS>VmV.

D$O}Mm H$m`©j_ dmna
n§n gVV ATP dmnaVmo, na§Vw nmoQ>°{e`_ Am`Zm§À`m

àdoem_wio n§nmMr g§aMZm (conformation) nwÝhm _yi
AdñWoV `oVo. `m_wio n§n nwÝhm gmo{S>`_ ~mhoa H$mT>Ê`mgmR>r
g‚m hmoVmo. åhUOoM, nmoQ>°{e`_ Am`Zm§{edm` hm n§n nyU©
MH«$ (cycle) nyU© H$ê$ eH$V Zmhr.

gmo{S>`_-nmoQ>°{e`_ n§n hm noetÀ`m Am`wî`mMm nm`m
Amho. `mV gmo{S>`_ {OVHo$ _hÎdmMo Amho {VVHo$M
nmoQ>°{e`_hr Amho. nmoQ>°{e`_ Am`Z noer_Ü`o àdoe H$ê$Z
{dÚwVg§VwbZ, _‚mmg§doXZ àgmaU, ñZm`y§Mo AmHw§$MZ,
nmÊ`mMo g§VwbZ Am{U M`mnM` H$m`© `m§Zm AmYma XoVmV.
nmoQ>°{e`_Mr CnpñWVrM `m n§nmbm gVV Mmby R>odVo Am{U
Ë`m_wioM Amnbo ñZm`y, öX`, d _‚mmg§ñWm `mo½` àH$mao
H$m`©aV amhVmV.

nmoQ>°{e`_ (Potassium) hm Amnë`m earamgmR>r
AË`§V _hÎdmMm I{ZO KQ>H$ Amho. ñZm`y§Mo AmHw§$MZ-
àgaU, _‚mmg§doXZm, öX`mMr R>moHo$ XoÊ`mMr {H«$`m d
earamVrb Ðdm§Mm g_Vmob amIÊ`mgmR>r Vmo Amdí`H$
AgVmo.

nmoQ>°{e`_Zo g_¥Õ Agbobo AÞnXmW© Cƒ aŠVXm~
{Z`§{ÌV H$aÊ`mgmR>r _hÎdmMo R>aVmV. nmoQ>°{e`_
gmo{S>`_Mo n[aUm_ H$_r H$ê$ eH$Vmo. OmñV à_mUmV
gmo{S>`__wio aŠVXm~ dmT>Vmo ho {gÕ Pmbo Amho. {OVHo$
OmñV nmoQ>°{e`_ AmnU ImVm, {VVHo$ OmñV gmo{S>`_
bKdrÛmao ~mhoa Q>mH$bo OmVo. nmoQ>°{e`_ aŠVdm{hÝ`m§À`m
q^Vtdarb VmU H$_r H$aÊ`mg _XV H$aVmo, Á`m_wio
aŠVXm~ H$_r hmoÊ`mg _XV hmoVo. Cƒ aŠVXm~ Agboë`m
àm¡T> (130/80 {_ _r nmam `m _`m©Xonojm A{YH$)
ì`ŠVtZr Amnë`m AmhmamV S>m°ŠQ>ar g„m KoD$Z nmoQ>°{e`_
dmT>dë`mg bm^ hmoD$ eH$Vmo.

_mÌ Imbrb n[apñWVrV nmoQ>°{e`_ hm{ZH$maH$ R>ê$
eH$Vmo …

* _yÌqnS>mÀ`m g_ñ`m Agboë`m bmoH$m§_Ü`o OmñV
à_mUmV nmoQ>°{e`_ KoUo hm{ZH$maH$ R>ê$ eH$Vo.
Ooìhm _yÌqnS> aŠVmVyZ nmoQ>°{e`_ H$mTy>Z Q>mH$Ê`mg
H$_r gj_ AgVmV, Voìhm earamV nmoQ>°{e`_ gmMy
eH$Vo.

* H$mhr {d{eï> Am¡fYo KoUmè`m qH$dm H$mhr {d{eï>
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d¡ÚH$s` pñWVr Agboë`m bmoH$m§_Ü`ohr OmñV
nmoQ>°{e`_ hm{ZH$maH$ R>ê$ eH$Vo.

* eara nmoQ>°{e`_ H$go {Z`§{ÌV H$aVo `mda n[aUm_
H$aUmao H$moUVohr {dH$ma

nmoQ>°{e`_Mo Amnë`mgmR>r _w»` òmoV
\$io … Ho$ir, g§Ìr, _mog§~r, S>mqi~, nnB©, Am§~m,

{MHy$, Ia~yO, Q>a~yO, H$sdr, ñQ´>m°~oar
^mÁ`m … ~Q>mQ>m ({deofV… gmbmgH$Q> {eOdbobm),

aVmio, nmbH$, _oWr, MmH$dV, ~rQ>, JmOa, H$mo~r,
~«moH$br, Q>mo_°Q>mo

H$S>YmÝ`o d YmÝ`o … ha^am, amO_m, _yJ, _gya,
gmo`m~rZ, dmQ>mUm, S>mir

BVa òmoV … XÿY, VmH$, Xhr, gwH$m _odm (~Xm_,
AH«$moS>, {nñVo, _ZwH$m, IOya), gy`©\y$b d ^monù`mÀ`m
{~`m, _mgo (g°ë_Z, Q>çyZm)

XaamoO àm¡T> ì`ŠVrg gw_mao 3500-4700 {_.J«°.
nmoQ>°{e`_Mr JaO AgVo.

nmoQ>°{e`_ Am{U gmo{S>`_ `m§Mm nañnag§~§Y
nmoQ>°{e`_ Am{U gmo{S>`_ ho EH$_oH$m§er K{Zð>arË`m

OmoS>bobo Agbo Var earamda Ë`m§Mo n[aUm_ nañna{damoYr
AgVmV. hr XmoÝhr Amdí`H$ nmofH$Ðì`o AgyZ emar[aH$
g§VwbZ amIÊ`mV _hÎdmMr ^y{_H$m ~OmdVmV. VgoM,
XrK©H$mbrZ AmOmam§Mm YmoH$m - {deofV… öX`{dH$mamer -
Ë`m§Mm g§~§Y AmT>iVmo. OmñV _rR> (gmo{S>`_) Imëë`mZo
aŠVXm~ dmT>Vmo Am{U Ë`m_wio öX`{dH$ma hmoD$ eH$Vmo.
CbQ>njr, OmñV nmoQ>°{e`_ AmhmamV Agbo Va
aŠVdm{hÝ`m {e{Wb hmoÊ`mg _XV hmoVo, earamVrb
gmo{S>`_ ~mhoa Q>mH$Ê`mg gmhmæ` hmoVo Am{U aŠVXm~
H$_r hmoVmo. Amnë`m earambm XaamoO gmo{S>`_nojm Iyn
OmñV nmoQ>°{e`_Mr JaO AgVo, nU ~è`mM {R>H$mUr
Amhma Zo_H$m CbQ> AgVmo… gamgar A_o[aH$Z bmoH$ XaamoO
gw_mao 3,300 {_brJ«m_ gmo{S>`_ KoVmV (`mn¡H$s gw_mao
75% à{H«$`m Ho$boë`m AÞmVyZ `oVo), nU Ho$di gw_mao
2,900 {_brJ«m_ nmoQ>°{e`_ KoVmV. ^maVmV gmo{S>`_Mo
godZ (salt ñdê$nmV) OmJ{VH$ Amamo½` g§KQ>ZoÀ`m
{e\$magrnojm XþnQ>rnojm {H$VrVar OmñV Amho. nmoQ>°{e`_Mo
godZ _mÌ Ano{jV à_mUmnojm (Xa {Xder 3510
{_brJ«m_, OmJ{VH$ Amamo½` g§KQ>Zm d B§{S>`Z H$m¡pÝgb
Am°\$ _o{S>H$b [agM© Am{U Z°eZb BpÝñQ>Q>çyQ> Am°\$
Ý`y{Q´>eZ `m§À`m (ICMR-NIN) {e\$maernojm IynM H$_r
Amho (Xa {Xder 1200 Vo 1900 {_brJ«m_).

bmoH$ Amnë`m AmhmamV EH$ _hÎdmMm ~Xb H$ê$Z
gmo{S>`_Mm YmoH$m H$_r H$ê$ eH$VmV… VmÁ`m ^mÁ`m d
\$io A{YH$ ImdrV (H$maU Vr Z¡g{J©H$[aË`m
nmoQ>°{e`__Ü`o OmñV Am{U gmo{S>`__Ü`o H$_r AgVmV),
na§Vw ~«oS>, MrO, à{H«$`m Ho$bobo _m§g d BVa à{H«$`m
Ho$bobo AÞ H$_r Imdo (H$maU Ë`mV gmo{S>`_ OmñV Am{U
nmoQ>°{e`_ H$_r AgVo).

BVa gOrdm§gmR>r nmoQ>°{e`_Mr Amdí`H$Vm
nmoQ>°{e`_ (K+) hm OrdZmgmR>r gmd©{ÌH$ _hÎdmMm

KQ>H$ Amho. \$ŠV _mUgmbmM Zìho Va ~hþVoH$
gOrdm§gmR>r (dZñnVr + àmUr) Vmo {VVH$mM Amdí`H$
AgVmo.

àmÊ`m§_Ü`o nmoQ>°{e`_Mo H$m`©
* noetÀ`m AmV-~mhoarb {dÚwV g§VwbZ

(electrolyte balance) amIUo
* ñZm`y§Mo AmHw§$MZ-àgmaU (öX`mMo R>moHo$ `mgh)
* _‚mmg§ñWoVrb g§Xoe dhZ (nerve impulse

transmission)

{dH$am§Mr (EÝPmB_Mr) H$m`©j_Vm
OdiOdi gd© àmÊ`m§gmR>r (åhUOo gyú_ Ordm§nmgyZ

Vo H$sQ>H$, _mgo, njr, garg¥n, gñVZ àmUr BË`mXr
gdmªgmR>r) nmoQ>°{e`_ _mUgmBVH$mM Amdí`H$ Amho.

1. gñVZ àmUr (CXm. Jm`, Hw$Ìm, _m§Oa, _mH$S>,
dQ>dmKwi) - _mUgmgmaIoM nmoQ>°{e`_{edm`
öX`mMr JVr, ñZm`y§Mr hmbMmb, _‚mmg§ñWoMo
H$m`© ZrQ> MmbV Zmhr.

2. njr - Ë`m§À`m CÈ>mUmgmR>r bmJUmar àM§S>
ñZm`yeŠVr nmoQ>°{e`_da Adb§~yZ AgVo.

3. _mgo Am{U C^`Ma - ObMa àmÊ`m§À`m
nmÊ`mVrb jma-g§VwbZ (osmoregulation) gmR>r
nmoQ>°{e`_ _hÎdmMo AgVo.

4. H$sQ>H$ - Ë`m§À`m ñZm`y§_Yrb d CÈ>mUg§~§Yr
noet_Ü`o nmoQ>°{e`_ dmhVwH$s{edm` hmbMmbr
eŠ` ZmhrV.

5. ganQ>Umao àmUr - _‚mmg§ñWoÀ`m H$m`m©gmR>r
nmoQ>°{e`_ Amnë`mBVHo$M Amdí`H$ Amho.

CËH«$m§VrVrb nmoQ>°{e`_Mr {ZdS>
gmo{S>`_-nmoQ>°{e`_ n§n (Na+/K+ ­TPase) ho gdm©V

_yb^yV d àmMrZ noerVrb `§ÌUm§n¡H$s EH$ _mZbo OmVo.
gmo{S>`_ Am{U nmoQ>°{e`_ `m XmoZ {d{eï> Am`Zm§MrM
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{ZdS> CËH«$m§VrXaå`mZ H$m Pmbr, `m_mJo H$mhr d¡km{ZH$
H$maUo AmhoV …

1. ^m¡Jmo{bH$-amgm`{ZH$ nmœ©^y_r
àmMrZ _hmgmJamVrb Am`ZKZVm … Ordg¥ï>rMr

gwédmV g_wÐmV Pmbr. Ë`m doir g_wÐmV gmo{S>`_ Am`Z
(Na+) \$ma _moR>çm à_mUmda hmoVo, Va nmoQ>°{e`_ Am`Z
(K+) VwbZoZo H$_r à_mUmV hmoVo.

noerZo `m n[apñWVrV AmV nmoQ>°{e`_ OmñV d ~mhoa
gmo{S>`_ OmñV Aer aMZm pñWa Ho$br. H$maU nmoQ>°{e`_
bhmZ àmoQ>rZ d {dH$am§À`m g{H«$`VogmR>r A{YH$ AZwHy$b
hmoVo.

2. à{WZ-{dH$a aMZm d H$m`©
AZoH$ {dH$a d am`~moPmoåg `mo½`arË`m H$m`©

H$aÊ`mgmR>r nmoQ>°{e`_ Am`ZÀ`m CnpñWVrda Adb§~yZ
AgVmV.

Na+ nojm K+ à{WZm§À`m ZH$mamË_H$ MmO© Agboë`m
OmJm§er A{YH$ gwg§JV ~gVmo. Ë`m_wio noetZr AmV_Ü`o
Na+ gmR>dUo Am{U K+ ~mhoa R>odUo hr `§ÌUm {ZdS>br.

3. {dÚwV-amgm`{ZH$ \$aH$ (Electrochemical

gradients)

noerVrb AmdaU {d^d (membrane potential)

{Q>H$dÊ`mgmR>r Na+ Am{U K+ `m OmoS>rnojm Mm§Jbm n`m©`
Xþgam ZìhVm.

Na+ bm AmV `oÊ`mMr Vrd« àd¥Îmr (gradient) AgVo,
Va K+ bm ~mhoa OmÊ`mMr. `m {damoYr àd¥ÎmtMm dmna
H$ê$Z n§n noerVrb pñWa {dÚwV-amgm`{ZH$ dmVmdaU
amIVmo.

hrM aMZm Z§Va MoVm g§Xoe (Zìh© Bånëg), ñZm`y§Mo
AmHw§$MZ, Am{U nmofH$Ðì`m§Mo dmhVyH$ `m§gmR>r _hÎdmMr
R>abr.

4. CËH«$m§VrVrb {ZdS> (Evolutionary lock-in)

* gwédmVrbm noetZr K+ AmV d Na+ ~mhoa R>odUmar
aMZm ñdrH$mabr.

* EH$Xm hr `§ÌUm pñWa Pmbr, H$s {VÀ`mer
{ZJ{S>V à{WZo, M°Zoc, Q´>mÝgnmoQ>©a gJù`m§Mr
OwidmOwid Pmbr.

* Ë`m_wio Na+ Am{U K+ hr OmoS>r EH$Xm CËH«$m§VrZo
{ZdS>ë`mda nwT>o ~XbUo AeŠ`àm` Pmbo -
H$maU _J g§nyU© noer-OrdemñÌ ~Xbmdo bmJbo
AgVo.

5. BVa Am`Z H$m Zmhr?
* H°$pëe`_ (Ca2+) qH$dm _°¾o{e`_ (Mg2+) `m§gmaIo

{Ûg§`moOH$ Am`Z (divalent ions) n§nmgmR>r
AZwHy$b ZìhVo. Ë`m§Zr AmdaU {d^d nQ>H$Z
{~KS>dbo AgVo.

* {b{W`_ (Li+), é{~{S>`_ (Rb+), go{g`_ (Cs+)

`m§gmaIo Am`Z Oar amgm`{ZH$ ÑîQ>çm g_mZ
Agbo Var hr _ybÐì`o n¥ÏdrÀ`m dmVmdaUmV
nwaoem à_mUmV ZìhVr qH$dm noerà{WZm§er pñWa
OwidmOwid H$aÊ`mg Ag_W© AgVmV.

gmo{S>`_ ~mhoa d nmoQ>°{e`_ AmV Aer OmoS>r
CËH«$m§VrZo {ZdS>br H$maU -

* àmMrZ dmVmdaUmVrb Am`ZKZVm
* à{WZ-{dH$a H$m`m©gmR>r nmoQ>°{e`_Mr JaO
* AmdaU {d^d g§Vw{bV amIÊ`mMr gmo`
* EH$Xm Pmbobm CËH«$m§VrMm lock-in effect.

A{_Vm^ ~ƒZ `m§À`m H$m¡Z ~ZoJm H$amoS>nVr `m
_m{bHo$V bm°H$ {H$`m Om`? `m àýmbm hmo CÎma {Xbo H$s
Ogo Vo ~Xby eH$V Zmhr, VgoM CËH«$m§VrV {dMmaë`m
Joboë`m bm°H$ {H$`m Om`? `m AZmXr àýmMo CÎmaXoIrb
Hw$Urhr ~Xby eH$V Zmhr!

nwT>rc A§H$

{Xdmir {deofm§H$

{dkmZ^mZ OmJdUmao,
Hw$Vyhc e_dUmao
{d{dY {df`...

XrnmoËgdmÀ`m hm{X©H$ ew^oÀN>m
gmOar H$ê$

n`m©daUnyaH$ {Xdmir

W W W
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BòmoZo AZoH$ am°Ho$Q> Am{U CnJ«h V`ma Ho$bo, CnJ«hm§Zm
AdH$memV ZoD$Z R>odUmar am°Ho$Q V`ma Ho$br Am{U `m
joÌmV OJmVrb AmKmS>rÀ`m Xoem§À`m am§JoV ^maVmMm
g_mdoe Pmbm. 1999 _Ü`o ^aboë`m ^maVr` {dkmZ
AH$mX_rÀ`m (Indian Academy of Sciences)

n[afXo_Ü`o H$mhr d¡km{ZH$m§Zr Aer gyMZm _m§S>br H$s
AmVm M§Ðmdarb g§emoYZ H$aÊ`mgmR>r EH$ _mohr_ gwê$
H$amdr. `mda ^maVr` A§V[aj `mÌr gmogm`Q>rÀ`m
(Astronautical Society of India) 2000 _Ü`o ^aboë`m
g^oV MMm© Pmbr Am{U BòmoH$Sy>Z amï´>r` M§Ð {_eZ Q>mñH$
\$mog© (National Lunar Mission Task Force) ñWmnZ
H$aÊ`mV Ambm. M§Ðmda `mZ nmR>dUo {H$VnV eŠ` Am{U
`mo½` Amho `mda Xoem_Yrb AJ«JÊ` d¡km{ZH$ Am{U
A{^`§Ë`m§Zr gImob MMm© Ho$ë`mZ§Va XoemZo Ago {_eZ
hmVmV ¿`mdo Aer EH$_wImZo {e\$mag Ho$br. Ë`mMr g_J«
ê$naofm V`ma H$ê$Z gaH$maH$So> nmR>dë`mZ§Va 1 Zmoìh|~a
2003 amoOr ^maV gaH$maZo M§Ð`mZ-1 `m _mo{h_obm
ñdrH¥$Vr {Xbr.

_mUgmZo àË`j M§Ðmda OmD$Z Ë`mMm Aä`mg H$aUo
ho AWm©VM àM§S> IMm©Mo H$m_ hmoVo. A_o[aHo$gmaIm gYZ
Xoe Á`m à_mUmV Anmobmo _mo{h_m§da IM© H$aV hmoVm Vgm
IM© ^maVmgma»`m A{dH${gV Xoembm H$aVm `oUo Ë`m
doir Va eŠ`M ZìhVo. Amnbo V§ÌkmZhr Vmoda VodT>o àJV
Pmbobo ZìhVo. Ë`m_wio Amnë`mH$S>rb g§gmYZm§Mm Mm§Jë`m
[aVrZo dmna H$ê$Z H$mhr _`m©{XV C{Ôï>o gmÜ` H$aÊ`mÀ`m
{XeoZo `m H$m_mMr AmIUr Ho$br Jobr. M§Ð`mZ-1 `m
n{hë`m _mo{h_o_Ü`o EH$ `mZ M§Ðmda OmB©b, Ë`mbm \o$è`m
_mê$Z d¡km{ZH$ _m{hVr Jmoim H$aob, Vr _m{hVr ^maVmH$So>
nmR>dV amhrb, VgoM EH$m àmo~~amo~a ^maVmMm P|S>m

M§Ðmda nmR>dob Ago R>adÊ`mV Ambo.
A§VamimVrb J«hJmobm§Mo d¡km{ZH$ Ñï>rZo g§emoYZ

H$ê$Z Ë`m§Mm ~maH$mB©Zo Aä`mg H$aÊ`mMr hr n{hbrM
^maVr` _mohr_ hmoVr. Ë`mZwgma Ë`mda ~gdboë`m
AË`mYw{ZH$ CnH$aUm§Ûmao M§Ðm{df`r AË`§V Cn`wŠV
_m{hVr Ë`m `mZmZo Jmoim Ho$br. M§ÐmMr n¥Ïdrdê$Z
{XgUmar (gemMo {MÌ Agbobr) ~mOy VgoM nbrH$S>br
Amnë`mbm H$YrM Z {XgUmar Ë`mMr ~mOy `m XmoÝhtÀ`m
n¥ð>^mJmMm g{dñVa {Ì{_V ZH$mem H$mT>Uo, M§ÐmÀ`m
n¥ð>^mJmdarb VgoM Ë`mÀ`m J^m©Vrb {d{dY I{ZOm§Mm
emoY KoUo dJ¡ao CÔoemZo hr {ZarjUo H$aÊ`mV Ambr.
_°¾o{e`_, A°ë`w{_{Z`_, {g{bH$m°Z, H°$pëe`_, bmoh,
Q>m`Q>o{Z`_ AmXr n¥Ïdrda _w~bH$ gmnS>Umar gm_mÝ`
_ybÐì`o VgoM aoS>m°Z, `wao{Z`_ d Wmo[a`_ `mgmaIr BWo
Xþ{_©i Agbobr _ybÐì`o `m§Mr M§Ðmda {H$Vr CnbãYVm
Amho `mMm A§XmO `mdê$Z `oVmo. AIoa M§ÐmMm OÝ_ Zo_H$m
H$em_wio Am{U H$gm Pmbm Agmdm ho g_OÊ`mÀ`m
Ñï>rZohr `m {ZarjUm§Mm Cn`moJ hmoD$ eHo$b.

Mm§Ð`mZmÀ`m _mo{h_oMo nwT>rb à_wI Q>ßno gm§JVm `oB©b.
1. n¥Ïdrdê$Z CÈ>mU
2. A§VamimVyZ n¥Ïdr^modVr {\$ê$Z {VMo AdbmoH$Z

H$aV M§ÐmH$So> J_Z
3. M§ÐmÀ`m H$joV àdoe
4. M§ÐmÀ`m H$joV Ë`mÀ`mnmgyZ 100 {H$._r.

A§Vamda amhÿZ gw_mao 2 df} Ë`mÀ`m^modVr
{Z`{_VnUo {KaQ>çm KmbUo.

ho Mm§Ð`mZmMo _w»` H$m_ hmoVo. ho H$m_ H$aVm§Zm Ë`mZo
nwT>rb ~m~r H$am`Mo `mo{Obo hmoVo.

A. M§ÐmÀ`m n¥ð>^mJmMo gd© ~mOy§Zr {ZarjU H$ê$Z

AmZ§X Kmao

M§Ð`mZ _mo{h_m
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Ë`mMo ZH$meo V`ma H$aUo.
Am. M§Ðmdarb YmVy, AYmVy dJ¡a|À`m gmR>çm§Mm A§XmO

KoUo
B. M§Ðmda CVaUmao (YS>H$Umao) N>moQ>o `mZ nmR>dyZ

Ë`mÀ`m _mJm©Mm Aä`mg H$aUo, VgoM Amnë`m
AmJ_ZmMr IyU M§ÐmÀ`m n¥ð>^mJmda R>odUo.

B©. `m N>moQ>çm `mZmZo M§Ðmda YS>H$Ê`mnydu Ë`mZo
M§ÐmÀ`m OdiyZ KoVbobr _m{hVr O_m H$aUo.

22 Am°ŠQ>mo~a 2008 amoOr Am§Y«àXoemVrb lrharH$moQ>m
`oWrb gVre YdZ A§V[aj H|$Ðmdê$Z Mm§Ð`mZmZo
nrEgEbìhr-EŠgEb OmVrÀ`m AÚ`mdV A{¾~mUmÀ`m
gmhmæ`mZo `eñdrarË`m CÈ>mU Ho$bo. gw_mao n§Yam _Obr
JJZMw§~r B_maVrBVHo$ C§M Agbobo ho am°Ho$Q> Mma Q>ßß`m§Mo
hmoVo, {edm` Ë`mbm Mma ~yñQ>a am°Ho$Q OmoS>bobr hmoVr. `mV
KZê$n VgoM Ðdê$n Aem XmoÝhr àH$maÀ`m B§YZm§Mm
Cn`moJ Ho$bm OmVmo. `m am°Ho$Q>À`m AJ«^mJr M§Ð`mZ-1 hm
CnJ«h R>odbm hmoVm. (AmH¥$Vr-1) `m am°Ho$Q>À`m Omoamda
Mm§Ð`mZmZo CÈ>mU Ho$ë`mZ§Va {dd{jV jUr Vmo am°Ho$Q>bm
gmoSy>Z ~mhoa nS>bm Am{U n¥ÏdrÀ`m g^modVr
A{Vb§~JmobmH$ma H$joV {\$ê$ bmJbm. gmSo>ghm Vmgm§§V
n¥Ïdr^modVr EH$ àX{jUm nyU© H$aVmZm gwédmVrbm àË`oH$
AmdV©ZmV Vmo {VÀ`mnmgyZ H$_rV H$_r 255 {H$bmo_rQ>a
BVH$m Odi `m`Mm Va OmñVrV OmñV 22860 {H$._r.

BVH$m {VÀ`mngyZ Xÿa Om`Mm. H«$_mH«$_mZo ho A§Va dmT>drV
Ë`mZo 8 Zmoìh|~a amoOr M§ÐmÀ`m H$joV àdoe Ho$bm. Ë`mZ§Va
Amnbr H$jm hiyhiy ~XbV Vmo Ë`mÀ`m R>aboë`m
H$jo_Ü`o M§Ðm^modVr {\$ê$ bmJbm. `m H$jm ~XbÊ`mÀ`m
H$m_mgmR>r M§Ð`mZ-1bm H$mhr am°Ho$Q> B§{OZo OmoS>br hmoVr
Am{U `mo½` Ë`m Zo_Š`m jUr n¥Ïdrdarb {Z`§ÌUH$jm§_YyZ
AmXoe XoD$Z Vr gwê$ qH$dm ~§X H$aÊ`mV `oV hmoVr.
n¥Ïdrdê$Z {ZKVmZm hm CnJ«h 1380 {H$bmoJ«°_ dOZmMm
hmoVm. M§ÐmÀ`m _mJm©da OmVmZm H$mhr am°Ho$Q CS>dyZ
{Xë`m_wio Ë`mMo dOZ H$_r hmoV Jobo. M§ÐmOdi nmoMon`ªV
Vo 675 {H$bmoJ«°_ Pmbo.

M§ÐmÀ`m H$joVbo Amnbo {Z{üV ñWmZ J«hU Ho$ë`mZ§Va
14 Zmoìh|~a 2008À`m amÌr (^maVr` doioà_mUo) Ë`mZo
_yZ B§n°ŠQ> àmo~ (E_Am`nr) ZmdmMm Amnbm EH$ XÿV
M§Ðmda nmR>dyZ {Xbm. Ë`m àmo~À`m n¥ð>^mJmdaM {Va§Jm
P|S>m a§Jdbobm hmoVm. gw_mao Vrg {H$bmoJ«°_ dOZmMm hm
àmo~ ñdV…^modVr {\$aV {\$aV 25 {_{ZQ>m§Z§Va M§Ðmda
OmD$Z {Z`mo{OV OmJoda CVabm Am{U Ë`mZo ^maVmMm
amï´>ÜdO M§Ðmda ZoD$Z R>odbm. M§ÐmÀ`m n¥ð>^mJmda CVaVm
CVaVm Ë`m àmo~Zo ñdV…^modVr {\$aV M§ÐmÀ`m {dñV¥V
^mJmMo OdiyZ AdbmoH$Z H$ê$Z AZoH$ àH$maMr _m{hVr
nmR>dbr. ^maVmMm {Va§Jm amï´>ÜdO `mnydu n¥ÏdrÀ`m X{jU
Y«wdmda \$S>H$bm hmoVmM, AmVm Vmo M§Ðmda OmD$Z nmoMbm

hmoVm.
n¥Ïdrdê$Z Am^mimVbm M§Ð

S>moù`m§Zm {XgVmo. Ë`m_wio Zo_ Yê$Z
gmoS>boë`m ~mUmà_mUo am°Ho$Q>gwÕm
M§Ðmbm ~amo~a ZmH$mg_moa R>odyZ gai
aofoV Ë`mÀ`mH$So> Pon KoD$Z
Ë`mÀ`mn`ªV OmD$Z nmoMV Agob Ago
dmQ>Uo eŠ` Amho. nU àË`jmV Vo Vgo
hmoV ZgVo. n¥Ïdrdê$Z CÈ>mU
Ho$ë`mZ§Va Vo `mZ AmYr n¥ÏdrÀ`m
g^modVr àX{jUm KmbV amhVo Am{U
Ë`mV ~Xb H$aV M§ÐmÀ`m {XeoZo
_mJ©H«$_U H$aVo. M§ÐmÀ`m H$joV
Joë`mda Ë`mÀ`m g^modVr àX{jUm
KmbV amhVo. 12 Zmoìh|~abm
M§Ð`mZ-1 Amnë`m R>aboë`m H$joV
pñWamdbo Am{U 14 Zmoìh|~abm Ë`mZo
^maVmMm P|S>m M§Ðmda amodbm. 22
Am°ŠQ>mo~abm M§Ð`mZmbm KoD$Z am°Ho$Q>Zo
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n¥Ïdrdê$Z CÈ>mU Ho$bo Voìhm M§Ð AmH¥$Vr-2 _Yrb A `m
{R>H$mUr hmoVm Am{U 12 Zmoìh|~abm M§Ð`mZ-1Zo
M§Ðm^modVr {\$am`bm gwédmV Ho$br Vmon`ªV M§ÐM
n¥Ïdr^modVr {\$aV Am `m OmJoda Ambm hmoVm. Xaå`mZ
Ë`mZo n¥Ïdr^modVr OdiOdi nmD$U àX{jUm KmVbr
hmoVr. n¥Ïdr^modVr doJmZo {\$aV Agboë`m M§Ðmbm
AdH$memV Zo_Ho$ JmRy>Z Ë`mÀ`m^modVr {\$aV amhÊ`mMo
H$m_ {H$Vr AdKS> Agob Am{U Ë`mgmR>r H$em àH$maMr
{H$MH$Q> J{UVo gmoS>dmdr bmJV AgVrb?

àË`j àdmgmMm _mJ© gmYmaUnUo AmH¥$Vr H«$.2 _Ü`o
XmIdë`mgmaIm hmoVm. gH©$g_Yrb Q´>°nrP `m àH$mamVbm
H«$sS>mnQy> EH$m C§M Pmonmù`mda MT>Vmo, Ë`mbm PmoH$m XoV
XoV Vmo C§M C§M OmVmo Am{U Iyn _moR>m PmoH$m {Xë`mZ§Va
nQ>H$Z Amnbm Pmonmim gmoSy>Z Xþgam Pmonmim nH$S>Vmo,
Vem àH$mao n¥Ïdr^modVr {\$aVm {\$aVmM {VÀ`mnmgyZ Xÿa Xÿa
OmV M§Ð`mZmZo M§ÐmÀ`m H$joV àdoe Ho$bm Am{U
M§Ðm^modVr {\$aVm {\$aVm Ë`mÀ`m Odi Odi OmV Ë`mZo
Amnbo {Z`mo{OV ñWmZ J«hU Ho$bo. Ë`mZ§Va Vo M§ÐmnmgyZ

100 {H$._r. A§Vamda amhÿZ dVw©imH$ma Y«wdr` H$joV {\$aV
am{hbo. M§ÐmÀ`m XmoÝhr Y«wdm§Zm ^oQ> XoV Amnbo EH$ AmdV©Z
Vo gw_mao XmoZ Vmgm§V nyU© H$aV hmoVo. Vmon`ªV M§Ð WmoS>mgm
ñdV…^modVr {\$abobm AgVmo. Aem àH$mao Ë`mZo M§ÐmMm

g§nyU© n¥ð>^mJ nmhÿZ KoD$Z Ë`mMr N>m`m{MÌo nmR>dbr.
M§Ð`mZ (n¥ÏdrdaÀ`m) EH$m {XdgmV M§Ðm^modVr ~mam doim
{\$aV Agbo Var M§Ðm~amo~aM VogwÕm gÎmmdrg {Xdgm§V
EH$ n¥ÏdràX{jUm KmbV am{hbo Am{U n¥Ïdr d M§Ð `m
XmoKm§À`mhr gmo~V gy`m©bmgwÕm EH$m dfm©V EH$ àX{jUm
KmbV am{hbo.

M§Ð`mZmÀ`m H$jm§_Ü`o ~Xb H$aÊ`mgmR>r Ë`mÀ`mgmo~V
OmoS>boë`m am°Ho$Q> B§{OZm§Mm Cn`moJ Ho$bm Jobm. Ë`m§À`m
Omoamda `mZmÀ`m ^«_UmMr JVr ~Xbbr H$s Ë`mMr H$jm
~XbVo Am{U Ë`mZ§Va Vo `mZ Zì`m H$joV AmnmoAmn {\$aV
amhVo. Ë`mdarb {d{dY CnH$aUm§Zm {dÚwV nwadR>m
H$aÊ`mgmR>r bmJUmar drO nwadÊ`mgmR>r `mZmda gmobma
gocMo n°Zob ~gdbo hmoVo. `mZmdarb gd© gmYZm§Zm nwaob
BVH$s drO Ë`m gmobma gocnmgyZ {Z_m©U hmoVo. `m gd©
CnH$aUm§Mo H$gyZ narjU Ho$bobo Agë`m_wio Vr gw_mao
XmoZ df} Aì`mhV MmbV amhVrb Aer Anojm hmoVr.
Ë`mnyduM 28 Am°JñQ> 2009 amoOr Vm§{ÌH$ {~KmS>
Pmë`m_wio `mZmer Agbobm g§nH©$ VwQ>bm. _mÌ

M§Ð`mZmH$Sy>Z Ano{jV Agbobr
gJir emñÌr` _m{hVr Vmon`ªV
{_imbr hmoVr. Ë`m_wio `m
_mo{h_oVbo R>abobo gd© Q>ßno
`eñdrarË`m nyU© Pmbo Ago åhUVm
`oB©b. `m g§nyU© H$mbmdYrV
M§Ð`mZmH$Sy>Z eŠ` VodT>r _m{hVr
n¥Ïdrdarb H|$ÐmH$So> nmR>dbr Jobr.
`oWrb à`moJemim§_Ü`o Ë`mMo
{dûcofU Pmbo. M§Ðmda dmVmdaU
Zgë`m_wio Ë`mMm AdamoY Zmhr. ho
`mZ H$Xm{MV AOyZhr M§Ðm^modVr
{\$aV am{hbo Agob.

M§Ð`mZ-1À`m `emZ§Va Xhm
dfmªZr `m _m{bHo$_Yrb M§Ð`mZ-2
ho `mZ 15 Owb¡ 2019 amoOr
nmR>dÊ`mMo R>abo hmoVo. Ë`m `moOZobm
^anya à{gÕr {Xbr Jobr hmoVr. 14
Owb¡bm `m `mZmMo H$mC§Q>S>mD$Z gwê$
Pmë`mZ§Va Ë`mÀ`m AIoaÀ`m

Q>ßß`mVë`m A°pŠQ>pìhQ>r gwê$ AgVmZm hr{b`_ dm`yMm
Xm~ AnojoZwgma Zmhr Ago emñÌkm§À`m bjmV Ambo.
Ë`m§Zm Ë`m dm`yMr qH${MV JiVr hmoV Agë`mMr e§H$m
Ambr. Aem Jmoï>rH$So> Xþb©j Z H$aVm {VMr gImob
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Mm¡H$er H$ê$Z Amdí`H$ Vr XþéñVr H$aUo ehmUnUmMo
Agë`m_wio Ë`m {Xder hmoUmao `mZmMo CÈ>mU Wm§~dÊ`mV
Ambo Am{U AmR>dS>çmZ§Va 22 amoOr Vo `eñdrarË`m
H$aÊ`mV Ambo.

`m Xþgè`m M§Ð`mZmH$So> AmUIr EH$ bhmZer nU
V§ÌkmZmVrb {dH$mgmÀ`m Ñï>rZo Iyn _hÎdmMr H$m_{Jar
gmondbr hmoVr. Vr åhUOo {dH«$_ ZmdmMm EH$ b±S>a
M§Ð`mZmÀ`m _w»` Am°{~©Q>anmgyZ doJim hmoD$Z hiyM
M§ÐmÀ`m {XeoZo OmB©b Am{U Vmo M§ÐmÀ`m X{jU
Y«wdmOdirb EH$m {d{eï> {R>H$mUr AbJXnUo M§Ðmda
CVaob. Ë`m b±S>a_YyZ à½`mZ ZmdmMm EH$ amoìha ~mhoa
{ZKyZ M§Ðmda {\$aob. hr EH$ ghm MmH$m§Mr JmS>r AgyZ
Vr M§Ðmdarb Amo~S>Ymo~S> O{_Zrdê$Z MmbÊ`mgmR>r gj_
hmoVr. Vr goH§$Xmbm EH$ g|{Q>_rQ>a EdT>çm g§WnUo MmbV
amhrb. {VÀ`mda ~gdboë`m CnH$aUm§H$Sy>Z {_imbobr
_m{hVr n¥Ïdrdarb à`moJemim§H$So> nmR>dbr OmB©b.
M§ÐmdaMm EH$ {Xdg åhUOo n¥Ïdrdarb Mm¡Xm {Xdg ho
H$m_ Mmbob Am{U nyU© hmoB©b. Am°{~©Q>a _mÌ Z§VaÀ`m
H$mimVhr M§Ðm^modVr {\$aV amhrb Am{U H$mhr H$mi
_m{hVr nmR>dV amhrb Aer `moOZm hmoVr.

22 Owb¡ 2019 amoOr n¥Ïdrdê$Z CÈ>mU Ho$ë`mZ§Va Vo
`mZ n¥Ïdr^modVr {\$aV am{hbo. 4 Am°JñQ>bm Ë`mZo n¥ÏdrMr
n{hbr gw§Xa N>m`m{MÌo H$mTy>Z nmR>dyZ {Xbr. 14 Vo 20
Am°JñQ>À`m Xaå`mZ Ë`mZo M§ÐmÀ`m H$joV àdoe H$ê$Z
M§ÐmÀ`m àX{jUm§Zm gwédmV Ho$br. 22 Am°JñQ>bm M§ÐmÀ`m
n¥ð>^mJmMr N>m`m{MÌo nmR>dyZ {Xbr. 2 gßQ>|~abm {dH«$_
b±S>a M§Ð`mZmbm gmoSy>Z ~mhoa nS>bo Am{U M§ÐmÀ`m
n¥ð>^mJmda CVaÊ`mgmR>r {ZKmbo. Vo {Z`mo{OV OmJonmgyZ
1-2 {H$bmo_rQ>a A§Vamda Agon`ªV Ë`mÀ`mer g§nH©$ Mmby
hmoVm. na§Vw Vmo AMmZH$ VwQ>bm Am{U à`ËZ H$ê$Zhr
Ë`mbm nwÝhm OmoS>Ê`mV `e Ambo Zmhr. ~hþYm XþX£dmZo
AJXr eodQ>À`m jUr H$mhrVar Vm§{ÌH$ KmoQ>mim Pmbm
Am{U {dH«$_ b±S>a M§ÐmÀ`m n¥ð>^mJmda AbJXnUo gai
CVê$ eH$bm Zmhr, H$Xm{MV Vmo OmoamZo AmnQy>Z ZmXþéñV
Pmbm Agmdm. Ë`m_wio à½`mZ amoìhabm Mmbdm`Mr g§Yr
{_imbr Zmhr. `moOZoà_mUo M§Ð`mZ-2 M§Ðm^modVr {\$aV
am{hbo, Ë`mdarb H°$_oao, ñnoŠQ´>mo_rQ>a, aS>ma dJ¡ao gJir
CnH$aUo H$m_ H$aV am{hbr Am{U M§Ðmdarb O_rZ d
O{_ZrImbr XS>bobr VÎdo `m§Mm Aä`mg H$ê$Z Vr _m{hVr
Am{U \$moQ>mo n¥Ïdrdarb H|$ÐmH$So> nmR>dV am{hbr.

XmoZ dfmªZ§Va 6 Am{U 7 gßQ>|~a 2021 amoOr BòmoZo
Mm§Ðr` {dkmZ H$m`©embm (Lunar Science Workshop)

KoVbr Am{U M§Ð`mZmH$Sy>Z {_imbobr M§ÐmMr g{dñVa
_m{hVr XoemVrb d¡km{ZH$, {dÚmWu Am{U {dMmad§Vm§Zm
XmIdbr. Ë`mZ§Vahr Vo `mZ H$m_ H$aVM am{hbo. gy`m©_YyZ
H$Yr H$Yr AMmZH$ {ZKUmè`m AË`§V àIa Ádmbm Xÿada
ngaVmV, Ë`m§À`m~amo~a epŠVembr àmoQ>m°Z ~mhoa \o$H$bo
OmVmV. Ë`m§À`m_wio n¥ÏdrÀ`m Am`moZmoñ\$sAa_Ü`o hdoMo
doJmZo Am`moZm`PoeZ hmoVo, Ë`mVyZ n¥ÏdrÀ`m Mw§~H$s`
joÌmV dmXio (geomagnetic storms) CR>VmV Am{U
n¥ÏdrÀ`m Y¥dàXoemda Am°amoam {XgVmV. 22 \o$~«wdmar
2022 amoOr M§Ð`mZ-2Zo Ë`m {Xder {ZKmboë`m Aem
gy`m©darb Ádmbm (gmoba âboAa) Am{U Ë`m§Mr XmhH$Vm
dJ¡a| Xþ{_©i _m{hVr O_dyZ nmR>dbr. Aem àH$mao
M§Ð`mZ-2Zohr Ë`mbm {Xbobr BVa H$mhr C{Ôï>o JmR>br.
nwT>o {Xbobo M§Ð`mZ-3 ho M§Ð`mZ-2MrM Zdr Amd¥Îmr
Agë`m_wio M§Ð`mZ-2Mr doJir {MÌo XmIdbobr ZmhrV.

M§Ð`mZ -3
M§Ð`mZ-2Zo M§Ðmda nmR>dbobr àkmZ ZmdmMr JmS>r

M§Ðmda MmbdVm `oD$ eH$br Zmhr `mMo _moR>o d¡få`
d¡km{ZH$m§Zm dmQ>V hmoVo åhUyZ Ë`m§Zr M§Ð`mZ-3 hr Zdr
_mohr_ AmIbr. hr _mohr_ gmYmaUnUo M§Ð`mZ-2À`m
gmaIrM hmoVr. `m M§Ð`mZmVhr EH$ àmonëeZ _m°S>çwb,
b±S>a Am{U amoìha hmoVo. `mVë`m b±S>aMo Zmdhr {dH«$_
Am{U amoìhaMo Zmd àkmZ AgoM R>odbo hmoVo, na§Vw nyduMm
AZw^d bjmV KoD$Z Ë`m§À`m aMZoV H$mhr gwYmaUm H$ê$Z
Ë`m§À`m j_Vm dmT>dë`m hmoË`m.

(AmH¥$Vr-3) 14 Owb¡ 2023 amoOr `m M§Ð`mZmZo
Am§Y«àXoemVrb lrharH$moQ>m `oWrb gVre YdZ ñnog g|Q>a
BWyZ EbìhrE_-3-E_-4 `m am°Ho$Q>_YyZ AdH$memV Pon
KoVbr Am{U 5 Am°JñQ>bm Vo M§ÐmÀ`m H$joV OmD$Z
nmoMbo. ho Ë`m doiMo BòmoMo gdm©V _moR>o Am{U epŠVembr
am°Ho$Q> hmoVo. Ë`mMr C§Mr 43.5 _rQ>a, dOZ 642 Q>Z
Am{U j_Vm 4 Q>Z EdT>o dOZ A§VamimV Xÿada KoD$Z
OmÊ`mEdT>r hmoVr. `m _w»` am°Ho$Q>_Ü`o Ðdê$n ({b{¹$S>)
B§YZ Am{U H«$m`moOo{ZH$ ñQ>oO hmoË`m Am{U Ë`mbm XmoZ
KZê$n B§YZmMr ~yñQ>a am°Ho$Q OmoS>bobr hmoVr. Ë`mZ§Va 23
Am°JñQ>bm Ë`mÀ`m b±S>a _m°S>çwbZo M§ÐmÀ`m X{jU Y«wd
àXoemV AdVaU Ho$bo. M§Ðmda `mZ CVadUmè`m Xoem§_Ü`o
A_o[aH$m, a{e`m Am{U MrZ `m§À`mZ§Va ^maVmMm Mm¡Wm
H«$_m§H$ bmJVmo, nU M§ÐmÀ`m X{jU Y«wdàXoemV `mZ
CVadÊ`mMm namH«$_ gdm©V AmYr ^maVmZoM Ho$bm. hm
Y«wdàXoe g§emoYZmÀ`m Ñï>rZo {deof _hÎdmMm Amho. BWo
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nmÊ`mMo gmR>o gmnS>bo, VgoM H$mhr _hÎdmMr I{ZOo
gmnS>Vrb Ago {XgVo. Ë`m§Mm Aä`mg H$ê$Z M§Ð, n¥Ïdr
Am{U gy`©_m{bHo$À`m CËnÎmrg§~§Yr _m{hVr {_iÊ`mMr
eŠ`Vm Amho.

(AmH¥$Vr-4) àmonëeZ _m°S>çwb hm EH$ Mm¡H$moZr
gm§JmS>m hmoVm Am{U b±S>a d amoìha `m XmoKm§Zm Ë`mÀ`m
S>moŠ`mda ~gdbo hmoVo. Ë`mÀ`m EH$m ~mOybm bmdboë`m
_moR>çm gmoba n°Zob_YyZ Ë`mbm {dOoMm nwadR>m hmoV hmoVm.
Ë`m{edm` Ë`mda ao{S>AmoA°pŠQ>ìh hrqQ>J `w{ZQ> OmoS>bobo
hmoVo. _w»` am°Ho$Q>nmgyZ {dbJ Pmë`mZ§Va nwT>rb
àdmgmgmR>r am°Ho$Q> B§{OZo hmoVr. M§ÐmÀ`m n¥ð>^mJmda
AbJXnUo CVaUo ho {dH«$_ b±S>aMo _w»` H$m_ hmoVo.
Ë`mgmR>r M§ÐmÀ`m O{_Zrdarb IÈo> MwH$dyZ gnmQ> ^mJ
nmhÿZ {VWo CVaUo Amdí`H$ hmoVo. `m b±S>ada bmdboë`m
H°$_oè`m§_YyZ O{_ZrMo {ZarjU H$aV Amnbr JVr hiyhiy
H$_r H$_r H$aV Y¸$m Z ~gy XoVm Ë`mda gai Cä`m
AdñWoV AbJX CVaÊ`mMo A{Ve` H$R>rU H$m_ `m

b±S>aZo Ho$bo. hm b±S>agwÕm EH$ Mm¡H$moZr
gm§JmS>m hmoVm, Ë`mbm Mma XUH$Q> nm`
Am{U XmoZ W«ñQ>a OmoS>bobo hmoVo. Ë`m
gm§JmS>çmda H°$_oao, {Za{Zamir g§emoYH$
CnH$aUo Am{U g§nH©$gmYZo ~gdbobr
hmoVr.

b±S>a M§Ðmda CVaë`mZ§Va Ë`mZo
EH$ {VaH$s \$ir Imbr gmoS>br Am{U
Ë`mdê$Z àkmZ amoìha KgaV Imbr
Ambm. hm amoìha åhUOo gw_mao EH$
_rQ>a bm§~, nmD$U _rQ>a é§X Am{U
AYm© _rQ>a C§M Agr ghm MmH$m§Mr
N>moQ>rer JmS>r hmoVr. `m EdT>çmem
OmJoVM AZoH$ àH$maMr CnH$aUo
XmQ>rdmQ>rZo R>odbr hmoVr. Ë`m§Mm Cn`moJ
H$ê$Z M§ÐmMm Aä`mg Ho$bm Jobm.
M§ÐmMm AYm© {Xdg åhUOo n¥ÏdrMo
Voam-Mm¡Xm {Xdg EdT>çm H$mimVM
Ë`mda gy`m©Mm àH$me nS>V hmoVm.
Ë`mVyZ Ë`mbm CîUVm Am{U gmobma
n°Zob_YyZ drO {_iV hmoVr. na§Vw
{VWë`m Voam Mm¡Xm {Xdgm§À`m amÌr_Ü`o
{VWbo A{VerV Vmn_mZ
_mZdÊ`mgmaIo Zgë`m_wio Vmo Ë`mZ§Va
~§X nS>Uma hmoVm. EH$Xm M§Ðmda WmoSo>

MmbdyZ XmIdbo Am{U H$mhr _moO_mno KoD$Z n¥ÏdrH$So>
nmR>dbr H$s Ë`mMo H$m_ g§nbo. b±S>aMo R>abobo H$m_hr
g§nbo Agbo Var Ë`mda ~gdboë`m Amaemdê$Z Ë`mZo
Z§Vahr n¥Ïdrdê$Z nmR>dbobo H$mhr boOa {H$aU namdV©Z
H$ê$Z nmR>dbo AmhoV. `m AWu Vmo Amnë`m OmJoda R>m_
C^m Amho. àmonoba _m°S>çwb Va M§Ðm^modVr \o$è`m _mê$Z
_m{hVr nmR>dÊ`mMo H$m_ nwT>ohr H$aV am{hbo Amho.

`m _mo{h_oMo _w»` Q>ßno Ago hmoVo. (AmH¥$Vr-5)
^y H|${ÐV MaU (MaU-1) … `mV nyd© à_moMZ, à_moMZ

Am¡a AmamohU Am{U ^yg§~Õ `wpŠVMmbZ ho ^mJ hmoVo.
am°Ho$Q> CS>dÊ`mÀ`m AmYr H$aÊ`mÀ`m {H«$`m, am°Ho$Q>Mo CÈ>mU
Am{U Z§Va O{_Zrdarb H|$Ðm§_YyZ Ë`mbm Amnë`m _mJm©da
R>odUo `m Q>ßß`mV Ho$bo Jobo.

M§Ð A§VaU MaU (MaU-2) … `mV n¥Ïdr^modVr {\$aVm
{\$aVm n¥ÏdrnmgyZ Xÿa OmD$Z AbJXnUo M§Ðm^modVr
{\$aÊ`mgmR>r M§Ð`mZmMo gyú_ {Z`§ÌU Ho$bo Jobo.

M§Ð H|${ÐV MaU : `mV nwT>rb Q>ßno hmoVo.
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MaU-3 : M§ÐmÀ`m H$joV àdoe
MaU-4 : M§Ðm^modVr \o$è`m KmbUo
MaU-5 : àmonëeZ _m°S>çwb Am{U M§Ð _m°S>çwb `m§Zm

doJio H$aUo
MaU-6 : {S>~yñQ> MaU
MaU-7 : nyd© AdVaU
MaU-8 : AdVaU
MaU-9 : {dH«$_ b±S>a Am{U àkmZ amoìha `m§À`m

hmbMmbr
MaU-10 : àmonëeZ _m°S>çwbMo 100 {H$bmo_rQ>a

A§Vamdê$Z M§Ðm^modVr {\$aV amhUo
AmH¥$Vr-5_Yrb n{hë`m ^mJmV am°Ho$Q>Zo M§Ð`mZmbm

KoD$Z CÈ>mU Ho$ë`mZ§Va M§Ð`mZ doJio Pmbo Am{U
n¥Ïdr^modVr b§~JmobmH$ma H$joV {\$aV {\$aV n¥ÏdrnmgyZ
A{YH$m{YH$ Xÿa Jobo. M§ÐmOdi nmoMë`mZ§Va Xþgè`m
^mJmV Vo nwÝhm b§~JmobmH$ma H$joV {\$aV M§ÐmÀ`m
A{YH$m{YH$ Odi OmV 100 {H$bmo_rQ>a A§Vamda
dVw©imH¥$Vr H$joV pñWamdbo. {Vgè`m ^mJmV \$ŠV {dH«$_
b±qS>J _m°S>çwb àkmZ amoìhagh M§Ð`mZmnmgyZ doJio hmoD$Z
M§Ðm^modVr {\$aV {\$aV Imbr `oD$Z M§Ðmda AdVabo.

M§Ð`mZ-3À`m XoXrß`_mZ `em_wio ^maVmZo
AdH$meg§emoYZmV EH$ _moR>m Q>ßnm JmR>bm Am{U ho H$m_
gmÜ` H$aUmè`m OJmVë`m Mma à_wI Xoem§_Ü`o ñWmZ
{_idbo. M§Ðmda A§Vamidram§Zm ZoD$Z naV AmUÊ`mMo

H$m_ `mnydu \$ŠV A_o[aHo$Zo H$ê$Z XmIdbo Amho. AmVm
ZOrH$À`m ^{dî`mV Vr H$m_{Jar H$am`À`m `moOZm BòmoÀ`m
{dMmamYrZ AmhoV.

`m boIm_Yrb gd© _m{hVr Am{U {MÌo BòmoÀ`m
do~gmBQ>dê$Z KoVbr AmhoV. Ë`m§Mo _Z…nyd©H$ Am^ma.

- AmZ§X Kmao
abghare@yahoo.com
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Jobo H$mhr _{hZo AmnU Ag§gJ©OÝ` AmOmam§~m~V
_m{hVr KoV AmhmoV. _mJrb H$mhr boIm§_Yo ñWybËd
{Z_m©U hmoÊ`mMr H$maUo Am{U ñWybËd{ZdmaUmgmR>rMo
Cnm`, Ë`m~m~VMr Am¡fYo Am{U eñÌ{H«$`m `m~Ôb OmUyZ
KoVbo. ñWybËd, Cƒ aŠVXm~, öX`amoJ, _Yw_oh `mgmaIo
AZoH$ Ag§gJ©OÝ` AmOma hmoÊ`mgmR>r XrK©H$mi Agbobm
_mZ{gH$ VmUVUmdhr  H$maUr^yV R>aVmo. `m AmOmam§À`m
à{V~§Ym§gmR>r VgoM `m AmOmamda CnMma H$aÊ`mgmR>rhr
_mZ{gH$ VmUVUmdmMo gw`mo½` {Z`moOZ H$aUo AË`mdí`H$
AgVo. boI_mboÀ`m `m ^mJm_Yo _mZ{gH$ VmUVUmd
Amnë`m Amamo½`mgmR>r H$gm YmoH$mXm`H$ R>aVmo, AmOma
CØdÊ`mgmR>r H$gm H$maUr^yV R>aVmo, VmUVUmd H$gm
Q>mimdm Am{U  _mZ{gH$ VUmdmMo `mo½` {Z`moOZ H$go
H$amdo `m~m~V g_OyZ KoUma AmhmoV.

EH§$XarV AmOH$mbMo OrdZ ho VmUVUmdmZo ^abobo
Amho. Am~mbd¥Õm§Zm, AJXr J[a~mVë`m Jar~
ì`ŠVrnmgyZ AË`§V lr_§V ì`ŠVtn`ªV gdmªZmM
VmUVUmdmMm gm_Zm H$amdm bmJVmo. amoOÀ`m Am`wî`mVrb
AZoH$ Jmoï>t_wio Am{U KQ>Zm§_wio Amnë`m _Zm_Ü`o
VmUVUmd {Z_m©U hmoV AgVmo. (AmH¥$Vr H«$_m§H$-1) ho
VmU AZw^dÊ`mgmR>r Am{U Ë`mda gw`mo½` à{V{H«$`m
XoÊ`mgmR>r Amnbo eara gj_ AgVo. Amnë`mbm
H$moUË`mhr ~Xbmbm  AWdm AmìhmZm§Zm gm_moao Omdo
bmJVo, Voìhm Á`m emar[aH$ Am{U _mZ{gH$ à{V{H«$`m
Am{U à{VgmX {Z_m©U hmoVmV, Ë`mbm VmU Ago åhQ>bo
OmVo. `m emar[aH$ Am{U _mZ{gH$ à{V{H«$`m Am{U
à{VgmX Amnë`mbm ZdrZ n[apñWVrer OwidyZ ¿`m`bm,
OrdZmVrb AmìhmZo Am{U YmoŠ`m§Zm gm_moao Om`bm _XVhr
H$aV AgVmV. VmU hr EH$ AË`§V Z¡g{J©H$ à{H«$`m Amho

Am{U àË`oH$ ì`ŠVrÀ`m _ZmV VmU CX²^dV AgVmoM.
VWm{n, EImXr ì`ŠVr VmUmbm H$gm à{VgmX XoVo `mdaM
Ë`m VmUm_wio Ë`m ì`ŠVrÀ`m Amamo½`mda Zo_H$m H$m`

Amamo½`_² YZg§nXm - ^mJ-16

S>m°. ñdmVr ~mnQ>

_mZ{gH$ VmUVUmd Am{U Amnbo Amamo½`

VmU {Z_m©U hmoÊ`mMr H$aUo (AmH¥$Vr H«$_m§H$-1)

n[aUm_ hmoB©b ho R>aV AgVo.
VmU hm XmoZ àH$maMm Agy eH$Vmo. EImÚm àg§Jr

{Z_m©U hmoUmam VmU hm gH$mamË_H$ (positive stress

AWdm Eustress) Agy eH$Vmo. VgoM EImÚm doir Vmo
VmU ZH$mamË_H$ (negative stress AWdm Distress)
AgVmo.  (AmH¥$Vr H«$_m§H$-2). gH$mamË_H$ VmU hm
àoaUmXm`r AgVmo. EImXo H$m_ Mm§Jë`m àH$mao nyU©
H$aÊ`mgmR>r Vmo Amnë`mbm gOJ, CËgwH$ Am{U CÎmo{OV
H$aVmo. gH$mamË_H$ VmU Amnë`m _Zmbm C^mar XoVmo Am{U
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Amnë`m earambm OmñV doi Am{U OmñV Omo_mZo H$m_
H$am`bm CÚwŠV H$aV AgVmo. gH$mamË_H$ VmU
à{VgmXm_wio H$m`©{gÕrg _XV hmoVo. `mCbQ>, ZH$mamË_H$
VmU Amnë`m _Zmbm _aJi Am{U earambm {e{WbVm
AmUVmo. Aem àH$maÀ`m VmUm_wio Amnë`m _Zm_Ü`o
gmVË`mZo qMVm qH$dm ^rVr {Z_m©U hmoV amhVo Am{U _ZmV
{MS>{MSo>nUm {Z_m©U hmoD$ eH$Vmo. ZH$mamË_H$ VmUm_wio
Amnbo bj EH$m {R>H$mUr H|${ÐV H$aUo AdKS> hmoVo, d
AmË_{dœmgmMm A^md {Z_m©U hmoVmo. ZH$mamË_H$ VmU
OmñV H$mimgmR>r Mmby am{hë`mg Ë`mMm Amnë`m
Amamo½`mda Xþîn[aUm_ hmoD$ eH$Vmo. ZH$mamË_H$ VmUm_wio
AmYrnmgyZ earambm {MH$Q>boë`m ì`mYr A{YH$ ~imdy
eH$VmV qH$dm ZdZdrZ Amamo½`g_ñ`m {Z_m©U hmoD$

gH$mamË_H$ VmU åhUVm `oB©b.
dma§dma CX²^dUmam Vrd« VmU (Episodic Acute

Stress) … EImXr ì`ŠVr dma§dma qH$dm {Z`{_VnUo Vrd«
VmU AZw^dV AgVo. Aem àH$mao dma§dma CX²^dUmè`m
VUmdmImbr Agboë`m ì`ŠVtZm, em§VVm qH$dm _mZ{gH$
g§VmofmÀ`m pñWVr_Ü`o naV `m`bm gdS>M {_iV Zmhr.
nmobrg ImË`m_Ü`o H$m`©aV Agboë`m H$_©Mmè`m§Zm qH$dm
XoemÀ`m gr_maofoda V¡ZmV Agboë`m g¡{ZH$m§Zm,
AmnËH$mim_Ü`o Amamo½`godm XoUmè`m S>m°ŠQ>a qH$dm Zg©
`mgma»`m ì`ŠVtZm Aem àH$maÀ`m VmUmbm gm_moao Omdo
bmJVo.

XrK©H$mbrZ VmU (Chronic stress) … gmVË`mZo
AZoH$ _{hZo qH$dm H$mhr df} Oa EImÚm ì`ŠVrbm
VmUVUmdmImbr amhmdo bmJV Agob Va Ë`m n[apñWVrbm
XrK©H$mbrZ VmU Ago åhQ>bo OmVo. XrK©H$mbrZ VmUmMo
ì`dñWmnZ `mo½` àH$mao Z Pmë`mg Ë`mMm Amamo½`mda
Xþîn[aUm_ hmoD$ eH$Vmo.

VmU-VUmdm_wio Amnë`m Amamo½`mda H$m` n[aUm_
hmoVmV?

Amnë`m earam_Yrb ñdm`Îm _‚mmg§ñWm (autonomic

nervous system) Amnë`m ZH$iV earamVrb ~è`mM
{H«$`m§da {Z`§ÌU R>odV AgVo. `m_Ü`o Amnbm aŠVXm~,
öX`mMo R>moHo$, öX` AmHw§$MZ nmdÊ`mMm Omoa, œmgmMr
JVr Am{U Omoa, Am§ÌMbZmMm doJ Aem ~è`mM {H«$`m§da
{Z`§ÌU R>odÊ`mMo H$m`© gmVË`mZo Mmby AgVo. ñdm`Îm
_‚mmg§ñWo_wio, Amnbo eara bT>m qH$dm ni H$mT>m (fight

or flight) Aer ñdm^m{dH$ à{V{H«$`m {Z_m©U H$ê$Z
VUmdnyU© n[apñWVrMm gm_Zm H$aÊ`mgmR>r Amnë`mbm
_XV H$aV AgVo. na§Vw `m à{H«$`o_Ü`o _moR>çm à_mUmda
qH$dm A{YH$ nmVirda VmUg§àoaHo$ (stress hormones)

{Z_m©U hmoVmV. Amnë`mbm XrK©H$mi VmU `oV amhVmo,
Voìhm earam_Yo _moR>çm à_mUmda VmUg§àoaHo$ {Z_m©U hmoV
amhVmV Am{U earam_Yrb Ë`m§Mr nmVir gmVË`mZo
C§Mmdbobr amhVo. Aem àH$maÀ`m à{VgmXm_wio earamMr
PrO hmoV OmVo VgoM emar[aH$, dV©UwH$s`  d _mZ{gH$
VmUmMr bjUo {XgyZ `oD$ bmJVmV.

VmUm_wio {XgyZ `oUmar emar[aH$ bjUo … öX`
YS>YS>Uo, N>mVrV XþIUo, WH$dm dmQ>Uo, MŠH$a `oUo,
S>moHo$XþIr, hmV-nm` WaWaUo, hmV-nm` XþIUo, g§^moJ
H$aÊ`mg Ìmg OmUdUo, aŠVXm~  dmT>Uo Aer bjUo
{XgyZ `oVmV.

Eustress AWdm gH$mamË_H$ VmU Am{U Distress AWdm
ZH$mamË_H$ VmU (AmH¥$Vr H«$_m§H$-2)

eH$VmV.
Amnë`mbm VrZ àH$maMo VmU `oD$ eH$VmV-
AMmZH$ CX²^dUmam Vrd« VmU (Acute Stress) …

Aem àH$maMm VmU  bdH$a `oVmo, Am{U bdH$a {ZKyZhr
OmVmo. Agm VmU gH$mamË_H$ qH$dm ZH$mamË_H$ `mn¡H$s
H$gmhr Agy eH$Vmo. EImÚm OÌo_Ü`o AmnU Om`§Q>
ìhrb_Ü`o ~gVmo Voìhm dmQ>Umam VmU AWdm añË`mda
H$moUmer Var AMmZH$ Pmboë`m ^m§S>UmVyZ {Z_m©U hmoUmam
VmU `m VmUm§Zm AMmZH$ CØdbobm Vrd« VmU Ago åhUVm
`oB©b. VgoM, H$amoS>mo én`m§Mr bm°Q>ar bmJë`mMr ~mV_r
{_iVmjUr _ZmV AMmZH$ CX²^dUmè`m VmUmbm
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VmUm_wio {XgyZ `oUmar ^md{ZH$ d _mZ{gH$ bjUo …
{MS>{MS>, Xþ…I, Z¡amí`, AmË_hË`m H$aÊ`mMo {dMma
_Zm_Ü`o `oUo.

VmUm_wio {Z_m©U hmoUmè`m dV©UwH$s` g_ñ`m … _ÚnmZ,
OwJma, V§~mIy d BVa _mXH$ nXmWmªMr ì`gZo, A{V
ImÊ`mMm {dH$ma, B§Q>aZoQ>da doi KmbdÊ`mMo AWdm
A{Z`§{ÌV IaoXr H$aV gwQ>Ê`mMo ì`gZ bmJUo.

XrK©H$mbrZ VmUVUmdm_wio {Z_m©U hmoD$ eH$V
Agboë`m Amamo½`g_ñ`m …

1. amoJà{VH$maeŠVr H$_r hmoUo
2. g§{YdmVmgmaIo AmOma CX²^dUo
3. nMZg§ñWoer g§~§{YV AmOma, dOZ dmT>Uo AWdm

H$_r hmoUo, Irritable Bowel Syndrome

4. öX` d aŠVXm~mda n[aUm_ : Cƒ aŠVXm~,
öX`mMr YS>YS>, öX`{dH$ma

5. àOZZg§ñWm : ewH«$mUy§Mr g§»`m H$_r hmoUo,
ñÌr~rO doiÀ`m doir ~mhoa Z nS>Uo, d§Ü`Ëd,
polycystic ovary disease.

VmUmMo {ZXmZ H$go Ho$bo OmVo?
VmU hm ì`pŠVgmnoj Am{U ì`pŠV{Zð> AgVmo.

Ë`m_wio VmUmMo _moO_mnZ Am{U {ZXmZ H$aUo ho Hw$R>ë`mhr
MmMÊ`m§Ûmao ghOr eŠ` hmoV Zmhr. EImXr ì`ŠVr
VmUVUmdmImbr Amho H$s Zmhr Am{U Agë`mg Ë`m
VmUmMo ñdê$n {H$Vr J§^ra Amho ho Vmo VmU AZw^dV
AgUmar ì`ŠVrM \$ŠV R>ady eH$Vo. _mÌ EImXr ì`ŠVr
VmUVUmdmImbr Amho H$s Zmhr Am{U Ë`m VmUm_wio Ë`m
ì`ŠVrÀ`m X¡Z§{XZ OrdZmda Zo_H$m H$m` n[aUm_ hmoVmo
Amho, ho VnmgyZ ~KÊ`mgmR>r H$mhr {d{eï> àýmdbr V`ma
Ho$ë`m Joboë`m AmhoV. g§~§{YV ì`ŠVrbm Ë`m àýmdbrVrb
àým§Mr CÎmao {bhm`bm gm§{JVbr OmVmV d Ë`m ì`ŠVrZo
{Xboë`m CÎmam§Mo {dûcofU Ho$bo OmVo. Ë`m {dûcofUmdê$Z
Ë`m ì`ŠVrbm {H$Vr VmU  OmUdV Amho `mMm A§XmO
~m§Ybm OmD$ eH$Vmo.

VmUVUmdmMo {Z`moOZ H$go H$amdo?
X¡Z§{XZ OrdZm_Yo VmU A{Zdm`© Agë`mZo Vmo

Hw$UmbmM Q>miVm `oV Zmhr. na§Vw, VmUVUmd {Z`§ÌUmÀ`m
H$mhr nÕVr {eHy$Z, VmUmMo gw`mo½` {Z`moOZ H$aVm `oVo.
Ago Ho$ë`mZo VmUm_wio Amamo½`mda hmoUmè`m
Xþîn[aUm_m§nmgyZ Ë`m ì`ŠVrbm AmnU dmMdy eH$Vmo.
VmUVUmdmMo {Z`moOZ H$aÊ`mgmR>rMo H$mhr gmono Cnm` -

1. {XZM`}Vrb  {Z`{_VnUm … X¡Z§{XZ doimnÌH$
~ZdyZ Ë`m_Ü`o gmVË` amIë`mg Amnë`mbm doi `mo½`
nÕVrZo dmnaVm `oD$ eH$Vmo. Ë`m_wio Amnbr H$m`©j_Vm
dmT>Ê`mghr _XV hmoD$ eH$Vo. R>amdrH$ doiobm OodUImU
H$aUo, Hw$Qw>§~mVrb BVa gXñ`m§~amo~a JßnmJmoï>r Am{U
hmñ`{dZmoXmV doi KmbdUo, {Z`{_V ì`m`m_, _Zmoa§OZ
`mgmR>r doi amIyZ R>odUo, Aem Jmoï>r VmU H$_r
H$aÊ`mgmR>r Cn`wŠV R>aVmV.

2. nwaoer Am{U em§V Pmon KoUo … Pmono_Ü`o Amnë`m
earamMr PrO ^ê$Z {ZKVo. em§V Pmon VmUVUmdmMo
Xþîn[aUm_ H$_r H$aÊ`mg Iyn _XV H$aVo. Mm§Jbr Pmon
{_imdr `mgmR>r Pmono~m~V H$mhr Mm§Jë`m gd`r bmdyZ
¿`mì`mV. _mZdr earambm H$_rV H$_r gmV Vo AmR>
Vmgm§À`m PmonoMr Amdí`H$Vm AgVo. gy`m©ñVmZ§Va nwÝhm
gy`m}X` hmoÊ`mn`ªVÀ`m ~mam Vmgm§À`m H$mbmdYrV gmV Vo
AmR> Vmgm§Mr Pmon nyU© Ho$ë`mg Vr A{YH$ Amamo½`Xm`r
R>aVo. R>amdrH$ doir Pmonm`bm OmÊ`mMr gd` bmdyZ KoUo
{hVH$a AgVo. amÌrMo OodU hbHo$ Agmdo Am{U Vo bdH$a
¿`mdo. PmonÊ`mÀ`m doioÀ`m H$_rV H$_r VrZ-Mma Vmg
AmYr OodU Ho$bobo Agmdo. Ë`mZ§Va O_ob Vgm, hbH$m,
åhUOo eVnmdbrgmaIm ì`m`m_ Ho$ë`mg bdH$a Am{U
JmT> Pmon bmJÊ`mg _XV hmoVo.  PmonÊ`mnydu H$_rV H$_r
AYm© Vmg Q>rìhr, _mo~mB©b \$moZ, b°nQ>m°n, Q>°~boQ> Aem
CnH$aUm§Mm dmna ~§X H$amdm. em§V dmVmdaUmV, {Xdo ~§X
H$ê$Z, ImobrVrb Vmn_mZ `mo½` R>odyZ (OmñV W§S> AWdm
OmñV C~Xma Zgmdo) Pmonm`bm Omdo.

3. {Oìhmù`mMo ZmVog§~§Y … {Oìhmù`mMo ZmVog§~§Y ho
VmU H$_r H$aÊ`mgmR>r AË`§V Cn`wŠV AgVmV. Hw$Qw>§~mVrb
ì`ŠVr Am{U {_Ìm§er g§nH$m©V amhÊ`mZo Amnë`m qMVm
Am{U ZH$mamË_H$ ^mdZm BVam§Odi ì`ŠV H$aUo gmono
OmVo. {Oìhmù`mÀ`m ì`ŠVter g§nH$m©V am{hë`mZo Amnbr
_ZmodñWm AWdm Amnbm _yS> gwYmê$ eH$Vmo Am{U
VmUVUmd H$_r OmUdÊ`mgmR>r Amnë`mbm _XV hmoVo.

4. Amamo½`nyU© Amhma … AmhmamVrb nXmWmªMm
Amnë`m Amamo½`mda doJdoJù`m àH$mao n[aUm_ hmoV
AgVmo. g§Vw{bV Amhma Amamo½`Xm`r AgVmo. ^anya VmOr
\$io Am{U H$ÀÀ`m ^mÁ`m Imëë`m_wio gd© àH$maMr
OrdZgÎdo {_iVmV. g§Vw{bV Amhmam_wio VmU H$_r
H$am`bm _XV hmoV AgVo. OodUmÀ`m R>amdrH$ doim R>odUo,
^anya nmUr Am{U BVa ÐdnXmW© nrV amhUo `m_wio
aŠVmVrb gmIa {Z`§{ÌV amhVo; VgoM VmUVUmd H$_r
amhÊ`mg _XV hmoVo.
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5. {Z`{_V ì`m`m_ … MmbUo, nmohUo, IoiUo Agm
Hw$R>bmhr ì`m`m_ {Z`{_VnUo Ho$ë`mg VmU H$_r ìhm`bm
_XV hmoVo. ì`m`m_m_wio _Zmbm AmZ§X XoUmè`m KQ>H$m§Mr
{Z{_©Vr earam_Ü`o hmoVo. ì`m`m_m_wio Pmon Mm§Jbr bmJVo
d Ë`m_wio VmUhr H$_r hmoVmo. Amamo½`Xm`r Pmono_wio
earamVrb noetMo nwZé‚mrdZ hmoÊ`mg _XV hmoVo.

6. Q>rìhr Am{U g_mO_mÜ`_mVrb ~mVå`m§nmgyZ Xÿa
amhUo … Q>o{bpìhOZ Am{U g_mO_mÜ`_m§_Ü`o gmVË`mZo
ZH$mamË_H$ ~mVå`m `oV AgVmV. Aem àH$maÀ`m ~mVå`m
Amnë`m ZH$iV Amnë`m _Zm_Ü`o VmU {Z_m©U H$aV
AgVmV d _Zmda AmYrnmgyZM Agbobo VmU dmT>dV
amhVmV. åhUyZM Aem ~mVå`m§nmgyZ eŠ`Vmoda Xÿa amhmdo.

7. g§kmË_H$ V§Ìm§Mm dmna H$aUo … EImXr dhr H$ê$Z
Ë`m_Ü`o {Xdg^amÀ`m gH$mamË_H$ KS>m_moS>tMr Zm|X R>odmdr.
ñdV…À`m AmdS>rÀ`m Jmoï>rgmR>r AWdm N>§X OmonmgÊ`mgmR>r
à`ËZnyd©H$ doi H$mT>mdm. qMVZ-_ZZ H$aUo, dmMZ H$aUo,
Ü`mZYmaUm H$aUo, AmÜ`mpË_H$ CnH«$_mV _Z a_dUo,
{_Ì-_¡{ÌUtgmo~V doi KmbdUo, Aem AZoH$ Jmoï>r VmU
H$_r  H$aÊ`mgmR>r Cn`wŠV AgVmV.

8. Vw_À`m ^mdZm ì`ŠV H$aUo … OmñV XS>nU
OmUdV AgVo Voìhm EImÚm OdiÀ`m ì`ŠVr, qH$dm

{Odm^mdmÀ`m {_Ì-_¡{ÌUrer _Z_moH$ionUmZo ì`ŠV
Pmë`mda VmU hbH$m hmoVmo.

9. VmUVUmdmÀ`m {Z`moOZmgmR>r ñ_mQ>© \$moZ AWdm
A°nMm dmna H$aUo … doim  nmiÊ`mgmR>r, Am{U H$m_m§Mo
{Z`moOZ H$aÊ`mgmR>r _XV H$aUmar \$moZ ApßbHo$eZ
dmnê$Z X¡Z§{XZ OrdZmVrb ~amM VmU  H$_r H$aVm `oVmo.

10. ì`mdgm{`H$ _XV KoUo … VmUVUmdmMo ì`dñWmnZ
H$go H$amdo ho {eH$dÊ`mMo H$m_ _mZ{gH$ Amamo½`
ì`mdgm{`H$ Mm§Jë`m àH$mao H$ê$ eH$V Agë`mZo Ë`m§Mr
_XV KoUo \$m`ÚmMo R>aVo. g§kmZmË_H$ dV©UyH$ Woanr
(Cognitive behavioural therapy AWdm CBT) ZmdmMo
EH$ V§Ì Amho. OrdZmVrb VmUVUmdm§Zm H$gm à{VgmX
Úmdm, Ë`m_Ü`o gH$mamË_H$ ~Xb H$gm H$amdm ho
{eH$dÊ`mgmR>r `m V§ÌmMm Cn`moJ hmoD$ eH$Vmo.

Cƒ nmVirÀ`m VmUVUmdmImbr OrdZ OJV
Agboë`m ì`ŠVtMo g§nyU© Amamo½` YmoŠ`mV AgVo. EImÚm
VUmdJ«ñV ì`ŠVrMr gwgyÌ {dMma H$aÊ`mMr, à^mdrnUo
H$m`© H$aÊ`mMr Am{U OrdZmMm AmZ§X KoÊ`mMr  j_Vm
H$_r hmoVo. åhUyZM Amamo½` CÎm_ R>odÊ`mgmR>r VmUVUmdmMo
gw`mo½` {Z`moOZ H$aUo AË`mdí`H$ AgVo.

- S>m°. ñdmVr ~mnQ>
swateebapat@gmail.com

a§J OrdZmMo
gwYm hþOya~mOma-Vw§~o

_yë` 250 én`o
gdbVrV 150 én`o

gáa§Jr H$mo[a`m
gwYm hþOya~mOma-Vw§~o

_yë` 350 én`o
gdbVrV 210 én`o
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J°ñQ´>monm°S> (Gastropods) hm ~m`moS>m`ìh{g©Q>r åhUOoM
YaVrdarb O¡d{d{dYVo_Yrb EH$ AØþV àmÊ`m§Mm g_yh
Amho. gmYmaU nÞmg H$moQ>r dfmªnydu H|${~«`Z {n[a`S>_Ü`o
àW_ àmMrZ J°ñQ´>monm°S> {Z_m©U Pmbo AgmdoV Aer _mÝ`Vm
Amho. _mobwñH$m (Mollusca) `m à_wI dJm©Vrb hm EH$
àdJ© Amho Omo An¥ð>d§er` àmÊ`m§n¡H$s gdm©V _moR>m d
{d{dYVoZo ZQ>bobm dJ© Amho. Snails, Slugs, Ablone,

Cone shells `m§gmaIo àmUr `m dJm©V `oVmV.
_yiÀ`m J«rH$ ^mfoVrb Gaster (nmoQ>) d Pods

(nm`) `m eãXm§nmgyZ J°ñQ´>monm°S> `m eãXmMr {Z{_©Vr Pmbr
Amho. `m eãXmMm AW© hmoVmo H$s nmoQ>mda Á`mMo nm`
AmhoV qH$dm Amnë`m nmoQ>mda MmbUmao àmUr åhUOoM
Amnë`mH$So> Or åhU Amho JmoJbJm` Am{U nmoQ>mV nm`
hr eãXe… Iar Amho.

`m àmÊ`m§Mr earaaMZm Ag_Vmob AgVo. eara _D$
qH$dm _¥XÿH$m` AgVo VgoM Vo VrZ ^mJm§V {d^mJbobo
AgVo - S>moHo$-nm`, visceral mass d mentle. ~hþVoH$
gd©M àOmVt_Ü`o e§I qH$dm H$R>rU Agob H°$pëe`_

H$m~m}ZoQ>Mo ~mø AmdaU AgVo, _mÌ Sluggma»`m
àOmVr_Ü`o `m H$R>rU e§ImMm A^md AgVmo. Ë`m_wio
Ë`m§Mo _¥Xÿ eara WmoS>çmem doJù`m àH$mao {dH${gV Pmboë`m
AgVo. `m _¥XþH$m` JmoJbJm`tZm AmnU nudibranch Ago
g§~moYVmo.

Gastropods _Ü`o Omo e§I AgVmo Vmo AmV_Ü`o
diUmdiUm§Mm AgVmo åhUOoM larval AdñWoV Ë`m§Mo
eara _mJrb ^mJmH$Sy>Z 180 A§emZo diV OmVo. `m_wioM
Ë`m§À`m earamV Torsion {XgyZ `oVo. Q>m°e©Z hr EH$
_hÎdmMr CËH«$m§Vr Gastropods _Ü`o Pmbobr Amho `m
CËH«$m§VrXaå`mZ S>moHo$ Am{U nm` EH$mM ~mOyg Amë`mZo
Ë`m§À`m œgZ Am{U nMZ{H«$`oV Zdo ~Xb KS>V Jobo.
Ë`mMà_mUo Amnë`m _D$ earambm dmMdÊ`mH$aVm `m
àmÊ`m§Zm gwa{jV Ago Ka {_imbo.

AJXr gwédmVrbm ho àmUr gmJamV amhV AgV.
Ë`mZ§Va H$mhr àOmVtZr JmoS>çm nmÊ`mV d H$mcm§VamZo
O{_Zrda Amnbo A{Ydmg àñWm{nV Ho$bo. OJ^amVyZ
`m§À`m 60000nojm OmñV àOmVr AmT>iyZ `oVmV. A{Ve`

g_wÐ{dœ

S>m°. ed©ar Hw$S>VaH$a

JmoJbJm` Am{U nmoQ>mV nm`

Ablone Shell Cone Shell
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gmYr Am{U gmonr emar[aH$ aMZm d H$m`} AgyZhr
Ë`m§À`mVrb AZwHy$bZeŠVr {dbjU Amho. W§S> àXoe,
ewîH$ hdm_mZ qH$dm ~è`mMXm A^md VgoM nmÊ`mÀ`m
jmaVoVrb ~Xb `mgma»`m AË`§V Q>moH$mÀ`m n[apñWVrVhr
Vo {Od§V amhÿ eH$VmV hoM Ë`m§À`m OJ^amVrb
`eñdrarË`m àgmamMo à_wI H$maU Amho.

`m e§Im§dê$Z Amnë`mH$So> AZoH$ åhUr Am{U
dmŠàMma àM{bV AmhoV. Ogo H$s e§I H$aUo, e§I \w§$H$Uo
dJ¡ao. na§Vw Ym{_©H$ Ñï>rZo e§I \w§$H$Uo hm qhXÿ g§ñH¥$VrVrb
n{dÌ {dYrMm EH$ ^mJ Amho. nyduÀ`m H$mimV `wÕmÀ`m
àma§^r e§I \w§$Hy$Z `wÕmMr KmofUm Ho$br OmV Ago.

JmoJbJm`tMo nm`mH$S>rb ñZm`y _O~yV AgVmV. ho
ñZm`w_` gnmQ> nm` Ë`m hmbMmbrH$aVm dmnaVmV. `m§À`m
nm`mdê$Z {MH$Q> Agm EH$ òmd (mucus) òdV AgVmo
Á`m_wio Ë`m§Mr hmbMmb ghOarË`m hmoV AgVo.
JmoJbJm`rÀ`m ûcoî_ (epiphram) òmdmMm Cn`moJ d¡ÚH$
joÌmV ËdMoMr nwZ{Z©{_©Vr (skin regeneration)

H$aÊ`mgmR>r Ho$br OmVo.
eara _D$ Agbo Var gd© àH$maMo AÞ ImÊ`mgmR>r

åhUOoM emH$mhmar, _¥VOrdr, naOrdr, ^ú` nH$Sy>Z nmofU
{_idÊ`mH$aVm `m§À`m Vm|S>mV XmVmgmaIm H$mQ>çm§Zr
^abobm EH$ nÅ>m AgVmo Ë`mbm Radula (aoS>çwbm) Ago
åhUVmV.

H$mhr H$moZ eoëg_Ü`o Harpoon à_mUo EH$M XmV
AgVmo Omo ~è`mMXm {dfmar AgVmo. `m XmVmÀ`m _XVrZo
Vo Amnbo ^ú` nH$S>VmV. JmoS>çm nmÊ`mVrb qH$dm Imè`m
nmÊ`mVrb JmoJbJm`tZm œgZmH$aVm {Jëg AgVmV nU
O{_Zrda amhUmè`m JmoJbJm`tÀ`m earamV \w$ß\w$gmgmaIr
{XgUmar EH$ nmoH$ir AgVo. S>moŠ`mda tentacles (bm§~Q>
Q>moH$ar ñne]{Ð`o) AgVmV d `m Q>|Q>çmH$ëgÀ`m Q>moH$mer

S>moio AgVmV. ho S>moio \$ma {dH${gV Pmbobo Zgbo Var
A§Yma Am{U àH$memMo Mm§Jbo kmZ H$ê$Z XoVmV. VgoM,
AmOy~mOyg MmbUmè`m hmbMmbrhr `m S>moù`m§Ûmao {Q>në`m
OmVmV. Vbmd, ZÚm, S>~H$s, _meu O§Jbo, Amobga
{R>H$mUo, àdmi {^{ÎmH$m, IS>H$mi gmJar {H$Zmao VgoM
Imob g_wÐmVhr `m§Mm A{Ydmg AmT>iVmo.

_mÌ Á`m JmoJbJm`r naOrdr AmhoV Ë`m BVa _mem§À`m
qH$dm BVa An¥ð>d§er` àmÊ`m§À`m earamVhr AmT>iVmV.
Prosobranchia, Ophisthobranchia Am{U Pulmonata

Ago `m§Mo _w»` VrZ àH$ma nS>VmV. GastropodsMr
n`m©daUr` ^y{_H$m \$ma _hÎdmMr Amho. _¥V Pmbobo gOrd
nmÊ`mÀ`m Vimer ̀ oVmV qH$dm O{_Zrda nS>VmV Voìhm Ë`m§Mo
{dKQ>Z H$ê$Z nmofUMH«$mV nwÝhm nmofUÐì`m§Mm g_mdoe
H$aÊ`mV `m§Mm _hÎdmMm hmV^ma AgVmo. ~hþVoH$ gd©M
J°ñQ´>monm°S>H$So> nyU© nMZg§ñWm AgVo. ̀ m§À`m à^mdr nMZJ«§Wr
nmofH$ VÎdm§Mo emofU H$aÊ`mg _XV H$aVmV. H$mhr
JmoJbJm`r eodmi ImVmV d àdmi {^{ÎmH$m§darb eodmi
{Z`§{ÌV R>odÊ`mMo H$m_hr Ë`m H$aVmV. AZoH$ _mem§Mo,
nú`m§Mo, gñVZ àmÊ`m§Mo JmoJbJm` ho EH$ AmdS>rMo ImÚ
Amho. _mÌ H$mhr JmoJbJm`r amoJO§Vy§Mo dmhH$hr Agë`mMo
{H$Ë`oH$ g§emoYZm§Ûmao AmT>iyZ Ambobo Amho. ̀ wamon, Am{e`m
d n°{g{\$H$ ~oQ>mdarb bmoH$ ̀ m§Zm AmdS>rZo ImVmV. gOmdQ>r
H$aVm, Xm{JÝ`m§H$aVm, emo^oMr ~Q>Uo VgoM BVa ew^oÀN>m
dñVy ~ZdÊ`mH$aVm JmoJbJm`tÀ`m e§H$m§Mm Cn`moJ Ho$bm
OmVmo. H$dS>çm d BVa H$mhr e§Im§Mm dmna MbZ åhUyZ
Ho$bm OmV Ago. H$mhr àOmVr `m àXÿfUmg g§doXZerb
Agë`mZo Ë`m ~m`moB§{S>Ho$Q>a åhUOoM n[ag§ñWoMo {ZX}eH$
åhUyZXoIrb AmoiIbo OmVmV.

nmÊ`mVë`m GastropodsZm Gills åhUOo H$„o
AgVmV, {JcÛmao Ë`m§Zm oxygen KoVm `oVmo Va

Dark coloured slug Endangered Conch
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Pulmonata `m dJm©_Yrb JmoJbJm`tZm œgZH$mof (lung

like cavity) V`ma Pmbobm AgVmo. JmoJbJm`rÀ`m earamV
Open Circulatory system AgVo åhUOoM aŠVm{^gaU
aŠVdm{hÝ`m§Ûmao Z hmoVm Vo CKS> AgVo. XmoZ ^mJmÀ`m
öX`mZo (EH$ auricle d EH$ ventricle) Hemocyanin

ZmdmÀ`m {Ziga Vm§~yg aŠVmMo dhZ Ho$bo OmVo. ho
Hemocyanin Am°pŠgOZ dmhH$ Amho.

_yÌqnSo> {dH${gV Pmbobr Zgbr Var CËgO©ZmH$aVm
Zo{\«${S>`m (nephridia) ZmdmMm Ad`d AgVmo. earamV
nmÊ`mMo ̀ mo½` à_mU amIÊ`mH$aVm Uric acidMo CËgO©Z Ho$bo
OmVo. åhUOo OmñVrV OmñV nmÊ`mMr ~MV H$ê$Z H$m°ÝgÝQ´>oQ>oS>
ÐmdU ~mhoa CËg{O©V Ho$bo OmVo. earamÀ`m g§VwbZmH$aVm
Statocyst VgoM H$mhr amgm`{ZH$ g§doXZ|{Ð`o AgVmV.

CÝhmù`mV O{_Zrdarb JmoJbJm`r Estivation

(CÝhmir Pmon) H$aVmV. åhUOoM ewîH$ dmVmdaUmV Ë`m
XrK©H$mi {ZÐmdñWoV amhVmV. nmobma {~`a hm`~aZoeZ
H$aVmV ho Va Vwåhmbm _mhrVM Agob, nU `m JmoJbJm`r
{hdmù`mVrb à{VHy$b dmVmdaUmV hm`~aZoeZ H$aVmV.
ImÊ`m{nÊ`mMo Xþ{^©j Agë`mZo Ë`m§Zm `m àXrK© {ZÐoMm
AmYma ¿`mdm bmJVmo. EstivationÀ`m doiog Ë`m Amnë`m
g§nyU© earamda ûcoî_mMo AmdaU V`ma H$aVmV OoUoH$ê$Z
earamVrb AmÐ©Vm CîUVo_wio ~mhoa {ZKyZ OmV Zmhr. Amnë`m
EpñQ>ìhoeZ qH$dm hm`~aZoeZÀ`m Xaå`mZ JmoJbJm`r
œgZXa H$_r H$ê$Z Amnbo earaH$m`© XrK©H$mi MmbdVmV.

Imè`m nmÊ`mV amhUmao H$mhr Gastropods

osmoconformers (Añ_mo H$m°Ý\$_©a) åhUOoM earamVrb
Ðì`mMr jmaVm ~mø dmVmdaUmer OwidyZ KoUmao AgVmV,
Va H$mhr àOmVr øm osmoregulators AgVmV, Á`m

Ë`m§À`m earamVrb jmaVoMo à_mU ñdV§ÌnUo g§Vw{bV
R>odVmV d ~mhoaÀ`m dmVmdaUmMm Ë`m§À`m earamVrb
jmam§À`m à_mUmda H$mhr à^md nS>V Zmhr.

H$moZ eob_Ü`o Ziconotide (Pm`H$moZmoQ>mBS>) ZmdmMo
peptide AgVo. gÜ`m hmoUmè`m {Za{Zamù`m
g§emoYZmXaå`mZ H$moZ eobÀ`m {dfmVrb peptides dmna
MoVmg§ñWoÀ`m AmOmamdarb Am¡fYm§_Ü`o Ho$bm OmV Amho.
Iao Va H$moZ eobMo {df _Zwî`mg \$ma KmVH$ Amho, nU
Ë`mVrb peptidesMm doXZmem_H$ (noZ {H$ba) åhUyZ
dmna Ho$bm OmV Amho.

Nudibranch `m Slugs {d{dY a§Jr d ^S>H$ AgVmV.
Ë`m§Mo ho ^S>H$ a§J Ë`m§À`m ^jH$m§Zm Xÿa Xÿa R>odÊ`mgmR>r
Cn`moJr nS>VmV.

^maVmV `m§À`m àOmVr gmYmaUV… 1600n`ªV
AmT>iyZ Amë`m AmhoV. _mÌ ObàXÿfU, e§Im§H$aVm Ho$br
OmUmar `m§Mr _mgo_mar qH$dm {H$Zmè`mZ{OH$ hmoV amhUmar
{dH$mgH$m_o `m§À`m_wio JmoJbJm`tÀ`m g§»`oV KQ> hmoVmZm
{XgV Amho. Q>o{bñH$mo{n`_ Q>o{bñH$mo{n`_ `mgma»`m
JmoJbJm`r Va \$maM {dai Pmboë`m AmhoV. H$mhr
Gastropods IUCN aoS> {bñQ_Ü`o> (g§H$Q>J«ñV JQ>)
g_m{dï> Pmbobo AmhoV.

{ZgJm©V Ogo {JYmSo>, H$mdio, `m§Mo _hÎd Amho
VodT>oM _hÎd JmoJbJm`tMoXoIrb Amho. Ë`m§À`m
earaaMZoVrb {d{dYVm, AmH$f©H$ a§J, {Za{Zamù`m
A{Ydmgm§V OwidyZ KoÊ`mMr j_Vm; VgoM _mZdr
OrdZmVrb Ë`m§Mr Cn`wŠVVm `m_wio `m§Mm A{YH$ Aä`mg
hmoUo \$ma JaOoMo Amho Ë`m§À`m g§dY©ZmH$aVm à`ËZ Ho$bo
Jobo Va O¡d{d{dYVoMm g_Vmob gmYbm OmB©b.

- ed©ar Hw$S>VaH$a
samikshank@gmail.comFresh water Snail - Pila

Nudibranch Slug
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X¡Z§{XZ ì`dhmamV AmnU AZoH$ AmH$S>çm§Mm qH$dm
AmH$So> d Aja§ `m§Mm g_mdoe Agboë`m AZoH$
g§Ho$Vm§H$m§Mm gmVË`mZ§ dmna H$aV AgVmo. Amnbm _mo~mB©b
H«$_m§H$, AmYma H«$_m§H$, n°Z åhUOoM "n_©Z§Q> AH$mD§$Q>
Z§~a', Amnbm dmhZ H«$_m§H$, nÎmm XoVmZm {b{hbm OmUmam
{nZ H$moS> Aer AZoH$ CXmhaU§ `mg§X^m©Z§ gm§JVm `oVrb.
Aem àH$maÀ`m g§Ho$Vm§H$m§_Ü`o dmnaboë`m AmH$S>çm§Zm
Am{U Ajam§Zm {d{eï> AW© AgVmo. gmYmaUnUo ho
g§Ho$Vm§H$ EH$_od Am{U ñdV§Ì AgVmV. åhUOoM, `m
g§Ho$Vm§H$m§Mr nwZamd¥Îmr Ho$br OmV Zmhr. Ë`m_wio ho
g§Ho$Vm§H$ {Z{üV H$aVmZm {d{eï> VH©$àUmbr qH$dm
AëJmo[aW_ dmnaÊ`mV `oVmV. J§_V åhUOo, ho AmH$So>
AmnU AJXr gamB©VnUo dmnaV Agbmo Var Vo {Z{üV
H$aÊ`m_mJMr nÕVr Amnë`mbm _mhrV ZgVo. `m
boI_mboVyZ AemM H$mhr AmH$S>çm§gmR>r dmnaë`m
OmUmè`m àUmbtMr _m{hVr AmnU H$ê$Z KoUma AmhmoV.

15 Am°JñQ> 1972 `m {Xder åhUOo, Amnë`m
XoemÀ`m 25ì`m ñdmV§Í`{XZr ^maVr` Q>nmbImË`mZ§
Amnë`m {dVaU nÕVr_Ü`o EH$ _hÎdmMr gwYmaUm Ho$br.
`m gwYmaUo_wio Xoe^amV hmoUmam nÌm§Mm àdmg gwH$a
hmoÊ`mg _XV Pmbr. ^maVr` Q>nmb ì`dñWoV Am_ybmJ«
~Xb KS>dyZ AmUUmar hr gwYmaUm åhUOo "{nZ H$moS>
àUmbr' hmo`. "{nZ H$moS>'Mm AW© "nmoñQ>b B§So>Šg H$moS>'.
hr àUmbr V`ma Ho$br Vr EH$m _amR>_moù`m A{YH$mè`mZ§,
lram_ {^H$mOr dobUH$a `m§Zr. dobUH$a ho Ë`mdoir g§Mma
_§Ìmb`m_Ü`o A{V[aŠV g{Md åhUyZ H$m`©aV hmoVo.
^maVmVb§ Q>nmbì`dñWoM§ H$m_ H$g§ MmbV§, Ë`m_Ü`o H$m`
AS>MUr `oVmV `mMr Ë`m§Zm OmU hmoVr. Amnë`m XoemMm
_moR>m {dñVma, ^m¡Jmo{bH$ {d{dYVo~amo~aM Agbobr

g_mZVm `m§_wio Q>nmbImË`mbm AZoH$ AS>MUtZm gm_moa§
Omd§ bmJV Ago. g_mZ Zmd§ Agbobr AZoH$ Jmd§
Amnë`m XoemV AmhoV. nU Zmd§ g_mZ Agbr Var
doJdoJù`m ^mfm§_Ü`o hr Zmd§ doJdoJù`m ñnoqbJm§Zr
{b{hbr OmVmV. Ë`mH$mir "nÌ nmR>dU§' ho Xÿag§MmamM§
EH$_od à^mdr Am{U nadS>Uma§ gmYZ hmoV§. Ë`m_wio nÌm§Mm
AmoK nwîH$i Agm`Mm. ghm{OH$M, nÌ {_iÊ`mg {db§~
ìhm`Mm; nÌ ^bË`mM nÎ`mda nmohmoMdb§ Om`M§.
CXmhaUmW©, _hmamï´>mVë`m Am¡a§Jm~mX BW§ nmR>dm`M§ nÌ
Q>nmbImË`mH$Sy>Z {~hma_Yë`m Am¡a§Jm~mX ehamV nmR>db§
Joë`mÀ`m AZoH$ KQ>Zm Ë`mH$mir KS>ë`mM§ {ZXe©Zmg Amb§
hmoV§. ^maVr` Q>nmbì`dñWoV Agbobr hr ÌwQ>r Xÿa
H$aÊ`mgmR>r lram_ dobUH$am§Zr ghm A§H$m§Mm EH$ H«$_m§H$
V`ma Ho$bm. `mbmM "{nZ H$moS>' Ag§ åhQ>b§ Job§. {nZ
H$moS>_wio àË`oH$ nÎ`mbm ñdV§Ì AmoiI àmá Pmbr.

hr {nZ H$moS> àUmbr AË`§V gmonr Agbr Var VH©$ewÕ
nÕVrZ§ V`ma Ho$br hmoVr. Amnë`m XoemMr {d^mJUr AmR>
^m¡Jmo{bH$ joÌm§_Ü`o Ho$br Jobr. g¡Ý`XbmgmR>r Agboë`m
{deof Q>nmb godogmR>r (Am_u nmoñQ>b gpìh©g - EnrEg)
EH$ ñdV§Ì joÌ åhUyZ _mÝ`Vm {Xbr Jobr. àË`oH$ joÌmbm
EH$ {d{eï> H«$_m§H$ XoÊ`mV Ambm. hr joÌ§ Am{U Ë`m§Mo
H«$_m§H$ nwT>rbà_mUo-

XoemÀ`m CÎma {d^mJmVrb amÁ`o
joÌ H«$. 1 - {X„r, h[a`mUm, n§Om~, {h_mMb

àXoe, Oå_y-H$mí_ra, M§XrJS>
joÌ H«$. 2 - CÎma àXoe, CÎmamI§S>
XoemÀ`m n{ü_ {d^mJmVrb amÁ`o
joÌ H«$. 3 - amOñWmZ, JwOamV, X_U Am{U Xrd,

XmXam Am{U ZJa hdobr

AmH$So> ~mobVmV! - 1

ho_§V bmJdUH$a

Q>nmbImË`mMr {nZ H$moS> nÕVr
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joÌ H«$. 4 - _hmamï´>, _Ü` àXoe, N>ÎmrgJS>
XoemÀ`m X{jU {d^mJmVrb amÁ`o
joÌ H«$. 5 - Am§Y« àXoe, Vob§JUm, H$Zm©Q>H$, Jmodm
joÌ H«$. 6 - Vm{_iZmSy>, Ho$ai, nwSw>Moar, bjÛrn
XoemÀ`m nyd© {d^mJmVrb amÁ`o
joÌ H«$. 7 - n{ü_ ~§Jmb, Amo{S>em, Amgm_,

nydm}Îma amÁ`o, A§X_mZ Am{U {ZH$mo~ma ~oQ>o
joÌ H«$. 8 - {~hma, PmaI§S>
^maVr` g¡Ý`XbmgmR>r {deof
joÌ H«$. 9 - Am_u nmoñQ>b g{d©g (EnrEg)
ghm AmH$S>r {nZ H$moS> H«$_m§H$mVbm n{hbm A§H$ hm

Ë`m-Ë`m joÌmZwgma darbà_mUo {Xbm OmVmo. {nZ
H$moS>_Ybm Xþgam A§H$ hm Ë`m joÌmVb§ amÁ` qH$dm
amÁ`g_yhmer {ZJ{S>V AgVmo. {Vgam A§H$ Ë`m {d{eï>
amÁ`mVë`m {Oëømer g§~§{YV AgVmo. åhUOoM, {nZ
H$moS>_Yrb n{hbo VrZ A§H$ bjmV KoVbo Va AmnU
XoemVë`m H$moUË`mhr {OëømV Zo_Ho$nUmZ§ nmohmoMy eH$Vmo.
Q>nmbImË`mÀ`m ^mfoV gm§Jm`M§ Va {nZ H$moS>_Ybo n{hbo
VrZ A§H$ {_iyZ "gm°{Qª>J {S>pñQ´>ŠQ> H$moS>' V`ma hmoVmo.
Ë`mZ§Va AgUmao eodQ>Mo VrZ A§H$ Ë`m {OëømV AgUmè`m
Zo_Š`m Q>nmb H$m`m©b`mMm {d{eï> H«$_m§H$ Xe©dVmo. Aem
àH$mao, ghm AmH$S>r {nZ H$moS>_Yrb àË`oH$ AmH$S>m hm
nÌmÀ`m `mo½` àdmgmgmR>r {XemXe©H$ R>aVmo Am{U nÌ
`mo½` {R>H$mUr nmohmoMÊ`mg _XV hmoVo. EH$m {d{eï>
CXmhaUmÀ`m gmhmæ`mZ§ AmnU ho g_OyZ KoD$ `m.

g_Om, EImÚm nÌmda 564 012 Agm {nZ H$moS>
H«$_m§H$ Amho. `mVbm n{hbm A§H$ 5 Amho. hm A§H$
{d{eï> joÌ XmIdVmo. 5 `m AmH$S>çm_wio ho g_OV§ H$s
gXaM§ nÌ XoemÀ`m X{jU ^mJmV Am§Y« àXoe, Vob§JUm,
H$Zm©Q>H$, qH$dm Jmodm `m§n¡H$s EH$m amÁ`mV nmohmoMdm`M§
Amho. {nZ H$moS> H«$_m§H$mVbm Xþgam A§H$ 6 Amho. hm A§H$
H$Zm©Q>H$ amÁ` Xe©dVmo. {nZ H$moS>_Ybm {Vgam AmH$S>m 4

Amho. hm 4 AmH$S>m H$Zm©Q>H$ amÁ`mVë`m H$mobma
{OëømgmR>r {Z{üV H$aÊ`mV Ambm Amho. åhUOoM, {nZ
H$moS>_Ybo 564 ho VrZ AmH$So> Amnë`mbm gm§JVmV, H$s
gXaM§ nÌ H$Zm©Q>H$_Ü`o ~|Jiwê$À`m nyd}bm, Am§Y« gr_oÀ`m
Odi Agboë`m H$mobma {Oëøm_Ü`o nmohmoMdm`M§ Amho.
WmoS>Š`mV, "564'_wio "gm°{Qª>J {S>pñQ´>ŠQ>' hm H$mobma
Agë`mM§ g_OV§. {nZ H$moS>_Ü`o Agbobo Ë`mZ§VaMo 012
ho VrZ AmH$So> H$mobma {OëømVë`m ~§JmanoQ> Q>nmb-
H$m`m©b`mer g§~§{YV AmhoV. Aem àH$mao {nZ H$moS>À`m
_XVrZ§ XoemVë`m Hw$R>ë`mhr {R>H$mUmhÿZ Q>mH$bob§ ho nÌ
Zo_Ho$nUmZ§ ~§JmanoQ> BW§ OmD$Z nmohmoMV§.

Q>nmbnoQ>rV Q>mH$bobr gJir nÌ§ O_m H$ê$Z Ë`m§M§
dJuH$aU H$aUmao nmoñQ>_Z Vwåhr nm{hbo AgVrb. hmVmVbr
nÌ§ AË`§V doJmZ§ Vo doJdoJù`m JÇ>çmV Q>mH$V AgVmZm
nmhÿZ Amnë`mbm Amü`© dmQ>V§ H$s BVŠ`m nQ>mnQ> ho
nmoñQ>_Z nÌmda {b{hbobm nÎmm H$gm H$m` dmMy eH$VmV?

nU AmVm Vw_À`m bjmV Amb§ Agob, H$s nÌm§M§
dJuH$aU H$aVmZm nyU© nÎmm dmMÊ`mMr JaOM ZgVo. {nZ
H$moS>_Ybo \$ŠV n{hbo VrZ AmH$So> dmMyZ nÌ H$moUË`m
gm°{Qª>J {S>pñQ´>ŠQ>_Ü`o nmR>dm`M§ Amho, Vo g_OV§. åhUOoM,
da {Xboë`m CXmhaUmÀ`m ~m~VrV gm§Jm`M§ Va, Oo nÌ
~§JmanoQ> Q>nmbH$m`m©b`mV `oD$Z nS>V§ Voìhm Ë`mda
{b{hbobm nÎmm nyU© dmMbm OmVmo Am{U Ë`m nÎ`mda Vo
nÌ nmohmoMdb§ OmV§.

Amnë`m XoemV {nZ H$moS>Mr hr àUmbr 1972 nmgyZ
dmnaÊ`mV `oV Agbr Var Ë`m_mJo Eo{Vhm{gH$ nmœ©^y_r
Amho. OJm_Ü`o Aem àH$maMr Q>nmb H$moS> àUmbr 1932
_Ü`o VoìhmÀ`m gmopìhEV _hmg§KmMm ^mJ Agboë`m `wH«o$Z
BW§ gd©àW_ gwê$ Pmbr. na§Vw Ad¿`m gmVM dfmªV,
åhUOo 1939_Ü`o hr nÕV ~§X Ho$br Jobr. Ë`mZ§Va
Xþgè`m _hm`wÕmÀ`m H$mimV Q>nmbdmhVwH$sV _moR>r dmT>
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Pmbr Am{U Ë`mVyZM Q>nmbH«$_m§H$ àUmbrMr JaO
^mgm`bm bmJbr. 1941_Ü`o O_©ZrZ§ Xþgè`m _hm`wÕmÀ`m
H$mimV nmoñQ>b H$moS> àUmbr AmUbr. Ë`mZ§Va 1943_Ü`o
A_o[aHo$Zo Ë`mM§ AZwH$aU H$aV XoemVë`m _moR>çm
eham§gmR>r "PmoZ Båàyìh_|Q> ßb°Z' gwê$ Ho$bm. nwT>o
1963_Ü`o `mM `moOZoM§ ê$nm§Va {Pn H$moS>_Ü`o Pmb§
Am{U hr àUmbr Xoe^a àM{bV Pmbr. {~«Q>Z_Ü`o
1959_Ü`o Aem àH$maMr nÕV gwê$ Pmbr Am{U nwT>À`m
XeH$mV gJù`m g§`wŠV amï´>m§_YyZ dmnabr Om`bm bmJbr.
1958_Ü`o AO]{Q>Zm, 1964_Ü`o \«$mÝg, Am{U Ë`mZ§Va
1968_Ü`o OnmZ `m Xoem§V {nZ H$moS> àUmbr ñdrH$mabr
Jobr. 1972_Ü`o ^maVmVgwÕm Amnë`m XoemÀ`m ^m¡Jmo{bH$
aMZoZwgma AmIÊ`mV Amboë`m {nZ H$moS> àUmbrÀ`m
dmnambm gwédmV Pmbr. ^maVmgmR>r Q>nmbImË`mVbr hr
gwYmaUm AË`§V _hÎdmMr R>abr. H$maU XoemÀ`m
bmoH$g§»`oZ§ Ë`mdoir nÞmg H$moQ>tMm AmH$S>m Amobm§S>bm
hmoVm. Ë`m_wio ^maVmVbr Q>nmbì`dñWm Am{U {dVaU ho
OJmVë`m gdmªV _moR>çm Q>nmbì`dñWon¡H$s EH$ hmoV§. {nZ

H$moS> àUmbr_wio nÌdhZ à{H«$`obm gwb^Vm, {eñV~ÕVm
Am{U {dœmgmh©Vm {_imbr. AJXr XÿadaÀ`m IoS>çmVyZ
nmR>dbob§ nÌhr `mo½` {R>H$mUr nmohmoMob, `mMr ImÌr
gd©gm_mÝ`m§Zm nQ>br.

AmVm nÞmg dfmªnojm OmñV H$mi bmoQ>bm Agbm Var
Ë`mH$mir gwê$ H$aÊ`mV Ambobr {nZ H$moS> àUmbr
AmOXoIrb dmnamV Amho. {deof åhUOo, gÜ`mÀ`m
{S>{OQ>b `wJm_Ü`ogwÕm {nZ H$moS>Mr Cn`wŠVVm OamXoIrb
H$_r Pmbobr Zmhr. `mCbQ>, Am°ZbmB©Z IaoXr, ~±qH$J,
AmYma Zm|XUr, Hw$[aAa godm, bm°{OpñQ>Šg, Am{U AJXr
{S>{OQ>b _°qnJ d OrnrEg ZopìhJoeZ `m§gmR>rXoIrb {nZ
H$moS> àUmbr gmhmæ`^yV R>aVo Amho. ghm AmH$S>çm§Mr hr
AJXr gmYr g§H$ënZm AmOhr H$moQ>çdYr bmoH$m§À`m
X¡Z§{XZ OrdZmV _hÎdmMr ^y{_H$m ~OmdVo Amho.

- ho_§V bmJdUH$a
({dkmZ àgmaH$ Am{U e¡j{UH$ g„mJma)

https://hemantlagvankar.com/

àdmhr
ZmË`m§_Yë`m gwImdUmè`m Jmoï>r

S>m°. _¥Ê_`r ^OH$

_yë` 350 én`o
gdbVrV 210 én`o

^m¡Jmo{cH$ ghcr
g§H$cH$ … adtÐ nmQ>rb

_yë` 250 én`o
gdbVrV 150 én`o



{dkmZYmam$&&$gßQ>|~a 2025$&&$39

AmH$meJ§Jm (Xr{K©H$m) åhUOo Vmao, J«h, VoOmo_oK
Am{U BVa IJmobr` dñVy§Mm EH$ {demb g§J«h AgVmo,
Omo EH$m Am§VaVmaH$s` Ðì`mÀ`m _mÜ`_mZo doT>bobm AgVmo
Am{U JwéËdmH$f©UmÀ`m ~bmZo EH$Ì Yê$Z R>odbobm
AgVmo. na§Vw `m Xr{K©H$m§Zm Z¡g{J©H$nUo EH$ {Z{üV Aer
gr_m ZgVo. Ë`m§À`m H|$ÐmnmgyZ dmT>Ë`m A§Vam_wio
Xaå`mZÀ`m VmaH$s` KZVo_Ü`o hiyhiy KQ> hmoV Agë`mMo
d¡{eîQ>ç _mÌ gJù`mM Xr{K©H$m§_Ü`o {XgVo. `m_wio,
Ë`m§Mm Zo_H$m AmH$ma _moOUo AZoH$Xm H$R>rU hmoVo. ho
AmH$ma emoYUogwÕm Amnë`m emoY CnH$aUm§À`m
g§doXZerbVoda Am{U Ë`mV dmnaë`m OmUmè`m nÕVtda
Adb§~yZ AgVo. AWm©V Ë`mVyZ Oo {dñV¥V n[aUm_

{_iVmV, Ë`m§Mm dmna H$ê$Z _J EH$ gr_maofm AmIbr
OmVo, R>adbr OmVo. H$mhr Xr{K©H$m Va Ñí`_mZ dU©nQ>mÀ`m
(ñnoŠQ´>_À`m) ~mhoa AgUmè`m Va§Jbm§~t_Ü`o A{YH$
OmoaXma àmaUo CËg{O©V H$aV AgVmV, VgoM Ë`m§À`m EHy$U
VmaH$s` g§»`oda Adb§~yZ AgVo, H$maU Á`m§Mo Vmao emoY
loUrÀ`m nbrH$So> Agboë`m BVa Va§Jbm§~t_Ü`o A{YH$
OmoaXma CËgO©Z H$ê$ eH$VmV, Vohr J¥hrV Yamdo bmJVmV.
Xr{K©H$m§Mm AmH$ma _moOÊ`mMm à`ËZ H$aVmZm Ë`m§À`m
AmH$ma{dkmZmMm {dMma H$aUoXoIrb _hÎdmMo Amho - hm
_wÔm a{e`Z IJmob^m¡{VH$emñÌk ~r.E. ìhmoam|Ëgmoìh Am{U
dob'`m{_Zmoìh `m XmoKm§Zr B.g.1961 _Ü`oM CnpñWV
Ho$bm hmoVm. Ë`m_wio g{n©b Am{U b§~dVw©imH$ma

AmZ§X K¡gmg

gdm©V _moR>r AmH$meJ§Jm?

Ñí` àmaUm§nojm BVa àmaUm§_YyZ {XgUmè`m Xr{K©Ho$Mr Iar ì`már ~arM _moR>r Amho Ago Xe©dUmam AmboI
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A§S>çmà_mUo gbJ AmH$ma {XgUmè`m Xr{K©H$m§Mo AmH$ma
_moOÊ`mgmR>r ñdV§Ì {ZYm©aU nÕVtMm {dMma H$amdm
bmJVmo. MH$brÀ`m AmH$mamÀ`m Xr{K©H$m§À`m H$mhr ^wOm
H$Yr H$Yr \$maM Xÿadan`ªV \$mH$boë`m {XgyZ `oVmV, Va
H$mhr doim Ñí` àmaUm§nojm BVa àmaUo nmR>dUmao dñVw_mZ
àË`j {XgUmè`m Xr{K©Ho$À`m ì`mgmÀ`m {VßnQ> XÿadaXoIrb
AmT>iyZ `oVo. Aemdoir H$_rV H$_r Xrár qH$dm CËgO©Z
g_mZVm Xe©dUmè`m XmoZ {déÕ H$S>m§da AgUmè`m
Vmè`m§Mr AgUmar CnpñWVr, _J Vr H$moUË`mhr àmaUmVyZ
àmá hmoV Agob, Va Vr J«mø Yê$Z, Vr Ë`m Xr{K©Ho$Mr
EHy$U ì`már_`m©Xm Ago Voìhm {ZYm©[aV H$aÊ`mV `oVo.

ho àW_ XoÊ`mMm _w»` CÔoe åhUOo gÜ`m {d{dY
_mÜ`_m§da gdm©V _moR>çm AmH$mamÀ`m Xr{K©H$m§~Ôb MmbV
Agbobr MMm©. Ë`mVhr Ooåg do~ Xþ{~©UrVyZ gmVË`mZo
`oUmao Zì`m g§emoYZmMo XmIbo Am{U Ë`mda àgma_mÜ`_m§Zr
CJrMM dmT>dyZ gm§{JVbobo emoY Am{U {MÌH$mam§H$Sy>Z
Ë`mbm nmqR>~m XoUmar, Img g§JUH$s` à{V_mZo qH$dm
"E-Am`'gma»`m àUmbr dmnê$Z V`ma Ho$bobr {MÌo.
gm_mÝ` _mUgm§Zm H$iVhr Zmhr _J Iao H$m` Am{U ho
dmT>dyZ gm§{JVbobo àH$ma H$m`... Agmo. Va àý Agm
hmoVm, H$s AmOda _mhrV Pmbobr gdm©V _moR>r Xr{K©H$m
H$moUVr?

Xr{K©H$m§Mm ZwgVm AmH$ma Zmhr Va Ë`mV Agboë`m
KQ>H$m§Mo A§VJ©V {dVaU, Ë`m§Mr EHy$U KZVm, `mdê$Z
Xr{K©Ho$Mo dñVw_mZ R>aVo. _moR>onUm XmoZ àH$mao R>aVmo. EH$
dñVw_mZ {H$Vr Am{U Xr{K©Ho$Zo ì`mnbobr OmJm {H$Vr,
åhUOo {VMm {XgUmam AmH$ma {H$Vr?

nÞmgEH$ dfmªnydu Amnbr AmH$meJ§JmM \$ma àM§S>

AmH$mamMr Amho Agm g_O hmoVm Am{U {VMr eoOmarU
Xod`mZr (A°ÊS´>mo_oS>m) Xr{K©H$m hr gmYmaUV: Amnë`m
AmH$meJ§JoÀ`m XrS>nQ> AmH$mamMr AWm©V Amnë`mnojm
_moR>r, {edm` Ë`mV OmñV Vmao AgUmarhr Amho ho gd©kmV
Pmbo hmoVo. Ë`mZ§Va AdH$mer` Xþ{~©UtMo Zdo nd© gwê$
Pmbo Am{U ao{S>Amo, AdaŠV àmaUm§À`m {edm` H$mhr
Img R>adboë`m Va§Jbm§~tÀ`m, Ogo "hm`S´>moOZ-1' Am{U
"hm`S´>moOZ-2' `m_YyZ `oUmar àmaUo Jmoim H$ê$Z Ë`mdê$Z
emoY KoUmè`m Xþ{~©Ur hmVmer Amë`m. Ë`m_wio doJir
Am{U {d{dY àH$maMr {ZarjUo hmVr `oV Jobr.

AmO "nmo{\©$[a`Z' hr n¥ÏdrnmgyZ gw_mao 7.5 AãO
àH$medf} A§Vamda Agbobr "\°$Zmam°\$-[abo dJ© II ao{S>Amo
Xr{K©H$m' àH$maMr (Xr{K©H$m§Mo àH$ma Am{U Ë`m§Mo dJuH$aU
`m~Ôb Z§Va H$YrVar g{dñVa nmhÿ) Xr{K©H$m {_imbr
Amho, {OMo d¡km{ZH$ Zm_H$aU ‘J152932.16+601534.4’

Ago Ho$bo OmVo. Vr AmH$mamZo gdm©V _moR>r Amho Ago {XgyZ
Ambo Amho. "H$mbo`' (S´o>H$mo) VmaH$mg_yhmV hr {X{K©H$m
Amho Am{U "_m{Q©>Z AmoB©' `m§À`m ZoV¥ËdmImbrb
Am§Vaamï´>r` g§emoYH$ g§KmZo "bmo-{\«$ŠdoÝgr A°ao'
(LOFAR) `m ao{S>Amo Xþ{~©UrÀ`m {dXm_YyZ (So>Q>m_YyZ) Vr
emoYbr. "nmo{\©$[a`Z'_Ü`o AmOn`ªV AmoiIë`m Joboë`m
H$moUË`mhr ao{S>Amo Xr{K©Ho$Vrb gdm©V bm§~ A§Vamn`ªV
\o$H$bo Jobobo a{S>Amo Va§J CËgO©Z H$aUmao \$dmao (OoQ)
AmhoV, Á`m_Ü`o 7 _oJmnmg}H$ (gw_mao 23 Xebj
àH$medf}) Xÿan`ªV ngaboë`m gKZ \$dmè`m§À`m aMZm
AmhoV, Á`m_wio Vr Xr{K©H$m§À`m CËnÎmrMr gdm©V _moR>r
kmV aMZm ~Zbr Amho. B.g. 2022_Ü`o `mM g§KmZo
emoYboë`m "ApëgAmo{Z`g' `m Xr{K©Ho$bm AmVm {VZo _mJo

N>moQ>çmem Xr{K©Ho$VyZ bm§~da Jobobo
ao{S>Amo \$dmè`m§Mo bmoi

EH${ÌV g§JR>Z AgUmar A§S>mH¥$Vr Xr{K©H$m EH$M ^wOm ~è`mM bm§~da
ngabobr Xr{K©H$m
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Q>mH$bo Amho, Á`m_Ü`o 5 _oJmnmg}H$ (16 Xebj
àH$medf}) bm§~rÀ`m ao{S>Amo \$dmè`m§À`m aMZm {_imë`m
hmoË`m. Ë`m_wio gJù`mV _moR>çm JUë`m OmUmè`m
Xr{K©H$m§À`m H«$_dmar_Ü`o AmVm WmoS>m ~Xb KS>bm Amho.

"nm°{\©$[a`Z'Mm Ahdmb gd©àW_ "ZoMa'_Yrb EH$m
emoY{Z~§Ym_Ü`o _m{Q©>OZ AmoB© (brSo>Z `w{Zìh{g©Q>r/
H°$ëQ>oH$) Am{U Ë`m§À`m ghH$mè`m§Zr Zm|Xdbm hmoVm, Omo
19 gßQ>|~a 2024 amoOrÀ`m A§H$mV àH$m{eV Pmbm hmoVm.
CÎma JmobmYm©À`m AmH$memMm "B§Q>a\o$amo_o{Q´>H$ ao{S>Amo
gd}jU' H$aUmè`m, "bmo {\«$¹o$Ýgr A°ao'À`m (LOFAR) "Qy>-
_rQ>a ñH$m` gìh}'_YyZ (LoTSS) A{YH$ nwamdo hmVr
bmJë`mda Vmo àH$m{eV Pmbm hmoVm. "nm°{\©$[a`Z ao{S>Amo
OoQ>' hm `m g§KmZo emoYboë`m ZdrZ _hmH$m` ao{S>Amo
Xr{K©Ho$Mm EH$ ^mJ hmoVm. `m Xr{K©Ho$À`m H|$Ðmer
AgUmè`m _hmàM§S> H¥$îU{ddamVyZ ho \$dmao Xr{K©Ho$À`m
_w»` V~H$S>rÀ`m H$mQ>H$moZmV ~mhoa \o$H$bo OmV AmhoV.

Am°Šñ\$S©> {dÚmnrR>mVrb gh-g§emoYH$ "Am`{dZ
J°ñQ>' `m§Zr J«rH$ nm¡am{UH$ H$WoVrb EH$m _hmH$m`
amjgmÀ`m, nm°{\©$[a`ZÀ`m Zmdmdê$Z, `m _hmH$m`
H¥$îU{ddamVyZ CËnÞ hmoUmè`m ao{S>Amo \$dmè`mÀ`m
bmoimà_mUo {XgUmè`m aMZobm Iao Va ho Zmd gwMdbo,
VoM AmVm `m Xr{KHo$Mo Zmd ~Zbo Amho.

nmo{\©$[a`Z ao{S>Amo \$dmam Á`m Xr{K©Ho$VyZ CX²^dbm Vmo
emoYÊ`mgmR>r, ^maVmVrb "Om`§Q> _rQ>adoìh ao{S>Amo
Q>o{bñH$mon' Am{U A°[aPmoZm_Yrb "S>mH©$ EZOu
ñnoŠQ´>moñH$mo{nH$ CnH$aUmVrb' _yi {dXm§Mm gmhmæ`H$ dmna
H$aÊ`mV Ambm. hr {ZarjUo ‘J152932.16+601534.4’

`m Xr{K©Ho$H$So> {ZX}{eV Ho$br Jobr, Or àË`j Xr{K©Ho$nojm
gw_mao 10 nQ> OmñV {demb AmhoV.

emoYmMm Ahdmb XoUmè`m Q>r_Zo nmo{\©$[a`Zbm EH$m

_hmH$m` ao{S>Amo Xr{K©Ho$EodOr "ãb°H$ hmob OoQ²g {gpñQ>_'
åhUyZ dU©Z Ho$bo, H$maU ao{S>Amo Xr{K©Ho$Mr ao{S>Amo
\$dmè`m§Mr (OoQ>) aMZm, Am¡nMm[aH$nUo Xr{K©Ho$Mm ^mJ
åhUyZ Yam`Mr H$s Zmhr, `m ~m~Vhr gÜ`m {ddmX AmhoV.
ao{S>Amo Xr{K©H$m `m EH$m {deof dJm©Vrb dñVy g_Oë`m
OmVmV, Á`m_Ü`o {VÀ`m _Ü`dVu _hmH$m` H¥$îU{ddam§Ûmao
"gwna_°{gìh ãb°H$ hmob'Ûmao Ë`m H$m`m©pÝdV hmoV AgVmV.
gmnojVmdmXr VÎdo `m ao{S>Amo \$dmè`m§Ûmao (OoQ²>gÛmao)
{Z_m©U hmoUmè`m, nwT>o JmobmH$ma aMZm AgUmè`m
Xm§Sw>Š`mgma»`m aMZoÀ`m CnpñWVrÛmao, d¡{eîQ>çrH¥$V
H$aVmV. _hmH$m` ao{S>Amo Xr{K©H$m gm_mÝ` ao{S>Amo
Xr{K©H$m§nojm doJù`m AmhoV, H$maU Ë`m Iyn _moR>çm
loUrn`ªV dmTy> eH$VmV, Ë`m§À`m `O_mZ Xr{K©Ho$À`m
ì`mgmnojm Iyn _moR>çm, AZoH$ _oJmnmg}H$n`ªV da nmohmoMy
eH$VmV. åhUyZM hm ^mJhr `O_mZ Xr{K©Ho$VbmM
åhUm`Mm H$s Zmhr Aer MMm© Amho. na§Vw AmnU Vgm Vmo
Amho Ago _mZm`bm H$mhrM haH$V Zmhr. H$maU Ë`mMo
_yb H$maUM H|$ÐmV AgUmao H¥$îU{dda Amho.

hdmB© `oWrb "S>ãë`y. E_. Ho$H$' doYemioMm dmna
H$ê$Z (hr OJmVbr gdm©V _moR>r Ñí` àmaUmV H$m_
H$aUmar, 10 _rQ>a ì`mgmÀ`m XmoZ Amaem§Zr ~Zbobr,
{ÛZoÌr ñdê$nmV AmH$memH$So> nmhUmar doYemim Amho) ho
XmIdÊ`mV Ambo Amho H$s "nmo{\©$[a`Z aMZm' n¥ÏdrnmgyZ
gw_mao 7.5 AãO àH$medf} A§Vamda Amho. AWm©V
{dœmÀ`m {Z{_©VrH$mbmnmgyZ hm H$mbmdYr \$ŠV 6.3 AãO

AëgrAmo{ZAg - 16 àH$medf} bm§~rn`ªV ao{S>Amo \$dmao

nm°{\©$[a`Z - 23 àH$medf} bm§~rn`ªV OmUmao ao{S>Amo \$dmao
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df} d`mMm hmoVmo... {ZarjUmVyZ Agohr {XgyZ Ambo H$s
nmo{\©$[a`Z \$dmao EH$m ao{S>E{Q>ìh-_moS> AgUmè`m g{H«$`
H¥$îU{ddamVyZ CX`mg Ambo AmhoV, gmÜ`m OoQ>-_moS>
AdñWoVrb H¥$îU{ddamVyZ CX²^dbobo ZmhrV. `m
nmo{\©$[a`ZÀ`m XmoZ \$dmè`m§Mr (OoQ²>Mr) EH${ÌV j_Vm
(OoQ> nm°da) 1039 d°Q Amho, Or AZoH$ _hmnamY© gy`mªÀ`m
D$Om© CËnmXZmBVH$s Amho.

AmoB© Am{U Ë`m§Mo ghH$mar Agm {dœmg H$aVmV H$s
"{dœmVrb àË`oH$ OmJm d¡{œH$ H$mimV H$YrVar
H¥$îU{ddam§À`m {H«$`mH$bmnm§Zr à^m{dV Pmbr Agmdr'. Vo
Agohr gwMdVmV H$s nmo{\©$[a`Zgma»`m _hmH$m`
\$dmè`m§À`m aMZm§Mm (OoQ> {gñQ>_Mm) VéU {dœmVrb
Xr{K©H$m§À`m {Z{_©Vrda nyduÀ`m {dœmnojm OmñV à^md
nS>bm Agmdm Am{U Vo Agohr gwMdVmV H$s `m _hmH$m`
OoQ>À`m n[aUm_V…M {dœmV H$Xm{MV Mw§~H$Ëd ngê$
eH$bo Agmdo.

AmYr EH$m {R>H$mUr C„oI Ho$bobo "ApëgAmo{Z`g' ho
Xr{K©Ho$bm {Xbobo Zmdhr AgoM J«rH$ nwamUmVrb EH$m
_hmamjgmMoM Zmd Amho. hr AmVm AmH$mamV Xþgè`m
H«$_m§H$mdaMr _moR>r Xr{K©H$m Amho. hrgwÕm Amnë`m
AmH$meJ§JoÀ`m VwbZoV ~arM _moR>r Amho. `m A§S>çmÀ`m
AmH$mamÀ`m Xr{K©Ho$Mm _moR>m ì`mg gw_mao 16 Xebj
àH$medf} bm§~rMm Amho. åhUOoM Amnë`m AmH$meJ§JoÀ`m
VwbZoV gaigai 160 nQ>thÿZ hr A{YH$ bm§~rMr Amho.

Va Amnë`mnmgyZ Vr gw_mao 3 AãO àH$medf} Xÿada Amho.
`m XmoÝhr Xr{K©H$m§À`m VwbZoV AmYr ‘IC1101’ hr Xr{K©H$m
gdm©V _moR>r g_Obr OmV Ago. Or gw_mao 1.9569
Xebj (gw_mao 20 bmI) àH$medf} ì`mgmMr Amho.
Amnbr AmH$meJ§Jm Va \$ŠV 52,850 àH$medf}
ì`mgmMr Amho. Va gw_mao 320 _oJmnmg}H$ A§Vamda åhUOo
gw_mao 1.05 AãO àH$medf} Amnë`mnmgyZ Xÿada Amho.

_mÌ `m VrZhr Xr{K©H$m§nojmhr H$Xm{MV _moR>çm
AmH$mamÀ`m aMZm {dœ{Z{_©VrÀ`m àmW{_H$ H$mimV
ApñVËdmV Agmì`mV, Agm EH$ A§XmO AmVm ~m§Ybm
OmVmo. H$maU nyU©nUo ZrQ> {ZarjUo {_imbobr Zgbr Var
Aem e§H$m `oÊ`mMr pñWVr Xe©dUmè`m H$mhr OmJm AmVm
{_imboë`m AmhoV, Á`m `mhr Xr{K©H$m§À`m XþnQ>r-
{VnQ>rÀ`m AmH$mamÀ`m AmhoV. Ë`mhr EH$-XmoZ Zmhr, Va
M¸$ 15 Aem OmJm {_imë`m AmhoV. Ë`mda A{YH$
g§emoYZo H$aÊ`mMr AmVm Amdí`H$Vm ^mgy bmJbr Amho.
H$maU Ë`mVyZM H¥$îU{ddam§Mm Xr{K©H$m§Mr {Z{_©Vr hmoÊ`mer
H$gm Am{U {H$Vr g§~§Y Amho Vo H$Xm{MV H$iyZ `oÊ`mMr
eŠ`Vm Amho. H$maU AmO {_imboë`m hOmam|À`m g§IoV
AgUmè`m àË`oH$ _moR>çm (Amnë`m AmH$meJ§JoEdT>çm
qH$dm Ë`mhÿZ _moR>çm) Xr{K©H$m§À`m H|$Ðmer _hmH$m`
H¥$îU{ddao AmT>ibobr AmhoV.

- AmZ§X K¡gmg
anandghaisas@gmail.com

Amnbr AmH$meJ§Jm, Am` gr 1101 Am{U AëgrAmo{Z`g `m VrZ Xr{K©H$m§Mo VwbZmË_H$ AmH$ma
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gw_mao Voameo dfmªnydu, B{WAmo{n`mÀ`m nd©Vam§Jm§_Ü`o
H$mëS>r ZmdmÀ`m EH$m _|T>nmi _wbmZo Amnë`m eoù`m§Zm
{d{MÌnUo dmJVmZm nm{hbo. Ë`m doS>çmdmH$S>çm CS>çm
_marV hmoË`m, _Ü`oM gwgmQ> YmdV gwQ>V hmoË`m Va _Ü`oM
EH$_oH$s¨er Pw§OV hmoË`m. Ë`m Aem H$m dmJVmV ømMo
H$moSo> Ë`mbm Xþgè`m {Xder CbJS>bo! Xþgè`m {Xder Ë`mZo
Ë`m§Mm nmR>bmJ Ho$bm Am{U nm{hbo H$s nO©Ý`maÊ`mVrb
JX© PmS>m§Imbr Agboë`m, JX© Am{U _wbm`_ {haì`mH§$M
nmZm§À`m N>moQ>çm N>moQ>çm PmS>m§darb JwÀN>mJwÀN>m§Zr
bmJbobr bmbMwQy>H$ \$io Ë`m ImV hmoË`m. hr \$io
H$ad§XmgmaIr qH$dm N>moQ>çm ~oar qH$dm ~moam§gmaIr {XgV
hmoVr. H$mëS>rZo Ë`mVrb EH$ ~oar VmoS>br, Vm|S>mV Q>mH$br.
{VMm Ja AëngmM nU JmoS>ga hmoVm Am{U AmV XmoZ
{~`m hmoË`m. Ë`mZo Ë`m XoIrb Mmdë`m, Ë`m Mmdm`bm
H$R>rU Am{U Mdrbm H$Sy> bmJë`m, nU Ad¿`m n§Yam
{_{ZQ>m§V Ë`mbm VaVar Ambr, CËgmh dmT>bm, Ë`mÀ`m
nmdbm§Zm MninUm Ambm Am{U Vmo Amnë`m eoù`m§gmo~V
CS>çm _maV {\$ê$ bmJbm! Va hr Amho B{WAmo{n`mVrb
H$m\$m àXoemÀ`m S>m|Jami ^mJmVrb H$m°\$sÀ`m emoYmMr
Jmoï>! hr H$Xm{MV OJmVrb gdm©{YH$ dmnaë`m OmUmè`m
_mZgmonMma (gm`H$mopŠQ>ìh) Am¡fYmMr AdVmaH$Wm hmoVr.
Vr bmbMwQy>H$ \$io Am{U Ë`mVrb {~`m B{W`mo{n`mÀ`m
W§S> d X_Q> hdm_mZmVyZ OJ^a ngaë`m, H$m°\$s`m
(Coffea) `m dZñnVrgmR>r AmOhr VgoM hdm_mZ
gdm©{YH$ AZwHy$b Amho.

`m {~`m§Mo Am{U Ë`m§À`m n[aUm_m§Mo d¥Îm ngaë`mda,
{d{dY Y_mªVrb Am{U Xoem§Vrb nwOmar XrK©H$mi
MmbUmè`m nyOm-CnmgZm§_Ü`o OmJo amhÊ`mgmR>r `m {~`m
MKiy bmJbo. nÌH$ma _mH©$ n|S>aJ«mñQ> `m§Zr gZ

1999_Ü`o {b{hboë`m Uncommon Grounds `m
nwñVH$mV H$m°\$sÀ`m {~`m ^mOyZ Ë`mnmgyZ no` V`ma
hmoÊ`mgmR>r eoH$S>mo df} bmJbr Agm C„oI Ho$bm Amho.
Z§Va `o_oZ_Ü`o H$m°\$sMr bmJdS> gwê$ Pmbr Am{U `oWrb
_moH$m (Mocha) `m ~§XaehamVyZ ho bmoH${à` no` Bñbm_r
OJVmVrb H$m°\$s hmCgn`ªV nmohmoMbo. ìhoZo{e`Z
ì`mnmè`m§Zr hr no`nÕVr `wamon_Ü`o bmoH${à` Ho$br, nU Vo
AOyZhr ^mOboë`m {~`m§gmR>r Aa~ ì`mnmè`m§da Adb§~yZ
hmoVo. Aa~m§Zr {Od§V amono H$So>H$moQ>nUo Onbr Am{U {Z`m©V
hmoUmè`m {~`m§Mo EH$m {d{eï> à{H«$`oÛmao A§Hw$aU AeŠ`
Ho$bo. åhUOo Ë`m {~`m§nmgyZ ZdrZ PmSo> dmT>Ê`mMr eŠ`Vm
ZìhVr. H$m°\$s (Coffea arabica, C. canephora BË`mXr)
hr erV Am{U H$moaS>çm dmVmdaUmV Z {Q>H$Umè`m {~`m§À`m
(recalcitrant seeds) JQ>mVrb Amho. `m JQ>mVrb {~`m§Mm
A§Hw$aUj_Vm H$mi `mo½` Amobga pñWVrV gmYmaU 2-
4 AmR>dSo> åhUOo Agmhr IynM H$_r AgVmo.
A§Hw$aUmgmR>r {Od§V ^«yU (embryo) Am{U Ë`mÀ`m ^modVr
Agbobr E§S>moñn_© D$VH$ AI§S> Am{U Amobga AgUo
Amdí`H$ AgVo. Eo{Vhm{gH$ Zm|XtZwgma, Aa~ ì`mnmar
H$m°\$s {~`m {Z`m©V H$aÊ`mnydu {~`m ^mOyZ qH$dm AY©dQ>
CîUVm XoD$Z (parching) Ë`m§À`m ^«yU noer _maV AgV.
H$Yr gy`©àH$memV XrK©H$mi dmidyZ ~rOmVrb Amobmdm
BVH$m H$_r H$aV H$s ^«yU H$moaS>m nSy>Z {Od§V amhV Zgo.
H$mhr doim nmÊ`mV CH$idV qH$dm {_R>mÀ`m ÐmdUmV
R>odV hmoVo. Ë`m_wio noetVrb EÝPmB_ Zï> hmoV. ^«yUmVrb
à{WZo, EÝPmB_ Am{U noetAmdaU CîUVo_wio ApñWa
(denature) hmoVmV. CîUVm qH$dm AVrH$moaSo>nUm
noet_Yrb gm`Q>moßbmpÂ_H$ nmUr H$mTy>Z Q>mH$Vmo, Á`m_wio
noer _¥V hmoVmV. n[aUm_r ~rO AmH$mamZo AI§S> {Xgbo,

eaX H$mio

H$m°\$sMr H$hmUr
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Var Ë`mMm ^«yU _¥V Agë`mZo Ë`mbm A§Hw$a \w$Q>V Zmhr.
ì`mnmè`m§Zm H$m°\$s no` åhUyZ {dH«$s Mmby R>odVm `oB©, nU
BVam§Zm amono V`ma H$aÊ`mgmR>r {Od§V {~`m {_iV ZgV.
Aem àH$mao Aa~m§Zr H$m°\$sMr EH$m{YH$maemhr
(monopoly) eVH$mZweVHo$ {Q>H$dbr.

gmYmaU {~`m XmoZ àH$mam§V {d^mJë`m OmVmV …
1. nma§n[aH$ {~`m - dmidyZ XrK©H$mi gmR>dVm

`oVmV (CXm. Jhÿ, Vm§Xÿi, H$S>YmÝ`o, V¥U YmÝ`o).
2. erV Am{U H$moaS>çm dmVmdaUmV Z {Q>H$Umè`m -

{~`m dmidë`m qH$dm W§S> dmVmdaUmV R>odë`m Va bJoM
_aVmV.

erV Am{U H$moaS>çm dmVmdaUmV Z {Q>H$Umè`m
(reecalcitrant seeds) {~`m H$moaS>çm Am{U W§S>
gmR>dUwH$sV Ë`m§Mr A§Hw$aÊ`mMr j_Vm nQ>H$Z J_mdyZ
~gVmV. `m {~`m§§Mr d¡{eîQ>ço Aer AmhoV …

* nmÊ`mMr JaO OmñV - `m {~`m§_Ü`o nmÊ`mMo
à_mU OmñV (gmYmaU 30-70%) AgVo.

* H$moaSo>nUm ghZ hmoV Zmhr - H$moaS>çm dmVmdaUmV
R>odë`mda ~rOmVrb {Od§V noer Zï> hmoVmV.

* erVJ¥hmVrb gmR>dU - Vmn_mZ Iyn H$_r
Ho$ë`mg (CXm. \«$sO_Ü`o) noet_Ü`o ~\©$ V`ma
hmoD$Z ^«yUmÀ`m noer _aVmV.

* XrK©H$mi gmR>dU AeŠ` - `m {~`m bJoM
noamì`m bmJVmV. CXm. Am§~m, Zmai, O°H$\«y$Q>
(\$Ug), H$moH$mo, a~a, _hþAm, H$m°\$s.

gVamì`m eVH$mn`ªV, B§½b§S>gh `wamon^a H$m°\$s hmD$g
ObX JVrZo bmoH${à` Pmbr. {deofV… b§S>Z Am{U
Am°Šñ\$S©> `oWrb noZr `w{Zìh{g©Q>r à{gÕ Pmë`m - {OWo
g_mOmVrb {d{dY ñVam§Vrb bmoH$ CËgmhr MMmª_Ü`o,
~mVå`m eoAa H$aÊ`mV Am{U ~m¡{ÕH$ dmX{ddmXmV
gh^mJr hmoV. noZr `w{Zìh{g©Q>r hr 17ì`m-18ì`m eVH$mV
B§½b§S>_Ü`o àM{bV Agbobm EH$ bmoH${à` g§H$ënZm
hmoVr. Ë`m H$mimV H$m°\$s hmCg hr kmZ, MMm©, Am{U
dmX{ddmX `m§Mr H|$Ðo hmoVr. bmoH$ {VWo EH$ noZr XoD$Z
H$m°\$s KoD$ eH$V Am{U Ë`mM~amo~a {d{dY {df`m§da
MMm© H$aUmè`m bmoH$m§_Ü`o gh^mJr hmoD$ eH$V. `m_mJMo
VÎd Ago hmoVo H$s -

* EH$ noZr (Ë`m H$mimVrb bhmZ a¸$_) XoD$Z
Vwåhmbm \$ŠV no`M Zmhr, Va _mo\$V {ejU Am{U
~m¡{ÕH$ MMm© H$am`bm Am{U EoH$m`bm {_im`Mr.

* ì`mnmar, emñÌk, boIH$, amOH$maUr, Ibmer,
Am{U gm_mÝ` ZmJ[aH$ - gJio {VWo O_m`Mo.

* {dkmZ, amOH$maU, VÎdkmZ, gm{hË`, eoAa
_mH}$Q>, àdmg, emoY, Aem AZoH$ {df`m§da
dmX{ddmX ìhm`Mo.

noZr `w{Zìh{g©Q>r ho Zmd `m H$ënZoVyZ Ambo. EImÚm
{dÚmnrR>mV OmD$Z {eH$Ê`mgmR>r _moR>o ewëH$ ^amdo bmJVo,
nU BWo \$ŠV EH$ noZr XoD$Z Vwåhmbm {VVHo$M (qH$dm
H$Yr H$Yr OmñV) kmZ {_iVo. CXmhaUmW©, Am`P°H$
Ý`yQ>Z, A°S>_ pñ_W, g°å`wAb noßg Aem Zm_d§Vm§Zr Aem
H$m°\$s hmCg_Ü`o MMm© Ho$ë`mMr Zm|X Amho.

_Ü``wJmV `wamon_Ü`o Y_©g§ñWm, A§YlÕm, Am{U
na§nam `m§Mm _moR>m à^md hmoVm. nwZOm©JaU
(Renaissance) H$mimV H$bm, gm{hË`, Am{U {dkmZmMo
nwZé‚mrdZ Pmbo. Ë`mZ§VaÀ`m d¡km{ZH$ H«$m§VrZo (Scientific

Revolution) bmoH$m§À`m {dMmagaUrV ~Xb KS>dyZ
AmUbm. bmoH$m§Zr OJ, {ZgJ© Am{U g_mO VH$m©Zo g_OyZ
KoÊ`mMm à`ËZ gwê$ Ho$bm. EZbmBQ>Z_|Q> H$mi qH$dm
à~moYZmMm H$mi (Enlightenment Age) hm 17ì`m
eVH$mÀ`m eodQ>mnmgyZ 18ì`m eVH$mÀ`m AIoan`ªV
`wamon_Ü`o KS>bobm EH$ _hÎdmMm d¡Mm[aH$ Am{U
gm§ñH¥${VH$ MidirMm H$mi hmoVm. `mbm H$Yr H$Yr -Age

of Reason (VH$m©Mm `wJ) Agohr åhQ>bo OmVo. Ë`mMr
à_wI d¡{eîQ>ço …

* VH©$dmX (Rationalism) - _mZdr _|Xÿ Am{U
VH©$eŠVrÀ`m AmYmao OJ g_OyZ KoUo.

* {dkmZmMm {dH$mg - {ZarjU, à`moJ, Am{U
nwamì`mda AmYm[aV {dMmagaUr.

* _mZdH|${ÐV Ñ{ï>H$moZ (Humanism) - _mZdmÀ`m
h¸$m§da, ñdmV§Í`mda ^a.

* Y_©{ZanojVm - amOH$maU Am{U Y_© `m§Mr doJir
joÌo åhUyZ _m§S>Ur.

* kmZmMm àgma - N>mnImÝ`m_wio nwñVHo$, d¥ÎmnÌo,
_m{gHo$ `m§Mm _moR>çm à_mUmda àgma.

`mV Oo à_wI Am{U Zm_d§V {dMmad§V gm_rb Pmbo
hmoVo Ë`mn¡H$s H$mhr Ago hmoVo -

* aoZo XoH$mV© (Renµ Descartes) - I think,

therefore I am VÎdkmZ.
* ìhmëQ>oAa (Voltaire) - Y_©g{hîUwVm, A{^ì`ŠVr

ñdmV§Í`mMo nwañH$V}.
* Om°Z bm°H$ (John Locke) - bmoH$emhr d _mZdr

h¸$m§Mo {dMma.
* OrZ-O°H$ ê$gmo (Jean-Jacques Rousseau) -

gm_m{OH$ H$amamMr g§H$ënZm.
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* B_°Ý`wEb H$m§Q> (Immanuel Kant) - VH©$ Am{U
Z¡{VH$Vodarb JhZ {dMma.

Ë`m_wio H$m°\$s hmCg _ÚnmZJ¥hm§nojm {dMmam§Mr
XodmUKodmU àmoËgm{hV H$aUmar hmoVr Am{U Vr VoìhmÀ`m
EZbmBQ>Z_|Q> H$mimVrb {dMmagaUrÀ`m {dH$mgmbm nmofH$
R>abr. {~«Q>Z_Yrb AZoH$ _hÎdmÀ`m g§ñWm H$m°\$s
hmCg_YyZM OÝ_ë`m. ES>dS©> bm°`S>À`m H$m°\$s hmCg_Ü`o
bm°`S²>g {d_m H§$nZr gwê$ Pmbr; OmoZmWÝg ZmdmÀ`m
H°$\o$VyZ b§S>Z ñQ>m°H$ EŠñM|OMr gwédmV Pmbr. am°`b
gmogm`Q>rMo gXñ` Zoh_rM H$m°\$s hmCg_Ü`o ^oQ>V. H$m°\$s
hmCgZr {~«Q>ZÀ`m ~m¡{ÕH$ n[adV©Zmbm JVr {Xbr.
H$m°\$sMm Xþgam AdVma, qH$dm Ia§ Va Ë`mVrb H°${\$Z,
`mÀ`m H|$ÐñWmZr hmoVm. H°${\$ZMo aoUyñdê$n A°So>Zmo{gZ `m
_|Xÿ_Ü`o Z¡g{J©H$arË`m {Z_m©U hmoUmè`m agm`ZmgmaIo Amho,
Oo {Xdg^a hiyhiy gmMVo Am{U g§Ü`mH$mir earambm
{dlm§Vr ¿`m`Mr gyMZm XoVo. A°So>Zmo{gZ [agoßQ>a g{H«$`
Pmbo H$s em§VVm, Pmon Am{U _Z…pñWVr VgoM àoaUm
{Z`§{ÌV hmoVmV. H°${\$ZMo Am{U A°So>Zmo{gZMo amgm`{ZH$
ñdê$n BVHo$ gmaIo AgVo H$s H°${\$Z _|Xÿ_Yrb A°So>Zmo{gZ
[agoßQ>aer OmoS>bo OmVo, nU Ë`m§Zm g{H«$` _mÌ H$aV Zmhr.
Ë`m_wio, ho [agoßQ>a ì`mnyZ A°So>Zmo{gZMm _Z em§V H$aUmam
n[aUm_ Wm§~dVo Am{U Ý`yam°ZMr A{^{H«$`m dmT>dVo.
H°${\$Z KoVë`mda Pmon H$_r `oVo, OmJê$H$Vm dmT>Vo,
à{VgmXj_Vm gwYmaVo Am{U D$Om© dmT>Vo. WmoS>Š`mV, ho
bmoH$m§Zm A{YH$ H$m_gy ~ZdVo, nU XrK©H$mbrZ n[aUm_
_mÌ earamgmR>r gwIH$maH$ ZgVmV.

* A°So>Zmo{gZ hm earamMm Z¡g{J©H$ WH$dm {ZX}eH$
Amho.

* H°${\$Z hm A°So>Zmo{gZ [agoßQ>a ãbm°H$a Amho.
* OmñV H°${\$ZMo godZ PmonoMo MH«$ {~KS>dy eH$Vo,

öX`JVr dmT>dy eH$Vo, Am{U ì`gZ {Z_m©U H$ê$
eH$Vo.

* XrK©H$mi H°${\$Z dmnaë`mg _|Xÿ A{YH$
A°So>Zmo{gZ [agoßQ>a V`ma H$ê$ eH$Vmo, Á`m_wio
ghZerbVm (tolerance) dmT>Vo. Ë`mMm A{Zï>
n[aUm_ earamda hmoD$ eH$Vmo.

H$m°\$sMr _mJUr dmT>V Jobr, VgVgo `wamonmVrb
ì`mnmè`m§Zr ñdV…bmM àý {dMmam`bm gwédmV Ho$br,
AmnUM hr {~`mUo ñdV… H$m {nH$dy eH$V Zmhr? S>M
ì`mnmar Aa~m§Mm EH$m{YH$ma _moS>rV H$mT>Umao n{hbo
`wamonr` R>abo. Ë`m§Zr {Od§V H$m°\$sMr amono {_idbr. hr
amono Mmoê$Z AmUbr H$s ^oQ> åhUyZ {_imbr `m~m~V

B{VhmgH$mam§Mo _V^oX AmhoV 17ì`m eVH$mV gd©àW_
{gbmoZ (lrb§H$m) `oWo Am{U Z§Va Omdm (B§S>moZo{e`m) `oWo
H$m°\$sMr bmJdS> gwê$ Ho$br. Ë`mZ§Va \«|$M bmoH$m§Zr
A°ågQ>aS°>_ `oWrb S>M ~moQ>°{ZH$b JmS©>Z_YyZ EH$ amon
KoVbo Am{U Vo ao`w{Z`Z (~mo~m}Z ~oQ>) `oWo `eñdrarË`m
dmT>dbo, Z§Va H°$[a{~`Z_Ü`o Vo Zobo. Ë`mM gw_mamg EH$m
_Zmoa§OH$ Am»`m{`Ho$Zwgma, ~m~m ~wS>Z ZmdmÀ`m EH$m gw\$s
g§VmZo gmV {~`m XmT>rV bndyZ ^maVmV AmUë`m Am{U
H$Zm©Q>H$mV Amnë`m XoemVrb n{hbr H$m°\$sMr eoVr gwê$
Ho$br.

hr H$m°\$s {nH$dÊ`mMr à{H«$`m doiImD$ d H$ï>àX
Amho, Ë`mV àË`oH$ Q>ßnm AMyH$VoZo nma nmS>mdm bmJVmo.
àW_ CÎm_ {~`mÊ`m§Mr {ZdS> H$ê$Z amono V`ma H$amdr
bmJVmV. Ë`mZ§Va amono Xþgè`m OmJr bmdyZ Ë`m§Mr H$miOr
¿`mdr bmJVo ({Z`{_V VU H$mT>Uo, N>mQ>Ur, H$sS> d amoJ
{Z`§ÌU, nmUrnwadR>m). h§Jm_mV, \$io hmVmZo VmoS>mdr
bmJVmV, Vohr AZoH$Xm Q>ßß`mQ>ßß`mZo, H$maU Vr EH$mM
doir {nH$V ZmhrV. VmoS>UrZ§Va \$io à{H«$`m, dmidUo,
gmb H$mT>Uo, dJuH$aU, J«oqS>J Am{U ^mOUr `m§gma»`m
Q>ßß`m§VyZ OmVmV, Am{U àË`oH$ Q>ßß`mV Hw$eb _Oya
Amdí`H$ AgVmV. Vm{_iZmSy>_Yrb H$m°\$sMm h§Jm_
{hdmù`mVrb B©emÝ` _mog_r nmdgmer OwiyZ `oVmo. Ë`m_wio
~è`mM doim H$m°\$s eoVrÀ`m _°ZoOabm H$m_Jmam§H$Sy>Z
nmdgmV C^o amhÿZ, Oidm ghZ H$aV \$io VmoS>m`bm
CÚwŠV H$amdo bmJVo. _Owar {Xdgmbm <1000 nojm
OmñV, CËnmXH$VoZwgma ~moZghr AgVmo, nU Varhr _Oya
{_idUo {Xdg|{Xdg H$R>rUM hmoV Mmbbo Amho.

H$monr bwdmH$Mr _Zmoa§OH$ H$hmUr - H$monr bwdmH$ hr
EH$ àH$maMr H$m°\$s Amho Or Am{e`mB© nm_ {gìhoQ>
(Asian Palm Civet) ZmdmÀ`m bhmZ _m§Oargma»`m
àmÊ`mÀ`m nMZà{H«$`oÀ`m _mÜ`_mVyZ V`ma hmoVo. {gìhoQ>
àmUr {nH$bobr H$m°\$sMr \$io ImVmV. Ë`m§À`m nmoQ>mVrb
{dH$a qH$dm E§Pm`_ H$m°\$sÀ`m {~`m§da amgm`{ZH$ ~Xb
KS>dyZ AmUVmV, Á`m_wio Ë`m {~`m§Mm ñdmX H$_r H$S>dQ>
Am{U gwJ§Yr hmoVmo. VgoM {~`m A{YH$ _D$ hmoVmV.
H$m°\$sÀ`m `m _D$ Pmboë`m {~`m àmÊ`mÀ`m {dð>ogmo~V
~mhoa nS>VmV. `mZ§Va Ë`m {~`m hmVmZo Jmoim H$amì`m
bmJVmV (hmo, åhUOo Hw$UmbmVar Vr {dð>m CMbmdr
bmJVo). {~`m {dð>oVyZ doJù`m Ho$ë`m OmVmV. Ë`m Mm§Jë`m
àH$mao ñdÀN> YwVë`m OmVmV. Z§Va Ë`m dmidyZ ^mOë`m
OmVmV Am{U eodQ>r H$m°\$s V`ma Ho$br OmVo. hr H$m°\$s
{deof MdrMr AgVo H$maU {VÀ`m {~`m àmÊ`mÀ`m
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nMZg§ñWoVyZ OmD$Z Ë`m§À`mda Img O¡damgm`{ZH$ à{H«$`m
hmoVo. na§Vw Vr {_idÊ`mgmR>r AOyZhr _mZdr hmVm§Zr
àmÊ`m§À`m {dð>oVyZ {~`m Jmoim H$ê$Z Ë`mda nwT>Mr à{H«$`m
H$amdr bmJVo! H$m` _J, {nD$Z nmhUma H$m hr H$m°\$s?

17ì`m eVH$mV, `m gd© l_m§À`m JaOo_wio H$m°\$sMm
gdm©V H«y$a AdVma g_moa Ambm - O§JbVmoS> d
Jwbm_{Jarda AmYm[aV _io øm AdVmamÀ`m H|$ÐñWmZr
hmoVo Am{U Vmo AdVma A_mZwfXoIrb hmoVm. gZ 1788
_Ü`o, OJmVrb Odinmg AYu H$m°\$s nwadUmè`m h¡Vr_Ü`o
Jwbm_m§Mo Am`w_m©Z \$ŠV 21 dfmªMo hmoVo.

* 17ì`m eVH$mV (1600 Vo 1699) H$m°\$sÀ`m
eoVrgmR>r Iyn _ohZV, _mZdr l_ Am{U doi
bmJm`Mm.

* H$m°\$sMr PmSo> bmdUo, XoI^mb, H$mT>Ur Am{U
à{H«$`m hr gd© H$m_o _°Ý`wAb (hmVmZo) H$amdr
bmJm`Mr.

* hr l_m§Mr _mJUr _w»`V… _moR>çm à_mUmda
bmJdS> H$aVmZm dmT>V Ago.

* O§JbVmoS> (deforestation) … _moR>çm H$m°\$s
_ù`m§gmR>r àM§S> à_mUmV O§Jbo VmoS>br Jobr.

* Jwbm_{Jar (slavery) … H$m_Jmam§À`m H$_VaVo_wio
Am{\«$Ho$VyZ Jwbm_ AmUbo Jobo Am{U Ë`m§Zm
AË`§V H$R>moa n[apñWVrV H$m_ H$am`bm bmdbo
Jobo.

* H$m°\$sMm hm "H«y$a AdVma' åhUOo H$m°\$sÀ`m
CËnmXZmMm Agm Q>ßnm {OWo n`m©daU Am{U
_mZd, XmoKm§MMohr emofU Pmbo.&

* bmoH$m§Zm Jwbm_ ~ZdUo, Ë`m§Zm _yb^yV h¸$m§nmgyZ
d§{MV R>odUo, Am{U H$ï>mZo AH$mbr _¥Ë`y AmoT>dUo
øm gd© Jmoï>r H$m°\$s {nH$dÊ`mgmR>r hmoV hmoË`m.

* Ë`m H$mir h¡Vr Xoe hm OJmVrb gdm©V _moR>m
H$m°\$s CËnmXH$m§n¡H$s EH$ hmoVm (AÜ`m© OJmMr
H$m°\$s {VWyZ `m`Mr).

* Jwbm_m§Mo amhUr_mZ, nmofU, Amamo½`godm, Am{U
gVVMo H$R>moa l_ BVHo$ dmB©Q> hmoVo H$s Ë`m§Mo
gamgar Am`w_m©Z \$ŠV 21 df} Zm|Xdbo Jobo hmoVo.

* åhUOo, AZoH$ Jwbm_ VéU d`mVM AmOma,
AnKmV qH$dm WH$ì`m_wio _aV hmoVo.

H$m°\$sMm B{Vhmg \$ŠV gwJ§Y Am{U MdrMm Zmhr, Va
Vmo n`m©daUmMr hmZr, Jwbm_{Jar, Am{U A_mZwf emofU
`m§À`merhr OmoS>bobm Amho.

Z§Va H$m°\$sÀ`m {~`m§Zr ~«mPrbÀ`m nO©Ý`dZm§da

AmH«$_U gwê$ Ho$bo. Ago gm§{JVbo OmVo H$s, \«|$M J`mZm
`oWrb amÁ`nmbmÀ`m nËZrZo Amnë`m nmoVw©JrO {à`H$ambm
{Xboë`m \w$bm§À`m JwÀN>mV bndbobr H$m°\$sMr {~`mUr
~«mPrb_Ü`o nmohmoMbr! gZ 1822 _Ü`o nmoVw©JrO gÎmoVyZ
_wŠV Pmë`mda ~«mPrb_Ü`o H$m°\$sÀ`m bmJdS>rZo PnmQ>çmZo
{dñVma Ho$bm, Am{U A_oPm°ZÀ`m àm§JUmV àM§S> à_mUmV
O§Jbm§Mr VmoS> Pmbr. n`m©daUr` B{VhmgH$ma dm°aoZ S>rZ
`m§Zr dU©Z Ho$bo Amho, H$s bmHy$S>VmoS> H$aUmao bmoH$
S>m|JamÀ`m CVmamda MT>V, PmS>m§Mr nÅ>r H$mnV, nU Ë`m§Zm
nmS>V ZgV - Omoda \$moa_Z "_w»` PmS>' nmS>V Zmhr.
Ë`mÀ`m nS>Ê`mZo S>mo{_ZmoOgmaIm n[aUm_ hmoD$Z g§nyU©
S>m|JaH$S>m àM§S> ñ\$moQ>mgmaIm H$mogiV Ago. Z§Va PmS>m§Zm
OmiyZ O_rZ H$miga, Yw_gUmar Am{U COmS> Ho$br OmV
Ago. `m amIoV H$m°\$sMr amono Omo_mZo dmT>V, Am{U
O{_ZrMr gwnrH$Vm H$_r Pmbr H$s _ù`mMm _mbH$ Xþgè`m
O§JbmMm ^mJ OmiyZ Zì`mZo bmJdS> H$aV Ago. gmdbrV
dmT>Umao nrH$ {nH$dÊ`mgmR>r O§Jb VmoS>Ê`mVrb
{damoYm^mg eoVH$è`m§Zm OmUdbm Zmhr. ~«mPrb OJmVrb
AmKmS>rMm H$m°\$s CËnmXH$ ~Zbm Am{U am{hbm. Ë`mÀ`m
àM§S> CËnmXZm_wio Xa BVHo$ H$_r Pmbo H$s H$m°\$s
gd©gm_mÝ`m§À`m AmdmŠ`mV Ambr. _mÌ, AmVm BVŠ`m
dfmªZ§Va O§JbVmoS>rMm Iam IM© gJù`m§ZmM _moOmdm
bmJV Amho. n¥Ïdrbm gdm©V OmñV Vmo _moOmdm bmJV
Amho!

19ì`m eVH$mV Xa H$_r Pmë`m_wio H$m°\$s KamKamV
nmohmoMbr Am{U gm§ñH¥${VH$ H«$m§Vr gwê$ Pmbr. B{VhmgH$ma
E. Ama. d|H$Q>MbnVr {b{hVmV, H$s 20ì`m eVH$mÀ`m
gwédmVrbm Vm{_iZmSy>_Yrb Hw$Qw>§~o ZraJa_ qH$dm H$m§Or
(Am§~dboë`m Vm§XimÀ`m nmÊ`mMo no`) nrV AgV.
nma§n[aH$ {dMmad§Vm§Zr ho nm¡{ï>H$ no` gmoSy>Z Z¡{VH$Ñï²>`m
g§e`mñnX d H$Xm{MV Amamo½`mg hm{ZH$maH$ Aem H$m°\$s
`m Zì`m no`mMm ñdrH$ma Ho$ë`m~Ôb I§V ì`ŠV Ho$br.
{deof g§Vmn _{hbm§Zr (!) Ë`m§À`m n{VamOm§À`m gH$mi-
g§Ü`mH$miÀ`m H$m°\$sÀ`m gd`r~Ôb ì`ŠV Ho$bm.
A_o[aHo$Vhr Ë`mM H$mimV H$m°\$sÀ`m Amamo½`Xm`r
n[aUm_m§da dmX gwê$ hmoVo, Om{hamVtV e§H$mñnX Xmdo d
à{VXmdo Ho$bo OmV hmoVo. na§Vw gH$miÀ`m H$nmZo {_iUmè`m
OmJ¥VrMr gd` bmJboë`m bmoH$m§Zr H$mhr H$m°\$s gmoS>br
Zmhr Am{U {VMo dM©ñd dmT>VM Jobo.

gZ 1950À`m XeH$mV hdm_mZmZo W¡_mZ KmVbo.
JmaR>çm_wio ~«mPrb_Yrb {nHo$ Zï> Pmbr Am{U H$m°\$sMo
Xa AmH$membm {^S>bo. `m g§H$Q>mVyZ H$m°\$sMm Zdm AdVma
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{\${ZŠggmaIm C^m am{hbm - BÝñQ>§Q> H$m°\$s, Á`mV IM©,
gmo` Am{U Om{hamVtZr Mdrda _mV Ho$br. `mM H$mimV
H$m°\$s`m H°$Zo\$moam åhUOo amo~ñQ>m `m OmñV CËnmXZ XoUmè`m
nU MdrZo H$S>dQ> OmVrZo _hÎd {_idbo. ho D$Z
ghZerb nrH$ ~«mPrb, `wJm§S>m Am{U pìhEVZm_gma»`m
ZdrZ ^mJm§Vrb O§Jbm§Mm Zme H$ê$ bmJbo. gZ
1960À`m XeH$mV h[aVH«$m§VrÀ`m bmQ>oV, emñÌkm§Zr
gy`©àH$me ghZ H$aUmè`m H$m°\$s`m Aao{~H$m OmVr
{dH${gV Ho$ë`m, nU Ë`m§Zm àM§S> IVm§Mr JaO hmoVr.
`m_wio eoVH$ar ~oS>anUo O§JbVmoS> H$ê$ bmJbo. O§JbmMm
Zme Am{U IVm§Mm A{Vdmna `m_wio _mVrÀ`m Amamo½`mda
Xþhoar AmKmV Pmbm. `mZ§Va, V§ÌkmZmZo H°${\$ZMm Agm
AdVma {Z_m©U Ho$bm Omo nyU©nUo dZñnVrnmgyZ doJim
hmoVm. 350 {_.br. H$moH$mH$mobmÀ`m H°$Z_Ü`o gw_mao 34
{_. J«°. H°${\$Z AgVo, Va EH$m H$n H$m°\$sV gw_mao 94
{_. J«°. H°${\$Z AgVo. gZ1960À`m XeH$mÀ`m _Ü`mV,
A_o[aH$Z KamKamV nmohmoMboë`m Q>rìhrda gm°âQ> qS´>H$
H§$nÝ`m Om{hamVr H$aV hmoË`m, Á`m_wio nwT>rb {nT>çm§Mo
O¡dagm`ZemñÌ ~XbV Jobo. H$moH$mH$mobmMo gm_«mÁ`
{Z_m©U Pmbo!

H°${\$ZÀ`m O¡dagm`ZemñÌmH$So> naV diy `m.
Ý`yamogm`§{Q>ñQ> A±S´>çy øy~a_Z `m§Zm Vo EH$ [aBÝ\$mog©a
dmQ>Vo. ho S>monm{_Z g{H©$Q> A{YH$ à^mdr H$ê$Z _|XÿÀ`m
OmJê$H$Vm d AmZ§X XoUmè`m ^mJm§Zm CÎmo{OV H$aVo,
Á`m_wio AmnU Ë`m nXmWm©gmo~V Agboë`m gd`r nwÝhm
nwÝhm H$aVmo. H°${\$Z EH$ gm`H$moA°pŠQ>d S´>J Amho, Oo
H|$Ðr` _‚mmg§ñWoda n[aUm_ H$aVo. Ý`yamogm`§{Q>ñQ> A±S´²>çy
øw~a_Z `m§Zm Vo EH$ "arBÝ\$mog©a' dmQ>Vo.

* [aBÝ\$mog©a hr _mZgemñÌmVrb Am{U
Ý`yamogm`Ýg_Yrb EH$ g§H$ënZm Amho.

* EImXm [aBÝ\$mog©a Agm KQ>H$ AgVmo Omo {d{eï>
dV©Z qH$dm gd` nwÝhm H$aÊ`mMr àd¥Îmr dmT>dVmo.

* CXmhaUmW©, EImÚm H¥$Vr_wio Amnë`mbm ~jrg
qH$dm AmZ§X {_imbm, Va Ë`m H¥$VrMr nwZamd¥Îmr
hmoÊ`mMr eŠ`Vm dmT>Vo.

* øw~a_Z `m§À`m _Vo, H°${\$Z ho EH$ [aBÝ\$mog©a
Amho H$maU Vo _|XÿVrb ~jrg àUmbr (reward

system) A{YH$ g{H«$` H$aVo.
* S>monm{_Z ho EH$ _hÎdmMo Ý`yamoQ´>mÝg_rQ>a Amho, Oo

àoaUm, bj, {eH$Uo, Am{U AmZ§X `m§À`mer
g§~§{YV Amho.

* _|XÿVrb _ogmoqb{~H$ S>monm{_Z _mJ© (mesolimbic

dopamine pathway) hm _w»` ~jrg _mJ© Amho.
* H°${\$Z A°So>Zmo{gZ [agoßQ>a ãbm°H$ H$aVo.

A°So>Zmo{gZ gmYmaUnUo Ý`yam°ZZm WmoS§> em§V ìhm
Agm g§Xoe XoV AgVmo.

* H°${\$Z ho ~«oH$ H$mTy>Z Q>mH$Vo, Á`m_wio S>monm{_ZMm
à^md dmT>Vmo.

* S>monm{_Z nmVir \$maer dmT>V Zgbr Var
S>monm{_Z [agoßQ>aMr g§doXZerbVm dmT>Vo, åhUOoM
{dÚ_mZ S>monm{_ZMo n[aUm_ OmñV Vrd« dmQ>VmV.

* H°${\$Z {deofV… àr\«§$Q>b H$m°Q>}Šg (bj,
{Z`moOZ) Am{U Ý`ypŠb`g A°°°Š`wå~Ýg (~jrg d
AmZ§X AZw^d) `m§Zm g{H«$` H$aVo.

* Ë`m_wio OmJê$H$Vm (alertness) dmT>Vo, WH$dm
H$_r dmQ>Vmo, Am{U _Z àgÞ hmoVo.

* H$maU S>monm{_Z àUmbr øm_wio N>mZ dmQ>bo Agm
g§Xoe XoVo, _|Xÿ Vmo AZw^d nwÝhm {_idÊ`mgmR>r
Ë`mM H¥$VrMr (CXm. H$m°\$s {nUo) nwZamd¥Îmr H$aVmo.

* hoM reinforcement mechanism Amho - Á`m
Jmoï>rVyZ Amnë`mbm AmZ§X qH$dm ~jrg {_iVo,
Ë`m Jmoï>rMr nwZamd¥Îmr AmnmoAmn hmoV amhmVo.

H°${\$Z A°So>Zmo{gZ [agoßQ>a ãbm°H$ H$ê$Z WH$dm H$_r
H$aVo Am{U S>monm{_Z àUmbrMr H$m`©j_Vm dmT>dVo.
Ë`m_wio _|Xÿ A{YH$ gOJ, ào[aV, Am{U AmZ§Xr hmoVmo. hr
gH$mamË_H$ AZw^yVr _|XÿÀ`m ~jrg `§ÌUoV gmR>dbr OmVo,
Á`m_wio AmnU H$m°\$s qH$dm MhmgmaIr H°${\$Z`wŠV no`o
dma§dma KoÊ`mMr gd` bmdyZ KoVmo.

ho Mm§Jbo H$s dmB©Q> ho nyU©nUo {H$Vr à_mUmV,
H$moUmgmR>r, Am{U H$moUË`m n[apñWVrV H°${\$Z KoVbo OmVo
`mda Adb§~yZ Amho.

Bï> n[aUm_ (`mo½` à_mUmV KoVë`mg)
* OmJê$H$Vm dmT>dVo - WH$dm H$_r hmoVmo, bj

H|${ÐV hmoVo.
* _yS> gwYmaVmo - hbH$m AmZ§X, àoaUm, Am{U H$m_

H$aÊ`mMr BÀN>m dmT>Vo.
* emar[aH$ H$m`©j_Vm dmT>Vo - ì`m`m_ qH$dm

Ioim§_Ü`o D$Om©nmVir dmT>dy eH$Vo.
* S>monm{_Z àUmbrVrb d¥qÕJV à^md - WmoS>çm

à_mUmV _|Xÿ A{YH$ bj XoUmam Am{U CËgmhr
~ZVmo.

* H$mhr Aä`mgm§Zwgma, `mo½` à_mUmVrb H°${\$Z
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AëPm`_a d nm{H©$ÝgÝgMm YmoH$m H$_r H$ê$
eH$Vo. (na§Vw ho {Z{üV {ZîH$f© ZmhrV).

A{Zï> n[aUm_ (OmñV à_mUmV KoVë`mg)
* AmgŠVr (dependence) - [aBÝ\$mog©a Agë`mZo

gd` bmJVo; AMmZH$ ~§X Ho$ë`mg withdrawal

symptoms (S>moHo$XþIr, {MS>{MS>, WH$dm)
hmoVmV.

* PmonoMm {~KmS> - amÌr C{eam KoVë`mg PmonoMr
JwUdÎmm H$_r hmoVo, _|Xÿ gVV AbQ>© _moS>_Ü`o
amhVmo.

* AVr CÎmoOZm - öX`mMo R>moHo$ dmT>Uo, AñdñWVm,
K~amQ>.

* AbQ>©ZogMm H¥${Ì_ AmYma - _|Xÿ gVV ~mø
CÎmoOZmda Adb§~yZ amhÿ bmJVmo, Z¡g{J©H$ D$Om©
nmVir H$_r OmUdVo.

d¡km{ZH$ g§VwbZ
* _Ü`_ à_mU (gmYmaU 200-400 {_. J«°.

XaamoO) ~hþVoH$ àm¡T>m§gmR>r gwa{jV _mZbo OmVo -
ho gmYmaU 2-4 H$n {\$ëQ>a H$m°\$s qH$dm 3-5
H$n Mhm.

* XaamoO OmñV à_mUmV, qH$dm C{eam KoUo, qH$dm
nyU©nUo Adb§~yZ amhUo - `m_wio XrK©H$mbrZ
ZH$mamË_H$ n[aUm_ hmoD$ eH$VmV.

* H°${\$Z ho {df Zmhr Am{U AË`§V Amamo½`Xm`r
gwna\y$S>XoIrb Zmhr - Vo EH$ _mZgemñÌr`
agm`Z Amho, Á`mMm `mo½` à_mUmV dmna
\$m`Xoera R>aVmo.

åhUOoM WmoS>çm à_mUmV Vo {_Ì, Va OmñV à_mUmV
ÌmgXm`H$ eoOmar Amho Ago åhQ>bo Va Vo dmdJo R>aUma
Zmhr.

{S>{OQ>b qH$dm A§H$s` _mÜ`_m§À`m dmnamer Agbobo
Ë`mMo ZmVo qMVmOZH$ Amho. 319 {H$emoad`rZm§da Ho$boë`m
EH$m Aä`mgmV, OmñV ñH«$sZ Q>mB_ d OmñV H°${\$Z `m
XmoÝhtMm EHy$U PmonoÀ`m doioda {dnarV n[aUm_ AmT>ibm.
{deofV… _moR>çm {H$emoad`rZm§_Ü`o H°${\$ZMm à^md OmñV
hmoVm. AmOH$mb AZoH$ EZOu qS´>Šg_Ü`o H$m°\$sBVHo$M
H°${\$Z AgVo, Oo PmonoÀ`m H$_VaVoZo ÌñV Agbobr {H$emoa
_§S>ir {Xdg^a arëg nmhVmZm KoV AgVmV. n[aUm_r,
_|XÿMm {dH$mg hm kmZàmárH$So> Z OmVm {ZaW©H$ {S>{OQ>b
gmYZm§À`m ì`gZmH$So> PwH$Vmo. Ë`mVyZ V§ÌkmZ H§$nÝ`m

lr_§V hmoVmV nU Amnë`mbm A{YH$ AñdñW d {dM{bV
R>odVmV. H°${\$Z Aem gd`rbm ~i XoV Agob, Va g_ñ`m
A{YH$ J§^ra Amho. Ë`mV H°${\$Z_wio PmonoÀ`m H$_VaVoMo
MH«$ dmT>Vo.

Joë`m XmoZ XeH$m§_Ü`o hdm_mZ~Xbm_wio H$m°\$sÀ`m
PmS>m§da _moR>m n[aUm_ Pmbm Amho. C§M {R>H$mUr, gmdbrV
dmT>Umè`m `m PmS>m§Zm CîUVoMm Ìmg hmoVmo. Vmn_mZ d
AmÐ©Vm dmT>ë`mZo H$m°\$s ~rZ ~moAaa d H$m°\$s br\$
añQ>gma»`m H$sQ>H$m§Mm àmXþ^m©d dmT>Vmo. AZoH$ {R>H$mUr _io
C§M, W§S> ^mJm§H$So> hbdbo OmV AmhoV. gZ 2015_Ü`o
Pmboë`m Aä`mgmZwgma, gÜ`mÀ`m hdm_mZmÀ`m A§XmOm§dê$Z
2050n`ªV H$m°\$s bmJdS>rgmR>r `mo½` O{_Zrn¡H$s {Zå_r
O_rZ ZmnrH$ hmoB©b. `mMm àË`` AmUyZ XoV, AbrH$So>M
pìhEVZm_, ~«mPrb Am{U H$mob§{~`m `oWo H$m°\$sMo CËnmXZ
KQ>bo, Am{U Xa {dH«$_r Pmbo. A_o[aHo$Zo ~«mPr{b`Z
H$m°\$sda bmdboë`m Q>°[aâg_wio n[apñWVr AmUIr {~KS>br.
XþgarH$So>, AZoH$ J«mhH$ AmVm \o$Aa-Q´>oS> {~`m Am{U
emœV nÕVrZo V`ma Ho$bobr H$m°\$s _mJy bmJbo AmhoV. `m
XmoÝhtMm _oi KmbUo eŠ` Amho H$m? H$Xm{MV hmo! Am{U
^maVmbm `m àdmhmVyZ bm^ {_iy eH$Vmo.

boImÀ`m eodQ>r AmnU H$m°\$sÀ`m MdtÀ`m àdmgmbm
{ZKy `m-{OWo H$nmJUrH$ doJdoJù`m Xoem§Mm Am{U
g§ñH¥$VtMm gwJ§Y ^oQ>Vmo.

B{WAmo{n`Z H$m°\$s - gwédmVrMm gya
* B{WAmo{n`mMr H$m°\$s \w$bm§À`m Am{U \$im§À`m

gwJ§YmgmR>r AmoiIbr OmVo.
* nma§n[aH$ H$m°\$s goao_Zr_Ü`o {haì`m {~`m VmÁ`m

^mOyZ, hmVmZo ~marH$ H$ê$Z, Oo~oZm ZmdmÀ`m
_mVrÀ`m ^m§S>çmV CH$iVmV.

* Md … hbH$s, WmoS>r {gQ´>ggmaIr, H$Yr H$Yr
_YmgmaIr JmoS>ga.

VwH$r© H$m°\$s - JmT> Am{U gwJ§Yr
* ~marH$ nyS> WoQ> nmÊ`mV CH$iyZ (JmiUr Z

dmnaVm) V`ma hmoVo.
* H$nmVM H$m°\$sMm Jmi amhVmo - Am{U H$mhr

{R>H$mUr Ë`mdê$Z ^{dî`H$WZ H$aÊ`mMr àWm
Amho.

* Md … A{Ve` JmT>, qH${MV _gmboXma (H$Yr
dobXmoS>m KmbVmV).



{dkmZYmam$&&$gßQ>|~a 2025$&&$49

BQ>m{b`Z Eñàogmo - ObX PQ>H$m
* H$_r nmÊ`mV Cƒ Xm~mImbr V`ma Ho$bobr

H$m°\$s.
* hmM b°Å>o, H°$nw{MZmo, _°Š`mQ>mo `m§Mm nm`m.
* Md … JmT>, qH${MV H$S>ga, nU JmoS>ga

AmâQ>aQ>oñQ>.

pìhEVZm_r EJ H$m°\$s - H«$s_r OmXÿ
* A§S>çmMm ~bH$, gmIa, Am{U H§$So>ÝñS> {_ëH$

{_giyZ \o$Qy>Z H$m°\$sda KmbVmV.
* Md … So>PQ>©gmaIr - OUy {Vam{_gy Ðdê$nmV!

OnmZr H$moëS> ~«y - W§S> Am{U gm¡å`
* ~\$m©dê$Z hiyhiy nmUr Q>nH$dyZ H$mhr Vmgm§V

V`ma Ho$br OmVo.
* Md … gm¡å`, H$_r AmåbVm, ZmOyH$ JmoS>ganUm.

H$mob§{~`Z H$m°\$s - g§Vw{bV JmoS>dm
* Aao{~H$m àH$mamgmR>r à{gÕ.
* Md … _D$ga, \$im§Mm Am{U ~Xm_mMm hbH$m

ñdmX.

^maVr` {\$ëQ>a H$m°\$s - X{jUoMm A{^_mZ
* {S>H$m°ŠeZ ~ZdyZ Ë`mV XÿY Am{U gmIa

{_giVmV, So>pìhb ñQ>rb Q>§ãba Am{U S>mdam_Ü`o
\o$gmiyZ gìh© H$aVmV.

* Md … JmoS>ga, XþYmi, hbH$s H$S>ga Md Am{U
Aà{V_ gwJ§Y.

* _Ðmg H$m°\$s åhUyZ à{gÕ Agboë`m `m H$m°\$sMm
ñdmX AZw^dm`bm _mhoœar CÚmZmH$Sy>Z XmXaÀ`m
{XeoZo MmbbmV Var àË`j H$m°\$s Z {nVm Vmo
AZw^dVm `oVo! \$ŠV ñdmXmMo n¡go H$moUr _m{JVbo
Va XoD$ ZH$m åhUOo Pmbo!

OJmVrb gdm©V AZmo»`m Am{U qH${MV {d{MÌ H$m°\$s
àH$mam§Mr `mXr - H$mhr MdtÀ`m gmhgm§gma»`m, Va H$mhr
EoHy$ZM S>moio _moR>o hmoVrb

H$m°nr bwdmH$ (Kopi Luwak) - {gìhoQ> H$m°\$s
* CËnÎmr … B§S>moZo{e`m
* Im{g`V … H$m°\$sMr \$io {gìhoQ> ZmdmÀ`m àmÊ`mZo

Imëë`mZ§Va, Ë`mÀ`m nMZg§ñWoVyZ Joë`mda O_m
Ho$br OmVmV Am{U ^mOyZ V`ma hmoVmV.

* Md … JwiJwirV, AmåbVm H$_r, hbH$s
Mm°H$boQ>r.

* qH$_V … OJmVrb _hmJS>çm H$m°\$s¨n¡H$s EH$.

ãb°H$ Am`ìhar - hÎmrMr H$m°\$s
* CËnÎmr … Wm`b§S>
* nÕV … H$m°\$sÀ`m \$im§Zm hÎmr ImVmV, Z§Va

Ë`m§À`m nMZg§ñWoV {H$ÊdZ hmoD$Z Vr ~mhoa
H$mT>VmV.

* Md … gm¡å`, h~©b Q>moZ, WmoS>rer JmoS>ga.

Zm`Q´>mo H$moëS> ~«y
* nÕV … W§S> H$m°\$sbm Zm`Q´>moOZ J°g {_giyZ

~rAagmaIm \o$g V`ma H$aVmV.
* Md … _I_br, JmoS>ga, ~\$m©{edm` W§S>Jma.

~Q>a H$m°\$s (Bulletproof Coffee)

* nÕV … H$m°\$sV bmoUr qH$dm ZmaimMo Vob
{_giVmV.

* Md … H«$s_r, bmoÊ`mMm JmoS>ganUm, Am{U nmoQ>^a
dmQ>Umar.

* {\$Q>Zogào_t_Ü`o bmoH${à` (H$mãg© H$_r, EZOu
OmñV).

MmaH$mob H$m°\$s
* nÕV … ^mOboë`m ZmaimÀ`m gmbr qH$dm ~m§~yÀ`m

H$moiemMr nmdS>a {_giyZ.
* Md … ñ_moH$s, hbH$s _mVrgmaIr.
* H$mhr {R>H$mUr {S>Q>m°Šg qS´>H$ åhUyZ KoVbr OmVo.

_eê$_ H$m°\$s
* nÕV … H$m°\$s nmdS>a_Ü`o Am¡fYr _eê$_Mm AH©$

{_giVmV.
* Md … WmoS>r _mVrgmaIr, nU gm¡å`.
* Xmdm … EH$mJ«Vm dmT>dVo Am{U nmoQ>mda hbH$s.
Va _§S>ir, hr hmoVr H$m°\$sMr H$hmUr! gmR>mCÎmar

gw\$i g§nyU©!
- eaX H$mio

sharadkale@gmail.com
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`§Ì_mZdmZo ~§S> Ho$bo Va? `§Ìm§Zr ñdV…Mm h¸$
_m{JVb Va? Oa `§Ìm§Zr Ë`m§À`m ñdmV§ÌgmR>r {dÐmoh Ho$bm
Va? `§Ìm§_Ü`o ^mdZm OmJ¥V Pmë`m Va? Am{U O_mZdr
MoVZm `§Ìm_Ü`o ñWm{nV H$aVm Ambr Va? Oa EImÚm
àm§VmVrb g~§Y _mZdr g_mO Am^mgr {dœmV OJy bmJbo
Va? Aem n[apñWVrV Amnbm g§^modVmb H$gm Agob?
Vo {dœ {H$Vr doJi Agbo `mMoM {MÌU åhUOo "X
BbopŠQ´>H$ ñQ>oQ>'.

{S>g|~a 2017_Ü`o gm`_Z ñQ>°boZhmJ `m§Mr "X
BbopŠQ´>H$ ñQ>oQ>' hr {MÌ H$mX§~ar àH$m{eV Pmbr. Ë`mda
AmYmabobm {gZo_m 14 _mM© 2025 amoOr Ë`mM ZmdmZo
ZoQ>pâbŠgÀ`m _mÜ`_mVyZ àX{e©V Pmbm. gZ 1990À`m
Xaå`mZ _mZd Am{U amo~mo `m§À`mVrb `wÕmZo OJ hmXaVo.
Iyn _moR>çm à_mUmV ZwH$gmZ hmoVo. _mZdVoZo Ë`m§À`m
A^yVnyd© Ý`yamoH$mñQ>a V§ÌkmZmMm dmna H$ê$Z `wÕmbm {dam_
{Xbm. Ý`yamoH$mñQ>aM Omi gmè`m OJV ngabo. `mMo g§nyU©
ZoV¥Ëd g|Q>a H§$nZrMo _w»` H$m`©H$mar A{YH$mar BWZ ñHo$Q>
H$aVmV. H§$nZrVë`m emñÌkm_wio _mUgmMr MoVZm S´>moZ
amo~mo_Ü`o hñVm§V[aV H$aÊ`mV g\$b Pmbo. n[aUm_r _mZd
{Z`§{ÌV S´>moZÀ`m _XVrZo amo~moZm {eH$ñV {Xbr. `m_wio
amo~m|Zm {Zdm©{gV hmoÊ`mg ^mJ nmS>bo, n[aUm_r Am^mgr
OrdZ OJVm OJVm _yi ApñVËd gmoSy>Z Úmdo bmJbo.
V§ÌkmZm_wio _mZdm§Mo ^m¡{VH$ d gm_m{OH$ OrdZ {ZpîH«$`
Pmbo.

{H$emoad`rZ {_eob, {VMm YmH$Q>m ^mD$ p¼ñVmo\$a
AmB©-d{S>bm§gmo~V H$ma_YyZ àdmg H$aVmZm OrdKoUm
AnKmV hmoVmo. AmB©dS>rb _aU nmdVmV. CnMmamXaå`mZ
p¼ñVmo\$a XJmdbm Aer ImoQ>r _m{hVr {_eobm {Xbr OmVo.
EHo$ {Xder, H$m°ñ_mo {Vbm ^oQ>m`bm `oVmo. H$m°ñ_mo åhUOo

{VÀ`m {Xd§JV ^mdmbm AmdS>boë`m H$mQy>©Z ì`pŠVaoIonmgyZ
ào[aV Pmbobm EH$ g§doXZerb amo~mo, {Vbm emoYV Kamn`ªV
Ambobm AgVmo. Vmo Ho$di hmd^md Am{U nyd©_w{ÐV
dmŠ`m§Ûmao g§dmX gmYy eH$V Agbm Var Vmo {_eobbm
nQ>dyZ XoVmo H$s gÜ`m p¼ñVmo\$aM Ë`mÀ`mda {Z`§ÌU R>odV
Amho. ho EoHy$Z {_eob Amü`©M{H$V Va hmoVoM, Am{U

amKd|Ð lrH¥$îU d§Omar

`§Ìm§Mo ~§S> Am{U Xem … "X BbopŠQ´>H$ ñQ>oQ>'
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^mD$ AOyZ {Od§V Amho `mZo Vr Cëh{gV hmoVo.
p¼ñVmo\$abm _¥V Kmo{fV H$aUmao S>m°ŠQ>a ŠbmH©$ E_hñQ>©bm
emoYyZ gË` OmUyZ KoÊ`mgmR>r {S>ñQ>mo{n`Z ^yàXoemVyZ Vr
àdmg gwê$ H$aVo. `m àdmgmÀ`m dmQ>oV {Vbm {H$Q²g ZmdmMm
_mOr g¡{ZH$ Am{U AmH$ma ~XbUmam g§doXZerb amo~mo
åhUOo h_©Z ^oQ>Vmo. Vo XmoKo {_eobMr _XV H$aÊ`mg V`ma
hmoVmV. S>m°. E_hñQ>© ho Ë`mM ~{hîH¥$V àXoemV AgVmo
{OWo `wÕmZ§Va {Zdm©{gV Pmbobo amo~mo doJio amhV AgVmV.
{_eob `m {R>H$mUr nmohmoMë`mda amo~moMo ZoVo lr. nrZQ>
`m§À`mer n[aM` hmoVmo. Ë`m§Zr S>m°. E_hñQ>© Zo_Ho$ Hw$R>o
AgVrb `mMm nÎmm gm§{JVbm. S>m°. E_hñQ>© Am{U Ë`m§Mo
amo~mo gmWrXmam§Zr EH$ Y¸$mXm`H$ gË` CKS> Ho$bo.
p¼ñVmo\$a AnKmVmVyZ ~Mmdbm hmoVm na§Vw g|Q>aZo Ë`mbm
H$mo_mV R>odbo hmoVo. g|Q>aÀ`m emñÌkm§Zr Ý`yamoH$mñQ>a àUmbr
{dH${gV H$aÊ`mgmR>r p¼ñVmo\$aÀ`m {dbjU ~wÕrMm dmna
Ho$bm Am{U _mZdm§Zm `wÕmV gm_§Oñ` àñWm{nV Ho$bo.

H$Z©b ~«°S>~ar g|Q>a S´>moZ hëë`mMo ZoV¥Ëd H$ê$Z
p¼ñVmo\$abm nwÝhm nH$S>Vmo, E_hñQ>©bm R>ma _maVmo Am{U
amo~moMm Aml` Zï> H$aVmo. Amnë`m ^mdmbm dmMdÊ`mMm
{ZYm©a H$ê$Z, {_eob H$sQ²g Am{U h_©ZÀ`m _XVrZo
g|Q>aÀ`m _w»`mb`mV àdoe H$aVo. BVa amo~mo ñHo$Q>À`m
g¡Ý`mer bT>VmV. ñHo$Q>À`m {ZX©`r S>mdnoMm§_wio d¡VmJbobm
~«°S>~ar Ë`mMm gm_Zm H$aÊ`mgmR>r nrZQ>bm Xmof XoVmo Am{U
_XV H$aVmo. Xaå`mZ, {_eobbm p¼ñVmo\$a ~oewÕ AdñWoV
AmT>iVmo. Vmo Ý`yamoH$mñQ>a {gñQ>__Ü`o AS>H$bobm AgVmo.
Am^mgr {dœmV, p¼ñVmo\$a ñnï> H$aVmo H$s Ë`mMr MoVZm
ñHo$Q>À`m S´>moZ g¡Ý`mbm eŠVr XoVo Am{U {_eobbm Ë`mbm
_wŠV H$aÊ`mMr {dZdUr H$aVmo. Ë`mÀ`m BÀN>oMm AmXa
H$ê$Z Vr Ë`mbm {d^ŠV H$aVo Am{U Ë`mMo OrdZ g§ndVo.
p¼ñVmo\$aÀ`m _¥Ë`y_wio g§nyU© Ý`yamoH$mñQ>a àUmbr
H$mob_S>Vo. bT>mB©Xaå`mZ, H$sQ²g h_©Zbm OdiOdi
J_mdVmo Ë`mMo _moR>o amo~mo{Q>H$ ê$n Zï> hmoVo. V§ÌkmZmMm
_mZdVoda H$gm n[aUm_ Pmbm Amho ho CKS> H$aVo.
eodQ>À`m jUr, H$m°ñ_moMo Q>mH$bobo eara H$Mè`mV nwÝhm
g{H«$` hmoVo, Oo gy{MV H$aVo H$s p¼ñVmo\$aÀ`m M¡VÝ`mMm
EH$ ^mJ AOyZhr Ë`mÀ`m AmV amhÿ eH$Vmo. ho Zo_Ho$ Pmbo
H$go `mMo g{dñVa Vnerb OmUyZ KoÊ`mgmR>r {MÌnQ>
nmhmdm `m_wio g§nyU© H$Wm `oWo Q>mibr Amho AÝ`Wm
{MÌnQ>mMo Hw$Vyhb {daKiyZ OmB©b.

gm`_Z ñQ>°boZhmJ ho ñdrS>Z XoemMo H$bmd§V AmhoV.
{X BbopŠQ´>H$ ñQ>oQ> `m ì`{V[aŠV Q>oëg \«$m°_ X byn
(2014), qW½g \«$m°_ X âbS >(2016) Am{U X bo{~[a¨W

(2020) `mMo boIH$. gm§gm[aH$ Am{U A{VdmñVddmXr
B§J«Or {dkmZ gm`-\$m` KQ>Zm§Mo {MÌU H$aVmV. Ë`m§À`m
AË`§V H$ënH$ à{V_m Am{U H$Wm§Zr ñQ>°boZh°Jbm OJmVrb
gdm©V OmñV _mJUr Agboë`m Ñí` H$WmH$mam§n¡H$s EH$
~Zbo Amho. `m§À`m H$m_mMm C„oI X Jm{S©>`Z d¥ÎmnÌmZo
10 ~oñQ> {S>ñQ>mo{n`mO_Ü`o Z_yX Ho$bo Amho. gm`_Z {d{dY
nwañH$mamMo _mZH$ar AmhoV. Á`m_Ü`o 2021_Ü`o Q>oëg \«$m°_
X bynbm O_©ZrVrb H$S©> bmpñdQ²P nwañH$ma (gdm}Îm_
Zm°Z-O_©Z gm`-\$m` H$m`©) {_imbo. 2019_Ü`o {X
BbopŠQ´>H$ ñQ>oQ> hr H$mX§~ar AmW©a gr. ŠbmH©$ nwañH$mamgmR>r
VgoM A_o[aHo$Vrb bmoH$g nwañH$mamgmR>r Zm_m§{H$V Pmbo.

H$mX§~arVrb H$WmZH$ gm_m{OH$ nVZ, _mZdVm
hadÊ`mMr Am{U OJÊ`mMr H$hmUr gm§JVo. H$WoÀ`m nmÌmV
ho KQ>H$ d¡`pŠVH$arË`m Imobda Jw§\$bobr AmhoV. boIH$
`m XmoZ Ym½`m§Zm Hw$ebVoZo EH$Ì ~m§YVmV. nwñVH$mVrb
{MÌo H$WoMo ^md{ZH$ dOZ dmT>dVmV. {demb ^H$mg
^yàXoe Am{U CX²ÜdñV OJmMo {d{MÌ {MÌU {Q>nVmV.
àË`oH$ à{V_m AJXr gmdH$me Am{U R>iH$ Amho. Ádb§V,
dmñVddmXr Am{U CXm{gZVoZo ^abobr AmhoV. {X
BbopŠQ´>H$ ñQ>oQ> dmMUo hm EH$ _§Ì_w½Y H$aUmam AZw^d
AgyZ `mVrb àdmgmMo {MÌU {dbjU Amho. {dkmZ
gm{hË`mVrb gO©Zerb g¥ï>r{Z{_©Vr hm `m H$bmH¥$VrMm
H|$Ðq~Xÿ Amho. Ë`m§Mr {MÌo A{VdmñVddmXmMr aoQ´>mo-
^{dî`H$mbrZ gm¢X`©emñÌmer gm§JS> KmbVmV Am{U EH$
Ago OJ {Z_m©U H$aVmV H$s n¥Ïdrdarb AgyZhr
naJ«hmgmaI dmQ>VmV. H$WoÀ`m {df`m§Zm nyaH$ Am{U
^mdZm C_Q>dUmar a§Jg§JVr nmZmnmZmV nmhm`bm {_iVo.
{_eobMm hm àdmg Ho$di AYmoaopIVM Zìho Va _ZmV
Imobda MmbUmam Amho. ñQ>°boZh°J {_eobMr H$Wm
hiwdmanUo gm§JVmV. em§V, AmË_qMVZmË_H$ nÕVrZo {VMr
H$hmUr gm§JVmZm g^modVmbÀ`m OJmÀ`m COmS>nUmda bj
H|${ÐV hmoVo. {_eob Am{U pñH$Q> `m _w»` nmÌmgmo~V
AgUmao amo~mo EH$ Zdg§~§Y gyú_nUo Amnbo ñWmZ {Z_m©U
H$aVo. Á`m_wio g§dmXmV hbHo$ hmñ` Am{U EH$mH$s OJmV
C~XmanUm {Z_m©U H$aVmV. H$WoMr JVr g§W Amho Á`m_wio
dmMH$m§Zm à{V_m§da a|JmiVm `oVo Am{U H$WoMo Vnerb
AmË_gmV H$aVm `oVo. H$_rV H$_r _OHy$a Am{U nma§nm[aH$
H$WmË_H$ aMZonmgyZ doJir Agbobr aMZm Am{U
Ñí`m§_Yrb g§VwbZ Amü`©H$maH$nUo à^mdr Amho.
nwñVH$mVrb {MÌo H$WmH$WZmMo BVHo$ H$m_ H$aVmV H$s
Zo_Š`m JÚm§V hr OmUrdnyd©H$ Ho$bobr geŠV `moOZm
dmQ>Vo. `m nwñVH$mMo gdm©V _moR>o ~bñWmZ åhUOo à{Vq~~



{dkmZYmam$&&$gßQ>|~a 2025$&&$52

^S>H$dÊ`mMr j_Vm. _mZdOmVrMo V§ÌkmZmer Agbobo
ZmVo Am{U Ë`mV ñdV…bm J_mdÊ`mÀ`m g§^mì` n[aUm_m§da
ho WamaH$ ^mî` Amho. Ë`mM doir, Xþ…I, ñ_¥Vr Am{U
ZmË`mMr {Ma§VZ JaO `m~Ôb hr EH$ JhZ d¡`pŠVH$
ì`Wm Amho. {S>ñQ>mo{n`Z {\$ŠeZ, J«m{\$H$ H$mX§~è`m§À`m
MmhË`m§gmR>r Am{U Oo H$moUr H$WmH$WZmMo H$m¡VwH$ H$aVmV
Ë`m§À`mgmR>r ho Adí` dmMmdo Oo gm§{JVbo OmVo {VVHo$M
XmIdbo OmVo.

`m_Ybo {dkmZ g_OyZ KoVmZm EH$ ~m~ bjmV KoUo
AË`§V JaOoMo Amho. _mZdr MoVZm hñVm§V[aV H$aÊ`mgmR>r
H$moUVmhr d¡km{ZH$ nwamdm qH$dm nÕV AÚmn CnbãY
Zmhr. MoVZm ho _|Xÿ Am{U Ë`mÀ`m O¡{dH$ à{H«$`oMo CËnmXZ
_mZbo OmVo Am{U Vo {d^ŠV qH$dm g§ào{fV ZgVo. emñÌk
_|Xÿ-g§JUH$mMm B§Q>a\o$g Am{U EAm`Mm emoY KoV
AgVmZm, _Z AnbmoS> H$aUo qH$dm MoVZm hñVm§VaU hr
H$ënZm gÜ`m d¡km{ZH$ {gÕVoÀ`m H$joV Ambr Zmhr.
MoVZm hñVm§VaU eŠ` Agbo Var hñVm§V[aV MoVZoMr
AmoiI Am{U hþ~ohÿ~ Z¸$b V`ma hmoÊ`mMr eŠ`Vm
`mgmaIo _hÎdnyU© Z¡{VH$ {dMma _mZdmbm H$amdo bmJVrb.

{MÌnQ> nm{hë`mZ§Va H$mhr àý _ZmV a|JmiV amhVmV.
Ogo `§Ìm§Zr {dÐmohr ñdê$n YmaU H$aÊ`mM H$maUM H$m`?
EH$m ^mfUmV amo~moMm Zm`H$ lr. {nZQ> åhUVmV ...
AmnU {dMma H$am`bm ~Zbmo AmhmoV, {dMmaj_ Pmbmo
Voìhm _mUgm§Zm Amåhr ZH$mo Pmbmo AmhmoV. H$m_o
H$aÊ`mgmR>r Am_Mr {Z{_©Vr Pmbr Agbr Var Vr H$m_
Am_Mr H$YrM ZìhVr, Vr \$ŠV _mUgm§Mr hmoVr. åhUyZ
Ë`m§Zr Ë`m§Mr H$m_o H$adyZ ¿`mdr Am_Mo Zer~ R>adm`Mo
Zmhr. Vo Amåhr R>ady Ë`mgmR>r åhUOo Am_À`m ñdV…gmR>r
hr bT>mB© Amho. h¸$ amo~moMm... h¸$ amo~moMm ... (`§Ìm§À`m
JXuVyZ `oUmè`m KmofUm). eodQ>r Ë`m§Zr ~§S> nwH$mabo Am{U
gh_VmZo gm_§Oñ` H$amamda EH$_V ìhmd bmJbo.

_mUyg `§Ì_mZdmda qH$dm `§Ìm§da {H$VnV {dœmg R>ody
eH$Vmo, `m{df`r g§Xoe XoUmao Ñí` {MÌnQ>mV `oVo. ñdV…Mr

D$Om©nyVu H$aÊ`mgmR>r h_©Z amo~mo erVnoQ>rMr drO I§{S>V
H$ê$Z ñdV… H$i bmdVmo. n[aUm_r erVnoQ>rV R>odbobo AÞ
Iam~ hmoVo Am{U H$sQ>²gbm Vo ImVm `oV Zmhr. hr Jmoï>
h_©Z n{hë`m jUr _mÝ` H$aV Zmhr. H$sQ>²gZo IS>gmdyZ
{dMmaë`mda Vmo _mÝ` H$aVmo. `mdê$Z g_OVo H$s amo~mo_Ü`o
ñd{hVmgmR>r ImoQ>o ~mobÊ`mMr ^mdZm à{Vq~{~V Pmbr
Amho.

H$sQ>²g Am{U {_eob {nZQ>H$So> _XV S>m°. E_hñQ>©~Ôb
{dMmam`bm Amë`mda {nZQ> åhUVmV, _mUgmbm Zoh_rM
Am_À`mH$Sy>Z H$mhrZm H$mhrVar hdo AgVo... _r Ë`m
em§VVmH$amamda ñdmjar Ho$br H$maU Ë`mZo amo~mobm EH$
ZmJ[aH$ åhUyZ _mÝ`Vm {Xbr. gJir _mUgo gmaIrM
AmhoV - ñdmWu Am{U Amier. hm H$ama Vwåhmbm
Am_À`m hÔrV amhÊ`mMr nadmZJr XoV Zmhr. `mMm AW©
Agm Zmhr H$s _r Vwåhmbm BWyZ gwQ>H$m H$aÊ`mV _XV H$ê$
eH$V Zmhr. Amåhmbm dmQ>Vo h„m H$aUmar _mUgo eÌy
AmhoV, nU _mZdr H$maImÝ`mV H$mhr Mm§Jbo _m°So>b
Agë`mMo {XgVo`... Z§Va Vo _XV H$am`bm V`ma hmoVmV.
`§Ì _mUgmÀ`m _XVrgmR>r ~Zdbr AmhoV, hr OmUrd
Ë`m§À`m ~§S>mZ§Vahr OmJ¥V Agë`mM g_OVo. _mZd Am{U
`§ÌmVrb g_OyVXma OrdZmbm _mUgmÀ`m Ý`yamoH$mñQ>a
V§ÌkmZmZo Jmb~moQ> bmdbo hohr AYmoaopIV H$amdo bmJob.

A±WZr ê$gmo Am{U Omo ê$gmo `m {X½Xe©H$ ~§YyMo n[al_
àË`oH$ Ñí`mV R>gR>grV {XgVmV. H$mX§~ar Am{U {MÌnQ>
`mda OJ^amVyZ g§{_l à{V{H«$`m Amë`m. H$_r H$WmZH$,
_moOHo$ boIZ Am{U X_Xma A{^Z`mMm A^md `m_wio `m
{MÌnQ>mda Xe©H$m§Mr {Zamemhr OmUdVo. {dkmZgm{hË`mV
Ano{jV AgUma gO©Zerb {dœmMr Zdr _m§S>Ur
pìhÁ`wAb B\o$ŠQ²gÀ`m _XVrZo XmIdë`mMo _moR>çm
à_mUmV H$m¡VwH$ Amho. Zo_Ho$ g§dmX Agë`mZo {S>ñQ>mo{n`Z
Wr_ BpÀN>V ^md{ZH$ à^md {Z_m©U H$aÊ`mV An`er
R>abob {gZo_m ~KVmZm AZw^dVm `oV. ì`pŠVaoIm
dadaÀ`m {XgVmV. Ë`m_wio àojH$m§Zm {MÌnQ>mMm Zm`H$ hm
IaoM Zm`H$ Amho H$m? Ë`mÀ`m ^mfoer Agbobm d¡km{ZH$
hob Xe©H$m§er g§nH©$ gmY`mbm H$R>rU OmVmo. doJdoJir
_Vo AgyZhr hm {MÌnQ> àojH$m§À`m ng§Vrg CVabm Amho.
{dkmZgm{hË`mÀ`m Ñï>rZo CÎm_ nmD$b {Z{üVM Amho. "{X
BbopŠQ´>H$ ñQ>oQ'> hr H$mX§~ar Am{U {MÌnQ> _amR>r ^mfoV
AZwdm{XV ìhmdm Ago ñdm^m{dH$nUo dmQ>Vo.

- amKd|Ð lrH¥$îU d§Omar
rvanjari02@gmail.com
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g§dmX AgU§ qH$dm Vmo gmYVm `oU§ hr Am`wî`mVbr
gdm}Îm_ Jmoï>tn¡H$s EH$ Amho Ag§ dmQ>V§ _bm, H$maU
g§dmXmV EH$Q>onUmMm emn ZgVmo.

_J Vmo ñd_Zmer Agbm Var H$mhr haH$V Zgmdr.
XmoZ ì`ŠVr, XmoZ _Z§, {ZgJ© Am{U _mZd, àmUr

njr, AmH$me, Vmao, dmao - gmè`m MamMamMmM EH$_oH$mer
Hw$R>ë`m Zm Hw$R>ë`m ñdê$nmV g§dmX gwê$ AgVmo.

CÝhmZo Vmnboë`m, ^oJm nS>boë`m O{_ZrMr gmX
T>Jm§n`ªV nmohmoMVo Am{U nmdgmÀ`m ê$nmV à{VgmX
{_iVmo. Ë`mVhr Hw$R>oVar _yH$ g§dmX AgVmo. O{_ZrV
noaboë`m ~rOmbm O{_Zrda `oD$Z œmg ¿`m`Mm AgVmo.
_mVrbm {Xboë`m nmÊ`mZ§ Vo éOV§ Am{U H$m|~ ~mhoa
`oVmo. Ë`m {_imboë`m nmÊ`mbm OUy Ë`m ~rOmbm Thank

you åhUm`M§ AgV§. ñdÀN>§X AmH$memV {dhaV AgVmZm
nú`m§Zm AmoaSy>Z gm§Jm`M§ AgV§ - Am`wî` {H$Vr gw§Xa
Amho-AmnmngmV ~mobUmao, {H$b{~b H$aUmao g§Ü`mH$mir
KaQ>çmV naVVmZm - Mbm ao, Mbm gy`© _mdibm...
åhUV gmam JmoVmdim O_m H$ê$Z Kar naVUmao njr...
Ë`m§À`m ^mfoVbm hm Ë`m§Mm g§dmXM AgVmo... ^mfm doJir
Agob. _mÌ Vrhr g§dmXmMrM ^mfm.

EImÚm _¡{\$brV gwam§Mr Vmbmer Mmbbobr àýmoÎma§,
H$Yr hmVmV hmV KoD$Z MmbU§, EImÚm VmZoMr g_oda
`oVmZm Pmbobr Ymdni- H$Yr _mJo a|JmiU§-gwam§Mm
Vmbmer g§dmXM Va AgVmo Am{U ~amo~aM lmoË`m§Mr _Z§
Ë`mV Jw§Vbobr AgVmV. ~arM AmdV©Z§ Mmby AgVmZm
lmoVm àmU H§$R>mer AmUyZ dmQ> nhmV AgVmo Vr g_oda
`oÊ`mMr. Ë`m gwam§_Ybm lmoË`m§À`m _Zmer Mmbbobm Vmo
g§dmX öX`mMr YS>YS>hr dmT>dVmo H$Yr... Am{U EH$Xm
H$m gwpñWVrV g_oM§ ñQ>oeZ JmR>b§ H$s ZH$iVM "gwQ>bmo

~wdm-' Agm {Z…œmgmMm AmdmO. \$ŠV A§V_©ZmbmM
H$ibm Var Vmo g§dmX gmYbobm AgVmo qH$dm Q>mù`m§À`m
H$S>H$S>mQ>mV gmè`m§MM EH${ÌV _Z ~mobV AgV§.
g_mYmZmMr EH$ bHo$a g^mJ¥hmV {dhaV Jobobr AgVo.

{MÌmM§hr Ag§M hmoV§. {MÌmVë`m a§J-aoIm _mZdr
_Zmer AgmM g§dmX gmYVmV. Ama§^q~XÿnmgyZ {ZKmbobr
aofm, H$Yr gai OmB©b, H$Yr diU§ KoB©b, H$Yr H$gbo
AmH$ma KoB©b `mMm emoY Am{U H$ënZmeŠVrMm dmna H$aV
{MÌmer g§dmX gmYÊ`mMm à`ËZ Ho$bm Va Vo {MÌ ñdV…M
~moby bmJV§. Ë`mMr AmoiI hmoB©n`ªV... nwaVm n[aM`
hmoB©n`ªV... F$UmZw~§Y àñWm{nV hmoB©n`ªV AYyZ_YyZ Jw§Jmam
XoB©bhr H$Xm{MV... H$Yr doJù`m eŠ`Vmhr g_moa AmUyZ
Cä`m H$aob. H$Yr ghOM hmV hmVr XoB©b. Am{U nwÝhm
nwÝhm ^oQ>r KS>ë`m... KS>V Joë`m H$s Amnb§ A§Va§Jhr
CKSy>Z XmIdob. Amnb§ "AmË_{MÌ'hr C^§ H$aob. a§Jm§VyZ
Amnë`m ^md^mdZm CKS>çm H$aob.

Am{U MwH$brM emoYmMr dmQ> Varhr Im§Úmda hmV
Q>mHy$Z åhUob...  MbVm h¡ `ma... hmoVm h¡... nwÝhm EH$Xm
à`ËZ H$ê$Z Va ~K _bm g_OyZ KoÊ`mMm...

Ë`mM_wio _bm Ag§ dmQ>V§ H$s {MÌH$mamZ§ H$mT>boë`m
{MÌm§Mo Ñí` Am{U J{^©V AW© {MÌ nmhUmè`m a{gH$mbm
g_OVmV Voìhm Vmo g§dmXM AgVmo.

{MÌH$ma Am{U a{gH$ `m§À`m _|XÿV g_mZ {H«$`mH$bmn
hmoV AgUma.

XmoZ _mUg§ {Z…eãXnUo Odi ~gVmV Varhr
Ë`m§À`mV... Ë`m§À`m _|XÿVrb {dMmam§V H$mhr XodmUKodmU
gwê$ AgVo.

Z gm§JVmM H$iVo gmao... `m AdñWobm Vo nmohmoMbobo
AgVmV.

S>m°. g§JrVm JmoS>~mobo

eãXo{dU g§dmXþ
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AmnaoeZ Mmby AgVmZm Ë`mbm _XV H$aUmam Xþgam
gO©Z qH$dm Zg© Ë`mbm Ano{jV AgUmar AdOma§ AMyH$
doiobm AMyH$nUo hmVmV XoVmV Voìhmhr Vr \$ŠV `m§{ÌH$
hmbMmb ZgyZ _yH$ g§dmXM AgVmo.

IynXm dmQ>V§...
EH$m am§JoV {ZKmboë`m _w§½`m _Ü`oM Wm§~yZ H$m` ~mobV

AgVrb?
Amnë`m dmgambm ào_mZ§ MmQ>Umar Jmo_mVm ñnem©VyZ

g§dmXM Va gmYV AgVo.
`m_mJo H$mhr {dkmZ AgUma, `mMm emoY KoU§

Amdí`H$ Amho.
Ë`m{df`r _m{hVr KoD$ `m.
eVH$mZweVH§$ VÎdkmZr Am{U emñÌk _mZdr

_Zm§_Yrb JyT> g§~§Ym§~Ôb AZw_mZ H$mT>V AmhoV.
Ý`yamogm`Ýg_Yrb ZdrZ g§emoYZmÛmao _‚mmg§ñWm

d¡km{ZH$m§Zm (neuroscientist) Ag§ AmT>ib§ Amho H$s
gd© _mZdr _|Xÿ ^m¡{VH$ _mJm©Z§ AË`§V H$_r (frequency)

dma§dmaVoÀ`m (ELF) {dÚwV Mw§~H$s` (BboŠQ´>mo_°¾o{Q>H$)
bhatÛmao OmoS>bobo AmhoV.

_|XÿÀ`m {H«$`mH$bmnm§Mm Aä`mg H$aUmè`m
Ý`yamogm`§{Q>ñQ>Zm Ag§ AmT>iyZ Amb§ Amho H$s _mZdr _|Xÿ
Ho$di ñdV…Mo {dÚwV {g¾b {Z_m©U H$aV Zmhr Va AË`§V
H$_r dma§dmaVm AgUmè`m, _§X {dÚwV Mw§~H$s` bharXoIrb
CËg{O©V H$aVmo. `m ELF (extreme low frequency

waves) bmQ>m, Á`m gm_mÝ`V… 1 Vo 30 hQ²>Pn`ªV
AgVmV, BVŠ`m gyú_ AmhoV H$s Ë`m EHo$H$mir
O¡{dH$ÑîQ>çm ZJÊ` _mZë`m OmV hmoË`m. VWm{n,
AbrH$S>rb à`moJm§dê$Z Ag§ {XgyZ Amb§ Amho H$s ho
{g¾b _|XÿVyZ {VÀ`m H$dQ>rÀ`m nbrH$So> OmD$ eH$VmV
Am{U Amnë`m g^modVmbÀ`m {dÚwVMw§~H$s` dmVmdaUmer
g§dmX gmYy eH$VmV.

Ë`mhÿZhr C„oIZr` Jmoï> åhUOo doJdoJù`m ì`ŠVr¨_Ü`o
g_mZ ELF n°Q>Z© {XgyZ `oVmV, Á`m_wio _|Xÿ `m gm_m{`H$
dma§dmaVm ñnoŠQ´>_Ûmao EH$_oH$m§er Q>çyZ BZ hmoD$ eH$Vrb
Aer eŠ`Vm dmT>Vo. hm XmoZ _|Xÿ§_Yrb g§dmX g_d¡Mm[aH$
_mUgm§Zm Odi AmUVmo. qH$dm d¡Mm[aH$ gm_m{`H$Vm {gÕ
H$aVmo.

Amnbm _|Xÿ `m ELF bhar H$em CËg{O©V H$aVmo Vo
nmhÿ.

earamVrb àË`oH$ {dMma, ñ_¥Vr qH$dm hmbMmb hr
MoVmnoer_Yrb {dÚwVAmdoJm§Ûmao Mmbdbr OmVo. AãOmdYr

Ý`yam°Z qH$dm MoVmV§Vy EH$Ì `oVmV Voìhm Vo Aë\$m, ~rQ>m,
So>ëQ>m Am{U WrQ>m bhatgmaIo _moOVm `oÊ`mOmoJo ~«oZdoìh
n°Q>Z© (_|Xÿ bhatMr {d{eï> aMZm) V`ma H$aVmV. hr
Am§XmobZ§ _ybV… {dÚwVMw§~H$s` gm§Ho${VH$ IwUm AmhoV.
Á`mn¡H$s H$mhr ELF a|O_Ü`o `oVmV.

emñÌk AmVm Ag§ gwMdVmV H$s ho ELF {g¾b gyú_
g§àofU M°Zob åhUyZ H$m_ H$ê$ eH$VmV. OUy EH$ àH$maMo
O¡{dH$ dm`-\$m`M H$s Oo _mZdr _|Xÿ§Zm EH$_oH$m§er
à{VÜdZrÛmao g§dmX gmYÊ`mgmR>r H$aÊ`mg AZw_Vr XoV§...
_XV H$aV§.

J«wn S>m`Z°{_Šgdarb Aä`mgmVyZ Ag§ {XgyZ Amb§
Amho, bmoH$ JmVmV, ZmMVmV, Ü`mZ H$aVmV qH$dm Imobda
g§^mfU H$aVmV Voìhm Ë`m§À`m _|XÿVrb Va§J g_H«${_V
hmoD$ eH$VmV. `mbm B§Q>a-~«oZ H$nqbJ åhUyZ AmoiIb§
OmV§. ELF BboŠQ´>mo_°¾o{Q>H$ doìh hr Ë`m_mJrb `§ÌUm Agy
eHo$b.

EH$Ì Ü`mZYmaUm H$aUmè`m JQ>mVrb ì`ŠVr _|XÿV
V`ma hmoUmè`m g_mZ bm§~rVa§J AgUmè`m bhar V`ma
H$aÊ`mÀ`m AdñWobm bdH$a nmohmoMVmV.

EImÚm g§JrV gmXarH$aUmÀ`m Xaå`mZ gmXa H$aUmè`m
g§JrVH$mam§À`m _|XÿMm Aä`mg Ho$bm Va Ë`m§À`m _|XÿVrb
b` hr synchronized qH$dm g_H«${_V AmT>iVo.

nmbH$ Am{U nmë` Aem OdiÀ`m ZmË`mVrb ì`ŠVr
Ë`m§Zm `oUmè`m g_mZ AZw^dm§_Ü`o _|XÿÀ`m g_g_mZ
hmbMmbr qH$dm {H«$`mH$bmn XmIdVmV.

`m ELF Va§Jm§Mm ì`mdhm[aH$ Cn`moJ hmoU§hr Ano{jV
Amho.  A{VqMVmJ«ñVVm, CXmgrZVm `mgmaIo _mZ{gH$
AmOma `mÀ`m _XVrZ§ Xÿa H$aÊ`mMr eŠ`Vmhr ZmH$maVm
`oV Zmhr.

{edm` emñÌk _|Xÿ Vo _|Xÿ g§dmX gmYUmè`m `§ÌmÀ`m
emoYmV AmhoV

ELF doìhda A{YH$ g§emoYZ hmoU§ Ano{jV Amho
Am{U JaOoM§hr.

_J AmnU gd© OU EH$_oH$m§er OmoS>bo Jobmo AmhmoV
ho \$ŠV AmÜ`mpË_H$ ehmUnU Z ahmVm {dkmZ{gÕ Jmoï>
hmoÊ`mg doi bmJUma Zmhr.

"eãXo{dU g§dmXþ' `m_mJrb {dkmZ g_OyZ KoU§ amoMH$
R>aob `mV dmXM Zmhr.

- S>m°. g§JrVm JmoS>~mobo
sgodbolejoshi@gmail.com
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{dkmZ-V§ÌkmZ - ^mJ 2

S>m°. O`§V dg§V Omoer

S>m°ŠQ>am§Mr CnH$aUo Am{U gmYZo

hmS>m§Mo S>m°ŠQ>a åhUOoM Am°Wm}no{S>H$ gO©Z qH$dm
ApñWamoJVÁk, ho hmSo, gm§Yo, ñZm`y, {bJm_|Q> Am{U
ApñWaMZm `m§Mo {ZXmZ Am{U CnMma H$aVmV. Ë`mgmR>r Vo
{d{dY àH$maMr CnH$aUo (gmYZo) dmnaVmV.

ApñWamoJVÁk gm_mÝ`… {ZXmZmgmR>r j-{H$aU
_erZ - hmS>m§Mr g§aMZm nmhÊ`mgmR>r dmnaVmV. MRI/CT

Scan - hmSo, gm§Yo, {bJm_|Q Am{U ñZm`y§_Ü`o Imobda
g_ñ`m Agë`mg Ë`m emoYÊ`mgmR>r dmnaVmV, Bone

Densitometer (DEXA Scan) - hmS>m§Mr KZVm
VnmgÊ`mgmR>r (osteoporosisMo {ZXmZ), Tuning Fork

- \«°$ŠMaMr MmMUr H$aÊ`mgmR>r, Goniometer -
gm§Ü`m§Mr hmbMmb (range of motion) _moOÊ`mgmR>r
dmnaVmV. VgoM, eñÌ{H«$`oÀ`m doir Bone Saw - hmSo

H$mnÊ`mgmR>r, Drill Screws - hmS>m§_Ü`o ñH«y$
bmdÊ`mgmR>r, Plates Rods - ApñW^§J Pmbobr hmSo
OmoS>Ê`mgmR>r. Orthopedic Hammer (Mallet) - Båßbm§Q>
ì`dpñWV ~gdÊ`mgmR>r. Retractors - ËdMm d ñZm`y
~mOybm H$aÊ`mgmR>r. Forceps Clamps - dñVy
nH$S>Ê`mgmR>r qH$dm pñWa R>odÊ`mgmR>r dmnaVmV.
arthroscope - gm§Ü`mVrb N>moQ>o Am°naoeZ H$aÊ`mgmR>r
dmnabo OmUmao H°$_oam `§Ì Amho Vo arthroscopygmR>r
dmnaVmV. é½UmMo nwZd©gZ H$aÊ`mgmR>r Cast Materials

(Plaster/Fiberglass) - \«°$ŠMaZ§Va hmS> immobilize

H$aÊ`mgmR>r. Braces Splints - gm§Ü`m§Zm AmYma
XoÊ`mgmR>r, Crutches, Walkers, Canes - MmbVmZm
_XVrgmR>r.

Physiotherapy Equipment-
BbopŠQ´>H$b pñQ>å`wboQ>a, Wa°~±S²g,
B. dmnaVmV.

j-{H$aU _erZ hmS>m§Mr
g§aMZm nmhÊ`mgmR>r AË`§V
_hÎdmM§ gmYZ Amho. j-{H$aU hm
EH$ àH$maMm {dÚwV Mw§~H$s` {H$aU
Amho, Omo Amnë`m earamÀ`m AmV
àdoe H$ê$ eH$Vmo Am{U hmSo Am{U
BVa KQ>H$m§Mm Am§V[aH$ Vnmg
H$aÊ`mgmR>r Cn`moJr R>aVmo. j-
{H$aU _erZMm _w»` Cn`moJ
hmS>m§Mr N>m`m{MÌo KoÊ`mgmR>r hmoVmo.
hmS>m§Mr g§aMZm, ApñW^§J,
{dH¥$Vr, hmS>m§À`m OmoS>m§Mr pñWVr
(Ogo gm§Yo, {bJm_|Q) nmhÊ`mgmR>r
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`mMm dmna hmoVmo. hmSo KZnXmW© AgVmV Am{U Ë`m_wio
Vo j-{H$aU {H$aUm§nmgyZ A{YH$ AnmaXe©H$ AgVmV.
Ë`m_wio, j-{H$aU {\$ë_da hmSo H$mir {XgVmV, Am{U
BVa _wbm`_ Ad`d (Ogo ñZm`y, aŠVdm{hÝ`m) hbHo$
{XgVmV. hmS> VwQ>ë`mda qH$dm ApñW^§J Pmë`mda j-
{H$aU VnmgUr H$ê$Z Ë`mMm AmH$ma Am{U ñWmZ VnmgVm
`oVo. ho S>m°ŠQ>am§Zm eñÌ{H«$`m qH$dm CnMma H$go H$amdoV ho
R>adm`bm _XV H$aVo. hmS>m§À`m {dH$mam§Mm emoY (Bone

Disorders), hmS>m§Mr {dH¥$Vr (CXmhaUmW©,
Am°pñQ>Amonmoamo{gg, hmS>m§Mr JiVr, H$H©$amoJmMm emoY) j-
{H$aUm§À`m _mÜ`_mVyZ Ho$br OmD$ eH$Vo. hmS>m§À`m dmT>rMo
Am{U {dH¥$VrMo g§Ho$V ho j-{H$aUm_Ü`o ñnï>nUo {XgVmV.
hmS>m§Mo Om°B§Q> Am{U {S>H§$àoeZ … gm§Yo (Ogo JwS>Ko, Hw$bo,
H§$~a) VnmgÊ`mgmR>r j-{H$aUm§Mm dmna hmoVmo, {deofV…
OmoS>m§_Ü`o hmoUmè`m hmS>m§À`m Xmofm§_YyZ (CXmhaUmW©,
AmW©am`{Q>g) g_ñ`m§da bj R>odÊ`mg Cn`wŠV R>aVo.

àma§{^H$ VnmgUr … hmS>m§Mr g_ñ`m AmoiIÊ`mgmR>r
S>m°ŠQ>a gm_mÝ`V… j-{H$aU VnmgUr H$ê$Z KoVmV.
eñÌ{H«$`oZ§Va VnmgUr … ApñW^§J qH$dm eñÌ{H«$`m
Ho$boë`m OmJoMr pñWVr VnmgÊ`mgmR>r j-{H$aU VnmgUr
H$ê$Z KoUo JaOoMo Agy eH$Vo.

j-{H$aUm§Mm dmna H$Yrhr S>m°ŠQ>am§À`m
_mJ©Xe©ZmImbr Am{U Amdí`H$VoZwgmaM Ho$bm OmVmo.

`m_Ü`o H$_r à_mUmV ao{S>EeZ dmnabo OmVo, nU
Amdí`H$Vm Agë`m{edm` Vo A{YH$ doim H$ê$ Z`o.

hmS>m§À`m VnmgUrgmR>r j-{H$aU _erZMm dmna
AË`§V à^mdr Am{U gmonm Amho. hmS>m§Mr pñWVr,
ApñW^§J, {dH¥$Vr, BÝ\o$ŠeZ, hmS>m§darb H$H©$amoJ qH$dm
BVa hmS>m§À`m amoJm§Mm emoY KoÊ`mgmR>r j-{H$aU VnmgUr
Ho$br OmVo.

j-{H$aU _erZ dmnaÊ`mnydu, S>m°ŠQ>a Vwåhmbm Vw_À`m
pñWVrZwgma H$mhr gyMZm XoVmV. CXmhaUmW©, Vwåhmbm `mo½`
pñWVr KoÊ`mMr Amdí`H$Vm Agy eH$Vo. Vwåhmbm H$mhr

{d{eï> dñÌo H$mT>m`bm gm§{JVbr OmD$ eH$VmV, OoUoH$ê$Z
j-{H$aU ñnï>nUo {Xgy eH$Vrb. j-{H$aU _erZ_Ü`o
EH$ j-{H$aU Q>çy~ AgVo Or Cƒ D$Om© j-{H$aU
CËg{O©V H$aVo.   Vw_À`m earamÀ`m ^mJmdê$Z j-{H$aU
OmVmV Am{U AmVbo Ad`d, hmSo Am{U BVa g§aMZm§Mo
N>m`m{MÌ V`ma H$aVmo. j-{H$aUm§À`m àmaUm§_wio hmSo>
A{YH$ KZ Am{U AnmaXe©H$ hmoVmV, Ë`m_wio hmSo H$mù`m
a§JmV {XgVmV, Am{U _wbm`_ Ad`d (Ogo ñZm`y,
aŠVdm{hÝ`m) _§X N>Q>m§Mo {XgVmV.

VnmgUr Xaå`mZ é½UmMr hmbMmb hmoV Zmhr `mMr
H$miOr KoVbr OmVo, H$maU hbUo N>m`m{MÌmV Añnï>Vm
{Z_m©U H$ê$ eH$Vo. EH$m j-{H$aU \$moQ>mogmR>r, Vwåhmbm
gmYmaUV… EH$ qH$dm XmoZ {MÌrH$aUo Ho$br OmVmV, H$Yr
H$Yr EH$mnojm OmñV {d{dY {Xem§_YyZhr H$amdr bmJVmV.
VnmgUrbm \$ŠV H$mhr goH§$X bmJVmV.

j-{H$aU N>m`m{MÌo V`ma hmoV AgVmZm, Ë`mV
hmS>m§Mr KZVm, \«°$ŠMa, {dH¥$Vr, BÝ\o$ŠeZ qH$dm
H$H©$amoJmMo BVa g§Ho$V ñnï> {XgVmV.

VnmgUr nyU© Pmë`mda, S>m°ŠQ>a N>m`m{MÌm§Mm Aä`mg
H$aVmV. \«°$ŠMa Agob Va, Vo H$Yr Am{U H$go CnMma
H$am`Mo, `mda {ZU©` KoVmV. Ogo H$s, H$mñQ>, eñÌ{H«$`m
qH$dm BVa CnMma. j-{H$aU VnmgUrÀ`m Z§Va, H$mhr
doir S>m°ŠQ>a Vwåhmbm nwÝhm VnmgUrgmR>r, qH$dm
CnMmam§gmR>r `mo½` _mJ©Xe©Z XoVmV.

j-{H$aU hr EH$ gwa{jV à{H«$`m Amho, S>m°ŠQ>a \$ŠV
Amdí`H$VoZwgmaM j-{H$aU VnmgUr H$ê$Z KoÊ`mMm g„m
XoVmV. J^©dVr _{hbm§gmR>r j-{H$aU KoUo Q>miÊ`mMr
{e\$mag Ho$br OmVo, H$maU àmaUo J^m©bm hmZr nmohmoMdy
eH$Vo.

gmoZmoJ«m\$s
gmoZmoJ«m\$s (Sonography) qH$dm AëQ´>mgmoZmoJ«m\$s

(Ultrasonography) ho d¡ÚH$s` à{V_m (Medical imaging)

V§ÌkmZ Amho, Oo Cƒ Amd¥ÎmrH$ (High frequency) AmdmO
bmQ>m (Waves) dmnê$Z earamVrb Ad`dm§Mr N>m`m{MÌo
V`ma H$aVo. ho {d{dY àH$maÀ`m d¡ÚH$s` pñWVtMo {ZXmZ
H$aÊ`mgmR>r dmnabo OmVo, Ogo H$s J^©dVr _{hbm§Mr MmMUr,
öX`mMr VnmgUr, nmoQ>mVrb Ad`dm§Mm Vnmg, Am{U
earamVrb BVa Ad`dm§Mo _yë`m§H$Z.

gmoZmoJ«m\$sVrb ^m¡{VH$emñÌ
gmoZmoJ«m\$s_Ü`o _w»`V… Cƒ Amd¥ÎmrH$ AmdmO bmQ>m
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dmnaë`m OmVmV. `m bmQ>m Amnë`mbm EoHy$ `oUmè`m
AmdmOm§À`m loUrnojm (20 Hz Vo 20,000 Hz) Cƒ
AgVmV, gmYmaUV… 1 Hz Vo 20 HzÀ`m Amd¥ÎmrV
AgVmV.

AmdmObmQ>m Am{U Ë`m§Mm dmna … AmdmObmQ>m åhUOo
Ðì`m§Vrb H§$nZo. `m bmQ> åhUOo EH$m {R>H$mUmhÿZ Xþgè`m
{R>H$mUr D$Om© dmhUmar H§$nZo AgVmV. gmoZmoJ«m\$s_Ü`o
AmdmObmQ>m earamÀ`m AmVyZ OmVmV Am{U Ë`m bmQ>m§Mr
naV `oUmam à{VÜdZr (echo) dmnê$Z à{V_m V`ma Ho$ë`m
OmVmV. AëQ´>mgmo{ZH$ bmQ>m (Cƒ Amd¥ÎmrH$ bmQ>m)
earamVrb {d{dY Ad`dm§_Ü`o \$aH$mZo naV `oVmV. `m
naV Amboë`m bmQ>m (echoes) à{V_m {Z_m©U H$aå`mgmR>r
dmnaë`m OmVmV. gmoZmoJ«m\$sV gmoZma (Sound navigation

and ranging) V§Ì dmnabo OmVo. åhUOoM, bmQ>m earamV
nmR>dë`m OmVmV, Am{U Ë`m bmQ>m H$em àH$mao naV `oVmV,
`mdê$Z AMyH$ à{V_m V`ma Ho$br OmVo.

àjonH$ (Transmitter) ZmdmMo CnH$aU Cƒ Amd¥ÎmrH$
bmQ>m CËnÞ H$aVo Am{U J«mhH$ (receiver) Ë`m naV
`oUmè`m bmQ>m§Zm EoHy$Z à{V_m V`ma H$aVo. bmQ>m§Mr
earamVrb Ad`dm§da Q>¸$a Pmë`mda naV `oVmV. Q>¸$a
Pmboë`m n¥ð>^mJmÀ`m ñdê$nmda AmYm[aV naV `oUmè`m
bmQ>m V`ma hmoVmV. øm_wio earamMr Am§V[aH$ g§aMZm,
AmH$ma, Am{U Ðì`mMm àH$ma (Ogo _m§gnoer, hmSo>, Ðd)
AmoiIVm `oVo. gmoZmoJ«m\$sVrb bmQ>m earamVrb Ðì`m§_Ü`o

àdmg H$aV AgVmZm Ë`m AmHw§$MZ
Am{U àgaU nmdVmV. AmHw§$MZ åhUOo
bmQ>m n¥ð>^mJm§da qH$dm nXmWmª_Ü`o Cƒ
Xm~ {Z_m©U H$aVmV. àgaU åhUOo
bmQ>m earamÀ`m Am§VaÑ{ï>H$moZmV
AS>MUr Am{U namdV©ZmZwgma diVmV.

S>m°ßba à^md … H$moUË`mhr H$UmMm
doJ bmQ>m§da n[aUm_ H$aVmo, Va bmQ>m
AmHw§$MZ qH$dm àgaU nmdVmV. `mMm
Cn`moJ aŠVdm{hÝ`m§Vrb aŠVàdmhmMo
à_mU _moOÊ`mgmR>r Ho$bm OmVmo. bmQ>m
aŠVdm{hÝ`m§Vrb J{Verb H$Um§da
M¸$a XoD$Z naV `oVmV, Voìhm Ë`m§À`m
dma§dm[aVo_Ü`o ~Xb hmoVmo. `m_wio
aŠVàdmhmMr JVr Am{U {Xem g_OyZ
`oVo.

àjonH$ ho EH$ _hÎdmMo gmYZ
Amho, Oo ÜdZrÀ`m bmQ>m CËg{O©V H$aVo

Am{U J«mhH$ naV Amboë`m bmQ>m J«hU H$aVo. Vo EH$m
{deof ñ\${Q>H$mnmgyZ ~Zbobo AgVo Á`mbm {dÚwV Mw§~H$s`
{g¾b_Ü`o ê$nm§V[aV H$aVm `oVo. VngUr H$aVmZm
earamÀ`m n¥ð>^mJmda EH$ àH$maMo _b_ bmdbo OmVo,
Á`m_wio bmQ>m earamÀ`m n¥ð>^mJmdê$Z ghO OmD$
eH$VmV.

AmYw{ZH$ gmoZmoJ«m\$s gwa{jV Amho H$maU Vr àmaUm§Mm
dmna H$aV Zmhr. `m_wio AË`§V ñnï> à{V_m V`ma hmoVmV
Á`m_wio S>m°ŠQ>am§Zm {d{dY emar[aH$ {dH¥$VtMm emoY KoVm
`oVmo. ho V§Ì J^©dVr _{hbm§gmR>r {deofV… Cn`wŠV Amho,
H$maU øm à{H«$`oV àmaUm§Mm YmoH$m Zmhr.

ldU MmMUr (Am°{S>Amo_oQ´>r)
ldU MmMUrVrb ^m¡{VH$emñÌ åhUOoM, ldU

MmMUr hr EH$ à{H«$`m Amho {OÀ`mÛmao ì`ŠVrÀ`m
EoH$Ê`mMr j_Vm Vnmgbr OmVo. `m_Ü`o, Üd{Zbhar
(sound waves) Am{U Ë`m§Mo VÎdkmZ dmnabo OmVo. ho
_w»`V… EoH$Ê`mÀ`m g_ñ`m§Mo {ZXmZ H$aÊ`mgmR>r Am{U
EoH$Ê`mMr j_Vm _moOÊ`mgmR>r dmnabo OmVo. ldU
MmMUrVrb ^m¡{VH$emñÌmMm _w»` AmYma Üd{Zbhar
Am{U Ë`m bhatMm AIoaMm à{VgmX `mda AmYm[aV Amho.
ÜdZr EH$ àH$maÀ`m bhar (waves) AgVmV, Á`m§À`m
_mÜ`_mVyZ D$Om© EH$m {R>H$mUmhÿZ Xþgè`m {R>H$mUr nmR>dbr
OmVo. `m bhar hdoVrb AmHw§$MZ Am{U àgaUm_wio {Z_m©U
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hmoVmV. ldU MmMUr_Ü`o Omo AmdmO
dmnabm OmVmo Vmo gm_mÝ` AmdmObhatMm
AgVmo. AmdmO bhar åhUOo Ë`m AHw§$MZ
Am{U àgaUmÀ`m bhar - Á`m hdoV,
nmUr qH$dm BVa _mÜ`_m§_YyZ ngaVmV.
dma§dm[aVm åhUOo EH$m goH§$XmV
AmdmOmÀ`m bhatMr g§»`m, `mMo _mn
hQ>©²P_Ü`o (Hz) hmoVo. _mZdr EoH$Ê`mÀ`m
loUrV 20 Hz Vo 20,000 Hzn`ªV
AmdmO EoH$Vm `oVmo. Cƒ dma§dm[aVoMo
AmdmO (CXmhaU … nú`m§Mo JmUo) Am{U
H$_r dma§dm[aVoMo AmdmO (CXmhaU …
JmS>çm§Mm AmdmO) ho gdmªZm doJdoJù`m
àH$mao EoHy$ `oVmV. AmdmOmMm Xm~ åhUOo
AmdmO {Z_m©U H$aUmè`m bmQ>m§Mm Vrd«VoMo
_mn. AmdmOmÀ`m Vrd«VoMo _mnZ
So>{g~b_Ü`o (dB) Ho$bo OmVo. OmñV
So>{g~b Agboë`m AmdmOm§Zm OmñV Vrd«Vm AgVo. Üd{ZH$
D$Om© AmdmOmÀ`m bhat_YyZ D$Om© àdm{hV hmoVo, Or
_Zwî`mÀ`m H$mZmV Q>mH$ë`mda EoHy$ `oVo.

ldU MmMUr_Ü`o AmdmObhatMm dmna Ho$bm OmVmo.
MmMUrXaå`mZ, Vrd« AmdmO EoH$dbm OmVmo. doJdoJù`m
dma§dm[aVm§Mo Am{U AmdmOmÀ`m Vrd«VoMo AmdmO EoH$dbo
OmVmV.

eãX Am{U ÜdÝ`mË_H$ Q>moZ … `m bhar {Z{üV
dma§dm[aVoÀ`m AgVmV Am{U Ë`m é½U ì`pŠV{deofmÀ`m
EoH$Ê`mÀ`m j_VoÀ`m AmYmamda Ë`mMr CÎmao KoVbr
OmVmV. _mZdr H$mZ 20 Hz Vo 20,000 Hz Xaå`mZ
AmdmO EoHy$ eH$VmV. H$_r dma§dm[aVoMo AmdmO … 20 Hz

Vo 500 Hz Xaå`mZ. ldU MmMUr_Ü`o AmdmO 0 dB Vo
120 dB n`ªV EoH$dbm OmVmo.

E_. Ama. Am`. (Magnetic Resonance Imaging)

ho EH$ AË`mYw{ZH$ d¡ÚH$s` à{V_m V§ÌkmZ Amho,
Á`m_Ü`o Mw§~H$s` joÌ (magnetic fields) Am{U ao{S>Amo
bhar (radio waves) `m§Mm dmna H$ê$Z earamÀ`m
AmVë`m Ad`dm§Mo V§VmoV§V {MÌ V`ma Ho$bo OmVmV.

E_. Ama. Am`. à{H«$`oV ^m¡{VH$emñÌmÀ`m {d{dY
{gÕm§Vm§Mm dmna Ho$bm OmVmo, Ogo H$s Mw§~H$s` joÌ,
àmoQ>m°Z aogmoZÝg, ao{S>Amo bhatMm dmna, Am{U {g¾b
àmogoqgJ.

Mw§~H$s` joÌ (Magnetic Field) E_. Ama. Am`.

_erZ_Ü`o à~b Mw§~H$s` joÌ V`ma Ho$bo OmVo, Oo
earamÀ`m AmVë`m gd© H$Um§da à^md Q>mH$Vo, {deofV…
hm`S´>moOZ AUy§da. `m AUy§_Ü`o nmUr (H

2
O) AgVo, Am{U

earamÀ`m ~hþVoH$ Ad`dm§V nmUr AgVo, åhUyZ hm`S´>moOZ
AUy§Mm dmna E_. Ama. Am`. à{H«$`oV hmoVmo.

àË`oH$ hm`S´>moOZ AUy_Ü`o àmoQ>m°Z AgVmV, Oo
Mw§~H$s` joÌmÀ`m à^mdmImbr diVmV. E_. Ama. Am`.
erZÀ`m Mw§~H$s` joÌm_wio øm àmoQ>m°Zm§Mo AdñWm§Va
~XbVo, åhUOoM Vo Mw§~H$s` joÌmÀ`m {XeoZo {\$aVmV.
àmoQ>m°Zm§Mr `mo½` aMZm gmYë`mda, ao{S>Amobhar dmnê$Z
Ë`m àmoQ>m°Zm§Zm CÎmo{OV Ho$bo OmVo. ao{S>Amo bhar Ë`m§À`mer
g§dmX gmYVmV Am{U àmoQ>m°Zm§Zm EH$ {deof D$Om© àXmZ
H$aVmV. ao{S>Amobhar àmoQ>m°Zm§Mr aMZm ~XbdVmV, Am{U
Vo EH$m {d{eï> {XeoZo {\$adVmV. `m bhar àmoQ>m°Zm§Zm
à^m{dV H$aVmV Am{U Z§Va Vo _yi pñWVrV naV `oVmV.
àmoQ>m°Z Ë`m§À`m CƒD$Om© pñWVrda AgVmV Am{U
ao{S>AmobharMr àoaUm ~§X hmoB©n`ªV, Vo nwÝhm _yb^yV
pñWVr_Ü`o naV `oVmV. `m à{H«$`obm aogmoZÝg åhQ>bo OmVo.
àmoQ>m°Z Ë`m§À`m D$Om©pñWVrV ~Xb H$aV AgVmZm, Vo
A{Vgyú_ ao{S>Amo bhar CËg{O©V H$aVmV.

øm CËg{O©V g§Ho$Vm§Mm dmna H$ê$Z, E_. Ama. Am`.
_erZ g§Ho$V àmá H$aVo, Á`mMo Z§Va à{V_o_Ü`o ê$nm§Va
Ho$bo OmVo. àË`oH$ àmoQ>m°ZMm CËg{O©V Pmbobm g§Ho$V {^Þ
AgVmo, Am{U Ë`m§Mo {^Þ àH$ma earamÀ`m {d{dY
Ad`dm§dê$Z `oVmV.
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g§Ho$Vm§Mr dma§dm[aVm Am{U \o$OÀ`m AmYmamda, _erZ
Ë`m g§Ho$Vm§Mr JUZm H$aVo Am{U `mo½` à{V_m V`ma H$aVo.
g§Ho$V àmá Pmë`mZ§Va Ë`m§Zm {d{eï> J{UVr`
(A°ëJmo[aX_Ûmao) à{H«$`oVyZ Q>mH$bo OmVo Am{U EH$ CËH¥$ï>
à{V_m V`ma hmoVo. E_. Ama. Am`._Ü`o earamMr AZoH$
N>m`m{MÌ KoD$Z Ë`mMo {Ì{_V {MÌ V`ma Ho$bo OmVo. E_.
Ama. Am`. à{H«$`m AË`§V gwa{jV AgVo H$maU Vr àmaUo
dmnaV Zmhr. `m_wio Vr AmH«$_H$ Zgbobr (noninvasive)

à{H«$`m _mZbr OmVo, Á`mV emar[aH$ hñVjon Zmhr Am{U
H$moUVmhr Anm`H$maH$ à^md hmoV Zmhr.

d¡ÚH$s` joÌ Am{U agm`ZemñÌ
agm`ZemñÌ åhUOo nXmWmªÀ`m g§aMZm, JwUY_©, Am{U

Ë`m nXmWmª_Yrb amgm`{ZH$ à{V{H«$`m Am{U ~Xb `m§Mm
Aä`mg. d¡ÚH$s` joÌmV agm`ZemñÌmMm dmna earamVrb
amgm`{ZH$ à{H«$`m, Am¡fYm§Mm à^md, agm`{ZH$ {dûcofU
Am{U CnMmam§gmR>r _moR>çm à_mUmda Ho$bm OmVmo. d¡ÚH$s`
joÌmV agm`ZemñÌmMm _w»` Cn`moJ Am¡fY{Z{_©Vr_Ü`o
(drug formulation) hmoVmo. Am¡fY V`ma H$aVmZm
agm`ZemñÌmÀ`m {gÕm§Vm§Mm dmna Ho$bm OmVmo. {d{dY
amgm`{ZH$ nXmW© EH$Ì H$ê$Z, Ë`m§Mm `mo½` à^md earamda
H$gm hmoB©b ho R>adbo OmVo.

qgWo{Q>H$ Am¡fY§ … amgm`{ZH$ à{H«$`oÛmao ZdrZ Am¡fYo
V`ma Ho$br OmVmV, Á`m earamVrb {d{eï> E§OmB_, [agoßQ>a
qH$dm amgm`{ZH$ àH$aUm§da H$m`© H$aVmV. CXmhaUmW©,
no{Z{g{bZ, Apñn[aZ, Am{U n°am{gQ>m_m°b `m§gmaIr
Am¡fYo agm`ZemñÌmÀ`m {gÕm§Vm§Mm dmna H$ê$Z V`ma Ho$br
OmVmV.

Am¡fYm§Mr amgm`{ZH$ g§aMZm … Am¡fYmMr amgm`{ZH$
g§aMZm (chemical structure) Am{U Ë`mMr O¡{dH$
à{H«$`m (biological process) `m§Mm nañnag§~§Y AgVmo.
agm`ZemñÌmV amgm`{ZH$ à{V{H«$`m§À`m kmZmda AmYm[aV,
Am¡fYm§Mo `mo½` S>mog, à^md Am{U gmBS> B\o$ŠQ> H$go
AgVmV ho R>adbo OmVo.

O¡{dH$ agm`ZemñÌ (Biochemistry) … O¡{dH$

agm`ZemñÌ åhUOo earamV hmoUmè`m amgm`{ZH$
à{V{H«$`m§Mm Aä`mg. earamVrb gd© H$m`} amgm`{ZH$
à{H«$`m§da Adb§~yZ AgVmV, Ogo H$s AÞmMo nMZ, D$Om©
{Z_m©U, H$mo{eH$m§_Yrb H$m`©, hm_m}Z CËnmXZ, BË`mXr.

E§OmB_ Am{U àmoQ>rZ … agm`ZemñÌmMm dmna E§OmB_,
àmo{Q>Z, Ý`ypŠbH$ A°{gS> `m§gma»`m {Od§V KQ>H$m§Mo
g§aMZmË_H$ Am{U H$m`m©Ë_H$ {dûcofU H$aÊ`mV Ho$bm
OmVmo. E§OmB_ hr amgm`{ZH$ à{V{H«$`m J{V_mZ H$aUmao
nXmW© AgVmV, Á`m_wio earamVrb gd© O¡{dH$ {H«$`m
H$m`©j_nUo Mmby amhVmV.

Amhma Am{U M`mnM` (Metabolism) … earamVrb
amgm`{ZH$ nXmW©, Ogo H$s à{WZo, H$m~m}hm`S´o>Q²g, \°$Q>r
A°{gS, Am{U {dQ>m{_Ýg `m§Mo M`mnM` H$go hmoVo, ho
XoIrb O¡{dH$ agm`ZemñÌmV {eH$bo OmVo. CXmhaUmW©,
½bwH$moO _oQ>m~mo{bP_, àmo{Q>Z g§ûcofU Am{U V§Vy§Mo nMZ
ho gd© amgm`{ZH$ à{H«$`m AmhoV.

amgm`{ZH$ {dûcofU (Chemical Analysis)

d¡ÚH$s` joÌmV amgm`{ZH$ {dûcofUmMr _hÎdnyU©
^y{_H$m Amho. earamVrb {d{dY KQ>H$m§Mo à_mU Am{U
Ë`m§Mm H$m`m©Vrb à^md VnmgÊ`mgmR>r amgm`{ZH$ {dûcofU
Ho$bo OmVo.

aŠVmMo amgm`{ZH$ {dûcofU … aŠVmVrb ½bwH$moO ñVa,
H$moboñQ>oam°b, nmoQ>°{e`_, H°$pëe`_, Zm`Q´>oQ>, Am{U BVa
amgm`{ZH$ KQ>H$ _moOÊ`mgmR>r amgm`{ZH$ {dûcofU Ho$bo
OmVo. `m_wio S>m°ŠQ>am§Zm é½UmÀ`m Amamo½`mdñWoMm AMyH$
A§XmO `oVmo.

_yÌ{dûcofU … _yÌmVrb amgm`{ZH$ KQ>H$ VnmgyZ
{d{dY amoJm§Mm A§XmO KoVbm OmVmo. Ogo H$s _yÌmVrb
àmo{Q>Z, ½bwH$moO, Am{U nmH$sOZ (urinary pathogens)

`m§Mr CnpñWVr Vnmgbr OmVo.
nmofH$ VÎdm§Mo {ZYm©aU … earamVrb nmofH$ VÎdm§Mo
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à_mU R>adÊ`mgmR>r agm`ZemñÌmMm dmna Ho$bm OmVmo.
agm`ZemñÌmMm _hÎdnyU© Cn`moJ {df{dûcofUm_Ü`o
(toxicology) hmoVmo. {dfmar agm`Zm§Mm earamda H$gm
n[aUm_ hmoVmo, ho agm`ZemñÌmÀ`m _XVrZo g_OyZ KoVbo
OmVo. {dfmar nXmW© Ooìhm earamV àdoe H$aVmV, Voìhm Vo
earamVrb Am°pŠgSo>{Q>ìh ñQ´>og, EÝPmB_ {S>g\§$ŠeZ,
gm_mÝ` eara{H«$`m {dKmV H$aVmV. agm`ZemñÌmÀ`m
_XVrZo {dfmMo {dûcofU Am{U Ë`mMo à^md H$go Q>miVm
`oVrb, `mda H$m_ Ho$bo OmVo. agm`ZemñÌmÀ`m
{dûcofUmË_H$ V§ÌkmZm§Mm dmna H$ê$Z {dfmMr VnmgUr
Ho$br OmVo, Ogo H$s aŠV qH$dm _yÌ narjUmÛmao {dfmMr
_mÌm _moObr OmVo.

agm`ZemñÌmMm dmna hm_m}Zb CnMmam_Ü`oXoIrb
hmoVmo. hm_m}Z earamÀ`m {d{dY H$m`mªgmR>r _hÎdnyU©
AgVmV Am{U amgm`{ZH$ à{V{H«$`mÛmao Vo H$m`© H$aVmV.

BÝew{bZ … S>m`{~Q>rO CnMmamgmR>r, agm`ZemñÌmÀ`m
gmhmæ`mZo BÝew{bZ V`ma Ho$bo OmVo. BÝew{bZ hm°_m}ZM
H$m`© earamVrb ½bwH$moO _oQ>m~mo{bP_ {Z`§{ÌV H$aVo.

Wm`am°B©S> hm°_m}Z … hm`nmoWm`am°B{S>P_ Am{U hm`na-
Wm`am°B{S>P_ `m§gma»`m g_ñ`m§gmR>r, agm`ZemñÌmÀ`m
_XVrZo Wm`am°B©S> hm°_m}Z V`ma Ho$bo OmVmV qH$dm Ë`m§Mo
g§VwbZ gmYbo OmVo.

àmH¥${VH$ CnMma Am{U Am¡fYm§À`m V`marV
agm`ZemñÌmMm _moR>m Cn`moJ Ho$bm OmVmo. Am¡fYr dZñnVr
Am{U Ë`m§Vrb agm`Zm§nmgyZ Am¡fYo V`ma Ho$br OmVmV.
\$mBQ>moHo${_H$ëg… Hw$aHw${_Z (Á`mMm Cn`moJ gyO H$_r
H$aÊ`mgmR>r hmoVmo), g°nmo{ZZ (Á`mMm Cn`moJ öX`amoJm§_Ü`o
hmoVmo) Am{U âbmìhmoZm°BS²g (Á`m§Mm Cn`moJ
A±{Q>Am°pŠgS>ÝQ> åhUyZ hmoVmo) `m§gma»`m nXmWmªMm
amgm`{ZH$ Cn`moJ Am¡fY{Z{_©Vr_Ü`o Ho$bm OmVmo.

d¡ÚH$s` joÌ Am{U A{^`m§{ÌH$s
d¡ÚH$s` joÌ Am{U A{^`m§{ÌH$s `m_Ü`o EH$ AË`§V

_hÎdnyU© Am{U {d{dY joÌm§_Ü`o dmna hmoUmam g§~§Y Amho.
A{^`m§{ÌH$s_Ü`o (Engineering) V§ÌkmZ Am{U d¡km{ZH$
VÎdm§Mm dmna H$ê$Z g_ñ`m§Mm g_mYmZ emoYbo OmVo.
d¡ÚH$s` joÌmV, A{^`m§{ÌH$s {d{dY CnH$aUo, àUmbr
Am{U V§ÌkmZmÛmao Amamo½`godm A{YH$ à^mdr Am{U
gmo`rñH$a ~ZdVo. Ë`mMm A{YH$ Vnerbdma {dMma H$ê$ ̀ m.

d¡ÚH$s` CnH$aUo (Medical Devices)

A{^`m§{ÌH$sÀ`m V§ÌkmZmMm dmna d¡ÚH$s`

CnH$aUm§À`m {S>PmBZ, {dH$mg, Am{U {Z{_©Vr_Ü`o Ho$bm
OmVmo. øm CnH$aUm§Mr H$m`©àUmbr Am{U gwajm gw{Z{üV
H$aÊ`mgmR>r A{^`m§{ÌH$s V§ÌkmZ AË`§V _hÎdmMo Amho.

é½U{df`H$ CnH$aUo
gmoZmoJ«m\$s _erZ (Ultrasound) … Üd{ZV§àofU

(ultrasound) dmnê$Z, earamÀ`m AmVrb Ad`dm§Mo {MÌ
V`ma H$aUo. A{^`m§{ÌH$sZo {dH${gV Ho$boë`m {deof
gm°âQ>doAa Am{U hmS©>doAa `§ÌUo_wio `m à{H«$`og gwñnï>
Am{U AMyH$ ~Zdbo OmVo.

EŠgao Am{U grQ>r ñH°$Z … EŠgao _erZ Am{U H§$ß`wQ>oS>
Q>mo_moJ«m\$s_Ü`o (CT) {dH${gV Ho$boë`m V§ÌkmZmÀ`m _XVrZo
earamÀ`m AMyH$, {Ì{_Vr` à{V_m àmá Ho$ë`m OmVmV.
`m_Ü`o, A{^`m§{ÌH$sVrb B_oO àmogoqgJ Am{U So>Q>m
AZ°{b{Q>ŠgMm _moR>m dmna hmoVmo.

AmYw{ZH$ Båßbm§Q
{hn qH$dm KmoQ>m Båßbm§Q … earamV Båßbm§Q> H$aÊ`mgmR>r

dmnabobo V§ÌkmZ (Ogo H$s _oQ>b qH$dm {gao{_H$ Båßbm§Q)
ho AË`{YH$ gwg§JV (biocompatible) Agmdo bmJVo.
`mgmR>r A{^`m§{ÌH$s VÎdm§Mm dmna Ho$bm OmVmo.

amo~mo{Q>Šg (Robotics)

d¡ÚH$s` amo~mo{Q>Šg ho EH$ AË`mYw{ZH$ joÌ Amho,
Á`mMm dmna g{O©H$b à{H«$`m, CnMma Am{U é½U XoI^mb
`m_Ü`o Ho$bm OmVmo. g{O©H$b amo~moQ … Xm qdMr g{O©H$b
{gpñQ>_gma»`m (Da Vinci Surgical System) AË`mYw{ZH$
g{O©H$b amo~moQ, Oo earamVrb bhmZ Am{U g§doXZerb
Ad`dm§_Ü`o eñÌ{H«$`m H$aVmV, `m_Ü`o A{^`m§{ÌH$sMm
_moR>m dmQ>m Amho. `m_Ü`o {_{Z_b BÝìho{Q>ìh gO©ar
(minimally invasive surgery) hmoÊ`mMo \$m`Xo AmhoV.
amo~mo{Q>H$ gmhmæ`H$ … `m_Ü`o, Z{gªJ amo~moQ²g Am{U
{\${OAmoWoanr amo~moQ²g AmhoV, Oo é½Um§Mr XoI^mb
H$aVmV, Am¡fY {dVaU H$aVmV, Am{U {\${OAmoWoanr gÌo
nyU© H$aVmV.

~m`mo_o{S>H$b B§{OZrA[a¨J (Biomedical Engineering)

~m`mo_o{S>H$b B§{OZrA[a¨J_Ü`o A{^`m§{ÌH$sMo V§ÌkmZ
Am{U Ord{dkmZmMm g_mdoe hmoVmo, Á`m_wio emar[aH$
Amamo½` gwYmaUm Am{U CnMma àUmbr {dH${gV hmoVmV.

öX` ~m`moBåßbm§Q … öX`mÀ`m {d{dY g_ñ`m§da
CnMma H$aÊ`mgmR>r nog_oH$a qH$dm hmQ>© ìhm°ëd Båßbm§Q
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V`ma Ho$bo OmVmV. `m CnH$aUm§Mo {S>PmBZ Am{U
H$m`©àUmbr A{^`m§{ÌH$sÀ`m Ñï>rZo AË`§V _hÎdmMo Amho.
àmoñWo{Q>Šg_Ü`o H¥${Ì_ Ad`d (artificial limbs) Am{U
amo~mo{Q>H$ àmoñWo{Q>Šg dmnaÊ`mV `oVmV. `m Ad`dm§Mo
{S>PmBZ Am{U H$m`©àUmbr ~m`mo_o{S>H$b B§{OZrA[a¨JZo
{dH${gV Ho$br Amho.

So>Q>m Am{U gm°âQ>doAa B§{OZrA[a¨J (Data and Software

Engineering)

AmOH$mb So>Q>m {dûcofU (data analysis) Am{U
gm°âQ>doAa {dH$mg d¡ÚH$s` joÌmVrb H$m_H$mOm_Ü`o
_hÎdnyU© ^y{_H$m {Z^mdV AmhoV. d¡ÚH$s` à{H«$`m§_Ü`o
gwñnï>Vm Am{U H$m`©j_Vm dmT>dÊ`mgmR>r So>Q>m Am{U
gm°âQ>doAa B§{OZrA[a¨JMm dmna Ho$bm OmVmo.

hm°pñnQ>b _°ZoO_|Q> {gñQ>r_ … `m {gñQ>rågÛmao,
é½Um§À`m _m{hVrMo ì`dñWmnZ, Am¡fYm§Mo ñQ>m°H$
ì`dñWmnZ, é½Um§Mr VnmgUr Am{U CnMma `m§Mo {S>{OQ>b
XñVEodOrH$aU Ho$bo OmVo.

Q>o{b_o{S>{gZ … XÿaXe©Z qH$dm B§Q>aZoQ>Mm dmna H$ê$Z
S>m°ŠQ>a é½Um§Mr VnmgUr H$aVmV. `m_Ü`o A{^`m§{ÌH$sMm
dmna pìh{S>Amo H$m°Ý\$apÝg§J, So>Q>m EZ{H«$ßeZ, Am{U g§Mma
V§ÌkmZ_Ü`o Ho$bm OmVmo.

g|ga Am{U _m°{ZQ>a (Sensors and Monitors) …
g|ga Am{U _m°{ZQ>a øm§Mm dmna é½Um§Mr {ZJamUr Am{U
earamÀ`m {d{dY {H«$`m§Mo {ZarjU H$aÊ`mgmR>r Ho$bm OmVmo.

öX`mMm _m°{ZQ>a … öX`mÀ`m YS>H$m§Mo à_mU
_moOÊ`mgmR>r, ECG g|ga dmnabo OmVmV. ho g|ga {dkmZ
Am{U A{^`m§{ÌH$s Ûmao EH${ÌV Ho$bo OmVmV.

ñnm`amo_rQ>a … œmgmoÀN‰>mgmMo narjU H$aUmam
ñnm`amo_rQ>a {S>ìhmBg é½Um§À`m \w$ß\w$gm§À`m H$m`m©Mo
{ZarjU H$aVo.

Z°Zmo V§ÌkmZ (Nanotechnology)

Z°Zmo V§ÌkmZ ho EH$ AmUIr {dH${gV hmoV Agbobo
joÌ Amho, Oo {deofV… Am¡fY {dVaU, {ZXmZ Am{U
CnMmam§gmR>r _hÎdnyU© Amho.

Z°Zmo_o{S>{gZ … Z°Zmo V§ÌkmZmMm dmna H$ê$Z, AË`§V
bhmZ AmH$mamÀ`m CnH$aUm§Ûmao CnMma Ho$bo OmVmV, Ogo
H$s Z°Zmoamo~moQ, Oo H$H©$amoJmÀ`m noetda bj H|${ÐV H$aVmV.

Z°Zmog|ga … é½Um§À`m earamV Z°Zmog|gg© R>odbo OmVmV,
Oo earamV hmoUmè`m O¡{dH$ Am{U amgm`{ZH$ ~Xbm§Mm
Ìmg aoH$m°S©> H$aVmV.

d¡ÚH$s` joÌ Am{U YmVwemñÌ
d¡ÚH$s` joÌ Am{U YmVwemñÌ (Metallurgy) `m_Ü`o

EH$ AË`§V _hÎdnyU© g§~§Y Amho, H$maU YmVwemñÌmÀ`m
VÎdm§Mm dmna d¡ÚH$s` CnH$aUm§À`m {Z{_©VrnmgyZ Vo
eñÌ{H«$`ogmR>r Amdí`H$ Agboë`m YmVy§À`m gm_J«rÀ`m
{S>PmBZ Am{U JwUdÎmm {Z`§ÌUmn`ªV Ho$bm OmVmo.
YmVwemñÌ åhUOo YmVy§Mr g§aMZm, JwUY_©, CËnmXZ, Am{U
Ë`mÀ`m Cn`moJmMm Aä`mg. d¡ÚH$s` joÌmV, YmVwemñÌmMm
dmna {deofV… H¥${Ì_ Ad`d, Båßbm§Q>, g{O©H$b CnH$aUo,
Am{U YmVyAmYm[aV Am¡fYo `m§_Ü`o Ho$bm OmVmo.

H¥${Ì_ Ad`d Am{U Båßbm§Q (Prosthetics and

Implants) … YmVwemñÌmMm _hÎdnyU© dmna H¥${Ì_ Ad`d
Am{U Båßbm§Q V`ma H$aÊ`mV hmoVmo. {d{dY àH$maMo YmVy
dmnê$Z H¥${Ì_ A§J, hÈ>r Båßbm§Q, öX`mÀ`m dm°ëìh, Am{U
earamÀ`m BVa Ad`dm§Mo Båßbm§Q V`ma Ho$bo OmVmV.

Q>m`Q>°{Z`_ Båßbm§Q … Q>m`Q>°{Z`_ hm EH$ Agm YmVy
Amho Omo hbH$m, _O~yV Am{U earamÀ`m BVa
Ad`dm§gmo~V `mo½` àH$mao OwiVmo (biocompatible).
`m_wio hmS>o Am{U BVa Ad`dm§_Ü`o Q>m`Q>°{Z`_ Båßbm§Q
_moR>çm à_mUmV dmnabo OmVmV.

ñQ>oZbog ñQ>rb Båßbm§Q … ñQ>oZbog ñQ>rbMm dmna
hmS>m§Mo Båßbm§Q, pìhQ>°{_Z BÝe°Q BË`mXr_Ü`o Ho$bm OmVmo.
ho YmVy geŠV Am{U J§O à{VH$maH$ AgVmV.

H°$pëe`_ \$m°ñ\o$Q> Båßbm§Q … hmS>m§À`m nwZ{Z©_m©UmgmR>r
H°$pëe`_ \$m°ñ\o$Q> gm_J«rMm dmna Ho$bm OmVmo, Oo
earamÀ`m hmS>m§er g§`moJ gmYVo Am{U OmñV gwg§JV
AgVo.

g{O©H$b CnH$aUo (Surgical Instruments)

YmVwemñÌmMm dmna g{O©H$b CnH$aUm§À`m {S>PmBZ
Am{U {Z_m©UmV _hÎdmMm Amho. g{O©H$b ãboS>, {~ÝO,
eñÌ{H«$`mJ¥hmVrb CnH$aUo, Am{U BVa Am¡fYr` CnH$aUo
gd©gmYmaUnUo Cƒ JwUdÎmm Agboë`m YmVy§Zr ~Zdbr
OmVmV.

ñQ>oZbog ñQ>rb … g{O©H$b CnH$aUo, {nZm, gw`m, BË`mXr
CnH$aUm§gmR>r ñQ>oZbog ñQ>rbMm dmna Ho$bm OmVmo. `mMo
H$maU åhUOo ñQ>oZbog ñQ>rb AË`§V _O~yV, J§O à{VamoYH$,
Am{U eñÌ{H«$`mXaå`mZ dmnaÊ`mgmR>r gwa{jV Amho.

{ZAmo{~`_ Am{U Q>m`Q>°{Z`_ … hmS>m§Mo Båßbm§Q qH$dm
öX`mMo ìhm°ëìh V`ma H$aVmZm {ZAmo{~`_ Am{U
Q>m`Q>°{Z`_gma»`m YmVy§Mm dmna Ho$bm OmVmo, H$maU `m
YmVy§Mr O¡{dH$ gwg§JVVm AË`§V Mm§Jbr AgVo.
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YmVwAmYm[aV Am¡fY§ (Metal based Drugs) … YmVy§Mm
dmna H$mhr Am¡fYm§À`m CËnmXZmVXoIrb Ho$bm OmVmo. ho
YmVy amgm`{ZH$ à{H«$`m§À`m gmhmæ`mZo é½UmÀ`m earamda
{d{eï> n[aUm_ gmYVmV.

JmoëS> gm°ëQ … H$mhr OmoS>H$m§À`m amoJm§À`m CnMmamgmR>r
JmoëS> gm°ëQ dmnaÊ`mV `oVmV, {deofV… é_°Q>m°BS>
AmW©am`{Q>gÀ`m (rheumatoid arthritis) CnMmamV. JmoëS>
Am`Z earamVrb gyO H$_r H$aÊ`mgmR>r H$m`© H$aVmV.

ßb°{Q>Z_AmYm[aV Am¡fYo … H$H©$amoJmÀ`m CnMmamV
ßb°{Q>Z_AmYm[aV Am¡fYm§Mm dmna Ho$bm OmVmo.
Šbmoamoßb°{Q>Z (Cisplatin) Am{U Ë`mMr {d{dY ê$no øm
Am¡fYm§_Ü`o ßb°{Q>Z_Mo Am`Z H$H©$amoJmÀ`m noetÀ`m
S>rEZEda H$m_ H$aVmV.

~m`mo_o{S>H$b B§{OZrA[a¨J (Biomedical

Engineering) … YmVwemñÌmMm dmna ~m`mo_o{S>H$b
B§{OZrA[a¨J_Ü`oXoIrb _hÎdnyU© Amho, {OWo YmVy§Mm dmna
é½UmÀ`m emar[aH$ H$m`mªer OwidyZ H$m_ H$aUmè`m
`§Ìm§_Ü`o Ho$bm OmVmo.

Am°Wm}no{S>H$ Båßbm§Q … hmS>m§À`m Båßbm§Q_Ü`o YmVy
dmnê$Z nwZ{Z©_m©U Ho$bo OmVo. `m_Ü`o Q>m`Q>°{Z`_ Am{U
H$mo~mëQ>, H«$mo{_`_ `m§gma»`m YmVy§Mm dmna Ho$bm OmVmo,
H$maU Ë`m§Mr gwg§JVVm Am{U _O~wVr CÎm_ AgVo.

ñZm`yàUmbr Am{U hmQ>© Båßbm§Q … `m_Ü`o V§ÌkmZ
dmnê$Z YmVy§À`m gm_J«rMm dmna öX` ìhm°ëìh, ñQ>|Q,
~m`nmg doëg, BË`mXrÀ`m CËnmXZmV Ho$bm OmVmo. YmVy
eñÌ{H«$`m Am{U Q>çw~ qH$dm àmoñWo{Q>H$ `§ÌUoMo `mo½` H$m`©
H$aÊ`mgmR>r YmVyMo `mo½` ê$n, AmH$ma, Am{U amgm`{ZH$
JwUY_© _hÎdmMo AgVmV.

gmd©O{ZH$ hm°pñnQ>b Am{U ~m`mo_o{S>H$b b°~_Ü`o
YmVwAmYm[aV `§Ìm§Mm dmna … hmS>m§Mr nwZ{Z©{_©Vr Am{U
g{O©H$b à{H«$`m§gmR>r `mo½` YmVy§Mm dmna Ho$bm OmVmo. `m
`§Ìm§_Ü`o CƒJwUdÎmoÀ`m YmVy§Mm dmna earamÀ`m {d{dY
^mJm§_Ü`o ghOnUo g_mdoe hmoD$ eH$Vmo.

CËnmXZV§ÌkmZ (Manufacturing Technology)

d¡ÚH$s` CnH$aUo Am{U Båßbm§Q V`ma H$aÊ`mgmR>r
YmVy§À`m Cƒ JwUdÎmm Am{U {d{eï> JwUY_© Agbobr
gm_J«r dmnabr OmVo. `m_Ü`o YmVyemñÌ Am{U
A{^`m§{ÌH$s VÎdm§Mm dmna Ho$bm OmVmo.

_mopëS§>J Am{U H$mpñQ>§J … Båßbm§Q Am{U g{O©H$b
CnH$aUm§À`m {Z{_©VrgmR>r H$mpñQ>§J V§ÌkmZ dmnabo OmVo.
`m_Ü`o YmVy§À`m AmH$mamMr `mo½` {Z{_©Vr Ho$br OmVo.

YmVwAmYm[aV gm°g{\$Ho$eZ
(Metallurgical Engineering in Biomaterials)

YmVy§À`m n¥ð>^mJmda O§Vy§Mo g§H«$_U Am{U {dfmUy§Mm
àgma H$_r H$aÊ`mgmR>r {d{eï> YmVy§À`m n¥ð>^mJmMo
gm°g{\$Ho$eZ (Surface Coating) Am{U H$moqQ>J Ho$bo
OmVo.

hm`S´>moŠñ`mn°Q>mBQ> H$moqQ>J … hmS>m§À`m Båßbm§QÀ`m
n¥ð>^mJmda hm`S´>moŠñ`mn°Q>mBQ> H$moqQ>J Ho$ë`mZo Båßbm§Q
Am{U hmSo `m§À`mV A{YH$ Mm§Jbo OwiUmao g§~§Y V`ma
hmoVmV.

YmVwemñÌ Am{U d¡ÚH$s` joÌ `m§Mm g§~§Y AË`§V
_hÎdnyU© Amho. YmVwemñÌmÀ`m {gÕm§Vm§Mm Cn`moJ H¥${Ì_
Ad`d, g{O©H$b CnH$aUo, YmVwAmYm[aV Am¡fYo, Am{U
~m`mo_o{S>H$b B§{OZrA[a¨J `m_Ü`o Ho$bm OmVmo. øm_wio
d¡ÚH$s` CnH$aUm§Mr JwUdÎmm, à^md, Am{U H$m`©j_Vm
gwYmaVo. YmVwemñÌmÀ`m `wŠË`m Am{U V§ÌkmZmZo amoJm§À`m
CnMmam_Ü`o _moR>o n[adV©Z KS>dyZ AmUbo Amho.

(N>m`m{MÌ _m{hVrOmbmdarb òmoVm§VyZ gm^ma.)
- S>m°. O`§V dg§V Omoer

jvjoshi2002@yahoo.com

`wdH$ {~amXarÀ`m _mÜ`_mVyZ Ho$coco
g_mOH$m`©... EH$m AWH$ àdmgmMo

àoaUmXm`r AZw^d-qMVZ...

_mPr {~amXar

H«$m§Vr emh
_yi qH$_V … 400 én`o
gdcVrV … 240 én`o
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J«§WmbrMr _hÎdnyU© nwñVHo$J«§WmbrMr _hÎdnyU© nwñVHo$



nmUr dmMdm

dmVmZwHy$b `§ÌmVyZ ~mhoa JiUmao nmUr dmnam
Vo A{Ve` ewÕ AgVo. \$ŠV Á`m ZirVyZ Vo JiVo, Vr ñdÀN> R>odm.


