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IØp-Iƒ

Pm-Xyp-∑q-e-\w

HIvtSm-_¿ e°-Ønse ""PmXn D∑q-e\w'' F∂ j_v\w Sn.-]n.-bpsS ]pkvXI ]cnN-

b-°p-dn∏v hmbn-®p. Pm-Xyp-∑q-e-\w km[y-am-Im-Ø-Xns‚ ASn-ÿm\ ImcWw PmXn-hy-h-

ÿbv°v A\p-Iq-e-amb Hcp kma-q-lnI A¥-co£w am‰-an√msX \ne-\n¬°p∂p F∂-

XmWv'' F∂v j_v\w Fgp-Xp-∂p. CXmWv teJ-\-Ønse G‰hpw I\-s∏´ hmN-Iw. B

kmaq-ln-Im-¥-cn£w GXv F∂v Zu¿`m-Ky-h-im¬ N¿® sNø-s∏-SmsX t]mbn. Fs‚

A`n-{]m-b-Øn¬ AXv ChnsS \ne-\n¬°p∂ hnhml k{º-Zm-b-am-Wv. amXm-]n-Xm-°ƒ

a°ƒ°p-th≠n h[q-h-c-∑msc Xnc-s™-Sp-°p∂ k{º-Zm-bw. amXm-]n-Xm-°ƒ kz¥w

PmXn-bn¬ \n∂t√ a°ƒ°p-th≠n h[q-h-c-∑msc Is≠-Øp-I-bp-≈q? CjvS-s∏´ CW-

Isf kzoI-cn-°m-\p≈ kzmX{¥yw C∂v C¥y-bnse bph-P-\-ßƒ°v C√. B¨Ip-´n-

Iƒ°pw s]¨Ip-´n-Iƒ°pw ]c-kv]cw CS-]-gp-Im-\p≈ kzmX-¥y-hp-an-√. CXv c≠pw

D≠m-bmte ChnsS PmXn C√m-Xm-hq. At∏mƒ, PmXyp-∑q-e-\-Øn-\p-th≠n {ian-°p-∂-

h¿ Cu kaq-ly-am-‰-Øn-\mWv {ian-t°-≠-Xv. Cu am‰w C∂sØ kml-N-cy-Øn¬ hfsc

hfsc {]bm-k-ap-≈-Xp-am-Wv. ]s£ A∂v PmXn-Ifpw kzbw C√m-Xm-hpw. \ap°v Cu

am‰sØ Xzcn-X-s∏-Sp-Øm≥ Ign-bpw. e£y-t_m-[-tØm-sS-bp≈ \nXm¥ {iaw sIm≠v.

AXv hnP-bn-°m-\p≈ km[yX tIc-f-Øn-se-¶n-ep-ap-≠v.

-˛tUm. kn.F≥.- ]-c-ta-iz-c≥, Xriq¿

ssPh km£cXmb⁄w

2017 HtŒm_¿ amkØnse imkv{XKXnbn¬ Fw. Pn. k¿hIemimebpsS

ssPhb⁄sØ Ipdn®v tUm. sI.-Fw.{ioIpam¿ FgpXnb teJ\w ImenIhpw

Kuchap≈Xpw BWv. ssPh Irjn°pth≠n C∂v \S∂phcp∂ tImemleßƒ

an°hbpw tI´ptIƒhnbpsSbpw am[ya hm¿ØIfpsSbpw ASnÿm\Øn¬ cq]w

sIm≈p-∂XmWv. Irjnimkv{XØn¬ D≠mbns°m≠ncn°p∂ ]ptcmKXnsb CØcw

{]NmcWßfpsS ASnÿm\Øn¬ ]mtS AhKWn°p∂Xv icnb√.

Imk¿tIms´ F≥tUmkƒ^m≥ hnhmZØn¬ {]kvXpX IoS\min\nsb am{Xw

{]Xn°q´n¬ \n¿ØnbXpw CØcØnep≈ {]NmcWßfneqsS A{]XnlXamb

s]mXpt_m[w kr„ns®SpØXn\memWv. F≥tUmkƒ^m≥ AXnamcIamb Hcp

IoS\min\nbmWv- F∂Xn¬ X¿°an√. AXv D]tbmKn°ptºmƒ ]ment°≠ t{]mt´m

tImƒ ]men°mXncp∂Xn\memWv {]iv\w hfsc KpcpXcambXv. CXn\v ImcW°m¿

πmt‚j≥ tIm¿t]mtdj≥ BWv. N¿®Ifn¬ Cu hiw AhKWn°s∏´pt]mbn.

CXv ImWn°p∂Xv tI´ptIƒhnIfp≠m°p∂ s]mXpt_m[w ]et∏mgpw {]iv\ßsf

efnXh¬Icn°p∂p F∂t{X. CØcw hnjbßsf ASnÿm\am°n Hcp Xpd∂ N¿®

kwLSn∏n°m≥  imkv{XkmlnXy ]cnjØv k∂≤amIWw.

˛tUm. F. ANypX≥(tIcf imkv{XkmlnXy ]cnjØv), tImgnt°mSv

A\p-`hw thtWm,

Dulm-t]mlßƒ thtWm?

Fs‚ teJ-\-tØm-Sp≈ {]Xn-I-c-W-ambn {io. sk_m-Ãy≥ IqtØm-́ n-¬ HIvtSm_¿

e°Øn¬ Fgp-Xnb IØnse JfinI(1)¬ ]d-bp∂ {]]-©- ]-›m-Øe hnIn-c-W-ß-

fpsS sFI-cq]yw(isotropy) {Zhy- hn-X-c-W-Øns‚ sFI-cq-]y-an-√m-bvabv°v ]I-c-am-Ip-∂n-√.

GsX-¶nepw Hcp-hn-[-Øn¬ sFI-cq-]y-an-s√-¶n¬ samØw -{]-]-©-Øn\pw AXn-√.

{Zhy {]Xn-{Z-hy -k-a-anXn {]]-©-Øn¬ C√ F∂Xv Hcp ]co-£-Wm-\p-`-h-am-Wv. ka-

tijw t]Pv 46˛¬
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apJ-°p-dn∏v

AWn \nc-°p-I, imkv{X-tØm-sSm∏w
imkv{XsØ kw_-‘n-®n-S-tØmfw kp{]-[m-\-amb Hcp Zn\-amWv \hw-_¿ 7. AXv

tacn Iyqdn, kn.-hn.-cm-a≥ F∂o A\\y imkv{X-{]-Xn-`-I-fpsS P∑-Zn-\-am-Wv. 2017 \hw-_-¿

7 B-I-s´, tacn Iyq-dn-bpsS \q‰-ºXmw P∑--hm¿jnIZn-\-hpw. Ahn-iz-k-\o-b-X-tbmsS am{Xw

a\- n-em-°n-t∏m-Im\mhp∂ H∂mWv Ah¿ \bn® Pohn-Xhpw Ah¿ imkv{X-Øn¬ \S-

Ønb {]h¿Ø-\-ß-fpw. temIw apgp-h-\pw B alm imkv{X-⁄-bpsS imkv{X-Po-hn-XsØ

BZ-c-]q¿hw A\p-kva-cn-°p-∂, kap-Nn-X-amb hnhn[ ]cn-]m-Sn-I-tfmsS sIm≠m-Sp-∂ kμ¿

`amWv CXv.  imkv{X-K-Xn-bpsS Cu e°hpw hcpw e°hpw B A\p-kva-c-W-bn¬ ]¶p-tN-

cp-I-bm-Wv. `mh-\m-imen-Ifmb Imhy-tem-I-]q¿hnI¿ Ime-L´ßƒ°v ap≥]v sI´n-®-a®p-

h® ]pcm-tWXn-lmk-ImhymZnIfnepw I-Y-I-fnepw hc-™n´ ]S-∏p-Iƒ°pw km¶-ev]n-I-

km-t¶Xn-I-hn-Zy-Iƒ°pw -\n¿an-Xn-Iƒ°pa-∏pdw Hcp imkv{X-hn-⁄m\hpw {]]-©-Øn-en-s√∂v

Du‰wsIm≈p-Ibpw, AXnepa]-I-S-I-c-amw-hn[w AXv {]N-cn-∏n-°p-Ibpw ]Tn-∏n°m≥ Cd-

ßn∏p-d-s∏-Sp-Ibpw sNøp-∂-h¿ cmPy-`mcw hln-°p∂ Hcp ÿe-˛-Ime kml-N-cy-Øn¬

Pohn-°p∂ \Ωƒ°v, bYm¿∞ imkv{X-Øns‚ GsXmcp IpXn∏pw, imkv{X-N-cn-{X-Ønse

GsXmcpPze {]Xn-`-bp-sSbpw GsXmcpPzemhn-jvIm-c-Øn-s‚bpw Hm¿a-Zn-\-ßfpw BtLm-

jn-°-m\p≈XmWv; {]tLm-jn-°-m\p≈-Xm-Wv. ImcWw B[p-\n-I-im-kv{X-amWv \Ωp-sS-sb

√mw Pohn-XsØ apt∂m´v \bn-°p-∂-Xv. imkv{X-t_m-[-amWv \ΩpsS temI-ho-£-WsØ

apt∂m´v \bn-t°-≠-Xv.

imkv{Xhpw imkv{X-t_m-[Øns‚ {]k-‡nbpw tNmZyw sNø-s∏-Sp∂ h¿Ø-am\ kμ¿ -̀

Øn¬ tacn Iyqdn-sb-t∏m-semcp A\ymZriimkv{X-{]-Xn-`-bp-sS A\pkvac-W-Øn\v khn-

ti j {]k‡nbp≠-t√m. imkv{X-{]-h¿Ø-\-Øn-\mbn PohnXw Dgn-™p-h-bv°m≥ Iuam-

c-{]m-b-Øn¬Øs∂ ZrV-\n-›bw ssIs°m-≠-bm-fmWv tacn. imkv{XsØ kz]v\w I≠v

hf¿∂p. imkv{Xw ]Tn-°m≥ kml-kn-I-amb GIm-¥-{i-a-ßƒ \S-Øn. kmº-Øn-I-ambpw

kv{Xosb∂ \ne-bnepw t\cn-tS-≠n-h∂ {]Xn-Iq-e-km-l-N-cy-ßƒ adn-I-S∂v imkv{X-]-T-\hpw

imkv{X-K-th-j-Whpw D∂-X-\n-e-bn¬ ]q¿Øn-bm-°n. imkv{X-Øm¬ ]c-kv]-c-_‘n-Xamb

hnhm-l-Po-hnXw \bn-®p. imkv{X{]h¿Ø\-Øn-eqsS Xs∂ PohnXbm{X km¿∞-I-am-°n.

imkv{XsØ kzIm-cy-em-̀ -Øn\v th≠n  hn¬]-\-®-c-°m-°n-s√∂ \ne-]m-Sn¬ GXv sImSnb

kmº-ØnI IjvS-Xbnepw  A]-cym-]vX-XI-fnepw Dd-®p-\n∂p. {]Xn-̀ m-[-\-cmb bp-h- imkv{X-

⁄-cpsS X-e-ap-dsb hf¿Øn-sb-Sp-Øp. c≠v hyXykvX imkv{X-hn-j-b-ß-fn¬ s\mt_¬

kΩm\w t\Snb GI-hy-‡n-sb∂ \ne-bn¬ am{X-a√ tacn Iyqcn k¿hm-Z-cWo-b-bm-bn-cn-

°p-∂Xpw Ah-cpsS \q‰-ºXmw P∑-hm¿jnIw BtLm-jn-°-s∏-Sp-∂Xpw F∂v Npcp-°w.

tacn Iyqcn-bp-sS-bpw, "C-¥y-bp-sS km-º-Øn-I {]-iv-\-ßƒ-°v H-tc-sbm-cp ]-cn-lm-cw im-

kv-{Xw am-{X-am-Wv, IqSp-X¬ im-kv-{Xw, Iq-Sp-X¬ im-kv-{Xw am-{Xw' F∂v Hm¿a-s∏-Sp-Ønb

kn.hn.cm-as‚bpw P∑-Zn-\-amb \hw-_¿ 7\v Bcw-`n-®v, imkv{X-t_m-[-Ønepw atX-X-c-Xz-

Ønepw P\m-[n-]-Xy-Ønepw thcp-d® Hcn¥ysb cq]-s∏-Sp-Øm≥ {ian-°p-Ibpw kzbw amXr-

I-bmbn h¿Øn-°p-Ibpw sNbvX cmPy-Øns‚ BZy {][m-\-a{¥n Ph-l¿em¬ s\lvdp-

hns‚ P∑-Zn-\amb \hw-_¿ 14\v apgp-an-°p-∂ Hcp- im-kv{Xm-h-t_m-[-hm-cm-N-c-W-Øn\v imkv{X-

K-Xnbpw tIcf imkv{X-km-lnXy ]cn-jØpw kwÿm\ imkv{X-km-t¶-XnI ]cn-ÿnXn

kan-Xnbpw kwÿm-\-hn-Zym-̀ ymk hIp-∏psa√mw tN¿∂ Hcp Iq´mbva Hcp-ßp-I-bm-Wv.  \hw-

_¿ 14\v F√m Pn√-Ifnepw \S-°p∂ imkv{X dmen-I-tfm-Sp-Iq-Sn-bmWv hmcm-N-cWw sImSn-bn-

d-ßp-I.

t\csØ Nq≠n-°m-´n-b-t]mse bYm¿∞ imkv{Xw A]-l-kn-°-s∏-Sp-Ibpw I]-S-im-

kv{X-ßƒ°pw imkv{X-\m-Sy-ßƒ°pw ÿm\-°-b‰w e`n-°p-Ibpw, imkv{X-t_m[w Hcp

Bfl-l-Xym-ap-\-ºm-hp-Ibpw sNøp∂ Cu Ccp-≠ -Im-e-Øn¬ imkv{X-Øn-t\m-sSm∏w AWn-

\n-c-°m≥, Cu {]ÿm\w hnP-bn-∏n-°m≥ am\y hmb-\-°m-tcmSv Rßƒ A`y¿∞n-°p-I-

bm-Wv. tacn Iyqdn-tbmSpw kn.-hn.cm-a-t\m-Sp-ap≈ \ΩpsS BZ-cm¿∏Ww CØ-hW Cß-s\-

bm-I-s´.
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Hmtkm¨ ]mfn°v ]pXnb `ojWn
1987˛se tam¨{Sn-b¬ t{]m´-t°mƒ \S∏m°s∏´- -tijw Hmtkm¨ ]mfn-bpsS timjWw Ign™

h¿j-ß-fn¬ Ipd™phcn-I-bm-bn-cp-∂p. Hmtkm¨ ]mfnsb \in-∏n-°p∂

t¢mtdm-^vfqtdmIm¿_¨ kwbp-‡-ßƒ t]mep≈ cmk-h-kvXp-°-fpsS

D]-tbmKw L´w L´-ambn Hgn-hm-°n-bmWv CXv km[n-®-Xv. ̀ qan-bpsS D]-

cn-X-e-Øn¬ \n∂pw Ccp-]-Xv˛ap∏Xv Intem -ao-‰-dn\v apI-fn¬ kvt{Smt‰m-

kv^n-b-dn-emWv Hmtkm¨ ]mfn ÿnXn sNøp-∂-Xv.

F∂m¬ Cu A-Sp-Ø-Im-eØv \S∂ Hcp ]T-\w Hmtkm¨ ]mfn°v

`oj-Wn-bmb ]pXnb cmk-h-kvXp-°sf Is≠-Øn. tIhew Bdv amkw

am{Xw Bbp- p≈ cmk-]Zm¿∞-ß-fm-Wv Ah. hymh-km-bnI emb-I-ambn D]-tbm-Kn-°p∂ ssUt¢mtdm

aotY≥ kwbp-‡w -CXn-s\m-cp- DZm-l-c-Wam-Wv. Ign™ Zim-–-Øn¬ Cu kwbp‡w aqe-ap≈ aen-\o-I-

cWw temI-Øm-I-am\w 60% h¿≤n-°pI-bp-≠mbn. ssUt¢mtdm CutY\pw CXp-t]mse Db¿∂ tXmXn¬

Hmtkm¨ ]mfn-bn¬ ImW-s∏-´p. ]nhn-kn-bpsS D¬]m-Z-\-Øn-\mWv Cu kwbp‡w D]-tbm-Kn-°p-∂X.v

Hmtkm¨ ]mfn-bn¬ Cu kwbp-‡-ß-fpsS Afhv hcpw h¿j-ß-fnepw h¿≤n-°p-sa∂v ]T\w ap∂-dn-bn∏v

\¬Ip-∂p. ]T-\-hn-h-c-ßƒ ]¶n´v, ]T\w \S-Ønb A¥m-cm{„ Kth-jIkwL-Øn\v t\XrXzw \¬Inb

CuÃv Bw•nb k¿h-I-em-im-e-bnse tUhnUv Hmdw {]Ya teJ-I-\mbn Fgp-Xnb {]_‘w ˛A growing

threat to the ozone layer from short-lived anthropogenic chlorocarbons˛{]kn-≤o-I-cn-®n-cn-°p-∂Xv Atmospheric Chem-

istry and Physics(hmeyw 17, e°w 19) BWv. (hm¿Ø Ah-ew_w:wwww.insidescience.org/news/brief-ozone-

layer-may-face-new-threat)

s\]v‰yq-Wn-\-∏pdw hf-b-ap≈ £p{Z-{Klw Is≠Øn
s\]v‰yq-¨ {Kl-Øn\pw A-∏p-d-ap≈ £p{Z-{K-l-amWv Haumea. 39 aWn-°q¿ sIm≠v Haumea Hcp {`aWw

]q¿Øn-bm-°pw. Afim-Ir-Xn-bp≈ Cu Ip≈-{Kl-Øn\v hf-b-ap-≠v. hymgw,

i\n, bpdm-\-kv, s\]v‰yq¨ F∂nhbmWv hf-b-ap-≈ {Kl-ßƒ. hf-b-ap≈

Hcp hkvXp-hns\ BZy-am-bmWv s\]v‰yq-Wn\pa∏pdw Is≠-Øp∂Xv. 70

In.ao \of-ap≈ Hcp hfbw Ip≈ {Kl-Øns‚ D]-cn-X-e-Øn¬ \n∂pw 1000

In.-ao. Db-c-Øn-ep-s≠∂v I≠-Xn\v ]pdta HaumeabpsS G‰hpw IqSnb

\ofw 2322 In.ao BsW∂pw Kth-jIkwLw Is≠-Ønbn´p≠v. kvs]bn-

\nse B≥U-eqjy Akvt{Sm-^n-knIvkv C≥Ãn-‰yq-´nse(Institute of Astrophysics of  Andalusia in Granada, Spain)

Hcp kwLw Kth-j-IcptSXmWv Is≠-Ø¬. _mly-ku-c-bq-Y-Ønepw hfbap≈ hkvXp-°ƒ km[m-c-W-

am-Im-sa∂v Kth-jI-kw-L-Øn\v t\XrXzw \¬Inb Jose-Luis Ortiz  A`n-{]m-b-s∏-´p. P\p-hcn 21\mWv

kwLw 12 sSe-kvtIm-∏p-Ifpw 10 H_vk¿th-‰-dn-Ifpw D]-tbm-Kn®v kuiper belt \nco-£n-®-Xv. At\zj-W-

sØbpw Is≠-Ø-en-s\bpw ]‰n Ah¿ Xøm-dm-°nb {]_‘w HtŒm-_¿ 11se Nature BWv {]kn-≤o-I-cn-

®ncn-°p∂-Xv. (hm¿Ø Ah-ew_w:www.sciencenews.org/article/oddball-dwarf-planet-haumea-has-ring?tgt=nr)

]cn-ÿnXn kulrZ Ce-t{ŒmWnIv D]-I-cWw
hen®p\o´m-hp-∂- Hcp Ce-t{Œm-WnIv D]-I-cWw; I\w Ipd™Xpw, Xe-

apSn sIm≠p-t]mepw s]m°m≥ Ign-bp-∂{X `mcw Ipd-™Xpw. ]cn-ÿnXn

kulrZ cmk-]-Zm¿∞-ßƒsIm-≠mWv \n¿amWw. D]-tbm-K-tijw hn\m-Kncn

t]mep≈ Aæ-Øn¬ t]mepw Hcp amkw sIm≠v ebn-®n-√m-Xm-Ipw. h\m-¥-c-

Ønse sk≥k-dp-I-fmbn Cu D]-I-cWw D]-tbm-Kn-°mw. D]-tbm-K-tijw

CXv aÆn¬ kzbw Aen™ptNcpw! tcmKn-bpsS ico-c-Øn¬ \nt£-]n-®m¬

ikv{X-{In-b-bn-eqsS ]pd-sØ-Sp-t°≠ Imcy-an-√. ico-cw AXns\ BKn-cWw sNø-w! ]pXnb ]cn-ÿnXn

kulrZ Ce-t{Œm-WnIv D]-I-c-W-ßfpsS Is≠-Ø-en\v CXv hgn sXfn-°p-sa∂ Kth-j-I-kw-L-Øns‚

{]Xymi \ap°pw ]¶n-Smw.- Kth-j-I-kw-L-Ønse {]ap-J-\mb Ting LeiDw Iq´cpw CXn-s\-∏‰n Fgp-Xnb

{]_‘w Proceedings of the National Academy of Sciences BWv {]kn-≤-s∏-Sp-Øn-bn-cn-°p-∂-Xv(hmeyw114, sabv

16,2017). (hm¿Ø Ah-ew_w:www.sciencenewsforstudents.org/article/vinegar-dissolves-new-electronics-when-theyre-

no-longer-needed)
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P \-ßƒ hkn-°p-∂n-S-Øp-\n∂v 50 ao‰¿ hn´v ]m

d -J-\-\-amhmw F∂ k¿°m-cns‚ Xocp-am\w

{Iqchpw a\p-jy-Xz-c-ln-X-hp-am-Wv. Hcp \nanjw Btem-

Nn®pt\m°q. CXv -hm-bn-°p∂ \nßfpw IpSpw-_hpw

Xma-kn-°p-∂-Xn\v Hcp A-º-Xv ao-‰¿ AIse ]md

s]m-́ n-°epw ASn-®p-X-I¿°epw N√n-bm-°epw s]mSn-

°epw temdn-I-fn¬ Ib-‰n-s°m-≠p-t]m-I-ep-sams°

Bcw-`n-®m¬ F¥m-bn-cn°pw Ahÿ? Hcp IpSpw-

_-sa-∂m¬ an°-hmdpw Ip™p-ßfpw D≠m-Ip-a-t√m.

tcmKn-Iƒ ImWpw, hr≤-P-\-ß-fp-≠m-bn-cn-°pw. Cu

_l-f-sams° Ahsc GXv -hn-[-Øn¬ _m[n°pw?

]md-s∏mSn \nd™ hmbp-a-fiew izmk-tIm-i-ß-

sf, {]tXy-In®v inip-°-fp-sS, tcmKm-Xp-c-am-°p-sa∂pw

ITn-\-i-–-ßƒ Ah-cpsS I¿Æ-]-S-e-ßƒ°v tISp-

≠m-°p-sa∂pw \nc-¥-c-amb temdn hc-hp-t]m-°p-Iƒ

sskzc-Po-hnX-Øn-\v -Xs∂ lm\n-I-c-am-Ip-sa∂pw

sXdn-®p-ho-gp∂ ]md-°-j-W-ßƒ Poh-\v -Xs∂ A]-

I-Sap-≠m-°m-sa∂p-sam∂pw ̀ c-Wm-[n-Im-cn-Iƒ°v Adn-

bm-Ø-X-√-t√m. \K-c-sØ-°mƒ {Kma-hm-kn-Iƒ,

{]tXy-In®v ]mh-s∏-´-hcpw km[m-c-W-°mcpw, Xma-

kn-°p-∂-bn-S-ß-fn-emhpw Cu ]cn-]m-Sn-I-sf-√mw. Hcp

Fw.-F¬.Ftbm {]am-Wntbm [\n-It\m Xma-kn-°p-

∂-Xn\v Aº-Xv -ao-‰¿ A-I-eØv Hcp ]mdbpw s]m´n-

°p-I-bn-√-X-s∂. Hcp kº∂ Itºm-f-Øn-\-Sp-

sØßpw Hcp ]md-a-Sbpw Db-cp-I-bn-√-X-s∂.

Aº-Xv ao-‰-sd-∂ Zqc-]-cn[n AhnsS \n¬°-s´,

]md-I-fp-sSbpw ae-I-fp-sSbpw Ip∂p-I-fp-sSbpw

\navt\m-∂-X-amb {]IrXn kz`m-h-Øn-s‚-bp-sam∂pw

{]m[m\yw Xosc {i≤n-°-s∏-Sp-∂n-√. F¶nepw Hm¿an-

°p-I. aq°p-∂n-a-e-bpsS t{]Xw ChnsS Xe-ÿm-\-

Øp-≠v. ]Ø-\w-Xn-́ -bnse XI¿∂-Sn™ hnim-e-amb

Nmhp-`q-an-Iƒ \ΩpsS ap∂n-ep-≠v.

]md-Iƒ A\m-h-iy-amb {]IrXn {]Xn-`m-k-ß-f-

√. Imem-h-ÿ-bp-ambn Ah-bv°p≈ _‘-sØ-∏‰n

]T-\-ßƒ Ct∏mgpw \S-°p∂p. Ah ta¬a-Æns\

Dd-∏n-®p-\n¿Øp-∂p. ]md-°q-́ -ßƒ°n-S-bn-ep≈ {]tXy-

I-Xcw kky-˛P-¥p- hn-`m-K-ß-sf-∏‰n imkv{X-Im-c-

∑m¿ [mcmfw Fgp-Xn-bn-´p-≠v. IqSmsX Aaq-ey-amb

Pe-kw-̀ -c-Wn-I-fpamWv ]md-°q-́ -ßƒ. Ah-bn¬ \n∂v

Dd-h-Iƒ ]pd-s∏-Sp-∂p. ]e henb ]md-I-fpsS D]-cn-

kpK-X-Ip-amcn
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temI _lncmImi hmcw- 2017:

Nne khntijXIƒ
X-e-Ønepw A¤p-Xw-t]m-se, Hcn-°epw h‰mØ

sNdp-Ip-f-ßƒ ImWmw. sN¶¬°p-∂p-I-sf√mw

Xs∂ \o¿°p-∂p-I-fm-Wv. Ah tiJ-cn-°p-∂Xpw

\q‰m-≠p-I-fmbn tiJ-cn-®ph-®-Xp-amb ag-sh≈w

"kpcwK'ßfn-eqsS Xmtgbv°v Hen-®p-h∂v B {]tZ-

i-ßsf B¿{Zhpw iymam-̀ -hp-am-°p-∂p. Ah-bp-ambn

_‘-s∏´ Xe-°p-f-ßfpw tXmSp-Ifpw hb-te-e-I-

fp-sa√mw kar-≤-ambn D≠m-bn-cp∂p, Cu \m´n-¬.

F√mw \in-∏n-°p-I-bmWv \Ωsf∂pw, \in-∏n-°p-∂-

sXm-∂n-s\bpw Xncn®p]nSn-°m-\m-hn-s√∂pw Adn-bp-

I.

]›n-a-L -́Øntem? \nbam\pkr-Xhpw A√m-Ø-

h-bp-amb Bbn-c-°-W-°n\v ]md-a-S-Iƒ! Ah-bv°v

th≠n \qdp-I-W-°n\v tdmUp-Iƒ \n¿an-°-s∏´p Ign-

™p. ac-ßƒ sh´n-Øp-e-bv°p-∂p. shSn-a-cp-∂n´v

s]m´n-°p∂ almin-J-c-ßƒ XI¿∂p-ho-gp-∂p. h\y-

Po-hn-Iƒ {]mW-`-b-tØmsS HmSn-b-I-ep-∂p. kly-

]¿ΔXw XI¿°-s∏-Sp-I-bm-Wv. \njv°-cp-Ww.

F¥n-\v -th≠n? Cu tNmZy-Øn\v Rßƒ°v

DØcw thWw. "hnI-k\w' F∂m-Wt√m DØ-cw.

F¥v hn-I-k\amWv ]md-s]m-́ n-°-en-eqsS {][m-\-ambn

ChnsS \S-°p-∂Xv? ]mh-ßƒ°v hoSv, tdmUv,

kvIqƒ, Bip-]{Xn Fs∂ms° ]d-bmw. F∂m¬

AXn¬ \qdn-c´n D]-tbm-Kn-°-s∏-Sp-∂Xv ̂ vfm‰v kap-

®-b-ßƒ, dntkm-´p-Iƒ, tjm∏nwKv amfp-Iƒ, aWn-a-

μn-c-ßƒ apX-em-b-h-bv°mWv F∂v \ap-°-dn-bmw. c≠v

ag s]bvXm-ep-S≥ Ip≠pw Ipgn-bp-am-Ip∂ \ΩpsS

tdmUp-I-sf-°p-dn®pw \ap-°-dn-bmw. Ab¬ kwÿm-

\-ß-fn-tebv°v temdn-°-W-°n\v IS-Øp∂ N√n, ]md-

s∏m-Sn, aÆv F∂n-hsb \mw ImWm-dv t]m-ep-an-√.

imkv{X-km-lnXy ]cn-jØv Nne h¿j-ßƒ°v -

ap-≥]v \S-Ønb Hcp ]T-\-Øn¬ tIc-f-Øn¬ 13 e£-

Øn-e-[nIw hk-Xn-Iƒ Hgn-™p-In-S-°p-∂-Xmbn

Is≠-Øn-bn-cp-∂p. C∂v Ah AXnepw F{Xtbm

A[n-I-cn-®n-cn-°pw. {]hm-kn-Ifpw kztZ-in-I-fp-amb

kº-∂¿°v [\-\nt£]-Øn-\p≈ Hcp ]Xnhv kpc-

£nX ]≤-Xn-bm-Wn-Xv. ho≠pw ho≠pw ^vfm‰p-Iƒ,

alm-a-μn-c-ßƒ, \n¿an®v ]q´n-bn-´n´v t]mhp-I. AtX-

k-abw Xe-bv°v -ta¬ Hcp Iqc-bn-√mØ P\-e-£-ß-

fp--≠n-hnsS Ft∂m¿°p-I. F¥p-sIm≠v  CXn-s\√mw

Hcp \nb-{¥Ww sIm≠p-h-cm≥ `c-W-Iq-S-ßƒ°v,

πm\nwKv hnZ-Kv[-∑m¿°v km[n-°p-∂n√!

CS-Xv -k¿°m-cn-t\mSv Rßƒ i‡-ambn Bh-

iy-s∏-Sp-∂p. ]mdaS-Isf kw_-‘n-® Cu Xocp-am-\-

ßƒ XnI®pw `bm-\-Ihpw {]Ir-Xn-hn-cp-≤hpw P\-

t{Zm-l-]-c-hp-am-Wv. Ah ]p\x-]-cn-tim-[n-°-Ww, Xncp-

Ø-Ww. Ah-bn¬ BZyw Xncp-tØ-≠Xv 50 ao‰¿

F∂ Zqc-]-cn-[n-bm-Wv. ]md-I-sfbpw ae-I-sfbpw

kºq¿Æ-ambn kwc-£n-®p-sIm-≠p-≈Xpw, AXym-h-

iy-ßƒ°v am{Xw Izmdn-Iƒ A\p-h-Zn-®p-sIm-≠p-

ap≈Xpamb Hcp \ne-]m-SmWv ssIs°m-t≈-≠-Xv.

Ch s]mXp kzØmWv, k¿°m-cmWv ]md DS-a-Iƒ.

]Whpw kzm[o-\hpw t]io_e-hp-ap≈ apX-em-fn-

am¿°pw Ah-cpsS Z√m-f-∑m¿°pw sh´n- ap-Sn-°m-\p-

≈-h-b√ \Ωp-sS Cu A\¿L-amb kzØv.

Htcm ]md-s°´pw k¿°m-cns‚ hne-s∏´ \nt£-

]-am-Wv, ̀ mhn-X-e-ap-d-Iƒ°p≈ Icp-X¬ [\-am-W-h.

A√msX B¿°pw tXm∂pw-]Sn hn‰v Imim-°m-\p-

≈-h-b√ Ft∂m¿Ωn-°p-∂Xv \mSn\v \∂v.

 �
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A Xncmhnse I¨t]mfIƒ XncpΩnØpd∂v-

DW¿∂t∏mƒ H´ptam¿Øn√, BZnXyIncW

ßfmWv- DW¿ØnbXv-, F∂v-. DWctWm th≠tbm

F∂Xns\-s®m√n Xet®mdn¬ Hcp temebp≤w X

s∂ F∂pw cmhnse \S°mdp≠v-. ]pX∏ns‚ NqtS‰v

Npcp≠pInS°m≥ Hcp Bekyhpw tXm∂pw. F

¶nepw FtXm Hcp B¥-cnIi‡n°v- IngSßn

F∂pw Fgpt\‰pt]mcpw. CXv- ]e¿°pw Hcp ]Xn

h\p`-hamWv-; {]tXyIn®pw cmhnse kvIqfn¬ t]m

Im≥ {[rXn ]nSn°p∂ sIm®pIq´pIm¿°v-. F¥mWv-

\sΩ Dd°Øn¬ \n∂pw F∂pw cmhnse GItZiw

Htc kabØv- DW¿Øp∂ B¥-cnIi‡nsb∂v-

\mamsc¶nepw Ft∏msg¶nepw B›cys∏´n´pt≠m,

Nn¥n®n´pt≠m? ]dbmw, \ΩpsS icocØn¬ Hcp

\mgnIaWn Sn°v- Sn°v- F∂v- Nen°p∂p≠v-; AXmWv-

\sΩ F∂pw GXms≠mtc kabØv- hnfns®gp

t∂¬]n°p∂Xv-. CXv- H´pw AXnitbm‡nb√; \

ΩpsS akvXn-jvI-Øns‚(kp{]m Ibmkvam‰nIv

\yq¢nb v˛s‚-˛suprachiasmatic nucleus:SCN-) D≈n¬

bYm¿∞Øn¬ Hcp IWniXbp≈ LSnImcw D≠v!

\sΩ DWcm\pw Ddßm\pap≈ kabadnbn°p∂

Xv- Cu LSnImcamWv-.

P\nXI imkv{Xhpw Pnt\manIvkpw _lpZqcw

]n∂n´ Cu ImeØv- ssPh LSnImc imkv{Xhpw

EXp-t`-Z-ßtfmSpw Zn\cm-{X-ßtfmSpw kzm`mhn-I-ambn {]Xn-I-cn-°m\pw {]Xn-{]-h¿Øn-
°m\pap≈ Poh-Pm-e-ßfpsS Ignhn-\v B[m-c-ambn h¿Øn-°p∂ ssPh-L-Sn-Im-c-sØ
\nb-{¥n-°p∂ Po\p-I-fpw t{]m´o-\p-I-fpw Ah-bpsS {]h¿Ø-\-co-Xnbpw Cg-]n-cn®v
hy‡-am-°nb imkv{X-⁄¿°mWv Poh-im-kv{X-Øn-\p≈ Cu h¿jsØ s\mt_¬
]pc-kvImcw. ]pc-kvIm-c-tPm-Xm-°-fnsem-cmfmb tUm.sP{^n kn. lmfnt\m-sSmØv, ]pc-
kvIm-c-Øn-\mkv]Z-amb Kth-jWhnjbhpambn _‘-s∏ v́ {]h¿Øn-°m≥ Ah-kcw
e`n-®-bm-fmWv teJ-I-\mb tUm. tjm_n thtf-cn. ]g Cu®-bpsS akvXn-jvI-Øn¬
{]h¿Øn-°p∂ ssPh-L-Sn-ImcsØ∏‰n tjm_n H∂mw teJI-\mbn 2003 HtŒm-_dnse
Id‚ v _tbm-f-Pnbn¬ {]kn-≤o-I-cn® {]_-‘-Øns‚ kl(ko\n-b¿) cNbn-Xm-hmbn-
cp∂p tUm.-lmƒ. P¿a-\n-bnse doK≥_¿Kv(Regensburg) k¿h-I-emim-e-bn¬ Kth-jW
-_n-cp-Z-hn-Zym¿∞n-bm-bn-cn-s°-bmWv tjm_n, tUm.-lm-fp-ambn kl-{]-h¿Øn-°p-∂-Xv.
Du¿P-X-{¥-Øn-\p≈ t\m_¬ ]pc-kvIm-c-Øn-s\-∂-t]mse Poh-imkv{XØn-\p≈
t\m_¬ ]pc-kvIm-c-Øn\pw Hcp ae-bmfn ]¶m-fnØw Aßs\ ssIh-∂n-cn-°p-IbmWv.

tImgn-t°mSv Pn√-bnse Hf-hÆ kztZin-bmWv tUm.-tjm-_n. tImgn-t°mSv k¿h-I-em-
im-e-bn¬ \n∂v H∂mw dmt¶msS Fw.-Fkvkn ]mkm-b-tijw U¬lnbnse C≥Ãn‰yq v́
Hm^v \yq¢n-b¿ saUn-kn-\n¬ Un.-B¿.-Un.-H.-bpsS s^temjn-t∏msS Kth-j-W-]-T-\-
Øn\v tN¿∂p. ]n∂o-Sv(2000-Øn¬) P¿a≥ Kh-s◊‚ns‚ DFG s^tem-jn-t∏msS
doK≥_¿Kv k¿h-I-emim-e-bn¬ {]th-i\w e`n-®p. 2005¬ C¥y-bn-seØn U¬ln-
bnse Un^≥kv C≥Ãn-‰yq´v Hm^v ^nkn-tbm-fPn B≥Uv AeoUv kb≥k-knepw
]n∂oSv hmjnw-KvS-Wnse \mj-W¬ C≥Ãn-‰yq´v Hm^v sa‚¬ sl¬Ønepw {]h¿Øn-
®p. Xncph\¥]pcw \mj\¬ C≥Ãn‰yq´v t^m¿ C‚¿ Unknπn\dn B≥Uv
sSIvt\mfPnbnse (F≥.sF.sF.Fkv.Sn) kb‚nÃmWv Ct∏mƒ At±-lw. s\mt_¬
kΩm-\-Øn-te°v \bn® Kth-j-W-Ø-∏-‰n-bp≈ At±-l-Øns‚ teJ\w hmbn-°pI

s\mt_¬ 2017 : Poh-imkv{Xw

ssPhLSnImcØns‚

P\nXI clkys®∏v- Xpd∂t∏mƒ

� tUm. tjm_n thtfcn ]n.-F¨v.-Un.
shobiv@gmail.com
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"t{ImtWm_tbmfPn'bpw Hcp]mSv- clkyßƒ

I≠p]nSn®n´p≠v-. ssa°¬ Uªyp.bßv-, sP{^n kn.

lmƒ, ssa°¬ tdmjv_mjv- F∂n imkv{X⁄cm

Wv- Cu I≠p]nSpØßƒ \SØnbXv-. CXn\p≈

AwKoImcambn 2017se ^nkntbmfPn/saUnkn≥

s\mt_¬ kΩm\Øn\v- Ah¿ A¿lcpambn. AXn

te°v- \bn® hgnIsf Ipdn®pw, Cu ImXemb

I≠p]nSpØßsf Ipdn®pw kw£n]vXambn ChnsS

hnhcn°mw.

Pohs‚ Awiw Is≠Ønb GI {Klw `qan

bmWv-. Pohs‚ \ne\n¬]n\v- kqcy{]Imiw A\n

hmcyamWv-. `qan kz¥w A®pX≠n¬ kzbw Idßn

Øncnbm≥ 24 aWn°q¿ FSp°pw. CXv- `qanbn¬

{]ImiØns‚ Afhn¬ hyXnbm\w hcpØpIbpw,
PohnIƒ°v- AXv Zn\cm{Xßfmbn A\p`hs∏SpI
bpw sNøp∂p. {]Imiw Xncn®dnbm≥ tijn-bp≈Xn
\m¬ PohnIƒ Zn\cm{Xßƒ AdnbmsX t]mIn√.
AXpsIm≠v PohPmeßfpsS PohnX{Iaw 24 aWn
°qdn¬ Bh¿Øn°p∂ XmfØn¬ {Iao Icn®n

cn°p∂p. Cu Xmf{IasØ "sk¿ImUnb≥ dn
Yw' F∂v- hnfn°p∂p. Hcp B¥-cnI LSn-Im-c-Øn
s‚(circadian clock, or circadian oscillator) {]h¿Ø\
{]Xo-Xn- P\n-∏n°p∂ Cu Xmf{Iaw a\pjycnepw
a‰v- PohnIfnepw 24 aWn°qdmWv-. sk¿ImUnb≥
dnYØns‚ clkyßƒ BZyw Is≠ØnbXv- t{Um

tkm^nem(Drosophila) F∂ Hcn\w ]g Cu®bnem

Wv. ChbpsS Dd°hpw DW¿∂p≈ {]h¿Ø\ß

fpw Zn\cm{X kw{IaW kabØv-({]`mXØnepw k

‘ybnepw) Zn\w{]Xn ]p\x{IaoIcn°s∏Spw. AXv-

ImWmw. Cu Poh¬Xmfw Pohhr£Ønse F√m

PohnIfpw˛kap{ZØnse _vfq -̨{Ko≥ B¬sK apX¬

kkvX\nIfmb a\pjy¿ hsc˛ {]ISn∏n°p∂p≠v-.

]cnWma{]bm-WØn¬ \„s∏SmsX kwc£n®v h®

B¥-cnILSnImcØn\v- PohnIƒ°mbn Fs¥

¶nepw {]tXyI {]tbmP\w Xo¿®bmbpw sNøm

\p≠mhWw.

Cu LSnImcmt\zjWØns‚ Ncn{Xw H∂v-

NnIbmw. kabsØ°pdn®p≈ k¶¬]w F∂pw a

\pjys\ {Xkn∏n°pIbpw Ipg∏n°pIbpw B

›cys∏SpØpIbpw sNbXn´p≠v-. 1729¬ {^©v- \

£{X\nco£I\mb Po≥ PmIznkv- UnHm¿tSmkv-

Uo andm\mWv-(DeMairan, J) ssPh LSnImcØns\

Ipdn®p≈ BZysØ At\zjWw \SØnbXv-. sNSn

Iƒ°p≠m°p∂ am‰ßƒ cm]I¬ \nco£n®ncp∂

Bfm-bn -cp∂p At±lw (1). sNSnIfn¬ ssPh

LSnImcw {]h¿Øn°p∂Xv- P\nXI]camb LSIw

sIm≠mhmsa∂v- _p∂nwKv-(Buenning E) 1935¬ Xs∂

Duln®ncp∂p(2). P¿a≥ imkv{X⁄≥ ]nt‰≥{UnKv

(Pittendrigh CS), {]mWnIfnepw CtX Bibw {]k-

‡-am-sW∂v ]n∂oSv- 1967¬ ka¿Yn®p(3). sdmWmƒ

Uv- sImtWm]vImbpw(Konopka RJ) ska¿ s_≥k

IS-∏mSv :

ssa°¬

tdmjv_mjv

sP{^n kn. lmƒ ssa°¬

Uªyp.bßv
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dpw(Benzer S) tN¿∂v- Im¬sSInse em_n¬ 1971¬

\SØnb ]co£WßfmWv- LSnImc Po≥ I≠p]n

SpØXn\v- tlXphmbXv-. Ah¿ P\nXI {`wiw hcp

Ønb Hcp t{Umtkm^ne ]g-bo®bpsS Xmf{Iaw

24 aWn°qdn¬ Ipdhmbncp∂p. Cu Po\n\v "]ocoUv'

F∂v- Ah¿ t]cv \¬In(4). Aßns\ tamfnIype¿

t{ImtWm _tbmfPn AYhm IWnImkab ssPh

imkv{XØn\v- XpS-°-ambn. 1994 Bbt∏mƒ am{Xam

Wv- ]ocoUv- Po\ns\ Ipdn®v- Bg-Øn¬ a\ nem

°m≥ ]‰nbXv-(5). ssPh LSnImcßsf∏‰n Cu Ime

L´Ønse ]e imkv{X⁄cpw \S-Ønb ]co£W

ßƒ [mcmfw hnhcßƒ shfns∏SpØn. Cu Ime

L´sØ "Ivtfm°v- h¿°v- hnkvt^mS\w'  F∂mWv-

hntijn∏n°p∂Xv-. Ct∏mƒ Hcp]mSv- LSnImc\nb

{¥nX Po\pIsf Ipdn®v- \Ωƒ°v- Adnbmw. F√mw

]gbo®bn¬ Xs∂ Is≠ØnbXn\m¬ AXns‚

P\nXI cq]tcJbmWv- BZyw DcpØncn™Xv-.

ssPh LSnImcØns‚

ASnÿm\ LSIßƒ
auenIambn 3 LSIßfmWv- ssPh LSnImc

Øn\p≈Xv-. H∂v, Hcp kabkwthZ\ am¿Kw/hnhc

\nt£]hmln\n(DZm. IÆv-). c≠v, Hcp tI{μ kv]μ

\(central oscillator) t{kmX v-(\mUohyplw:neural net

work). aq∂v, AXv-(t{kmX v-) kab{Iaw Nn´s∏Sp

Øn _ln¿Kan°p∂ D¬]∂ßƒ(output)(DZm.

icocØns‚ B¥cnI {]h¿Ø\ßƒ, s]cpam‰w).

{]ImiamWv- G‰hpw i‡nbp≈ kabkwthZ\

kqNnI. NqSn\pw kabkwthZ\ kqNnIbmbn {]

h¿Øn°m≥ ]‰pw. kabkwthZ\ am¿Kw PohnI

fpsS tI{μ kv]μ\ t{kmX n\v- Np‰p-]m-Sp-Isf

Ipdn®p≈ Adnhv- \¬Ip∂p. t{kmX v-, B Adn

hn\\pkrXambn {]h¿Ø\ßsfbpw s]cpam‰ß

sfbpw t{ImUoIcn°p∂p. \nc¥cw amdp∂ ]cn

ÿnXn°\pkcn®v- {]h¿Ø\ßƒ \∂mbn t{ImUo
Icn°p∂ PohnIfmWv- ]cnWmaN{IØn¬ G‰hpw
anSp°cmhp∂Xv-. {]IrXnbpsS XmfØns\mØv- Xp
≈p∂ sI´pd∏p≈ icocLS\bp≈h¿ c£s∏Sp
sa∂v- Um¿hns‚ ]cnWma kn≤m¥w. IÆnse kw
thZ\ tImißfmb(photoreceptors) tdmUpIfw
tImWpIfpw(rods and cones) BWv- {]Im-i-Øns\
tI{μ kv]μ\ t{kmX n¬ FØn°p∂Xv. Ahbn
se tdmtUm]vkn≥(Rhodopsin), In]vt‰mt{Imw
(Cryptochrome) F∂o Po\pIfnse Ipg∏ßƒ ssPh
LSnImcØns‚ {]h¿Ø\sØ {]XnIqeambn
_m[n°p∂p≠v-.

tI{μ kv]μ\ t{kmX v-, Xet®mdnemWv-. Hcp]m
Sv- Po\pIfpsS D¬]∂ßƒ sIm≠mWv- kv]μ\
t{kmX pIƒ {]h¿Øn°p∂Xv-. LSnImcPo\pIƒ
{]Xn{]h¿Øn°p∂ \mUnIsf "LSnImc \mUn
Iƒ' F∂v- hnfn°p∂p. tI{μ kv]μ\ t{kmX n
s‚. Iogn¬ ]m¿iz kv]μ\t{kmX pIƒ(peripheral

oscillators) icocØns‚ ]e `mKßfnepw ImWmw.

t{Umtkm^ne Cu®bn¬ tI{μ t{kmX v- IqSm
sX, c≠v- ]m¿iz kv]μ\ t{kmX pIfpw-˛Xet®m
dn¬Øs∂˛ D≠v-. tI{μ t{kmX v- IqSmsX Xs∂
Hcmgv®tbmfw {]h¿Øn°m≥ Chbv°v- ]‰pw. a\p
jycpsS Dd°w \nb{¥n°p∂Xv- tI{μ t{kmX m

Wv. BamibØnep≈ ]m¿izLSnImcØns\

`£W{Iaw sIm≠v- \nb{¥n°m≥ ]‰pw.

LSnImc Po\pIƒ D¬∏mZn∏n°p∂ t{]m´o\p

Iƒ km[mcW A¿≤cm{XntbmsS tI{μ LSnImc

\mUnIfn¬ Ipan™pIqSpw, \´p®bv°v- Ah Xosc

Xmgv∂ AfhnemIpw. Cu t{]m´o≥ hyXnbm\ßƒ

Xet®mdn¬ ImWmw. t{kmX n¬ \n∂pw _ln¿K

an°p∂ Adnhns‚ ASnÿm\Øn¬ Hcp PohnbpsS

B¥cnI {]h¿Ø\ßfpw s]cpam‰coXnIfpw ka

b{IaØn¬ Nn´s∏SpØs∏Sp∂p. CXv- t{Umtkm

^nebpsS Zn\NcyIsfbpw, Dd°sØbpw 24.3

aWn-°q¿ F∂ XmfØn¬ sIm≠pt]mIpw. LSn

Imc Po≥ {`wiw Cu Xmfw sX‰n°p∂Xv- ImWmw.

bYm¿∞Øn¬ Cßns\bmWv- LSnImc Po\pIƒ

Is≠ØnbXpw AXns‚ {]h¿Ø\ßƒ a\ nem

°nbXpw!

ssPh LSnImcØns‚ ASnÿm\

IWnIm {]h¿Ø\ßƒ
C\n ssPh LSnImcØns‚ k¶o¿Wamb {]h¿

Ø\w Npcp°n∏dbmw. LSnImcØns‚ tI{μambn

\mev Po\pIfpw Ah D¬]mZn∏n°p∂ t{]m´o\p

Ifpw {]Xn{]h¿Øn°p∂p(6). ]ocoUv-, ssSwse v-,

Ivtfm°v-, ssk°nƒ F∂n-ß-s\- t]mIp∂p Ah-

bpsS t]cp-Iƒ. 3 Po\pIfpw, {In]vt‰mt{Imapw CXn

\v- ]pdsa CSw ]nSn°p∂p≠v-. ]I¬, Ivtfm°pw

ssk°nfpw(t{]m´o\pIƒ) tN¿∂v \yq¢nb nep≈

]ocoUv-, ssSwse v- Po\pIfpsS D¬]mZ\w apt∂m v́

sIm≠pt]mIpw. Aßns\ ]ocoUv-, ssSwse v- t{]m

´o\pIƒ tImi icocØn¬ D≠mbns°m≠ncn°pw.

]s£ ]I¬ ka-bØv {In]vt‰mt{Imw FØn°p∂

shfn®w ssSwse v- t{]m´os\ \n¿hocyam°p∂p.

ssSwse n√msX ]ocoUv- t{]m´o\v \ne\n¬]n√.

Aßns\ tImi icocØn¬ AhbpsS h¿≤\ A

\p`hs∏Sp∂n√. ]s£ ]ocoUpw ssSwse pw cm{Xn

bn¬ \n¿hocyamImØXn\m¬ Ah \nc¥cambn

IqSns°m≠pancn°pw. A¿≤cm{Xn, Ah Xncn®v \yq

¢nb n¬ FØn t¢m°v, ssk°nƒ t{]m´o\pIfpam

bn H´nt®¿∂v- kz¥w(]ocoUv-, ssSwse v- t{]m´o

\pIfpsS) D¬]mZ\sØ Xs∂ XSks∏SpØpw.

ho≠pw, cmhnse kqcy{]Imiw ta¬ hnhcn® coXn

bn¬ ssSwse ns\ \n¿hocyam°n, AhbpsS D¬

]mZ\w ]p\cmcw`n°p∂p. Cu Nm{InI{]{Inb Zn\

cm{Xßƒ XpScpw. CXpt]mse, as‰mcp irwJebp

sS Nm{InI{]{Inb LSnImcØns\bpw ssk°nfn

s\bpw Zn\cm{X hyXnbm\Øn\v- hnt[bam°p∂p.

Cu {]{Inb PohnIfpsS {]h¿ØnIsf kabm\p-

kmcnbmbn Nn´s∏SpØp∂p.
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ssPh LSnImcØn\v-

BtcmKyØnep≈ ]¶v-
Dd°Øns‚ A\nhmcyXsb°pdn®v- {]tXyIw

]db≠t√m. Dd°w Dt∑jØn\pw am\knI k¥p

e\Øn\pw A\nhmcyw Xs∂. Dd°sØ Nn´s∏Sp

Øp∂Xn¬ ssPh LSnImcØn\v- ImXemb ]¶p≠v.

DØa DZmlcWamWv- sP‰vemKv- sIm≠p≈ Dt∑j

°pdhv-! Dd°sØ D±o]n∏n°p∂Xv- saemtSmWn≥

(melatonin ) F∂ tlm¿tamWmWv. CXns‚ {khw

kab{IaØnem°p∂Xv tI{μ ssPh LSnImchpw

(7). ]pXnb PnhnXcoXnIƒ, jn^v‰v-tPmen F∂nh

Cu XmfsØ XInSw adn°p∂Xn\m¬ ]e tcmKß

fpw Xes]m°nØpSßnbncn-°p-∂p. cm{Xnbn¬

samss_¬ t^mWns‚tbm Iw]yq´¿ kv{Io\ns‚

tbm shfn®Øn¬ Hcp]mSv- t\cw t\m°nbncp∂m¬

ssPhLSnImc {]h¿Ø\w AhXmfØnemhmw.

PohnIfpsS hwiw \ne\n¿Øp∂Xn\v- {]P\\w
AXymhiyamWv-. ssPh LSnImchpw {]P\\hpw
XΩnep≈ At`Zyamb _‘w t{Umtkm^ne Cu
®bn¬ Xncn®dn™n´p≠v. a\pjycn¬ CXv
hy‡ambn´n√. XWp∏v- cmPßfnse a\pjycn¬
IqSpXembn I≠phcp∂ Hcp tcmKamWv- "kokW¬
As^‰nhv- UntkmU¿'(Seasonal affective disorder:

SAD). ssPh LSnImcØns‚ XIcmdv- sIm≠mtWm
CXp≠m-Ip-∂sX∂v- kwibapW¿∂n´p≠v-. Dd°hp
ambn _‘s∏´v P∏m≥Imcn¬ I≠phcp∂ P
\nXI tcmKßfmWv- "^anenb¬ AUzm≥kvUv- kvfo
]v-˛t^kv- kn≥t{Umw'(Familial advanced sleep-phase

syndrome: FASPS). CXp≈h¿ kpcy≥ AkvXan®mep
Ss\ Ddßpw, AXncmhnse DWcpw. Chcn¬ ]ocoUv-
Po≥ {`wiw I≠phcp∂p. "UnsebvUv …o]v-˛t^kv-
kn≥t{Umw'(Delayed Sleep Phase Syndrome: DSPS)
D≈ a‰v- Nne¿, t\sc Xncn®mWv-; sshIn DdßpIbpw
hfsc sshIn DWcpIbpw sNøpw. temIØv- cm{Xn
jn^v‰v- tPmenbnse am\knI]ncnapd°ØnemWv-
]e Zpc¥ßfpw D≠mbXv-. t`m]m¬ Kymkv- Zpc¥w,
sN¿s\m_n¬ BWh Zpc¥w F∂nhsb√mw CXn
\v DZmlcWßfmWv. CsX√mw kw`hn®Xv- cm{Xnbp
sS bmaßfn¬ {]h¿Øn°p∂, Dd°®Shp≈
tPmen°mcpsS ]nghpIƒ ImcWhpamWv-(8).

D]kwlmcw
]ocoUv- Pn\ns‚ I≠p]nSnØXn\v- tijw ssPh

LSnImcsØ Ipdn®p≈ Adnhn¬ Hcp IpXn®pNm´w

Xs∂ D≠mbn´p≠v-. tcmK\nhmcWØn\p≈ acp

∂pIƒ tcmKn-bpsS icocØns‚ kab{IaØn\v-

tbmPn® coXnbn¬ \¬Ip∂Xn\pw a‰pw Cu Adn-

hp-Iƒ D]Icn°pw. IqSmsX shfn®ap]tbmKn®v- Dd

°sØ {IaoIcn°m\pw C—bv°\pkcn®v- B

tcmKyIcambn DWcm\psams°bpw ̀ mhnbn¬ CXv-

hgnhbv°pw. Hcn°¬ Nn¥n°m≥t]mepamhm-Ø-hn

[w \nKqVhpw Zp¿{Kmlyhpambncp∂ ssPh LSn

Imc clkyßƒ \m¬]tXmfw h¿jsØ ITn\amb

]cn{iaw sIm≠pw KthjW ]co£Wßƒ sIm

≠pw imkv{X⁄¿ \ap°v- shfns∏SpØn X∂n

cn°p∂p. Chcn¬ A{KKWy¿°mWv- Cu h¿jsØ

s\mt_¬ kΩm\w. Hcp ]‰w LSnImcPo\pIƒ

C∂v- \ap°v ]cnNnXamWv-. {]IrXnbpsS sN∏n¬

Hcp]mSv- clkyßƒ C\nbpw ad™ncn°p∂p≠v-.

Cu clkyßfpsS NpcpfpIfpw {ItaW \nhcpsa∂v-

{]Xo£n°mw.

Ah-ew_w:
1. DeMairan, J. 1729. Observation botanique. Historie de

L’Academie Royale des Sciences. 35-36.

2. Buenning E. 1935. Zur Kenntnis der erblichen Tages
periodizitaet bei den Primaerblaettern von Phaseolus
multiflorus. Jb. wiss Bot 81:411-418.

3. Pittendrigh CS. 1967. Circadian systems. 1. The driving
oscillation and its assay in Drosophila pseudoob
scura.Proc. Natl.Acad. Sci. USA 58:1762 - 1767.

4. Konopka RJ, Benzer S. 1971. Clock mutants of Droso
phila melanogaster.Proc. Natl. Acad. Sci. USA 68:2112 -
2116.

5. Konopka RJ, Hamblen-Coyle MJ, Jamison CF, Hall JC.
Drosophila melanogaster that reveals some new
features of the fly’s circadian system. J. Biol.
Rhythms.9:189-216.

6. Ralf Stanewsky: Genetic analysis of the circadian
system in Drosophila melanogaster and mammals. J.
Neurobiology. 54:111-147,2003. (important review)

7. Nakahara D, Nakamura M, Iigo M, Okamura H. 2003.
Bimodal circadian secretion of melatonin from the pineal
gland in a living CBA mouse. Proc. Natl.Acad. Sci. USA
100:9584-9589.

8. Dawson D, Campbell SS. 1991. Sleep 14: 511-16.

�

t{Umtkm-^ne˛  IS-∏mSv  : rice.bio.indiana.edu
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Kp cpXzm-I¿jW Xcw-K-ßfpsS(gravitational wa-

ves) Is≠-Ø¬ kw_-‘n® hm¿Ø-Iƒ Ign

™ GXm\pw -am-k-ß-fmbn tPymXn-im-kv{X-cw-KØv

Ae-Iƒ kr„n-®p-sIm-≠n-cn-°p-I-bm-Wv. ]cs°

{]Xo-£n-®-t]mse Du¿P-X-{¥-hn`mKØn-\p≈ 2017-

˛se s\mt_¬ ]pc-kvImchpw {]kvXpX Is≠-Ø-

ep-Iƒ°v t\XrXzw sImSpØ- imkv{X-⁄¿°v X

s∂-. P¿a-\n-bn¬ P\n-®p-h-f¿∂v ]n∂oSv Ata-cn-°-bn-

se- akm-®p-sk‰vkv C≥Ãn-‰yq´v Hm^v sSIvt\m-fPn

Fa-cn-‰kv s{]m -̂k-dmb sdbv\¿ ho v(Reiner Weiss),

Ata-cn-°-bn-se-Xs∂ Imen-t^m¿Wnb C≥Ãn-‰yq v́

Hm v̂ sSIvt\m-fPn(Im¬sS-Iv)bn¬ Fa-cn-‰kv s{]m -̂

k¿am-cmb In]v Fkv. tXm¨(Kip S. Thorne), _mcn

kn. _mcnjv(Barry C Barish) F∂nhcmWv ]pc-kvIm-

ctPXm-°fmb {]kvXpX imkv{X-⁄¿. kΩm-\-Øp-

I-bpsS ]Ip-Xn sdbv\¿ ho n\mWv \¬Ip-I. \men-

sem-∂v hoXw a‰ncp-h¿°pw.

{]]-©sØ Adn-bm-\p≈ a\p-jymt\z-j-W-ß-

fnse Hcp IpXn-®p-Nm´w F∂v hnti-jn-∏n-°s∏Sp∂

Cu I≠p-]n-SnØw s\mt_¬ ]pc-kvImcØn\v

Ign™ h¿jw Xs∂ A¿l-amIp-sa∂v Ghcpw

s]mXp-hn¬ {]Xo-£n-®n-cp∂p; ]ecpw {]h-Nn-®n-cp∂p.

F∂m¬ Ahsb Aÿm-\-Øm-°n-s°m≠v {Z-hy-

Øns‚ ]pXnb Ah-ÿ-I-sfbpw Ah-ÿm-¥-c-ß-

sfbpw ]‰n-bp≈ ssk≤m-¥nI Is≠-Ø-ep-I-fmWv

2016se ]pc-kvIm-c-Øn\v sXc-s™-Sp-°-s∏-´-Xv.

imkv{X-⁄¿ hni-Z-ambn ]Tn® BZy- ASn-ÿm-\-

_-e-amWv Kpcp-Xzm-I¿j-Ww. \Ωsfsbms° ̀ qan-bn¬

]nSn®p\n¿Øp-∂Xpw BIm-i-tKm-f-ß-fpsS KXn- \n-

b-{¥n-°p-∂Xpw Cu _e-am-Wv. CXns\ kw_-‘n®v

17-̨ mw \q‰m-≠n¬ k¿ sFk°v \yq´≥ \S-Ønb Is≠-

Ø-ep-I-fn¬ \n∂v FØn-t®¿∂ \nK-a-\-ß-fnemWv

XpS°w. IqSp-X¬ IrXy-X-bm¿∂ kn≤m¥w ]n∂oSv

B¬s_¿´v sF≥ssÃ≥ Ah-X-cn-∏n-®p. At±-l-

Øns‚ s]mXp Bt]-£n-IXmkn≤m¥a\p-k-cn®v

Kpcp-Xzm-I¿j-Whpw ÿe-Im-e-Pym-an-Xnbpw(space-time

geometry) ]c-kv]-c-_-‘n-X-amWv. {Zhy-am\w(mass) ÿ

e-Ime PymanXnsb am‰p-∂p, B am‰w Kpcp-Xz-_-e-

ambn \ap-°-\p-`-h-s∏-Sp-∂p- F-∂-XmWv AXns‚

kmcw.

{ZpX Ne-\-Øn-ep≈ hkvXp-°ƒ Kpcp-Xzm-I¿j

� tUm. F³. jmPn
nshaji101@gmail.com

s\mt_¬ 2017 : Du¿PX{¥w

Kpcp-Xz-X-cw-K-ßfpsS  Is≠-Ø¬-̨

{]]-©-]-T-\-Ønse IpXn-®p-Nm´w

KmeIv-knIƒ Iq´nbnSn°pI, XtamK¿
Øßƒ Iq´nbnSn®v H∂mhpI XpSßnb
AXy¥yw {]£pœamb {]m]©nIkw`
hßƒ \S°ptºmgp≠mIp∂ {]Iº\
ßƒ ÿeIme PymanXnbn¬ Hmfßfm
bn k©cn°psa∂mWv sF≥kv-ss‰s‚
kn≤m¥w ]dbp∂Xv. AXns\bmWv Kpcp
XzmI¿jW XcwKßƒ F∂v hnfn°p∂
Xv. GXm≠v 130 tImSn h¿jwapºv c≠v
hnZqc XtamK¿Øßƒ AXy¥w kwL¿
j`cnXambn IqSnt®¿∂t∏mƒ, ÿeIm
ePymanXnbnep≠m°nb {]Iº\w `qan
sb IS∂pt]mbXv ASpØbnsSbmWv. B
IS∂pt]mI¬ tcJs∏SpØm\pw, Ah
KpcpXzXcwKßfmsW∂v Xncn®dnbm\pw
entKm ]co£WØn¬ km[n®p. {]]©
kakysb Ipdn®p≈ At\zjWØn¬
henb apt∂‰ambmWv Cu I≠p]nSpØ
sØ hntijn∏n°p∂Xv.

(tUm. PntPm ]n Del∂m≥,luca.co.in)

F¥mWv KpcpXz Xcw-K-ßƒ?

sdbv\¿ ho v In]v Fkv. tXm¨_mcn kn. _mcnjv

W Xcw-K-ßƒ°v Imc-W-am-Ips∂∂v sF≥ssÃ≥

Xs‚ kn≤m-¥-ßfp]-tbm-Kn®v 1916-˛¬ Is≠-ØpI-

bp-≠mbn.- DZm-l-c-W-ambn ]c-kv]cw {`aWw sNøp

∂ c≠v hkvXp-°ƒ Kpcp-Xzm-I¿jW Xcw-K-ßƒ

]pd-s∏-Sp-hn-°p-∂p-≠m-I-Ww. Cu Xcw-K-ßƒ IS-∂p-

t]m-Ip∂ CS-ß-fn-ep≈ c≠v h-kvXp-°ƒ XΩn-ep≈
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AIew {Ia-ambn IqSp-Ibpw Ipd-bp-Ibpw sNøp-∂p-

≠m-I-Ww. ]t£ B am‰w AXy¥w sNdp-Xm-bn-cn-

°p-sa-∂-Xn\m¬ Is≠-Øm≥ bmsXmcp {]mtbm-KnI

km≤y-Xbpw C√ F∂v sF≥-ssÃ≥ Icp-Xn. F

∂m¬ GXm≠v Hcp \q‰m-≠n-\v -tijw AXv km[y-

am-bn. AXn\v klm-bn-®Xv ssetKm(LIGO) F∂ ]≤-

Xn-bm-Wv.

ssetKm
Ata-cn-°-bnse Fw.-sF.-Sn, Im¬sSIv k¿hI-

em-im-e-I-fnse imkv{X-⁄-cpsS ap≥ssI-bnemWv

ssetKm Cu Kth-jW s{]mP-Œv Bcw-`n®Xv. B-

bn-c-Øn-e-[nIw imkv{X-⁄cpw kmt¶-XnI hnZ-Kv

[cpw CXn¬ {]h¿Øn-°p-∂p. {]tXy-I-Xcw IÆm-

Sn-Iƒ°n-S-bn¬ tek¿ {]Imiw ]mbn®v IÆm-Sn-

Iƒ XΩn-ep≈ AI-e-Øn¬ hcp∂ \t∂ sNdnb

Zqc-hy-Xymkw Af-∂mWv Kpcp-Xzm-I¿jW Xcw-K-

ßsf Is≠-Øp-∂-Xv. ssetKm-bpsS ̀ mK-ambn c≠v

\nco-£W \ne-b-ßƒ \ne-hn-ep-≠v. bp.-F-kv.FbpsS

hS-°v˛-]-Sn-™mdv `mKØv lm≥t^m¿Unepw sX

°v˛Ing°v ̀ mKØv enhnMvÃWn-ep-ambn 3000 Intem

ao-‰¿ AI-e-Øn-¬ Ch ÿnXn -sN-øp-∂p. ssetKm-

bpsS aq∂m-asØ \nco-£W \nebw C¥y-bn¬

alm-cm-jv{S-bnse lnwtKmfn Pn√-bn¬ ÿm]n-°m≥

{iaw XpS-ßn-bn-́ p-≠v. Hmtcm ssetKm \ne-bØnepw

Hcp tI{μ-̀ m-K-Øv \n∂v ew_-Zn-iIfn¬ 4 Intem-ao-‰¿

\of-Øn¬ c≠v Ipg-ep-I-fp-≠m-Ipw. Ah-bpsS A‰Øv

{]tXyI Z¿∏-W-ßƒ ÿm]n-°p-Ibpw hmbp-hns‚

99.99999999 iX-am-\hpw ]pdØpIf™v ip≤iq\y

X Dd-∏p-h-cp-Øp-Ibpw sNøpw. Z¿∏-W-ß-f-psS AXn-

kq£va Ne-\-ßƒt]mepw ]nSn-s®-Sp-t°≠Xn\m¬

A\m-hiy Ne-\-ßƒ D≠m-Im-Xn-cn-°m\pw, Aßs\

ae -b m - f n - b mb

bph imkv{X-⁄≥

tUm. APnXv ]c-ta-iz-

c\v  It\-Un-b≥ C≥

Ãn-‰yq´v t^m¿ A

Uzm≥kvUv dnk¿®v

(Canadian Institute for

Advanced Research:

CIFAR) \¬Ip∂ A

{kn-tben t•m_¬

Icpambn HØv -{]-h¿Øn-°m\p≈ Ah-kchpw C

hnsS Ah¿°v e`n-°pw.

17 cmPy-ß-fnse 130 ÿm]-\-ßfn¬ \n∂p≈

\m\q-dn-tesd s^tem-amcpw kvtIm-f¿amcpw a‰p-a-

S-ßp∂ Hcp BtKmf Kth-jW kwL-S-\-bmWv

CIFAR . {]kn-U‚ v Ae≥ t_¨Ão≥s‚ hm°p-

I-fn¬,  DZn®ph-cp∂ ]pXp-X-e-apd Kth-j-I -t\-

Xr-XzØns‚ sXmgn¬]-c-amb ]cn-t]m-jWamWv

kwL-S\ ap≥K-W\ \¬Ip∂ e£yß-fn¬ H∂v.

ae-∏pdw Pn√-bnse s]cn-¥¬aÆ kztZ-in-bm

Wv tUm.-A-PnXv. \m´nse hnhn[ ae-bmfw hnZym-

e-b-ßfn-em-bn-cp∂p kvIqƒ hnZym-`ym-kw. XpS¿

]T\w Ccn-ßm-e-°pS ss{IÃv({]o -̨Un{Kn), aÆm¿

°mSv Fw.-C.-Fkv(_n.-F-kv.kn˛^n-kn-Ivkv) F∂o

tImtf-PpIfnepw Fw.-Pn.-k¿hI-emim-e-bnepw

(-Fw.-F-kv.-kn-˛-^n-kn-Ivkv). 2004¬ P¿a-\n-bnse

amIvkv πm¶v C≥Ãn-‰yq-´n¬(Max Planck Institute for

Gravitational Physics(Albert Einstein Institute)) Kth-

jW]T\w Bcw-̀ n-°p-Ibpw 2007¬ hnP-b-I-c-ambn

]q¿Øn-bm-°p-Ibpw sNbvXp. 2007-˛08 Ime-bf-

hn¬ Ahn-sS-Øs∂bpw 2012˛13 Ime-b-f-hn¬

Imen-t^m¿Wnb C≥Ãn‰yq´v Hm^v sSIvt\m-f-Pn-

bn-epw(California Institute of Technology) t]mÃv

tUmŒd¬ kvtImf¿ Bbn-cp-∂p. 2013¬ _wK-fq

cphn-se C‚¿\m-j-W¬ sk‚¿ t^m¿ Xnb-d-‰n-

°¬ dnk¿®n¬ (Inter national Centre for Theoretical

Sciences -TIFR, Bangalore) A[ym-]-I\mbn tN¿∂

At±lw Ct∏mgpw AhnsS {]h¿Øn-®p-h-cp-∂p.

(Ah-ew_w: www.icts.res.in/news/parameswaran-

ajith-named-2017-cifar-azrieli-global-scholar)

Kpcp-Xz-X-cwK Kth-j-IkwL-Ønse

ae-bm-fn°v It\-Un-b≥ AwKo-Imcw

kvtImtfgvkv( Azrieli Global Scholars) t{]m{Km-an¬

{]thi\w. temI-Øns‚ hnhn[ `mK-ß-fn¬ \n

∂mbn {]th-i\w e`n® 15 t]cn¬ Dƒs∏´ Htc-

sbmcp C¥y-°m-c-\mWv tUm.-A-Pn-Xv. Du¿P-X-{¥-

Øn-\p≈ Cs°m-√sØ s\mt_¬ ]pc-kvIm-c-Øn\v

A¿l-amb Kpcp-Xz-X-cwK Kth-j-W-Ønepw Is≠-

Ø-enepw ̀ mK-`m-°mb BtKmf imkv{X⁄°q-

´m-bva-bn¬ AwK-am-bn-cp∂bmfpamWv At±lw.

Kpcp-Xz-˛X-cw-K tPym-Xn-im-kv{X(gravitational-wave

astronomy) taJ-e-bn¬ B[n-Im-cnI sshZ-Kv[y-

ap≈ Bfmbpw At±lw Adn-b-s∏-Sp∂p.

AGZ ]≤Xn {]Imcw Hmtcm kvtImfdpw C≥

Ãn-‰yq-´ns‚ 12 Kth-jW ]cn-]m-Sn-I-fn-¬ H-∂ns‚

`mK-am-Ipw. Kpcp-Xzm-I¿j-W-hp-ambn _‘-s∏´ Hcp

Kth-j-W-Øn¬(Gravity and Extreme Universe program)

Xs∂-bmWv tUm.-A-PnXv ]s¶-Sp-°p-I. kvtIm

tfgvkv t{]m{Km-ans‚ Imem-h[n c≠v h¿jam-Wv.

Cu Ime-b-f-hn¬ Hmtcm kvtImf¿°pw Hcp e£w

tUmf¿ hoXw Kth-j-W-k-lm-bw e`n-°pw. Kpcp-

Xzm-I¿jWhpw tPymXn¿`u-Xn-Ihpw t]mep≈

hn⁄m-\-ta-J-e-I-fnse k¿thm-∂-X-cmb Kth-j-
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D≠m-bm¬Xs∂ Xncn-®-dn-bp-∂-Xn-\p-ambn k¶o¿W-

amb kmt¶-Xn-I-Øn-I-hp≈ kwhn-[m\hpw Hcp-°n-

bn-́ p-≠v.

Z¿∏-W-ßƒ XΩn-ep≈ AI-e-Øn¬ Hcp tImSn

tImSn tImSn(1,000,000,000,000,000,000,000)bnsemcwi-

Øns‚ hyXymkap≠m-bm¬t]mepw AXv Is≠-

Øm≥ Ign-bpw. ]t£ AXn\v X° Kpcp-Xzm-I¿jWX

cw-K-ßƒ kr„n-°m≥ Xs∂ {]]-©-Ønsehn-sS-sb-

¶nepw "`b-¶c kw`-h--ßƒ' D≠m-I-Ww. Aß-s\-

sbm∂v BZy-ambn Is≠-Øn-bXv 2015 BKÃv 14˛\m-

Wv. A∂v c≠v ssetKm \nco-£-W-\n-e-b-ß-fnepw

C¥y≥ kabw D®-I-gn™v 3 aWn 20 an\n´v 15 sk

°≥Un¬, an√n sk°≥Up-I-fpsS CS-th-f-bn¬,

Kpcp-Xzm-I¿jW Xcw-K-Øns‚ hy‡-amb kn·¬ e`n-

®p. A©n-sem∂v sk°≥Uv -am{Xw \o≠p-\n∂ B

kw`hw A]-{K--Yn-s®-Sp-°m≥ Bbn-c-tØmfw im

kv{X-⁄¿ GXm\pw BgvN-Iƒ ]Wn-s∏-́ p. HSp-hn¬

a\- n-em-bXv CXm-Wv: GXm≠v 130 tImSn h¿jw apºv

A{X-Xs∂ {]Im-i-h¿jw AIse c≠v ̀ oa≥ Xtam-

K¿Ø-ßƒ(black holes) ]c-kv]-c- Kpcp-Xzm-I¿j-Ww

aqew ASpØv h∂v ]c-kv]cw ebn®v H∂m-bn- Xo¿∂-

t∏mƒ _m°n-h∂ {Zhyw, Du¿P-ambn Kpcp-Xzm-I¿j

WXcw-K-cq-]-Øn¬ ]pd-Øp-h-cn-I-bm-bn-cp-∂p. kqcy

s‚ {Zhy-am-\-Øns‚ aq∂n-c-´n-bp≈ {Zhy-amWv Hcp
sk°≥Uns‚ A©n-sem∂v ka-bw-sIm≠v Du¿P-
ambn amdn-b-Xv. B ka-bØv Zriy-{]-]-©-Ønse
F√m \£-{X-ßfpw IqSn ]pd-Øp-hn-Sp∂ Du¿P-Øn
s‚ ]e aS-ßm-bn-cp∂p AXv. ]n∂oSv 2015 Unkw-_¿
26-̨ \pw 2017 P\-hcn 4˛\pw BKÃv 14-̨ \pw CØcw
Xtam-K¿Ø-ß-fpsS Iq´n-bnSn Is≠-Øn-bn-´p-≠v.
CsX√mw tN¿∂-t∏mƒ s\mt_¬ ]pc-kv°mcØn\v
A¿lam-bn.

Bbn-c-Øn-e-[nIw imkv{X-⁄-cpsS A{im-¥-]-
cn-{iaw CXn\v ]n∂n-ep-≠v. Hcp s\mt_¬ ]pc-kvIm
cw aq∂n-e-[nIw t]¿°v hoXn®v \¬Im-dn√ F∂v
am{Xw. C¥y-bnse 11 ÿm]-\-ß-fn¬ \n∂mbn 37
imkv{X-⁄¿ Cu kwL-Øn-ep-s≠-∂Xpw AXn¬
ae-bm-fn-Ifpw Dƒs∏-Sp-∂p-sh-∂Xpw \ap°v A`n-am\w
\¬Ip-∂p. kwL-Øn\v t\Xr-Xz-ta-IpIbpw {]h¿
Ø-\-ßsf GtIm-]n-∏n-°p-Ibpw sNbvX aq∂v t]¿
t° ]pc-kvIm-c-ap-≈p-sh-¶n-epw, Cu ZuXy-Øn\v th

≠n temI-Øn¬ CXx]-cy-¥ap≠m-bn´n-√mØ hn[w

cq]-s∏´ cmPym-¥c Kth-j-I-°q-´m-bva- Xs∂-bmWv

bYm¿∞-Øn¬ kΩm-\n-X-am-bn-cn-°p-∂-Xv.

�

Po h≥ \ne\n¿Øm≥ klmbn°p∂ AXnk

¶o¿Wßfmb ssPhX∑m{XIsf, Ah \n¿

an®ncn°p∂ AXnkq£vaßfmb IWnIIfpsS Xe

Øn¬ LSIßfmbn hn`Pn®v ImWm≥ klmbn°p

∂ AXnioX Cet{Œm¨ kq£vaZ¿in\n(Cryo-Ele

ctron Microscope) I≠p]nSn® PmIv Upt_mtj

(Jacques Dubochet), tPmInw {^m¶v(Joachim Frank),

dn®m¿Uv sl≥tUgvk≥(Richard Henderson) F∂o

imkv{X⁄¿°mWv ckX{¥ hn`mKØn\p≈ C

s°m-√sØ s\mt_¬ kΩm\w. Ch¿ bYm{Iaw

kzn‰vk¿e‚nse temtk≥ k¿ΔIemime(University

of Lausanne), Atacn°bnse sImfw_nb k¿ΔIem

ime, {_n´\nse tIw{_nUvPnep≈ Fw.-B¿.-kn.

tamfn-Iyp-em¿ _tbm-fPn et_m-d-́ dn(MRC Laboratory

of Molecular Biology) F∂nhnSßfn¬ KthjWw \S

Øp∂hcmWv. Ch¿ cq]Iev]\ sNbvX, hfsc Xmgv

� tUm.-]n. A\-́ -]-ß-\m-̀ ³

s\mt_¬ 2017: ck-X{¥w

ssPhckX{¥Ønse apt∂‰w;

AXnioX Cet{Œm¨ kq£vaZ¿in\n

Upt_mtj tPmInw {^m¶vsl≥tUgvk≥
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∂ Xm]\nebn¬ {]h¿Øn°p∂ {]tXyI Xcw Ce

t{Œm¨ ssat{ImkvtIm∏pIƒ, ssPhX∑m{XI

fpsS Nn{Xßƒ hfsc Ffp∏Øn¬ FSp°m≥ k

lmbn°pw. ssPhckX{¥ taJebn¬ apt∂‰ap≠m

°m≥ ]cym-]vX-amWv Cu I≠p-]n-Sn-Øw.

AXnkq£vaßfmb hkvXp°sf Zriy{]Imiap

]tbmKn®v ImWm≥ Ignbn√. AXn\v Cet{Œm¨

ssat{ImkvtIm∏pIƒ Bhiyambn hcp∂p. F

∂m¬ Db¿∂ Du¿Pap≈ Cet{Œm¨ [mc ssPh

tImißsf \in∏n°p∂Xn\m¬ Poh\p≈ tIm

ißsf°pdn®v ]Tn°m≥ Ahbpw klmbIa√.

am{X-a-√, Cet{Œm¨ kq£vaZ¿in\nIfn¬ hm

bpclnXmhÿ \ne\n¿tØ≠Xn\m¬ PeX∑m{X

Iƒ _mjv]oIcn°s∏´v ssPhX∑m{XIfpsS kzm

`mhnILS\ \in°pIbpw sNøpw. F∂m¬ Ce

t{Œm¨ kq£vaZ¿in\n D]-tbm-Kn®v t{]m´o≥X∑m

{XbpsS {Xnam\ {]Xn_nw_saSp°m≥ dn®m¿Uv

sl≥tUgvk\v 1990¬ Ign-™p. Cet{Œm¨ kq£v

aZ¿in\nbpsS klmbØm¬ k¶o¿Wamb Zznam\

{]Xn_nw_ßsf efnXamb {Xnam\ {]Xn_nw_ß

fm°m≥ tPmInw {^m¶v 1975˛1986 Ime-L-´Øn¬

\SØnb KthjWßfpsS ̂ eambpw km[n®p. Pm

Iznkv Upt_mtjbpsS KthjWßƒ Cet{Œm¨

kq£vaZ¿in\nbn¬ PeØns‚ D]tbmKw km[y-

am°n. ssPh X∑m{XIƒ°v Np‰pap≈ shffsØ

s]s´∂v XWp∏n®v IÆmSn cq]Ønem°n kpc£nX

am°n, AhbpsS F√m kz`mhßfpw \ne\n¿Øn

s°m≠pXs∂ hniZambn ]Tn°m\p≈ kwhn[m\ap

≠m-°m\pw At±lØn\v Ign-™p. 1980embn-cp∂p

CXv.

2013 Bb-t∏m-tg°pw, Cu imkv{X⁄cpsS K

thjW^eambnØs∂, Cet{Œm¨ kq£vaZ¿in\n

D]tbmKn®v ssPh X∑m{XIsf AXnkq£va Xe

Ønep≈ ]T\Øn\v hnt[bam°m≥ km[n®p. tIm

ikvXcØn¬ AS°w sNøs∏´ _mŒocnb¬ tdm

tUmkv]n≥ F∂ t{]m´o≥ th¿Xncns®Sp°p∂Xn\v

]Icw Du¿Pw Ipd™ Cet{Œm¨ [mc D]tbmKn®v

•qt°mkv emb\n sIm≠v D]cnXew s]mXn™v Cu

t{]m´o\pIfpsS Nn{XsaSp°m\pw hnhn[ ZniIfn¬

\n∂p≈ Nn{Xßsf kwtbmPn∏n®v IrXyamb cq]w

kr„n°m\pw slt≥Ugvk¨s‚ KthjWw hgn

sXfn®p. tPmInw {^m¶v hnIkn∏ns®SpØ CtaPv

t{]mkknwKv coXnIfpsS klmbtØmsS t{]m´o\p

IfpsS Nn{Xßsf Iºyq´¿ klmbtØmsS Xcw

Xncn®v Htc t]mep≈hsb h¿KoIcn°pIbpw AXns‚

Zznam\ Nn{Xßsf Iq´nt®¿Øv {Xnam\LS\ cq]s∏

kn°m sshd-kns‚ LS-\-̨ A-Xn-ioX Cet{Œm¨ ssat{ImkvtIm∏neqsS
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In temt\mh F∂Xv- Hcp ]pXnb hm°mWv-. {_n

bm≥ tUhnUv- sa‰v-kv-sK¿ F∂ imkv-{X

⁄\mWv ]pØ≥ ]Z-Øns‚ {k„m-hv. 2010emWv-

At±lw Cu hm°v- BZyambn {]tbm-Kn-°p-∂-Xv.

Intem F∂m¬ Bbncw F∂¿∞w. Intem {Kmw,

Intem ao‰¿ F∂ hm°pIfn¬ Intem Cu A¿∞

ØnemWv- D]tbmKn°p∂Xv-. t\mh F∂m¬ ]pXnb

Xv- F∂¿∞w. ]pXnb \£{Xß sf Hm¿°m∏pdØv-

Is≠Ønbt∏mƒ ]gbIme tPymXnimkv-{X⁄¿

]et∏mgpw Ahsb t\mh F∂v hnfn®ncp∂p. ]t£,

Ah icn°pw ]pXnbhb√. Xnf°°pdhv aqew Imgv-

Nbn¬ s]SmXncp∂ Nne \£{Xßfn¬ s]s´∂v-

s]m´nsØdnIfpw Bfn°ØepIfpap≠mIptºmƒ

Ah {]Xy£amIp∂XmWv- t\mhbmbn ImWp∂Xv.

Hcp Bbncw t\mhbpsS Du¿PaSßnbh F∂ A¿

∞ØnemWv- Intemt\mh F∂ {]tbmKw h∂Xv-.

CXnt\°mƒ IqSnb KWØn¬ s]Sp∂hbmWv-

kq∏¿ t\mhIƒ.

Hcp \yqt{Sm¨ XmcØnt\mSv- as‰mcp \yqt{Sm¨

Xmctam XtamK¿Øtam(ªm°v- tlmƒ) IqSnt®cp∂

XI¿∏≥ kw`hamWv- Intemt\mh. kqcys‚ ]e

aSßv- {Zhyam\ap≈ \£{XßfpsS ]cnWmaØnse

Ahkm\ Zibnse Hcp {][m\ km[yXbmWv- \yq

t{Sm¨ Xmcw. XtamK¿ØamWv- as‰mcp km[yX.

\yq¢nb¿ ASp°fbnse C‘\w Xocptºmƒ Kpcp

Xz_eØns\Xnsc ]nSn®p\n¬°m≥ IgnbmsX,

AhbpsS Imºv- Npcpßn hfsc km{μXbp≈ Hcp

tKmfambn amdpw. {Zhyam\Øn¬ kqcys‚ ]eaSßv-

BImsa¶nepw hymkm¿[w ]tØm ]Xn\t©m In

tem ao‰td ImWq. AXns‚ ]Zm¿∞Øns‚ hen

sbmcp `mKhpw \yqt{SmWpIfmbncn°pw. B {Zhyw

Hcp kv-]qsWSpØm¬ AXns‚ am v- FhdÃv- sImSp

apSnbpsS A{X hcpw F∂v ]d™m¬ AXv- AXni

tbm‡nb√.

13 tImSn h¿jw apºv- Hcp \mƒ:
]≠v ]≠v-, GXm≠v- 13 tImSn h¿jw apºv-, `qan

bn¬ Znt\mkdpIƒ hnlcn®ncp∂ ImeØv-, AßI

se F≥ Pn kn 4993 F∂ KmeIv-knbn¬ Hcp Znh

kw Hcpb¶c kw`hap≠mbn. ]ckv-]cw {`aWw sN

� tUm.-F³. jmPn
nshaji101@gmail.com

In\mhp t]mse Hcp Intemt\mh

SpØpIbpw sNbvXp. Cu {Xnam\LS\ D≠m°n

sbSp°p∂Xn\p≈ Iºyq´¿ A¬tKmcnXw

At±lw cq]s∏SpØnbXmbncp∂p.

Cet{Œm¨ kq£vaZ¿in\nIfn¬ Xmgv∂ a¿±

Øn¬ PeIWnIIƒ _mjv]oIcn®pt]mIp∂Xn

\m¬ ssPhX∑m{XIƒ \in®pt]mIp∂Xmbn 1980

IfpsS BZy Imeßfn¬ PmIv Upt_mtj

Is≠Øn. AXn\m¬ Pe IWnIIsf hfsc s]s´

∂v Xs∂ XWp∏n®v •mkv cq]Ønte°v am‰m≥ At±

lw {ian®p. {ZmhI ss\{SP≥ D]tbmKn®v CussY

s\ XWp∏ns®SpØv,  t{]m´o≥ kmºnfpIƒ AXn¬

ap°nsbSpØv PeIWnIIsf •mkv cq]Ønem°n,

Ahsb \in∏n°msX Xs∂ ]Tn°p∂Xn¬ At±

lw hnPbn°pIbpw sNbvXp.

Cu aq∂v imkv{X⁄cpsSbpw XpS¿®bmb Kth

jWßfpsS ̂ eambn 2013HmsS AXnioX Cet{Œm

¨ kq£vaZ¿in\n hnIkn∏ns®Sp°s∏´p. ssPh

X∑m{XIfpsS KXn \n¿Wbn°m\pw, Ahsb am¿K

at[y XWp∏n®v kq£vaXeØn¬ hniIe\w sNøm

\pw Ch klmbIam-bn. XpS¿∂v cmkhkvXp°fp

]tbmKn®p≈ tcmKNnIn’Isfbpw B‚n_tbm

´n°pIsfbpw {]Xntcm[n°p∂ t{]m´o\pIsf°pdn

®pw {]Imikwt«jWØn\v klmbn°p∂ X∑m

{XIsfbpw {ihWØn\v klmbn°p∂ X∑m{XI

sfbpw Ipdn®v ]Tn°m≥ km[n®p. sImXpIns‚

ISnbneqsS a\pjyicocØn¬ {]thin®v ]\n, k

‘nthZ\, \hPmX inip°fpsS akvXnjvI \mi\w

XpSßnbhbv°v ImcWamIp∂ kn° sshdkpIsf

Ipdn®v ]Tn°m\pw tdmtUmkv]n≥ AS°w \nch[n

t{]m´o\pIsf°pdn®v a\ nem°m\pw Ahbn¬

]cnÿnXn°\pkcn®v kw`hn°p∂ hyXnbm\ßsf

Adnbm\psa√mw klm-bn-®Xpw CXm-Wv. sshZyim

kv{XcwKØpw ssPhimkv{X KthjW taJebnepw

Cu I≠p-]n-SnØw henb apt∂‰Øn\v klmbIam

bncn°p∂p.

�

(Fd-Wm-Ipfw alm-cm-Pmkv tImtfPnse ck-X-{¥

-hn-`mKw  Atkm-kn-tb‰v s{]m^-kdmWv teJ-I≥.

9388405957)
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bv-Xncp∂ c≠v- \yqt{Sm¨ Xmcßƒ ASpØSpØv-

h∂v- HSphn¬ sk°≥Un¬ Hcp e£w Intem ao‰¿

thKXbn¬ Iq´nbnSn®p. AXns‚ A\pcW\ßƒ

KpcpXz XcwKambpw hnZypXv- Im¥nI XcwKßfm

bpw \m\mZn°nte°pw {]hln®p. HSphn¬ 2017

HmKkv-‰v- 17\v- C¥y≥ kabw sshIpt∂cw 6 aWn

11 an\n v́- kabØv- hSt° Atacn°bnse c≠v- Kpcp

Xz XcwK \nco£W \nebßfmb ssetKm (LIGO-

Laser Interferometer Gravitational wave Observatory)Ifn¬

hy‡amb knKv\¬ e`n®p. C‰enbnse hn¿tKm \ne

bØnemIs´ hy‡X Ipd™ knKv\epw e`n®p.

1.7 sk°≥Uv- kabØn\Iw \mkbpsS s^¿an

Kmam td kv-t]kv- sSenkv-tIm∏nepw CXns‚ knKv\¬

e ǹ®p. \nanjßƒ°Iw Ggv- ̀ qJfißfnsebpw \nc

h[n KthjIcpsS samss_¬ t^mWpIƒ dnwKv-

sNbv-Xp. hnhn[ cmPyßfnepw _lncmImiØpw

hn\ykn°s∏´n´p≈ hnhn[ Xcw sSenkv-tIm∏v- Iym

adIƒ Atßm´v Xncn™p. In´p∂ hnhcßƒ ]cn

tim[n°m\pw A]{KYn°m\pambn \membncØn

e[nIw H∂mwInS tPymXnimkv-{X⁄¿ cm{Xn ]I

em°n. Xncph\¥]pcsØ sFkdpw sF sF Fkv-

Snbpw Dƒs∏sS 11 ÿm]\ßfnse imkv-{X⁄cpw

\ΩpsS _lncmImi \nco£W \nebamb Akv-

t{Smkm‰pw ]qs\bnse Iq‰≥ tdUntbm sSenkv-

tIm∏pw `qanbnse G‰hpw DbcØn¬ ÿnXn sN

øp∂ \ΩpsS lnameb≥ N{μ sSenkv-tIm∏pw Cu

]T\Øn¬ sNdpX√mØ ]¶v hln®p.

kph¿W t\´ßƒ
CXmZyambmWv- Hcp tPymXnimkv-{X kw`hw C{X

b[nIw C\ßfn¬s]´ \nco£W \nebßƒ Hcpan

®v \nco£n°p∂Xv. HØncn Imcyßƒ Is≠Øm≥

Ign™p.

1. CXv- Hcp Intemt\mhbmWv-. c≠v- \yqt{Sm¨ Xm

Intem-t\mh Ncn-{X-Im-cs‚ ̀ mh-\-bn¬
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cßƒ ]ckv-]cw Iq´nbnSn°ptºmgp≠mIp∂ Xcw

XcwKcq]amWv- \ap°v e`n®Xv-. hnhn[ Xcw \yq

t{Sm¨ Xmcßƒ°v- Cßs\ kw`hn°ptºmƒ

D≠mIp∂ KpcpXz XcwKßfpsS tcJmNn{Xw

imkv-{X⁄¿ aptº Xs∂ Xømdm°nh®ncp∂p.

H∂v- HØpt\mt°≠ Imcyta D≠mbncp∂p≈q.

]me°ms´ ]dfnbn¬ P\n® _meAøcpw s]cn

¥¬aÆ°mc≥ APnXv- ]ctaizc\psams° Cu

cwKsØ ]penIfmWv-.

2. KpcpXz XcwKtØmsSm∏w Xs∂ Kmam civ-anI

fpw \nco£n®Xv- Hcp henb tNmZyØn\v- hy‡

amb DØcambn. _lncmImiØv- ÿm]n®n´p≈

hnhn[ Kmam ZqcZ¿in\nIƒ CØcw knKv\ep

Iƒ CXn\v apºpw ]nSns®SpØn´p≠v-. CXv- \yq

t{Sm¨ Xmcßƒ ]ckv-]cw Iq´nbnSn°p∂ In

temt\mhIfpsS `mKamsW∂v- ssk≤m¥nI¿

Duln®ncp∂psh¶nepw {]Xy£amb sXfnhv e

`n°p∂Xv- Ct∏mgmWv-. sNss∂ amØam‰n°¬

C≥kv-‰n‰nbq´nse sI.Pn AcpWpw(Acp¨

tImS\mSv-) kl{]h¿ØIcpw Ipd®v- h¿jßfm

bn Cu cwKsØ kPoh km∂n[yamWv-.

3. CXmZyambmWv- KpcpXzXcwKØns‚ t{kmX v-

IrXyambn Xncn®dnbp∂Xv-. aq∂v- \nco£W \ne

bßƒ Cu knKv\¬ tcJs∏SpØnbXn\m¬

t{kmX ns‚ GItZi Zni a\ nem°m≥ Ign

™p. a‰v ZqcZ¿in\nIƒ D]tbmKn®v- KmeIv-knbn

se Cu kw`hØns‚ hy‡amb Nn{XsaSp°m

\pw Ign™p. CXv- Ncn{Xt\´amWv-.

4. Kmamtd, FIv-kv-td XpSßn Zriy{]Imiw, C≥

{^msdUv-, tdUntbmthhv- F∂nßs\ hnhn[

XcwKssZ¿Lyßfn¬ Cu kw`hsØ XpS¿ \n

co£Wßƒ°v- hnt[bam°nbn´p≠v-. CXv- kam

\XIƒ A[nIan√mØ kw`hamWv-. \qdv IW

°n\v- KthjW {]kn≤oIcWßƒ°v- CXv- Du¿

PtaIpw.

5. {]]© hn⁄m\obØn\pw CXv- Hcp ssI klm

bw \¬Inbn´p≠v-. KpcpXzmI¿jW XcwKßfp

sS Xo{hXbpsS Afhn¬ \n∂v- CXns‚ t{km

X nte°p≈ Zqcw IW°m°nbn´p≠v-. CXn¬

\n∂p≈ {]ImiØns‚ Nph∏p\o°(sdUv- jn v̂-

‰v)Øn¬ \n∂pw Zqcw Af°m≥ Ignbpw. Cu hn

hcßfn¬ \n∂v- l_nƒ ÿncm¶Øns‚ Afhv-

70 km/s/mpc F∂v- Is≠Ønbn´p≠v-. CXv- hyXykv-

Xamb coXnbn¬ ap≥]v- \SØnb Is≠Øep

Ifpambn tbmPn®pt]mIp∂psh∂Xv- henb B

flhnizmkw Xcp∂p. Cu ÿncm¶Øns‚ aqey

Øn¬ \n∂mWv- {]]©Øns‚ Bbp v- IW°m

°p∂Xv-.

6. cmPymXn¿ØnIsf√mw ewLn®psIm≠p≈ k¿

h cmPy imkv-{X⁄ Iq´mbv-abpsS hensbmcp

hnPbamWnXv-. Bbnc°W°n\v imkv-{X⁄cm

Wv- Cu t\´Øn\v ]n∂n¬ {]h¿Øn®Xv-. sse

tKmbpsS aq∂masØ \nco£W\nebw C¥y

bnemWv- ÿm]n°m≥ t]mIp∂Xv- F∂Xv- {it≤

bamWv-. a‰v- \nco£W\nebßfn¬ \n∂v- Gsd

AIsebmsW∂Xn\m¬ t{kmX pIfpsS ÿm

\w \n¿Wbn°p∂ ImcyØn¬ IrXyX IqSpw.

C¥ybnse \nco£W\nebØns‚ BZy t{]m

t´mssS∏v- D≠m°p∂Xn\v- t\XrXzw \¬InbXv-

\ΩpsS \m´pImc≥ kn.Fkv- DÆn°rjv-W\m

sW∂Xv- Ipd®v- A`nam\w \¬Ip∂p.

7. tIcfØnse c≠v- ]pØ≥ ]T\ KthjW ÿm

]\ßƒ Cu I≠p]nSpØßfn¬ `mK`m°mbn

F∂Xv- {it≤bamWv-. Xncph\¥]pcw sFk

dn¬ A¿®\ ss] t\XrXzw \¬Ip∂ Hcp kwL

hpw Xncph\¥]pcsØ Xs∂ sF sF Fkv- Sn

bnse civ-an e£v-an t\XrXzw \¬Ip∂ as‰mcp

kwLhpw \ΩpsS \m´nse KthjW cwKØn

s‚ amdp∂ apJßsf {]Xn\n[oIcn°p∂p.

8. C\n Cu kw`hßfnse kph¿W t\´w F∂v-

hntijn∏n°mhp∂ as‰m∂p≠v-. Cu Iq´nbnSn

hgn kr„n°s∏Sp∂ `oaamb Du¿Pw ]pXnb

aqeIßfpsS kr„n°v CSbm°psa∂v imkv-{X

⁄¿ IcpXnbncp∂p. CXv- icnbmsW∂Xn\v- hy

‡amb sXfnhv- CØhW e`n®n´p≠v-. sh≈n,

kz¿Ww, πm‰n\w F∂o aqeIßfpsS km∂n[yw

kv-s]{ŒØn¬ \n∂v- a\ nem°m≥ Ign™n´p≠v.

Cu Hmtcm aqeIhpw F{Xbp≠mbn´ps≠∂v tNm

Zn®m¬ DØcw tI v́- t_m[w sIScpXv-. kz¿Whpw

πm‰n\hpw tN¿∂v- 10 ̀ qanbpsSb{X hcpw. \ΩpsS

tamXncØnepw amebnepsams°bp≈ kz¿Whpw

`qXImeØv- GtXm Intemt\mhbn¬ D≠mb

Xmbncn°Ww F∂dnbptºmƒ F¥mWv- tXm∂p

I?

9. Cu kw`hw ImWmXncp∂Xphgn Hcp I≠p]nSp

ØØn\v klmbn®v- Ncn{XØns‚ `mKambn

\ΩpsS kz¥w Akv-t{Smkm‰v-. Cu Intemt\mh

kv-t^mS\Ønep≠mb KmamIncWßƒ km[mc

WKXnbn¬ Akv-t{Smkm‰n¬ tcJs∏SptØ≠

Xmbncp∂p. ]t£, AXp≠mbn√. Hcp hniZoI

cWw am{XamWv CXn\p≠mbncp∂Xv-. `qan Akv-

t{Smkm‰n\pw B t{kmX n\pw CSbn¬ \ne sIm

≠v Kmam IncWßsf XS™n-cn°Ww. Cu hnhc

Øn¬ \n∂v- t{kmX ns‚ Zni Adnbm≥ Ign

™p. Aßs\ H∂pw Is≠ØmsX Akv-t{Sm

km‰v- Cu t\´Øn¬ ]¶mfnbmbn.

Intemt\mhtbmsSm∏w kw`hn® Imcyßƒ apgp

h≥ hniZoIcn°Wsa¶n¬ {]]©Øns‚ ASn

ÿm\ _eßfmb hnZypXv-Im¥nI _ew, KpcpXzm

I¿jW _ew, c≠n\w \yq¢nbm¿ _ew F∂nhsb

sb√mw Ipdn®v \nehnep≈ kn≤m¥ßƒ D]tbmKn

°Ww. `uXnIimkv-{XØns‚ hnhn[ D]imJIƒ

]ckv-]c ]qcIambn {]h¿Øn°p∂psh∂Xn\v- \√

Hcp DZmlcWamIpIbmWv- Cu kw`hw.

�
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A ∂p-hsc Adn-b-s∏-Sm-Xn-cp∂ Nne aqe-I-

ßƒ, imkv{X-⁄-cp-sS IÆv -sh-´n®v Kth-

j-W-im-e-I-fn¬ \n∂v Hm¿°m-∏p-d-sØm-cp- Zn-hkw

]pd-Øp-NmSn {]kn-≤ntbm Ip{]-kn-≤ntbm t\Sn-bn-

´p-≠v. DZm-l-c-Ww, c≠mw temI-a-lm-bp-≤-Øns‚

A¥y-]m-Z-Øn¬ P∏m-\n¬ AWp-t_mw_n´-tXm-sS-

bmWv "πqt´m-Wnbw' (plutonium) F∂ teml-Øns‚

P\\w temI-a-dn-™-Xv. "kvt^mS-\m-fl-I-amb P\\w'

(Explosive birth) F∂mWv AXns\ Nne¿ hnti-jn-∏n-

®Xv. CXv BZy-ambn kw`-hn-®Xv tdUn-b-Øns‚

Imcy-Øn-em-Wv. AXn-i-‡-amb tdUntbm BŒn-h-

X-bp-≈, AXn-Zp¿e-`-amb aqe-Ißsf th¿Xn-cns®-

Sp-°m\mh-iy-amb ssk≤m-¥nI⁄m\-tam, {]mtbm-

KnI kmt¶-XnI⁄m\tam th≠{X e`yas√∂v

Icp-Xn-bn-cp-∂ Im-e-ØmWv tdUnbw cwK-{]-thiw

sNbvX-Xv. tdUntbm BIvSn-hX F∂ {]Xn-`m-k-

sØ-∏‰n IqSp-X¬ ]Tn-°m\pw Dƒs°m-≈m\pw tdUn

bØns‚ I≠p-]n-SnØw klm-bn-®p. B[p-\nI

imkv{X-N-cn-{X-Ønse Hcp \n¿Æm-b-I- h-gn-Øn-cn-hm-

bn-cp∂p tdUn-b-Øns‚ I≠p-]n-Sn-Øw. tdUnbw IY-

bnse saKm-Ãm¿ Pohn-®n-cn°ptºmƒ Xs∂ CXn-

lm-k-ambn amdnb tacn- Iyqdn Bbn-cp-∂p. al-Øpw

kml-kn-I-hp-am-b B km[-\-bpsS AwKo-Im-c-ambn

sIan-kv{Sn-°p≈ 1911-̨ se s\mt_¬ kΩm\w Ah¿

°v \¬I-s∏-´p. tacn Iyqdn°v e`n® c≠m-asØ

s\mt_¬ kΩm-\-am-bn-cp-∂p- A-Xv. t\csØ 1903˛¬

^nkn-Ivkn-\p≈ s\mt_¬ ]pc-kv°mcw `¿Øm-

hmb ]ntb¿ Iyqdn(Pierre Curie) sl‚n s_sIzsd¬

(Henry Becqurel) F∂nh-tcm-sSm∏w tacn Iyqdn ]¶n-

´n-cp-∂p.

A¬]w Xncn-™p-t\m-°mw
tdUntbm BŒn-hX F∂ A¤pX {]Xn-`mkw

I≠p-]n-Sn-®Xv {^©v ̀ uXnIimkv{X-⁄-\mb sl

‚n s_sIz-sd¬ Bbn-cp-∂p. Ccp-]Xmw \q‰m-≠nse

henb I≠p-]n-Sn-Ø-ß-fn¬ H∂m-bn-cp∂p tdUntbm

BŒn-h-X. AWp-tI-{μ-L-S-I-ß-fpsS D’¿P-\w-hgn

Hcp aqeIw as‰mcp aqe-I-tam, AXn-s‚-Xs∂ sF

tkm-tSm-t∏m Bbn- am-dp∂ {]{In-b-bmWv tdUntbm

BŒn-h-X. B¬^, _o‰ IW-ß-fmWv km[m-cW

D’¿Pn-°-s∏-Sp-∂-Xv. Ch-sb-Øp-S¿∂v Kmam- In-c-W-

ß-fpw. tdUntbm BŒn-hX c≠v hn-[-Øn-ep-≠v. H∂v,

kzm`m-hnI tdUntbm BŒn-h-X(Natural radio activ-

ity); _mly t{]c-W-Iq-SmsX kzbw \S-°p∂ hnL-

S-\w. as‰m-∂v, Ir{Xna tdUntbm BŒn-h-X.

kzm`m-hnI tdUntbm BŒnhXbp≈ aqe-I-ß-

fn¬ apJy-am-bh bpdm\n-bhpw tXmdn-b-hp-am-Wv. J\n-

P-ß-fn¬ Ah-bpsS ]cn-Wmaw th≠-{X-bp-≈-Xn-\m¬

bpdm\n-bhpw tXmdn-bhpw cmk-hn-t«-j-Ww-hgn th¿

Xn-cn-s®-Sp-°m≥ {]bm-k-an-√. t]mtfm-Wn-bw, tdU¨,

tdUn-bw, BŒn-\nbw, s{]m´m-Iv‰o-\nbw F∂n-h-bmWv

a‰v kzm`m-hnI tdUntbm BŒoh aqe-I-ßƒ. Ch-

sb√mw {]Ir-Xn-bn¬ AXn-Zp¿e-`-ambn am{Xw ImW-

s∏-Sp∂hb-t{X. F∂v -X-s∂-b√, bpdm\n-b-Øn-s‚

bpw tXmdn-b-Øn-s‚bpw tdUntbm BŒoh hnL-S-

\Øm¬ {]Ir-Xn-bn¬ \n¿an-°-s∏-Sp∂hbm-sW∂

{]tXy-I-Xbpw Cu aqe-I-ßƒ°p-≠v. Bh¿Ø-\-]-

´n-I-bpsS A¥y-`m-K-Øp≈ Cu aqe-I-ß-fpsS J\n-

P-ß-fnse km∂n≤yw cmk-hn-t«-jWw hgntbm

kvs]t{Œm-kvt°m]n hgntbm Xncn-®-dn-bpI Xo¿Øpw

� s{]m^.- sI.BÀ. P\mÀ±-\³
krj231@rediffmail.com

IhÀtÌmdn
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Zpjv°-c-am-bn-cp-∂p. CsXm-s°-bm-sW-¶nepw bpdm\n-

b-Ønepw tXmdn-b-Ønepw at‰-sX-¶nepw tdUntbm

BŒoh A]-{Z-hy-ap-≠m-Ip-sa∂v A∂mcpw Icp-Xn-bn-

cp-∂n-√.

Hcp tdUntbm BŒo-h -aq-e-I-Øns‚ em£-Wn-

I- KpW[¿a-amWv AXns‚ A¿≤m-bp-kv(half life pe-

riod). Hcp \n›nX Afhv tdUntbm BŒo-h ]Zm¿

∞w timjWw aqew ]Ip-Xn-bmbn Ipd-bm≥ FSp-

°p∂ ka-b-amWv AXns‚ A¿≤m-bp-kv. Hcp tdUn

tbm BŒo-h- aq-e-I-Øns‚ ÿnc-Xsb CXv kqNn-

∏n-°p-∂p. Nne-Xns‚ A¿≤m-bpkv tIhew ss]t°m

(pico) -sk-°‚p-IfmsW-¶n¬ a‰v Nne-Xn-t‚Xv tImSn-

°-W-°n\v h¿j-ßƒhsc \ofpw. Zp¿e` tdUntbm

BŒoh aqe-I-ß-fpsS \njv°¿jWw imkv{X⁄

sc kw_-‘n-®n-S-tØmfw Hcp henb sh√p-hn-fn-bm-

bn-cp-∂p. AXn-\m-emWv Iyqdn -Z-º-Xn-I-fpsS Cu

cwKsØ Kth-jW {]h¿Ø-\-ßƒ {it≤-b-am-b-Xv.

s]mtfm-Wn-b-Øns‚ I≠p-]nSnØw
tdUntbm sa{Sn°v kt¶-Xw-hgn BZy-ambn I≠p-

]n-Sn-°-s∏´ kzm`m-hnI tdUntbm BŒoh aqe-I-am

Wv s]mtfm-Wn-bw. s]mtfm-Wn-b-Øns‚ KpW-[¿a-

ßƒ sa≥U-sebv^v 1870-˛¬ Xs∂ {]h-Nn-®n-cp-∂p.

_nkva-Ønt\°mƒ AWp-`mcw IqSn-bXpw sSeyq-dn-

b-Øn-t\mSv kmay-ap-≈-Xp-amb I≠p-]n-Sn-°-s∏-SmØ

Hcp aqe-I-Øn-\mbn Hcp ÿm\w Bh¿Ø-\-]-´n-I-

bn¬ Hgn-®n-́ n-cp-∂p. "Uhn sSeyq-dn-bw' F-∂m-bn-cp∂p

sa≥Usebv^v B aqeIØn\v XmXv°m-en-I-ambn

\¬Inb \maw. h¿j-ßƒ°v -tijw s]mtfm-Wnbw

I≠p-]n-Sn-°-s∏-́ -t∏mƒ sa≥U-se-bv̂ ns‚ Uhn. sS

eyq-dnbw Xs∂-bmWv s]mtfm-Wn-b-sa∂v sXfn-™p.

s]mtfm-WnbØns‚bpw XpS¿∂v tdUn-b-Øn-s‚bpw

I≠p-]nSnØw tdUntbm BŒn-h-X-bpsS Ncn-{X-
Ønse kph¿W-tc-J-Ifmbn \ne-\n-ev°p-∂p.

tdUntbm BŒn-hX F∂ {]Xn-̀ m-k-Øns‚ khn-

ti-j-X-I-fmWv tacn- Iyq-dn-tbbpw `¿Øm-hmb ]n
tb¿ Iyq-dn-tbbpw B cwKØv Kth-jWw \S-Øm≥
t{]cn-∏n-®-Xv. tacn˛]ntb¿ Zº-Xn-I-fpsS et_md-´dn

temKv _p°n¬ \n∂pw e`n® hnh-c-a-\p-k-cn®v 1897
Unkw-_¿ 10-˛mw Xob-Xn-bmWv Ah¿ s_Iz-sd¬ c
ivan-I-fn¬(A-ß-s\-bmWv tdUntbm BŒoh hnIn-

c-W-ßƒ A∂-dn-b-s∏-´n-cp-∂-Xv) ]T\w XpS-ßn-b-Xv.
tacn Xs∂-bmWv Kth-jW {]h¿Ø-\-ß-fpsS Np
°m≥ ]nSn-®-Xv. Ah¿ {]Z¿in-∏n® Bflm¿∞-X-

bpw, hnj-b-Øns‚ Imen-I-{]-k-‡nbpw ]ntb¿ Iyq-
dnsb kzm[o-\n-®p. Xs‚-Xmb Kth-jW {]h¿Ø-
\-ßƒ Dt]-£n®v tacn-bpsS Kth-j-W-Øns\m∏w

tNcm≥ ]ntb¿ Xocp-am-\n®p. IrXy-ambn AfhpIƒ
FSp-°p-I, ^e-ßƒ t{]mkkv sNøp-I F∂nh
]ntb¿ Gs‰-SpØp. tdUntbm BŒoh hnIn-c-W-ß-

fpsS Xo{hX Af-°m≥ a¿Z-ssh-Zyp-X-{]-`mh(Piezo

electric effect)sØ D]-tbm-K-s∏SpØnb-Xns‚ _lp-
aXn ]ntb-dn\v Ah-Im-i-s∏´-Xm-bn-cp-∂p. bpdm\nbw

J\n-P-ß-fp-tSbpw eh-W-ß-fp-tSbpw bpdm\nbw
teml-Øn-s‚bpw hnIn-cW Xo{hX(radiation Intensity)

bmWv Ah¿ apJy-ambpw Af-∂-Xv. bYm¿∞-Øn¬

CXm-bn-cp∂p Ah-cpsS Kth-jW {]h¿Ø-\-ß-fpsS

ImX¬. bpdm\nbw eh-W-ßƒ°mWv G‰hpw Ipdhv

hnIn-cW Xo{hX I≠-Xv. bpdm\nbw teml-Øn\v

AXn¬ IqSp-X¬ D≠m-bn-cp-∂p. G‰hpw IqSp-X¬

Xo{hX \nco-£n-°-s∏-´XmI-s´, ]n®vsª≥Uv F∂

bpdm\nbw J\n-P-Ønepw. ]n®vsª≥Un¬ bpdm\n-

b-tØ-°mƒ tdUntbm BŒn-h-X-bp≈ Hcp aqeIw

Ie¿∂n-cn-°p-∂p-sh∂ kqN-\-bmWv Cu ̂ e-ß-fn¬

\n∂v e`n®-Xv. as‰mcp {][m-\-s∏´ hkvXpX IqSn

Cu ]co-£-W-ß-fn¬ \n∂v tacn Iyqdn a\- n-em-

°n: tdUntbm BŒn-hX Hcp aqe-I-Øns‚ ss\

k¿KnI {]Xn-̀ m-k-am-Wv; BbXv at‰-sX-¶nepw {Zhy

hpamtbm Du¿P-t{km-X- p-amtbm aqeIw {]Xn-{]-

h¿Øn-®-Xns‚ D¬]-∂-a-√.

XßfpsS ]cn-I-¬]\ Iyqdn Zº-Xn-Iƒ ]mcnkv

A°m-Zan Hm^v kb≥k-kns‚ s{]mko-Un-Mvkn¬

1898 G{]n¬ 12-˛mw Xob-Xn- AhX-cn-∏n®p. ]n®vsª≥

Un¬ Hfn-®n-cn-°p∂ aqe-I-Øn-\m-bp≈ sXc-®n¬ Pn.

s_tam≠v(G. Bemont) F∂ sIan-Ãns‚ klm-b-

tØmsS G{]n¬ 14-˛mw XobXn Xs∂ Bcw-`n-°pI

bpw sNbvXp. Pqsse c≠mw-hmcw Ign-™-tXmsS

]n®vsª≥Uns‚ cmk-hn-t«-jWw ]q¿Øn-bm-bn. ]Sn-

]-Sn-bmbn th¿Xn-cn-s®-Sp-°-s∏´ Hmtcm LS-I-Øn-s‚

bpw BŒn-hX AXo-h-{i-≤-tbmsS Ah¿ Af∂v Xn -́

s∏SpØn. Ah-bn¬ _nkvaØv eh-W-ßƒ AS-ßnb

Hcp LS-I-Øn-emWv Iyqdnam¿ {i≤ tI{μo-I-cn-®-Xv.

AXn¬ \n∂pw D’¿Pn-°-s∏´ hnIn-cWßfpsS Xo

{hX ip≤-bp-td-\n-b-Øn¬\n∂v h∂-Xn-t\-°mƒ 400

aS-ßm-bn-cp-∂p. AXn¬ \n∂pw A⁄m-X- aq-eIw

B LS-I-Øn-emWv Hfn-®n-cn-°p-∂-sX∂v tacn Iyqdn

A\p-am-\n-®p.

"]n®vª≥Un¬ Dƒt®¿Øn-cn-°p∂ \qX\ tdUn
tbm BŒoh ]Zm¿YsØ∏‰n'(On a new radio active

substance contained in pitchblend)  F∂ Xe-s°-t´m-Sp-
Iq-Snb Hcp dnt∏m¿´v Pqsse 18-˛mw XobXn tN¿∂
]mcokv A°m-Zan Hm^v kb≥k-kns‚ Hcp sk
j-\n¬ Ah-cn-cp-hcpw tN¿∂v Ah-X-cn-∏n-®p. CXp-h
sc Adn-b-s∏-Sm-ØXpw AXn-i-‡-amb tdUntbm B
Œoh kz`m-h-ap-≈Xpw Zp¿e-`-hp-amb Hcp teml-Øn
s‚ kƒ^¿ buKnIw ]n®vsª≥Un¬ \n∂pw th¿
Xn-cn-s®-Sp-°m\mbn F∂v AXn-e-h¿ Ah-Im-i-s∏-
´p.

hnt«-j-WmflI KpW-[¿a-ß-fn¬ \n∂v B aqe
Iw _nkva-Øns‚ Ab¬hmkn Bbn-cn-°p-sa-∂mWv
Xßƒ A\p-am-\n-°p-∂-sX∂pw Ah¿ shfn-s∏-Sp-
Øn. Xß-fpsS I≠p-]nSnØw imkv{Xo-b-ambn sXfn-
bn-°-s∏-Sp-tºmƒ ]pXnb aqe-I-Øn\v "s]mtfm-Wn
bw' F∂ t]¿ \¬I-W-sa∂pw Ah¿ \n¿t±-in-®p.
Xs‚ P∑-\m-Smb t]mf-≠n-t\m-Sp≈ kvt\lhpw
_lp-am-\hpw shfnhm°m≥ th≠n-bmWv tacn, ]n
tbdn-s‚ A\p-a-Xn-tbmsS s]mtfm-Wnbw F∂- t]¿
Ah-X-cn-∏n-®-Xv. tdUntbmsa{Sn-sb∂ ]pXnb kt¶
Xw D]-tbm-Kn-®mWv s]mtfm-Wn-b-Øns‚ km∂n[yw
Xncn-®-dn-™-Xv. ]n∂oSv hyh-ÿm-]n-X-am-bn-Xo¿∂
tdUntbm BŒn-hX(Radio activity) F∂ ]Zw BZy-
amb Ah-X-cn-∏n-°p∂Xpw Iyqdn Zº-Xn-I-fm-Wv.
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kvs]{Œ¬ hnt«-jW(Spectral analysis)Øns‚

Bhn¿`m-h-tØmsS I≠-dn-bm-t\m sIm≠-dn-bm-t\m

Af-∂-dn-bmt\m Zpjv°-c-amb aqe-I-ß-fpsS km

∂n[yw, Ffp-∏-Øn¬ a\- n-em-°m-sa-∂m-bn. Ct∏mƒ

Ncn{Xw Bh¿Øn-°-s∏-´p. ]s£ kpNI(indicator)

Øns‚ `mKw \n¿Δ-ln-®Xv tdUntbm BŒoh hnI-

c-W-ßƒ Bbn-cp-∂p. Ah-bpsS hnIn-cWXo{hX td

Untbmsa{Sn-bn-eqsS IrXy-ambn Af-°mw, Xmc-X-ay-

s∏-Sp-Ømw. s]mtfm-Wn-b-Øns‚ Xncn-®-dn-hn\v Iyqdn

Zº-Xn-Iƒ B Sqƒ ka¿Y-ambn D]-tbm-Kn-®p. F¶n

epw AhcpsS A\p-am-\-ßƒ Xo¿Øpw Ip‰-a-‰-Xm-

bn-cp-∂n-√. _nkvaØpw s]mtfm-Wn-bhpw XΩn¬ cm

k-]-c-ambn kmZr-iy-ap-≠m-Ip-sa∂ Ah-cpsS \n¿t±-

i-amWv ]mfn-t∏m-b-Xv. Bh¿Ø-\-∏-´nI H∂v HmSn®v

t\m°n-bm¬t]mepw, _nkva-Øn-t\mSv kmay-ap≈ A

Xn-t\-°mƒ Db¿∂ AWp-̀ m-c-ap≈ Hcp aqeIØns‚

-km[yX hnc-f-am-sW∂v B¿°pw t_m[y-s∏-Spw.

Iyqdn-am¿°v F¥p-sIm≠v sX‰v -]‰n? s]mtfm-Wnbw

ip≤ temlo-b-cq-]-Øn¬ \njv°¿jWw sNbvsX-

Sp-°m≥ Ah¿°v Ign-™n-√. AXn-\m¬Xs∂ AXn

s‚ AWp-`mcw IrXy-ambn \n¿Æ-bn-°m\pw km[n-

®n-√. IqSmsX s]mtfm-Wn-b-Øn-s‚bpw _nkva-Øn-

s‚bpw kvs]{Œ¬ sse\p-I-fnse A¥-cw a\- n-

em-°m\pw ]‰n-bn-√. A°m-cWßfm¬ s]mtfm-Wn-

bhpw sSeyq-dn-bhpw XΩn-ep≈ cmk-]-c-amb kmayw

IyqdnZº-Xn-I-fpsS {i≤-bn¬s∏-Sm-sX-t]m-bn. Cu

sNdnb ]nghv ]n¬°m-eØv Ah¿°v hnj-a-X-Iƒ

kr„n-®p.

Aßs\ t\m°p-tºmƒ 1898 Pqsse 18 s]mtfm-

Wn-b-Øns‚ I≠p-]n-SnØ-Øns‚ BZy-]-Sn-bmbn am

{Xta AwKo-I-cn-°m-\m-hq. Ime-ta-sd- I-gn-™mWv

B I≠p-]n-SnØw ÿnco-I-cn-°-s∏-´-Xv. s]mtfm-Wn-

b-Øns‚ Db¿∂ hnIn-cWXo{h-X-bmWv AXns‚

]T\w Zpjv°-c-am-°n-b-Xv. s]mtfm-Wn-b-Øns‚ hnIn-

c-W-Øn¬ B¬^ civan-Iƒ am{X-ta-bp-≈p. _n‰ c

ivan-Itfm Kma civan-Itfm C√. Ccn-°p-t¥mdpw B

Œo-hX Ipd™phcp-∂-Xm-bn-cp-∂p, A∂sØ im

kv{X-⁄¿ I≠ as‰mcp Akm-[m-c-W-Xzw. A°m-

eØv Ah¿°v kp]-cn-Nn-X-am-bn-cp∂ bpdm\n-b-Øn-

t\m tXmdn-b-Ønt\m CØcw Kpep-am-ep-I-sfm∂pw

D≠m-bn-cp-∂n-√. AXn-\m¬ ]e imkv{X⁄¿°pw

s]mtfm-Wn-b-Øns‚ AkvXn-XzsØ kw_-‘n-®v

kwi-b-ap-≠m-bn-cp-∂p. GtXm Nne tdUntbm BŒo

h ]Zm¿Y-ßƒ teiw Ie¿∂ km[m-cW _nkvaØv

buKn-I-amWv Iyqdn ZºXnIƒ°v e`n-®-sX∂v Icp-

Xn-b-hcpw A°q-´-Øn¬ D≠m-bn-cp-∂p.

1902-˛¬ P¿a≥ sIan-Ãmb Uªp.am¿°vhmƒUv

(W.Markwald) c≠v S¨ bpdm\nbw Abn-cn¬\n∂v _n

kvaØv LSIw th¿Xn-cn-s®-Sp-Øp. _nkvaØv t{_m

ssa-Uv em-b-\n-bn¬ _nkvaØv teml°-ºn- h-®-

t∏mƒ AXn¬ tdUntbm BŒn-h-X-bp≈ Hcp ]Zm¿

Yw \nt£-]n-°-s∏-́ p. AsXmcp ]pXnb aqe-I-am-sW

∂v [cn®v At±lw tdUntbm sS√yq-dn-b-sa∂

Xm¬°m-en-I- t]cpw \¬In. Bh¿Ø-\-]-́ n-I-bn¬(]-

g-b-Xv) 6˛mw {Kq∏n¬ Hgn-™p-In-S-°p∂ I≈n-bn¬

CXns\ hbv°m-sa∂v am°vhmƒUv \n¿t±-in-®p.

AXns‚ {]Xo£nX AWp-`mcw 210 BsW∂pw A

t±lw {]kvXm-hn-®p.

Iyqdn Zº-Xn-Iƒ dnt∏m¿´v sNbvX s]mtfm-Wn-

bhpw, am°vhmƒUns‚ tdUntbm sS√yq-dn-bhpw

H∂p-X-s∂tbm F-∂ N¿®-Iƒ imkv{X-⁄¿°n-S-

bn¬ \S-∂p. HSp-°w, Ah H∂p-X-s∂-sb∂v F√m-

h¿°pw t_m[y-s∏-´p. At∏mƒ as‰mcp {]iv\w

s]m¥n-h-∂p. ]pXnb aqe-Iw I≠p-]n-Sn®Xns‚ _

lp-aXn B¿°v \¬Ipw? ̀ qcn-]£w imkv{X-⁄cpw

Iyqdn Zº-Xn-Isf ]n¥m-ßn. Iyqdn Zº-Xn-Iƒ s]m

tfm-Wnbw F∂ aqeIw I≠p-]n-Sn-®-Xmbn tcJ-s∏-

Sp-Øn. 1912¬ Bh¿Ø-\-∏-́ n-I-bn¬ sSeyq-d-b-Øns‚

Xmsg, _nkva-Øns‚ he-Xp-`m-KØv Hgn-®n-´n-cp∂

I≈n-bn¬ s]mtfm-Wn-b-Øns‚ Po F∂ {]XoIw

ÿm\w ]nSn-®p. ck-X-{¥ -imkv{X⁄¿°v GXm≠v

Ac-\q-‰m-≠v -Imew s]mtfm-Wnbw buKn-I-ßƒ

sIm≠v Xr]vXn-s∏-tS-≠n -h-∂ncp∂p. ImcWw 1946-

˛¬ am{X-amWv ip≤ s]mtfm-Wnbw temlw \n¿an-

°-s∏-´Xv. XpS¿∂v AXns‚ cmk-`u-XnI KpW-[¿a-

ß-fpw IrXy-ambn \n¿W-bn-°-s∏-´p. sa≥Uvtebv^v

h¿j-ßƒ°v -apºv {]h-Nn-®-Xn¬\n∂pw KWy-amb

A¥-c-sam∂pw ImWm≥ Ign-™n-s√-∂-Xv, sa≥U-

te-bv^ns‚ ]´n-I-bpsS imkv{Xo-b-X°v AwKo-Im-

c-am-Ip-∂p.
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tdUn-b-Øns‚ I≠p-]nSnØw
Iyqdn Zº-Xn-Ifpw Pn.s_tam≠pw ]n®vsª≥Un

s‚ hnt«-j-W-Øn¬ apgp-In-b-t∏mƒ, _nkvaØv LS-

I-Øn-\-∏pdw as‰mcp LS-I-Ønepw Db¿∂ tdUntbm

BŒn-hX ImWp-I-bp-≠m-bn. s]mtfm-Wnbw \njv°¿

jWw hnPbw I≠-tXmsS Ah-cpsS {i≤ c≠m-a

sØ LS-I-Øn-te°v Xncn-™p. AXp-hsc shfn-®-

Øp-h-cmØ as‰mcp tdUntbm BŒohaqeIw A

Xn¬ \n∂pw th¿Xn-cn-s®Sp-°m-\m-hp-sa∂v Ah¿ {]

Xo-£n-®p. AXns‚ AkvXn-Xz-sØ-∏‰n Ah¿°v kw

ibw teiw-t]m-ep-ap-≠m-bn-cp-∂n-√. A-Xp-sIm-≠mWv

]pXnb aqe-I-Øn\v "tdUnbw' F∂ t]cv \n¿t±in

°m≥ Ah¿ ss[cyw ImWn-®-Xv. civan F∂v A¿

∞w hcp∂ "tdUn-bkv' F∂ em‰n≥ hm°n¬ \n∂m

Wv tdUnbw F∂ t]cv Dcp-hm-b-Xv. 1898 Unkw-_¿

26-˛mw Xob-Xn-bm-bn-cp∂p tdUn-b-Øns‚ P\-\w. Im

cWw A∂m-bn-cp∂p ]mcokv A°m-Zan Hm^v kb≥

kkv AwK-ßƒ "]n®vsª≥Unse AXoh tdUn

tbm BŒnh-X-bp≈ Hcp ]pXnb ]Zm¿Y-sØ-∏‰n'(On

a new highly radio active substance contained in pitchbl-

end”) F∂ Iyqdn Zº-Xn-I-fpsS dnt∏m¿´v {ihn-®-Xv.

bpdm\nbw Abn-cp-I-fpsS Ah-in-„-Øn¬\n∂v t_dn-

b-Øns‚ KpW-[¿a-ß-tfmSv kmay-ap≈ Hcp ]pXnb

aqeIw Dƒs°m-≈p∂ Hcp ]Zm¿Yw \njv°¿jWw

sNbvsX-Sp-°m≥ Xßƒ°v Ign-™-Xmbn Ah¿

{]kvXm-hn-®p. t_dnbw t¢mssd-Un¬ Ie¿∂n-cp∂

tdUn-b-Øns‚ `mcw, AXns‚ kvs]{Œw tcJ-s∏-Sp-

Øm≥ ]cym-]vX-am-bn-cp∂p. A°m-esØ {]ikvX

{^©v kvs]t{ŒmkvtIm∏n-Ãm-bn-cp∂ C.sUam¿t°

(E. Demarcay)bmWv th¿Xn-cn-s®-Sp-°-s∏´ ]Zm¿Y-

Øns‚ kvs]{Œ-Øn¬ Hcp ]pXnb aqe-I-Øns‚ km

∂n[yw kqNn-∏n-°p∂ sse≥ \nco-£n-®-Xv. Aßs\

Htc-k-abw c≠v hyXykvX am¿K-ßƒ ̨ tdUntbmsa

{Snbpw kvs]Ivt{Œm-sa-Snbpw D]-tbm-Kn®v tdUnbw

F∂ ]pXnb tdUntbm BŒo-h -aq-e-I-Øns‚ I≠p-

]nSnØw ÿnco-I-cn-°-s∏-´p.

kzm`m-hnI tdUntbm BŒoh aqe-I-ßƒ°n-S-

bn¬ tdUn-b-Øns‚ ÿm\w(bp-td-\n-bhpw tXmdn-

bhpw Hgn-®p-\n¿Øn-bm¬) AXn{][m-\-am-Wv. tdUn-

b-Øns‚ A¿≤m-bpkv 1600 h¿j-am-Wv. bpdm\nbw

Abn-cn¬ tdUn-b-Øns‚ Afhv s]mtfm-Wn-b-Øn-

t\-°mƒ 4300 aS-ßv hcpw. tdUn-b-Øns‚ as‰mcp

khn-ti-jX, AXn¬ \n∂v tdU¨ F∂ hmXIw

D’¿Pn°s∏-Sp-∂p-sh-∂-Xm-Wv. tdUn-bsØ kw_-

‘n® F√m hnh-c-ßfpw Xmc-X-ayt\ thK-Øn¬ e`y-

am-b-Xn-\m¬ Bh¿Ø-\-]-´n-I-bn¬ ÿm\w ]nSn-

°m≥ IS-º-Iƒ A[nIw IS-t°-≠n-h-∂n-√. kvs]

{Œ¬ ]T-\-ßfpw cmk-hn-t«-jW ]T-\-ßfpw B¬

°-sse≥ G¿Øv {Kq∏n¬s∏´ Hcp aqe-I-am-Wv tdUn

bw F∂v hy‡-am-°n. AXns‚ B¬^ hnIn-c-W-

Xo-{hX kmam\yw Db¿∂-Xm-I-bm¬ cmk-{]-{In-b-I-

fnse AXns‚ \o°-ßƒ tamWn-‰¿ sNøm\pw Ffp-

∏-am-bn-cp-∂p.

tdUn-b-Øns‚ AWp`mchpw IrXy-ambn \n¿Æ-

bn-°m≥ Ign-™p. t]meo-kp-Im¿ Ip‰-hm-fnsb ]nSn-

°m≥ D]-tbm-Kn-°p∂ am¿K-ßƒ Xs∂-bmWv ]n®v

sª≥Un¬ Hfn-®n-cp∂ s]mtfm-Wn-b-sØbpw tdUn-

b-sØbpw I≠p-]n-Sn-°m≥ Iyqdn Zº-Xn-Ifpw D]-

tbm-Kn-®-Xv.

]pXnb sh√p-hnfn
s]mtfm-Wn-bhpw tdUn-b-hpw ip≤-cq-]-Øn-¬

\n¿an°pIsb∂XmWv Iyqdn Zº-Xn-Iƒ A`n-ap-Jo-

I-cn® as‰mcp {]iv\w. AXn\v ]n®vsª≥Uv h≥tXm-

Xn¬ Bh-iy-am-bn-cp-∂p. s_mloanb≥ J\n-I-fn¬

\n∂mWv AXv e`n-®ncp-∂-Xv. ]s£ h≥tXm-Xn¬

Ah hmßm-\p≈ kmº-Øn-I-ti-jn-tbm, hmßn-

bm¬ Xs∂ kq£n-°m-\p≈ CStam Ah¿°p≠m-

bn-cp-∂n-√. {]mIr-X-sa∂v ]d-bm-hp∂ Hcp et_md-´-

dnbpw ]g-©≥ D]-I-c-W-ßfpap]-tbm-Kn®mWv Imcy-

ßƒ \S-Øn-bn-cp-∂-Xv. ]Whpw ÿehpw tXSn tacn

Iyqdn cwK-Øn-d-ßn. ]mcokv bqWn-th-gvkn-‰n-bn¬ \n

∂v Imcy-amb klm-b-sam∂pw e`n-®n-√. Xo{h{i-a-

ß-fpsS ̂ e-ambn, arK-ßsf Iodn-ap-dn-°m≥ D]-tbm-

Kn-®n-cp∂ Hcp ]gb sjUv e`n-®p. ag h∂m¬ tNmcp-

∂, shbn¬ h∂m¬ {]Im-ihpw NqSpw C„w-t]mse

IS-∂p-h-cp∂ knan‚n v́ tXbv°mØ Xd-tbm-Sp-Iq-Snb

B sjUv tacnsb kw_-‘n-®n-S-tØmfw AXy-¥m-

[p-\nI kuI-cy-ß-fp≈ et_md-́ -dn-X-s∂-bm-bn-cp-∂p.

A\n-Xc km[m-cW _p≤n-i-‡nbpw C—m-i-‡nbpw

Bflm¿∞bpw ITn-\m-[zm-\hpw HØp-tN¿∂t∏mƒ

]cn-an-Xn-Ifpw sshj-ay-ßfpw Btcm-Ky-{]iv\-ßfp-

sa√mw \njv{]-`-am-bn. GtXm Hcp ^mŒdn ]cn-k-

cØv ]n®vsª≥Uns‚ Ah-in„w sI´n-°n-S-∏p-s≠

∂v Ah¿ Adn-™p. Xs‚ ^mŒdn ]cn-k-cØv InS-

°p∂ "shS°v' Hgn-hm-°m≥ DS-abv°v kt¥m-jta

D≠m-bn-cp-∂p-≈p. Aßs\ tdUnbw \n¿an-°m-\m-h-
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iy-amb Akw-kvIrX ]Zm¿Yw IS-Øp-Iqen am{Xw

sNe-hm-°n Xß-fpsS ]Wn-∏p-c-bnseØn-°m≥

Ah¿°v  Ign-™p.

45 amk-°mew hn{i-a-c-ln-X-ambn ]Wn-sb-Sp-Øm

Wv bpdm\nbw Abn-cns‚ kwkvI-cWw ]q¿Øn-bm-

°n-b-Xv. GXm≠v 10,000 XhW BwinI {InÃ-eo-I-

cWw \S-Øn-b-t∏mgmWv 0.1 {Kmw tdUnbw t¢mssd

Uv {InÃ-ep-I-ƒ e`n-®-Xv. imkv{X-N-cn-{X-Ønse G‰

hpw Bth-i-I-c-amb Kth-j-W-{]-h¿Ø-\-am-bn-cp∂p

AXv. tdUn-b-sØ-∏-‰n-bp≈ IqSp-X¬ ]T-\-ßƒ°v

C{Xbpw tdUnbw t¢mssdUv aXn-bm-bn-cp-∂p. tdUn-

b-Øns‚ Bt]-£nI AWp {Zhy-am\w(relative atomic

mass) 225.9 bqWn-‰p-I-fm-sW∂pw tacn Is≠Øn,

(226.02 F∂mWv B-[p-\nI kt¶-X-ßfp]-tbm-Kn®v

C∂v \n¿Æ-bn-®ncn-°p∂Xv).

tdUn-b-amWv Xmcw
1903 Pq¨ 25-˛mw XobXn tkm¿t_m¨ bqWn-

th-gvkn-‰n-bnse sNdnb ÃpU‚ vkv lmfn¬ tacn Iyq

dn "tdUntbm BŒoh ]Zm¿Y-ß-fnse Kth-jWw'

(Research on radio active substances) F∂ {]_‘w

Ah-X-cn-∏n-®p. imkv{X-⁄¿°pw kl-{]-h¿Ø-

I¿°pw ]pdta ]ntb¿ Iyp-dn, tacn-bpsS ktlm-Z-cn

-t{_m-Wn-b, a‰v IpSp-_mw-K-ßƒ XpS-ßn-b-hcpw k∂n-

ln-X-cmb Hcp {]uV kZ- n\v apºn-emWv {]_‘w

Ah-X-cn-∏n-°-s∏-´-Xv. ]co-£-I-cpsS tNmZy-ßƒ°v

kap-Nn-X-amb adp-]-Sn-Iƒ \¬Im≥ tacn°v Ign-™p.

20-̨ mw \q‰m-≠nse al-Ømb I≠p-]n-Sp-Ø-ß-fn-sem-

∂mWv Xm≥ shfn-s∏-Sp-Øp-∂Xv F∂ ̀ mh-sam∂pw

tacn {]I-Sn-∏n-®n-√. Ncn-{X-Øn¬ ÿm\w ]nSn® B

Ah-X-c-W-Øns‚ ASn-ÿm-\-Øn¬ tacn- Iyq-dn°v

tUmŒ-d¬ _ncpZw \¬In tkm¿t_m¨ bqWn-th-

gvkn‰n imkv{X temI-Øns‚ BZ-chv ]nSn-®p-]-‰n.

s\mt_¬ ]pc-kv°mcw
1903˛¬ tacn Iyqdnbpw ]ntb¿Iyp-dnbpw ^nkn-

Ivkn-\p≈ s\mt_¬ kΩm\w sl‚n s_Iz-sd-

ep-ambn ]¶n-´p. tdUntbm hnIn-cWw kw_-‘n®

]T-\-ßƒ°mWv ]pc-kv°mcw \¬I-s∏-́ -Xv. F∂m¬

s\mt_¬ ]pc-kv°mcw X’-abw t\cn-́ p-t]mbn hm

ßm≥ A\m-tcmKyhpw a‰pw aqew Ah¿°m-bn-√. km

º-ØnI _m[y-X-bm¬ I„-s∏-´n-cp∂ Iyqdn ZºXn

Iƒ°v s\mt_¬ saU-en-t\m-sSm∏w e`n® ]Ww

teiw Bizm-k-ta-In. 1904-˛¬ ]ntb¿ Iyq-dnsb

tkm¿t_m¨ bqWn-th-gvkn-‰n-bn¬ s{]m^-k-dmbn

\nb-an-®p. At±-l-Øns‚ klm-bn-bmbn tacnbpw

\nb-an-°-s∏-´p. B h¿jw-Xs∂ Ah-cpsS Bdv -h-b-

 p≈ aqØ-a-Iƒ sFdn\v Iq´mbn Hcp Ip™-\n-

bØn Cuhv ]nd-∂p.

tdUnbw hyh-kmbw
]co-£-W-im-e-bn¬ am{Xadn-b-s∏-́ n-cp∂ tdUnbw

s]s´∂v hmWn-Py-cw-KØpw hyh-km-bta-J-e-bnepw

N¿®m-hn-j-b-am-bn. 1904-˛¬ {^m≥knse Hcp hyh-

kmbn tdUnbw D¬]m-Z-\-Øn-\mbn Hcp ]Wn-∏pc

ÿm]n-®p. AhnsS h∂v Kth-jW {]h¿Ø-\-ßƒ

XpS-ßm≥ Iyqdn Zº-Xn-Isf £Wn-°p-Ibpw sN

bvXp. Ah-cp-ambn Iq´p-Ip-Sm≥ Xøm-dmbn a‰v Nne

kwcw-̀ -Icpw apt∂m-́ p-h-∂p. F∂m¬ Iyqdnam¿ Xm¬

]cyw {]I-Sn-∏n-®n-√. tdUnbw hnIn-c-W-ßƒ°v

Im≥k¿ sk√p-Isf \in-∏n-°m-\p≈ i‡nbps≠

∂v CXn-\n-S-bn¬ Is≠-Øn. Cu hnhcw ]pd-Øp-h-

∂-tXm-sS- tdUnbw D¬]m-Z-\-Ønepw hn]-W-\-Øn

epw h≥Xp-I-Iƒ \nt£-]n-°m≥ hyh-km-b hmWn-

Py-ta-J-e-Iƒ apt∂m-́ p-h-∂p. tdUnbw J\n-P-ß-fpsS

km∂n-[y-ap-s≠∂v kwi-bn-°-s∏´ ae-{º-tZ-i-ß-fn-

te°v kμ¿iI{]hmlw Xs∂-bp-≠m-bn. AS-™p-

In-S∂ ]e- J-\n-Ifpw Xpd∂p. Iyqdn-am¿°v ]n®v

sª≥Uv \¬Inb J\n-Iƒ {]h¿Øn°p∂ tPm®nw

ÿmƒ(Joachimsthal) F∂bnSØv Sqdn-Ãp-Iƒ°mbn

tdUnbw ]mekv Fs∂mcp tlm´¬ 1912-˛¬ Xpd-

∂p. tdUnbw eh-W-ßƒ Ie¿∂ P-e-Øn¬ Ipfn-

°p-∂Xv Btcm-Ky-{]-Zam-sW∂ anYym-{]-Nm-c-W-Øn¬

hoWv, AXn-\mbn Xøm-dm-°nb kv\m\ime-I-fn-

te°v Bfp-Iƒ Cc-®p-I-bdn; tdUnbw eh-W-ßƒ

]qinb, cm{Xn-bn¬ Pzen-°p∂ hkv{X-ßƒ tamU-

ep-Ifpw \nim-\¿Ø-In-Ifpw [cn-°m≥ XpS-ßn. F√m-

Øcw D]-t`mKh kvXp-°-fnepw {]tXy-In®v Btcm-

Ky-hp-ambn _‘-s∏-´-h-bn¬ tdUnbw tN¿Øn-´p

s≠∂ ]ckyw Ah-bpsS hn¬]\ h¿[n-∏n-®p. Hcp

tUm. B¬s{^Uv Iyqdn CØcw ]c-ky-ß-fn¬ {]Xy-

£-s∏-´-XmWv hgn-Øn-cn-hm-b-Xv. Aßs\ Hcp tUm.

Iyqdn Xß-fpsS IpSpw-_-Øn¬ Cs√∂pw tdUnbw
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eh-W-ß-fpsS hI-Xn-cn-hn-√mØ D]-tbmKw A]-I-S-

I-c-am-sW∂pw kz¥w A\p-`-h-ß-fpsS ASn-ÿm-\-

Øn¬ tacn s]mXp-P-\-ßsf Adn-bn-®p. D¬]-∂-ßƒ

°v, tlm´-ep-Iƒ°v, hym]m-c-ÿm-]-\-ßƒs°√mw

Iyqdn F∂ t]¿ tN¿°p-∂Xpw bqtdm-∏nepw Ata-

cn-°-bnepw Hcp ^mj-\mbn amdn.

tdUnbw Dfhm-°p∂ ISpØ Btcm-Ky-{]-iv\-

ßƒ icn°pw ]pd-Øp-h-∂Xv 1930Ifn-em-Wv. tdUnbw

]qinb kqNn-I-tfm-Sp-Iq-Snb hm®p-Iƒ \n¿an-°p∂

^mŒdnIfnse bph-Xn-I-fmb sXmgn-em-fn-Iƒ("td-

Unbw tKƒkv' F∂mWv Ah¿ Adn-b-s∏-́ n-cp-∂-Xv.)

tdUnbw hnIn-c-W-Øm¬ tcmK_m[n-Xcmhp-Ibpw

Ipd-™Xv 15 bph-Xn-I-sf-¶nepw ac-W-s∏-Sp-Ibpw sN

bvXp. CXn-\p-ti-j-amWv tdUnbw D]-tbm-K-Øn¬

\nb-{¥Ww G¿s∏-Sp-Øn-s°m-≠p≈ \nb-a-ßƒ

{]m_-ey-Øn¬ h∂-Xv. F∂m¬ Cu kw`-h hn-Im-

k-ß-fn¬ Iyqdn Zº-Xn-Iƒ°v bmsXmcp ]¶pw D≠m-

bn-cp-∂n-√. tdUnbw teml-Øns‚ hºn® hyh-km-

b km[yXIƒ a\- n-em-°nb kl-{]-h¿Ø-I¿ Cu

I≠p-]n-Sp-Ø-Øns‚ t]‰‚ v FSp-°m≥ Ahsc t{]

cn∏n®p. F∂m¬ ]W-Øn\v Gsd Bh-iy-ap-≠m-bn-

cp-∂n´pw AXn-\-h¿ hnk-Ω-Xn-°p-I-bm-Wv sNbvX-Xv.

-s]mXp-kz-Ømb imkv{XsØ kz¥w Ioi-bn-em-

°m≥ Ah¿ Xøm-dm-bn-cp-∂n-√.

ssh[hyw
1906 G{]n¬ 19\v ]otb¿ Iyqdn Hcp hml-\(IpXn-

c-h-≠n-) A]-I-S-Øn¬ s]´v X¬£Ww acn-®p. CXn

s‚ BLm-Xw, tacnsb Ipd®pImetØ°v Kth-j

W {]h¿Ø-\-ß-fn¬\n∂v ]n¥n-cn-∏n-®p. Ahsc I¿a-

cw-K-Ø°v Xncn-®p-sIm-≠p-h-cp-∂-Xn¬ {][m\ ]¶v

hln-®Xv ]ntb-dns‚ injy-\m-bn-cp∂ t]mƒ emßv

hn≥(Paul Langevin) F∂ bph-im-kv{X-⁄\mbn-cp-∂p.

AXns‚ t]cn¬ Ht´sd NoØt∏cpw Ah¿ tI´p.

c≠mw s\mt_¬ ]pc-kv°mcw
{ItaW Xs‚ imkv{X-k-]-cy-bn-te°v aS-ßn-h∂

tacn, tdUnbw ip≤-cq-]-Øn¬ th¿Xn-cns®Sp°p-∂-

Xn-\p≈ {ia-Øn¬ apgp-In. tacnbpsSbpw ]ntb-dn-

s‚bpw Kth-j-W -{]-h¿Ø-\-ß-fn¬ klm-bn°pI
bpw BŒn-\nbw F∂ aqeIw I≠p-]n-Sn°pIbpw
sNbvX bph {^©v ck-X-{¥-⁄≥ Bt{μ sU_n
tb¨(André Debierne) tacn°v ]n¥p-W \¬In. 1910
sk]v‰w_¿ 7\v B {iaw hnPbw I≠p. Ccp-hcpw
tN¿∂v  0.106 {Kmw tdUnbw t¢mssdUv AS-ßnb

emb\n sshZypXhnt«-j-W-Øn\v hnt[-b-am-°n. sa¿

°pdn ImtYm-Un¬ tdUnbw \nt£-]n-°-s∏-́ p. Aß

s\ e`y-amb tdUnbw Aam¬Kw ssl{U-P≥ hmX

I {]hm-l-Øn¬ X]n-∏n-®-t∏mƒ sh≈n-t]mse sh´n-

Øn-f-ßp∂ teml-Ø-cn-Iƒ ]m{X-Øn-\-Sn-bn¬ e`y-

am-bn. BZy-ambn ip≤-cq-]-Øn¬ \n¿an°s∏´ tdUn

tbm BŒoh aqeIw F∂ _lp-a-Xn°v tdUnbw

A¿l-am-bn. imkv{X-Øn-s‚bpw imkv{Xo-b- am¿K-

Øn-s‚bpw hnP-b-Øns‚ DØa amXr-I-bmbn tdUn-

b-Øns‚ I≠p-]n-SnØw C∂pw hmgvØs∏Sp-∂p.

tdUnbw temlw ip≤-amb cq]-Øn¬ th¿Xn-cn-

s®-Sp-Ø-Xn\pw AXns‚ ck-X{¥w ]Tn-®-Xn\pw \¬

Inb kw`m-h-\-Isf am\n®v 1911-˛¬ ck-X-{¥-Øn-\p

≈ s\mt_¬ kΩm\w tacn Iyqdn°v \¬I-s∏-´p.

s\mt_¬ ]pc-kvImcw t\Sp∂ BZy h\nX F∂

_lp-aXn t\ctØXs∂ Ic-ÿ-am-°nb tacn- Iyq-

dn-°v, c≠v hy-XykvX imkv{X-hn-j-b-ß-fn¬ s\m

t_¬ kΩm\w t\Snb Htc-sbmcp hy‡n-sb∂ _

lp-a-Xnbpw e`y-am-bn. B sd°m¿Uv C∂pw t`Zn-°-

s∏-´n-´n-√. tdUntbm BŒoh hnIn-cWw {]k-cn-°p-

∂-Xp-t]mse tacn-bpsS {]ikvXn temI-sa-ºmSpw

hym]n-®p. bqWn-th-gvkn-‰n-Iƒ, A°m-Z-an-Iƒ, Kth-

j-W-ÿm-]-\-ßƒ F¥n\v Nne ̀ c-W-Iq-S-ßƒhsc

_ncp-Z-ßfpw saU-ep-Ifpw ÿm\-am-\-ßfpw Ah¿

°v hmKvZm\w sNbvXp. F∂m¬ Ah- kzoI-cn-°m-

\p≈ ka-btam a\t m Ah¿°p-≠m-bn-cp-∂n-√.

CsXm-°-bm-sW-¶n epw {^©v A°m-Zan Hm^v k

b≥kn¬ Ah¿°v AwKXzw e`n-®n-√. kv{Xo BbXp

sIm≠v F∂-√msX as‰mcp Imc-Whpw AXn\v

Is≠-Øm-\m-hn-√. kv{Xo Bb-Xn\m¬Øs∂ A∂

sØ kaq-l-Øn¬ \n∂pw am[y-a-ß-fn¬ \n∂pw ISp

Ø FXn¿∏p-Ifpw Ah¿°v t\cn-tS≠n h∂n-´p-≠v.

imkv{X hnZym¿Yn-I-fmb Ht´sd bph-Xn-Isf K

th-j-W-cw-K-tØ°v sIm≠p-h-cp-hm≥ Ah¿°v Ign-

™p. hnZym¿Yn-Ifpw kl-{]-h¿ØIcpw "Huh¿ te

Un Hm^v tdUnbw'(Our Lady of Radium) F∂mWv

Ahsc Hu]-Nm-cn-I-ambn A`n-kw-t_m-[\ sNbvXn-

cp-∂-Xv.

Ncaw
tdUntbm BŒoh hkvXp-°-fp-ambn \nc-¥cw CS-

]-g-In-b-Xp-aqew Ah-bpsS timjWw t]mse tacn

Iyq-dn-bpsS Btcm-Kyhpw timj-W-Øn\v hnt[-bm-

bn. ]e amc-I-tcm-K-ßfpw Ahsc ]nSn-Iq-Sn. Btcm

Kyw {ItaW XI¿∂v 1934-˛¬ Ah¿ Nc-a-a-S-™p.

""Bfl-_-ew, Nn¥m-ip-≤n, XymK-a-\x-ÿn-Xn, hkvXp-

\n-jvT-X, Hcn-°epw sX‰mØ hnth-N-\-_p≤n CsX
√mw Hcp hy‡n-bn¬ ktΩ-fn-®p-Im-WpI F∂Xv
A]q¿Δ-w.'' tacn- Iyq-dn-sb-∏‰n Cu hm°p-Iƒ ]d-
™Xv a‰m-cp-a-√, alm-\mb B¬_¿Sv sF≥ssÃ≥
X-s∂.

�

]n®vsª≥Uv
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\ hw-_¿ 7 tacn IyqdnbpsS \q‰n A≥]Xmw P

∑-Zn-\-am-Wv. Du¿P-X-{¥-Ønepw ck-X-{¥-Øn

epw s\mt_¬ ]pc-kv°mcw Ic-ÿ-am-°nb Cu {]

Xn-`m-imen 1867 \hw-_¿ 7\v t]mf-≠n-emWv P\n-®-

Xv. PohnXw apgp-h≥ ]co-£-W-im-e-bn¬ sNe-h-gn-

°m-\m-{K-ln® tacn- Xs‚ hnhmlthf-bn¬ [cn-°m≥

t]mepw Ccp≠ (\oe)\n-d-Øn-e-p≈ hkv{XamWv sXc-

s™-Sp-Ø-Xv. Imc-Ww, B hkv{Xw ]co-£-Wim-e-

bnepw D]-tbm-Kn-°m≥ Ign-bp-a-t√m. ]co-£Wime-

bn¬ cmk-h-kvXp-°ƒ ]pc-≠p-≠m-Ip∂ Idbpw ]mSp-

Ifpw ISpw-\n-d-Øn-ep-f-f hkv{X-Øn¬ A[nIw Zriy-

am-In-√t√m. efnX PohnXw \bn-®n-cp∂ tacn°v hnc-

en¬ FÆm≥ Ign-bp∂{X hkv{X-ßtf D≠m-bn-cp-

∂p-≈q. Ah-bm-Is´ Htc -\n-d-Øn-ep-≈-h-bpw.

Cc´ s\mt_¬ ]pc-kv°mcw Ic-ÿ-am-°nb

BZy hy-‡nbpw GI h\n-Xbpw tacn kvs¢mtUm

hvkv° Iyqdn-bm-Wv. -c≠v hyXykvX imkv{Xim-J-I-

fn¬ s\mt_¬ ]pc-kv°mcw t\Snb GI hy‡n-

bpw. `uXnIimkv{X-Øn-\p≈ s\mt_¬ ]pc-kv

°mcw 1903¬ `¿Ømhv ]ntb¿- Iyq-dn°pw, sl≥ dn

s_°-d-en-\p-sam∏hpw ck-X-{¥-Øn\p≈ s\mt_¬

]pc-kv°mcw 1911¬  H‰bv°pw Ah¿ t\Sn. s\mt_¬

]pc-kv°mcw IyqdnbpsS IpSpw-_ kz-Øm-sW∂v

thW-sa-¶n¬ ]d-bmw. `¿Ømhv ]ntbdn\v ]pdta

aIƒ sFdn\pw aI-fpsS ̀ ¿Ømhv s{^sU-dnIv tjm

fn-tbmbpw s\mt_¬ ]pc-kv°mc tPXm-°-fmWv.

tacn-bpsS P\-\-k-a-bØv djy≥ ̀ c-W-Øn\v Iogn-

em-bn-cp∂p t]mf-≠v. hmgvk-bn-emWv tacn-bpsS Ip´n-

°m-ehpw hnZym-̀ ym-khpw. 24˛masØ hb- n¬ ]mco-

kn-se-Øn ]T\w XpS-¿∂p. ]mco-knemWv  tacn-bpsS

D]-cn-]-T-\-ß-sfm-s°bpw \S-∂Xv. Kth-j-W-mhiy-ß-

fpambn _‘-s∏-´mWv tacn {^m≥kvImc-\mb ]n

tbdns\- ]cn-N-b-s∏Sp-∂-Xv. ]ntb-dns‚ sNdnb et_m-

d-´-dn-bn¬ tacn°pw Kth-j-W-Øn-\mbn HcnSw e`n-

®p. tacn-bpsS _p≤n-imen-XzØnepw hy‡n-Xz-Øn

epw BIr-„-\mb ]ntb¿ hnhm-lm-`y¿Y\ \S-Øn-

sb-¶nepw F{Xbpw thKw D]-cn-]-T\w ]q¿Ønbm°n

tUmŒ-td‰v  Ic-ÿam-°m-≥ ]ntbdns\ D]-tZ-in°pI-

bmWv tacn sNbvX-Xv. ]mco-kn¬ \n∂v Du¿P-X-{¥-

Ønepw ck-X-{¥-Ønepw _ncp-Zm-\-¥c _ncpZw

IhÀtÌmdn

tdUntbm BŒohv tacn
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t\Snb tacn 1894¬ t]mf-≠n-te°v Xncn®pt]mbn.

F∂m¬ t]mf-≠nse bqWn-th-gvkn-‰n-I-fpsS kv{Xohn-

cp-≤-X -Im-cWw tacn°v AhnsSsbmcn-SØpw tPmen

e`n-®n-√. XpS¿∂v tacn {^m≥kn-te°v Xncn®ph∂p.

sXm´Sp-Ø- h¿jw Xs∂˛1895¬˛tacnbpw ]ntbdpw

XΩn-ep-f-f hnhml hpw \S-∂p. efn-Xhpw a-X cln-

X-hp-am-bn-cp∂p hnhm lw.

sl‚n s_°-d¬( Henri Becquerel) I≠p-]n-Sn®

tdUntbm BŒo-h-X-bp-ambn _‘-s∏-́ m-bn-cp∂p tacn-

bpsS Kth-jWw. tdUntbm BŒn-hn‰n F∂ t]cv

X-s∂bpw tacn-bpsS kw`m-h-\-bm-bn-cp-∂p. hnhm-l-

tijw ]ntbdpw tacnbpsS Kth-j-W-Øn¬ ]¶m-fn-

bm-bn. Kth-j-W-Øn-ep≈ tacn-bpsS XmXv]-cyhpw

{]kvXpX hnj-b-Øns‚ km[y-X-Ifpw a\- n-em-°nb

]ntb¿ AXp-hsc \S-Øn-bn-cp∂ {InÃ-tem-{K-̂ n- Kth-

jWw hn v́ tacn-°v ]n¥pW \¬Ip-I-bm-bn-cp-∂p. F

∂m¬ Kth-j-W-Øns‚ Bibw tacn-bpsS kz¥-

am-bn-cp-∂p. F∂n-cp-∂mepw ]ntbdp-ambn CXv ]¶v h-

bv°p-∂-Xn¬ tacn°v bmsXmcp _p≤n-ap-´p-ap-≠m-bn-

√. AXp-h-scbpw Adn-b-s∏-Sm-Xn-cp∂ c≠v tdUntbm

BŒohv aqe-I-ßƒ ˛s]mtfm-Wnbhpw tdUnbhpw˛

I≠p-]nSn°p-∂-Xn\v tacnbpsS Kthj-W-Øn\v

Ign™p. F∂m¬ 1903se `uXn-I-imkv{X s\m

t_¬ ]pc-kv°m-c-Øn-\v s_°-d-en-s‚bpw ]ntbdn

s‚bpw t]cpIƒ am{X-amWv BZyw \n¿tZ-in-°-s∏-

´Xv. kv{Xo Bb-Xp-sIm≠v tacn-sb ]cn-K-Wn-®n-s√-

∂-XmWv hmkvX-hw. CØ-c-samcp hnj-b-Øn¬ kzX-

{¥- K-th-jWw \S-Øm≥ Hcp kv{Xo°v Ign-bn-s√∂m

bn-cp∂p A°m-esØ imkv{X kaqlw Icp-Xn-bn-cp-

∂-Xv. kv{XoIƒ°pw imkv{X-K-th-j-W-Øn¬ {Inbm-

flIamb ]¶v hln-°m-\m-hpsa∂v kΩ-Xn-®p-sIm-Sp-

°m≥ A°m-eØv Hcm-fn\pamhp-am-bn-cp-∂n-√. H-Sp-°w,

]ntb-dns‚ i‡-amb hntbm-Pn∏n\v ap∂n¬ a‰v am¿K-

ß-fn-√msX  1903se `uXnI imkv{X-Øn-\p≈ s\m

t_¬ ]p-c-kv°mc ]´n-I-bn¬ s_°-d-en-\pw ]ntbdn

\psam∏w- tacn-bpsS t]cpw Dƒs∏-SpØp-I-bmbncp∂p.

kΩm-\-Øp-I-bn¬ ]mXn s_°-d-en-\pw _m°n ]mXn

Iyqdn Zº-Xn-Iƒ°pw. F∂m¬ ]pc-kv°mcw kzoIcn-

°m≥ tÃm°vtlm-an -te°v t]mIm≥ tacnbpw

]ntbdpw Xøm-dm-bn-√. ]s¶-Sp-°m\pw {]`m-j-W-ß

fpw a‰p-ambn Gsd-\mƒ AhnsS Xßm\pw, Xß-fpsS

A[ym-]\ -DØ-c-hm-Zn-Ø-ßfpw tacn-bpsS imco-cn-I-

amb Ah-i-X-Ifpw aqew {]bm-k-aps≠--∂v hni-Zo-I-

cn®v t\m_¬ kan-Xn°v 1903 \hw-_¿ 19\v ]ntb¿

IsØgp-Xn. 1905emWv Ah¿ Ccp-hcpw kzoU-\n-

seØn s\mt_¬ ]pc-kv°mcw kzoI-cn-®-Xv.

{^©v ]ucXzw kzoI-cn-s®-¶nepw t]mf≠v tZio-

b-X-tbm-Sp≈ BZ-chv tacn F∂pw \ne-\n¿Ønbncp-

∂p. Xs‚ a°sf t]mfnjv ̀ mj- ]-Tn-∏n-°p-∂-Xnepw

Ahsc t]mf≠v kμ¿i-\-Øn-\v Abbv°p-∂-Xnepw

tacn {i≤n-®n-cp-∂p. 1898¬ tacn BZy-ambn I≠p-]n-

Sn® tdUntbm BŒohv aqe-I-Øn\v s]mtfm-Wnbw

F∂ t]cv \¬In-bXpw C°m-c-W-Øm-em-Wv.

tdUntbm BŒnhX-bp≈ cmk-h-kvXp-°ƒ Ah-

bpsS A]-I-S- km[y-XI-sf-∏‰n [mc-W-I-tf-Xp-an-

√msX XpS¿®-bmbn ssIImcyw sNbvXXn\m¬ Ccp-

hcp-sSbpw BtcmKyw £bn-°m≥ XpS-ßnbncp-∂p.

Xß-fpsS ico-c-Øn-ep-f-f {hWßfpsS kz`mhØn¬

\n∂v tdUntbm BŒn-hn‰n tImi-ß-fpsS NnIn-’-

bv°mbn D]-tbm-Kn-°m≥ Ign-bp-sa∂v Ah¿ a\- n-

em-°n-sb-¶nepw AXn-\p-a-∏pdw AXn\v Btcm-Ky-Øn\v

lm\n-I-c-am-Im\pw Ign-bp-sa∂v Ahtcm temItam

A∂v a\- n-em-°n-bn-cp-∂n√. 1906¬ Hcp IpXnc-h≠n

A]-I-S-Øn¬ ]ntb¿ BI-kvan-Iambn sIm√-s∏-´p.

hgn-bn¬ sX∂n-hoW At±-l-Øn\v ta¬ IpXn-c-h≠n

Ib-dp-I-bm-bn-cp-∂p. tdUn-tb-j≥ aqew Zp¿_-e-ambn

Øo¿∂ imco-cn-I ÿnXn-bm-bncp∂p hogvNbv°v Imc

Ww. tacnsb ]mtS XI¿Øp-I-f™ Hcp kw`-h--am-

bncp∂p AXv.

]mcokv bqWn-th-gvkn-‰n-bn¬ ]ntbdn\mbn XpS-

ßnb "sNb¿ Hm v̂ ̂ nknIvkv' F∂ ÿm\w, ]ntb-

dns‚ hntbm-K-sØ-Øp-S¿∂v A[n-Ir-X¿ tacn°v

hmKvZm\w sNbvXp. Aßs\ ]mcokv bqWn-th-gvkn-

‰n-bnse BZy h\nXm s{]m^-k-dmbn tacn Npa-X-e-

tb-‰p. tkmƒth tIm¨ -̂d≥kn¬ ]s¶-Sp-Ø BZy-

h-\n-Xbpw tacn-bm-Wv.

tacnbpsS t\Xr-Xz-Øn-emWv temI-Øm-Zy-ambn

tdUn-tb-j≥ sXdm∏n Hcp NnIn’m k{º-Zm-b-ambn

Bcw-`n-°p-∂-Xv. H∂mw temI-a-l-bp-≤- ImeØv hn

hn[ Bip-]-{Xn-I-fn-embn Ccp-∂q-dn¬]cw tdUn-tbm-

fPn bqWn-‰p-Ifpw 20 samss_¬ bqWn-‰p-Ifpw tacn

ÿm]n-®p. A°m-eØv tacn-bpsS tkh\w bp≤ ap-

J-ß-fn¬hsc FØn-bn-cp-∂p. tacn-tbm-sSm∏w aqØ

aIƒ sFdn\pw tkh-\-\n-c-X-bmbn bp≤-ap-J-Øv X-

s∂-bp-≠m-bn-cp-∂p.

]ntbdnt\m-Sp≈ kvt\l-Øns‚ kvamc-I-ambn

Hcp tdUntbm BŒn-hn‰n et_m-d-´dn ÿm]n-°m-≥

tacn B{K-ln-®p. ]mco-knepw hmgvk-bnepw tacn ÿm

]n® Iyqdn C≥Ãn-‰yq´v C∂v temI-Ønse Xs∂ an

I® Kth-jW ÿm]-\-ß-fm-Wv. Hcp kv{Xo Bb-

Xn\mepw Cuizchnizm-kn-b-√m-Ø-Xp-sIm≠pw tacn-

bpsS Ign-hp-Iƒ AwKo-I-cn-°m≥ bqtdm-]y≥ cmPy-

ßƒ s]mXpth hnap-JX ImWn-®ncp∂p. {^©v Kh

s◊‚ v Gsd sshIn- "eoPn-b¨ Hm^v HmW¿' ]pc-

kvImcw \¬Im≥ Xøm-dmsb¶nepw tacn AXv \nc-

kn-°p-I-bm-Wp-≠m-b-Xv. Ata-cn-°-bm-Wv tacn-bpsS

{]Xn-`sb k¿hm-fl\m BZ-cn-®- Hcp cmPyw. XpS¿

Kth-j-W-ßƒ°v Hcp Xcn tdUnbw t]mepw ssIh-

i-an-√m-bn-cp∂ Ah¿°v Ata-cn-°≥ {]kn-U≠v 1921¬

Hcp {Kmw tdUnbw kΩm-\n-®p. Hcp {Kmw tdUn-b-

Øn-\v A∂v Hcp e£w tUmf¿ aqey-ap-≠m-bn-cp∂p

Ft∂m¿°-Ww. Xs‚ ]°-ep≈ tdUn-bhpw s\m

t_¬ ]pc-kv°m-c- Xp-Ibpw saU-ep-Ifpsa∂√ Xs‚

kºmZyw apgp-h-\pw- Iyqdn C≥Ãn-‰yq ́ n\v th≠nbpw

bp≤-ap-JsØ tkh-\ßƒ°v th ≠n-bpw hn\n-tbm-

Kn-°p-I-bm-Wv -tacn sNbvX-Xv.

tdUntbm BŒnh-X-bp-ambn _‘-s∏-´p≈ ]co-

£-W-ß-fn¬ \nc-¥cw apgp-In-b-Xn-\m¬ tacn-bpsS

A¥yw AanX tdUn-tb-j≥ Imc-W-ap-≠mb Iym≥

k¿ (Plastic Anemia) aqe-am-bn-cp-∂p. 1934 Pqsse 4\v
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66˛masØ- h-b-kn¬ tacn- Iyqdn A¥-cn-®p. tdUn-

tb-j≥ sXdm-∏n-bn-eqsS tImSn-°-W-°n-\m-fp-I-fpsS

thZ-\ -t`-Z-am-°nb tacn-bpsS PohnXw Xs∂-bm-bn-

cp∂p Ah¿ temI-Øn\v \¬Inb G‰hpw henb

kw`m-h-\bpw ktμ-i-hpw.

tacnbpsS Atkm-kn-tb-‰mbn {]h¿Øn®ncp∂

s{^U-dnIv tjmfn-tbm-bmWv tacn-bpsS aqØ- a-Iƒ

sFdns\ hnhmlw sNbvX-Xv. Ir{Xna tdUntbm B

Œn-hn‰n F∂Xmbn-cp∂p Ccp-h-cp-sSbpw CjvS K-th-

jW hnjbw. B¿´n-^n-jy¬ tdUn-tbm BŒn-hn-d-

dn hnI-kn-∏n-®-Xn\v Ccp-h¿°pw 1935se `uXnI im

kv{X-Øn-\p≈ s\mt_¬ ]pc-kv°mcw e`n-®p. c

‡m¿_pZw _m[n-®mbncp∂p sFdns‚ ac-Ww.

tacn-bpsS Cf-b- a-Iƒ Cuhv ]{X-{]-h¿Ø-Ibpw

kwKo-X-⁄-bp-am-bn-cp-∂p.- Cuhns‚ `¿Ømhv sl

‚n- et_mbvkpw(Henry Richardson Labouisse, Jr)

s\mt_¬ ]pc-kv°mctPXm-hm-sW∂v ]d-bmw. bq\n-

sk-̂ n\v kam-[m-\-Øn-\p≈ 1965se s\mt_¬ ]pc-

kv°mcw e`n-®-t∏mƒ At±-l-am-bn-cp∂p AXns‚

Ub-d-Œ¿.

]pXnb aqe-I-ßƒ
hn¬slw tdm¨P≥(Wilhelm Roentgen) 1895¬

FIvkv˛td Is≠Øn. F∂m¬ FIvkv˛In-c-W-ßƒ

Fß-s\-bmWv kr„n-°-s∏-Sp-∂-sX∂v At±-l-Øn\v

a\- n-em-bn-cp-∂n-√. bpdm-\nbw eh-W-ß-fn¬ \n∂pw

tdUn-tb-j≥ D≠m-Ip-∂p-s≠∂pw F∂m¬ Cu hnIn-

c-W-ßƒ kv^pcZo-]vXn(t^mkvt^md-sk≥kv)

t]mse Hcp _mly Du¿P Dd-hn-S-Øns‚ km∂n[yw

sIm≠-s√∂pw ]n∂o-Sv(1896) At±-l-Øn\v a\- n-

em-bn. Cu c≠v I≠p-]n-S-Ø-ßfpw tacnsb kzm[o-

\n-®p. s_°-d-ens‚ bpdm-\nbw In-c-W-ßƒ Xs‚

Kth-j-W-Øn-\p≈ hnj-b-ambn tacn sXc-s™-Sp-

Øp. ]ntbdpw ktlm-Z-c\pw tN¿∂v 15 h¿jw apºv

I≠p-]n-Sn® Cet{Œmao-‰¿ F∂ D]-I-c-W-ap-]-tbm-

Kn-®mWv bpdm-\nbw In-c-W-ßsf-°p-dn-®p-ff ]T\w

tacn \S-Øn-b-Xv. Hcp _mlyt{kmX- ns‚ klm-b

-an-√m-sX-bmWv Cu hnIn-c-W-ßƒ ]pd-s∏-Sp-∂-sX

∂pw  bpdm-\n-b-Øns‚ B‰-Øn-\p-≈n¬ \n∂pw hnIn-

c-W-ßƒ D≠m-Ip-∂p-s≠∂pw I≠p-]n-Sn-®Xv, hn -̀Pn-

°m≥ Ign-bmØ {Zhy-cq-]-amWv B‰-sa∂ [mcW

Xncp-Øn-°p-dn-°p-∂-Xn\v Imc-W-am-bn-, AY-hm,

B‰sØ hn`-Pn-°m≥ Ign-bp-sa∂ ]cn-I¬]-\bv°v

Du¿Pw ]I-cp-∂-Xm-bn-.

bpdm-\nbw [mXp-°-fmb ]n®vsª≥Uv(pitchblende),

Nm¬tIm-sse‰v(chalcolite) F∂n-hbmWv ]T-\-Øn-\m

bn tacn D]-tbm-K-s∏-Sp-Øn-b-Xv. Ce-t{Œm-ao-‰¿ D]-

tbm-Kn®v \S-Ønb ]co-£-W-ßfn¬ \n∂v ]n®v

sª≥Uv bpdm-\n-b-tØ-°mƒ \mev aSßpw Nm¬

t°m-sse‰v c≠v aSßpw {]Xn-{]-h¿Ø\ tijn-bp-

≈-XmsW∂v tacn Is≠-Øn. AXm-bXv {]kvXpX

[mXp-I-fn¬ bpdm-\n-b-Øn\v ]pdsa bpdm-\n-b-tØ-

°mƒ BŒnhv Bb at‰-sX¶nepw aqe-I-Øns‚ km

∂n-[y-ap-≠m-Imw. hnIn-c-W-ßƒ D’¿Pn-°p∂ Cu

]Zm¿Y-sØ I-p-dn-®mbn XpS¿∂v tacn-bpsS ]T-\w.

Cu [mXp-°-fn¬ tXmdn-b-Øns‚ km∂n-[y-ap-s≠∂v

tacn 1898¬ I≠p-]n-Sn-®p.

{]©v A°m-Uan Hm^v kb≥k-kn¬ 1898 Pq

sse 18\v- Ah-X-cn-∏n® {]_‘ØneqsS(On a new

substance, radioactive,contained in pitchblende) Hcp ]pXn

b aqe-I-Øn-s‚ Is≠-Ø¬ tacnbpw ]ntbdpw tem

I -k-a£w {]Jym-]n-®p. s]mtfm-Wnbw Bbn-cp∂p

B aqe-I-w. AtX h¿jw Unkw-_¿ 26\v as‰m-cp

aqe-I Øns‚ I≠p-]n-Sn-Øhpw Cu Zº-Xn-Iƒ

{]Jym-]n-®p. tdUntbm BŒn-hn-‰n-bp-ambn tN¿∂v \n¬

°p∂ tdUnbw F∂ t]cmWv ]pXnb aqe-I-Øn\v

Ch¿ \¬In-b-Xv. Xß-fpsS I≠p-]n-SnØw imkv{X-

tem-I-Øn\v ap≥]n¬ sXfn-bn-°-W-sa-¶n¬ ip≤-amb

s]mtfm-Wn-bhpw tdUn-bhpw Ah-bpsS Abn-cn¬

\n∂v  th¿Xn-cn-t°≠n-bn-cp-∂p. ]n®vsª≥Uv˛¬ \n-

∂v Cu aqe-I-ßsf th¿Xn-cn-°m\mbncp∂p {iaw.

]n®vsª≥Uv k¶o¿W-amb cmk-L-S-\-bp≈ Hcp [m

Xp-hmWv. t]mtfm-Wnbw th¿Xn-cn-s®-Sp-°p-I Xmc-X-

tay\ efn-X-amb {]{In-b-bm-Wv. s]mtfm-Wn-b-Øn\v

_nkva-Øv- F∂ aqe-I-hp-ambn Gsd kam-\-X-I-fp≠v.

am{X-hp-a√ _nkvaØn\v kam-\-ambn Abn-cn-ep≈

tkmƒth tIm¨ -̂d≥kn¬ ]s¶-SpØ imkv{X-⁄ kwLw: GI h\n-X-bmbn tacn Iyqdnbpw
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GI- L-S-I -aq-e-Ihpw s]mtfm-Wnbw am{X-am-Wv. F

∂m¬ tdUnbw Cß-s\-b-√. Gsd-°psd kam-\-X-

I-fp-≈Xv ]n®-sª≥Un-ep≈ t_cnbw F∂ aqe-I-

hp-am-bmWv. tdUn-b-Øns‚ kmw]n-fp-Iƒ th¿Xn-cn-

s®-Sp-°m≥ Iyqdn Zº-Xn-Iƒ°v 1898¬ Ign-s™-¶n

epw AXv \ma-am-{X-am-bn-cp-∂p. Un^-d≥jy¬ {InÃ-

sse-tk-j≥ F∂ {]{In-bbneqsS Hcp S¨ ]n®v

sª≥Uv ip≤o-I-cn-®-t∏mƒ 100 an√n{Kmw am{Xw h

cp∂ tdUnbw t¢mssdUv F∂ tdUn-b-Øns‚ eh

Ww am{X-amWv Ah¿°v th¿Xn-cn-°m≥ km[n-®-Xv.

1902embn-cp∂p AXv. 1898 apX¬ 1902 hsc-bp≈ Ime-

L-´-Øn¬ tacnbpw ]ntbdpw tN¿∂pw, kzX-{¥-am

bpw 32 Kth-jW {]_-‘-ßƒ {]kn-≤o-I-cn-®p. ico-

c-Øn-¬ D≠m-Ip∂ Syqa-dp-Iƒ°v tdUnbw {]Xn-hn-

[n-bm-Ip-sa∂v Ch-bn-semcp {]_-‘-Øn¬ kqNn-∏n-

®n-cp-∂p. tdUn-b-Øn¬ \n∂p-≠m-Ip∂ hnIn-c-W-ßƒ

°v Btcm-Ky-ap≈ tImi-ßsf At]-£n®v tcmK-

_m-[n-X-amb Ie-Isf \in-∏n-®p-I-f-bm-\p≈ {]h-WX

IqSp-X-em-Wv.

1906¬ ]ntb-dns‚ BI-kvanI acWw kw`-hn-®

t√m? B kw`hw tacnsb Pohn-X-Ønepw Kth-j-

W-Ønepw Xf¿Øn-. c≠n-SØpw tacn Gsd-°psd X

\n-®m-bn-. BZyw Pohn-X-Øn-te°pw {ItaW Kth-j-

W-Øn-te°pw tacn aS-ßn-h-∂p. ip≤-amb tdUnbw

temlw th¿Xn-cn-°m≥ 1910¬ km[n-®p. F∂m¬ s]m

tfm-Wn-b-Øn-s‚ ip≤- tem-lmhÿ th¿Xn-cn-°m≥

Ign-™n-√. ImcWw Cu tdUntbm BŒohv aqe-I-

Øns‚ A¿≤m-bpkv tIhew 138 Znh-k-ß-fm-Wv.

1911emWv tacn°v ck-X-{¥-Øn-ep≈ s\mt_¬

]pc-kv°mcw e`n-°p-∂-Xv. s]mtfm-Wn-b-Øn-s‚bpw

tdUn-b-Øn-s‚bpw I≠p-]n-Sn--Ø-amWv tacnsb ]pc-

kvImcm¿l-bm-°n-b-Xv. ]ntb-dns‚ ac-W-tijw tacn-

bpsS kzIm-cy- Po-hn-X-Øn¬ \nc-h[n {]iv\-ß-fp-

≠mb Imeam-bn-cp∂p AXv. Nne he-Xp-]£ am[y-

a-ßƒ tacnsb Hcp PqX hwi-Pbpw A\-[n-IrX IpSn-

tb-‰-°m-cnbp-ambn Nn{Xo-I-cn-®p. tacn-bpsS a°fpw

CXns‚ Zqc-¥-̂ ew A\p-̀ -hn-®p. ]ntb¿- Iyq-dn-bpsS

Hcp hnZym¿∞n-bmb t]mƒ emwKvhn\p-ambn tacn-°p-

≠m-bn-cp∂ ASpØ kulr-ZsØ Ahn-lnX _‘-

am°n Nn{Xo-I-cn-°m\pw am[y-a-ßƒ aSn-®n-√. tacn°v

s\mt_¬ ]pc-kv°mcw sImSp-°-cp-sX∂v hmZn-°p-

∂-h-cpsS ssII-fnse Bbp-[-ß-fm-bn-cp∂p Cu B

tcm-]-W-ß-sf-√mw.

c≠maXpw s\mt_¬ ]pc-kvImcw e`n®-tXmsS

{^©v k¿°mcn\v tacnsb AwKo-I-cn-°msX \nhr-

Øn-bn-√m-Xm-bn. tacn ÿm]n® tdUnbw C≥Ãn-‰yp-

´n\v Ah¿ ]n¥pW {]Jym-]n-®p. Du¿P-X-{¥-Ønepw

ck-X-{¥-Ønepw sshZy-im-kv{X-Øn-ep-ap≈ Kth-j-

W-ß-fmWv tdUnbw C≥Ãn-‰yq-´n¬ \S-∂n-cp-∂-Xv.

1914¬ H∂mw temI-a-lm-bp≤w s]m´n-∏p-d-s∏-́ p. bp≤-

Øn¬ ]cn-t°¬°p∂ ssk\n-Isc Ign-bp-∂{X t\

csØ Hm∏-td-j≥ hnt[-b-cm-°p-∂-XmWv \√-sX∂v

tacn°v Adn-bp-am-bn-cp-∂p. CXn-\mbn k¿P∑mcpsS

Hcp kwLhpw tdUn-tbm-fPn bqWn-‰p-Ifpw bp≤-ap-

∂-Wn-bn¬ Xs∂ D≠m-I-W-sa∂v {^©v k¿°mcn

t\mSv tacn A`y¿Yn-®p. FIvkv-˛td D]-I-c-W- bq-Wn-

‰p-I-fpw tdUn-tbm-fPn, A\m-́ an bqWn-‰p-I-fpaS-ßp∂

Hcp hml-\- hyqlw tacn-bpsS t\Xr-Xz-Øn¬ bp≤-

ap-∂-Wn-bn-te°v ]pd-s∏-´p. 20 samss_¬ bqWn-‰p-

Ifpw 200 tdUn-tbm-fPn hml-\-ßfpw Cu hyql-

Øn-ep-≠m-bn-cp∂p.  ]Xn-t\-gp-Im-cn-bmb aIƒ sFdn-

\pw bp≤-ap-J-tØ°v tacn-sb A\p-K-an®p. ]cn-t°‰

ssk\n-Isc ip{iqjn-°p-∂-Xn\v  kv{XoIƒ°v tacn

]cn-io-e\w \¬In. "sIm®p Iyqdn-Iƒ' F∂mWv Cu

tdUn-tbm-fPn hml-\- hyqlw Adn-b-s∏-´-Xv. AWp-

_m-[-tb‰ ico-c -I-e-Isf NnIn-’n-°p-∂-Xn-\p]-tbm-

Kn-°p∂ tdU¨ hmX-Iw \nd® kqNn-IfpsS D¬]m-

Z\Øn-te°v tacn 1915¬ IS∂p. tacn-bpsS kz¥w

]co-£-W-im-e-bn¬ Xs∂bmWv -tdU¨ hmXIw

D¬]m-Zn-∏n-®n-cp∂-Xv. tdUn-b-Øn¬ \n∂mWv \nd-an-

√m-ØXpw tdUntbm BŒo-hp-amb tdU¨ hmXIw

D¬]m-Zn-∏n-°p-∂-Xv. Hcp Zi-e-£-Øn¬ ]cw ssk\n-

I¿ -tdU¨ kqNn-Iƒ D]-tbm-Kn-®p≈ NnIn’ t\Sn.

bp≤ap∂-Wn-bn-ep≈ a\p-jy-Xz-]-c-amb CS-s]-S¬ Im-

cWw \o≠ \mev h¿j-°mew Xs‚ X\Xv Kth-j-

W -{]-h¿Ø\ß-fn¬ \n∂v tacn hn´p-\n-∂p. H∂mw

temI -a-lm-bp-≤-Ønse Xs‚ A\p-`-h-ßƒ hnh-cn-

®p-sIm≠v tacn Hcp ]pkvX-Iw cNn-®n-´p-≠v. "s]U-

tKmPn C≥ hm¿' F∂mWv 1919¬ {]kn-≤o-I-cn® Cu

]pkvX-I-Øns‚ t]cv.

1920¬ tdUn-b-Øns‚ I≠p-]n-SnØØns‚ 25˛mw

hm¿jn-Iw {]am-Wn®v {^©v Kh¨sa‚ v tacn°v Hcp

ssÃ]‚ v A\p-h-Zn-®p. AXn\v ap≥]v eqbn ]mÃ-

dn\v(1822˛1895) am{X-am-bn-cp∂p CØ-c-samcp ssÃ]‚ v

e`n-®n-cp-∂-Xv. Ata-cn-°≥ {]kn-U-≠m-bn-cp∂ hmd≥

Pn.lm¿UnwKv tacnsb ssh‰v lukn-te°v hnfn®v

BZ-cn-®Xpw C°m-e-b-f-hn-em-Wv. XpS¿∂p≈ Ime-

L-́ -Øn¬ tacn-bpsS t\Xr-Xz-Øn¬ bqtdm-∏n¬ \nc-

h[n ]co-£-W-im-e-Iƒ Bcw-`n-®p. \nc-h[n ]pc-

kv°m-c-ßfpw tacnsb tXSn-sbØn. AhcpsS apdn-

bnse tai-h-en-∏nepw tIm´ns‚ t]m°-‰nepw tdUn

tbm BŒohv sFtkm-tSm-∏p-Iƒ \nd® sSÃv Syq_p-

Iƒ Ft∏mgpw D≠m-Ip-am-bn-cp-∂p. bp≤-ap-∂-Wn-bn¬

ssk\n-I¿°v tdUn-tb-j≥ \¬Iptºmƒ tacn kwc-

£W Ih-N-ßƒ D]-tbm-Kn-®n-cp-∂p-an√. Cu ioe-

ßƒ sIm≠v tacn-bpsS icocw tdUn-tb-j≥ Xmßm-

\mhmsX A¿_p-Z-Øn\v Iog-S-ßn. Pohn-X-Øns‚

Ah-km-\- Im-eØv tacn- t]m-f-≠n-emWv sNe-h-gn-®-

Xv. HSp-hn¬ 1934 Pqsse 4\v B imkv{X-{]-Xn` thZ-

\-I-fn¬ \n∂v bm{X-bmbn. `¿Øm-hns‚ ih-Ip-So-c-

Øn\v kao]w kyqIvkn-emWv tacn-sbbpw kwkv°-

cn-®-Xv. tacn-tbmSp≈ _lp-am-\m¿∞w, 60 h¿j-ßƒ

°v -tijw 1995¬ Ah-cpsS `uXn-Im-h-in-jvS-ßƒ

Ipgn-s®-SpØv ]m¥n-tbm-Wn¬ ho≠pw kwkv°-cn-®p.

]m¥n-tbm-Wn¬ kwkv°-cn-°-s∏-Sp∂ BZy h\n-X-

bmWv- amUw tacn Iyqdn.

"{]ikvXn°v hgnsX-‰n-°m≥ IgnbmXncp∂ GI

hy‡n-'(Marie Curie was probably the only person who could

not be corrupted by fame) F∂v alm imkv{X{]Xn-̀ bm-

b B¬_¿´v sF≥ssÃ≥ tacn Iyqdnsb -hnti-jn-

∏n-®-Xv F{X A\z¿∞w!

�
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IhÀtÌmdn

F √m bm{XIfpw Bcw`n°p∂Xv H‰ Im¬shbv

∏nemWv F∂ at\mlchmNIw ssN\okv

Nn¥I\mb emthmXv kphns‚XmsW∂v IcpXs∏

Sp∂p. imkv{XtemIsØ kw_‘n®mbncn°pw Cu

hmNIw G‰hpw km¿∞IamhpI. Hcp BibØn¬

\nt∂m ]co£WØn¬ \nt∂m XpSßn ]e Imeß

fn¬ At\Iw imkv{X⁄cpsS kw`mh\Iƒ Ie¿

∂v, sNdp\o¿®mepIƒ IqSntN¿∂v Hcp ]pgbmbn

amdpw t]mse,bmWv Hmtcm imkv{Xkn≤m¥hpw

imkv{XimJbpw cq]s∏Sp∂Xv. as‰m∂n\mbp≈

At\zjWßƒ Nnet∏mƒ ]pXnb thsdmcp Bi

bØnte°v \bns®∂pw hcmw. Hmtcm h¿jhpw A

t\Iw t]cpsS Poh≥ c£n°p∂ Im≥k¿ tcmK

NnIn’ apX¬ lntcmjnabnepw \mKkm°nbnepw

At\Imbncßsf sIms∂mSp°nb B‰wt_mw_v

hsc ]e taJeIfn¬ {]tbmKkm[yXbp≈ tdUn

tbm BIv‰nhn‰nbpsS Is≠Øepw AØcsamcp

bmZr›nIXbn¬ \n∂mbncp∂p.

s_°dens‚ BZy Im¬shbv]v
1895emWv tdm≠vP≥(Wilhelm Röntgen) FIvkv˛td

I≠p]nSn®Xv. XpS¿∂v imkv{XtemIamsI Cu A

⁄mXIncWßfpsS ]n∂msebmbncp∂p. [mXp°

fn¬ \n∂p≈ t^mkv^dk≥kv(phospho rescence)˛

s\ Ipdn®v ]T\w \SØpIbmbncp∂p B cwKsØ

hnZKv≤\mb sl‚n s_°d¬. Nne hkvXp°ƒ

{]Imiw BKncWw sNbvXv ]n∂oSv ]pdØphnSp∂

{]Xn`mkamWv t^mkv^dk≥kv AYhm kv^pc-

Zo-]vXn. Ccp´nepw Xnfßp∂ Ãn°dpIƒ, hm®v Ub

epIƒ F∂n-hbnepw a‰pw D]tbmKn°p∂Xv CØ

cw hkvXp°fmWv. t^mkv^dk≥kv ImWn°p∂

hkvXp°ƒ kqcy{]Imita¬°ptºmƒ FIvkv ̨ td

]pds∏Sphn°m≥ km[yXbps≠∂mbncp∂p s_°

dens‚ \nKa\w.

t^mkv^dk≥kv ImWn°p∂ ]e [mXp°sf,

IdpØ t]∏dn¬ s]mXn™ t^mt´m{Km^nIv tπ‰n

\v apIfn¬ h®v shbn¬ sIm≈n®mbncp∂p At±l

Øns‚ ]co£Ww. bpdm\nbaSßnb s]m´mkyw

bpdm-\nbw kƒt^‰v F∂ [mXphp]tbmKn®v ]co

£Ww \SØnbt∏mƒ t^mt´m{Km^nIv tπ‰n¬

[mXphns‚ BIrXnbn¬ {]Xn_nw_w e`n°p∂Xm

bn At±lw I≠p. CXv Xs‚ \nKa\sØ icn hbv

°p∂p F∂t±lw IcpXn. F∂m¬ At∏mgmbncp∂p

bmZr›nIXbpsS CSs]S¬. Iptd Znhkßƒ Xp

tdUntbm BŒnhn‰n:

Ncn{Xhpw {]tbmKhpw



33\hw_¿ 2017   imkv{X-KXn

S¿®bmbn ]mcokn¬ kqcy{]Imiw C√mØXn\m¬

]co£Ww XpScm\mhmsX bpdm-\nbw [mXphpw

IdpØ t]∏dn¬ s]mXn™ t^mt´m{Km^nIv tπ‰pw

IqSn At±lw taihen∏n¬ \nt£]n®p. ]n∂oSv

t^mt´m{Km^nIv tπ‰v ]pd-sØ-SpØt∏mƒ {]Xo£n

®Xn\v hn]coXambn AXn¬ hfsc sXfn™ {]Xn

_nw_w At±-l-Øn\v ImWm≥ Ign-™p. t^mkv

^dk≥kv ImWn°p∂ a‰v [mXp°sfm∂pw Cu

kz`mhw ImWn°mØXpsIm≠v, kqcy{]Imia√

bpdm\nbØns‚ GtXm X\Xv khntijXbmWv

CXn\v ImcWsa∂v s_°d¬ a\ nem°n.

tdUntbm BŒnhn‰n

F∂ ^manen BŒnhn‰n
CtX∏‰n IqSpXembn ]Tn°m≥ tacn Iyqdnbpw

]n∂oSv `¿Ømhv ]ntb¿ Iyqdnbpw Xocpam\n®Xm

bncp∂p ASpØ hgnØncnhv. tkm¿t_m¨ k¿hI

emimebnse D]tbmKn°s∏SmsX InS∂ Hcp

apdnbn¬ Imcyamb D]IcWßtfm k÷oIcWß

tfm C√msX Ah¿ \SØnb ]co£Wßƒ Hcp

]pXnb imkv{XimJbv°v Xs∂ P∑w \¬In. bpdm-

\nbsØt∏mse tXmdnbhpw tdUntbm BŒnhn‰n

ImWn°p∂p F∂v Is≠ØnbXmbncp∂p tacn Iyq

dnbpsS BZy hnPbw. bpdm-\nbØns‚ Abncmb

]n®vsª≥Un\v h≥ hnebmbXn\m¬ Hmkv{Snbbnse

J\nIfn¬ \n∂v bpdm-\nbw th¿Xncn® tijap≈

S¨ IW°n\v amen\yw tiJcn®mWv Ah¿ ]T\w

XpS¿∂Xv. bpdm-\nbØn¬ \n∂p≈ hnIncWßƒ

AXns‚ Afhns\b√msX Xm]w, {]Imiw XpSßn

b _mlyLSIßsfsbm∂pw B{ibn°p∂n√ F

∂v tacn Iyqdn Is≠Øn. tdUntbm BŒnhn‰n F∂

t]cv Cu {]Xn`mkØn\v \¬InbXpw tacn Xs∂

bmWv. bpdm-\nbw th¿Xncn® tijhpw _m°nbp≈

Abncv bpdm-\nbsØ°mƒ ]ebnc´n tdUntbm B

ŒnhX ImWn°p∂Xmbpw Ah¿ a\ nem°n. hnIn

cWßƒ°v ImcWamb Cu A⁄mXsØ tXSn

bp≈ At\zjWßƒ Hcp ]pXnb aqeIØns‚ I

s≠Øente°mWv \bn®Xv. AXn\v, kz¥w P∑

\mSns‚ Hm¿abv°v, s]mtfmWnbw F∂v t]cv \¬In.

s]mtfmWnbw th¿Xncn® tijhpw ]n®vsª≥Uns‚

tdUntbm AŒnhXbn¬ Ipdshm∂pap≠mbn√. ITn

\amb ]co£WßfpsS HSphn¬ AXnXo{hamb

tdUntbm BŒnhn‰n ImWn°p∂ tdUnbw BZyw

IvtfmssdUv Bbpw ]n∂oSv ip≤cq]Ønepw th¿Xn

cns®Sp°m≥ tacn°pw ]ntbdn\pw Ign™p. bpdm-

\nbØns‚ ]Øv e£Øntesd aSßmWv tdUnb

Øns‚ tdUntbm BŒnhX.

CtXmsS tacn, B‰Øns‚ D≈n¬ \S°p∂ F

t¥m {]h¿Ø\w aqeamWv tdUntbm BŒnhn‰n D

≠mIp∂Xv F∂ \nKa\ØnseØn. B‰sØ

ho≠pw hn`Pn°m\mhn√ F∂mbncp∂p B Ime

sØ hnizmkw. AXpsIm≠v Xs∂ BZysam∂pw

ChcpsS KthjWßƒ th≠{X AwKoIcn°s∏´n

√. tacn kv{XobmWv F∂Xpw AhKW\bv°pw F

Xn¿∏n\pw B°w Iq´n. kzm`mhnI tdUntbm B

Œnhn‰nbpsS Is≠Ø¬ ckX{¥Ønepw `uXn

Iimkv{XØnepw hnπhIcamb am‰ßfmWv sIm

≠ph∂Xv. Cu ]T\ßfpsS XpS¿®bmbmWv B‰

Øns‚ LS\ Xs∂ I≠p]nSn°s∏´Xv. Cu Is≠

ØepIfpsS hnπhIcamb {]m[m\yw IW°nseSp

Øv 1903¬ s_°den\pw, ]ntb¿˛tacn Iyqdnam¿°pw

`uXnIimkv{XØn¬ s\mt_¬ ]pc-kvImcw e`n®p.

s]mtfmWnbw, tdUnbw F∂o aqeIßfpsS Is≠

Øen\v ckX{¥Øn\p≈ 1911se s\mt_¬ ]pc-

kvImchpw tacn Iyqdn°v e`n®p.

dY¿t^mUpw \yqIvfnbkpw
tacnbptSbpw ]ntb-dns‚bpw Is≠ØepIƒ B

Zysam∂pw imkv{XtemIw Kuchambn ]cnKWn®n√.

F∂m¬, ChcpsS KthjWßsf hnizmkØnseSp

Ø dY¿t^mUv(Ernest Rutherford) Cu taJebn¬

]T\w XpS¿∂v B¬^, _o‰, Kma F∂nßs\ aq∂n

\w hnIncWßfps≠∂v Is≠Øn. B¬^ IW

ßƒ°v t]mkn‰ohv Nm¿PmsW∂pw _o‰ IWßƒ

°v s\K‰ohv Nm¿PmsW∂pw Is≠ØnbXpw Kma

IncWßƒ°v B t]cv \¬InbXpw dY¿t^mUv

Bbncp∂p. Cw•-≠p-Im-c-\mb `uXn-I⁄≥ tdmbv

Uvkns\m∏w(Thomas Royds,1884-̨ 1955) tN¿∂v B¬^

IWßƒ Hcp loenbw \yq¢nbkn\v kam\amsW∂v

At±lw Is≠Øn. B¬^ IWßƒ°v XS 

ßƒ Xpf®pIS∂v k©cn°m\p≈ Ignhv IpdhmWv.

F∂m¬ _o‰ IWßƒ B¬^ IWßsf°mƒ

BgØnte°v Xpf®pIbdp∂p. Du¿Phpw thKX

bpw G‰hpw IqSnb KmamIncWßƒ sk‚n ao‰dp
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Iƒ I\ap≈ teml]mfnIsf t]mepw Xpf®v IS∂p

t]mIm≥ Ignhp≈XmWv. tacnbpw ]ntbdpw th¿

Xncns®SpØ tdUnbw Xs∂bmWv Ch¿ ]co£W

Øn\mbn D]tbmKn®Xv. B‰Øns‚ GXm≠v apgp

h≥ ̀ mchpw tI{μoIcn® t]mkn‰ohv Nm¿Pp≈ \yq

¢nbkv Ds≠∂v kz¿ÆØInSv ]co£WØneqsS

Is≠ØpI am{Xa√ \yq¢nbkns‚ GItZi hym

khpw dY¿t^mUv IW°m°n. \yq¢nbkn\v Np‰pw

\yq¢nbkns‚ t]mkn‰ohv Nm¿Pn\v Xpeyw s\K‰ohv

Nm¿Pp≈ Cet{ŒmWpIƒ Np‰ns°m≠ncn°p∂p.

\yq¢nbkns‚ hen∏w Hcp _eqWns‚ hen∏Øn\v

XpeyamsW∂v IW°m°nbm¬ B B‰Øns‚ A

Xn¿Øn GXm≠v aq∂v Intem ao‰dpIƒ°v A∏pd

Ømbncn°pw. dY¿t^mUns‚ B‰w amXrIsb

]n∂oSv t_m¿(Niels Bohr) ]cnjvIcn®p. Aßs\ td

Untbm BŒnhn‰nbpsS Is≠ØemWv B‰Øns‚

LS\ IrXyambn a\ nem°p∂Xn\v ImcWambXv.

B‰hpw Ir{Xnaambn D≠m°mw
kzm`mhnI tdUntbm BŒnhn‰n ImWn°p∂ aqe

Ißsf√mw {]]©w cq]s∏´ kabØv Xs∂ D≠m

bXmWv. Chbn¬ A¿≤mbp v(tdUntbm BŒohv

B‰ßƒ hnLSn®v BZyap≈ FÆØns‚ ]IpXn

bmbn amdms\Sp°p∂ kabamWv A¿≤mbp v)

IqSnb aqeIßƒ {]IrXnbn¬ C∂pw \ne\n¬°p

∂p. A¿≤mbp v Ipd™h CSbvs°t∏mtgm hnL

Sn®pt]mbn´p≠mhWw. B¬^ IWßƒ sIm≠v

B‰ßsf CSn∏n®v a‰v B‰ßfm°n am‰m\p≈ ]

co£Wßƒ dY¿t^mUns‚ KthjW kwLw

Xs∂ \SØp∂p≠mbncp∂p. CØcØn¬ ss\{S

Ps\ HmIvknP≥ B°n am‰m\pw Ah¿°v Ign™n

cp∂p. tacn-˛]ntb¿ IyqdnamcpsS aIfmb sFdo\pw

`¿Ømhv s{^{UnIv tjmfntbmbpw Cu cwKØmWv

KthjWw XpS¿∂Xv. s]mtfmWnbØn¬ \n∂p≈

B¬^m IWßƒ D]tbmKn®v t_mtdm¨, Aep

an\nbw XpSßnb B‰ßsf CSn∏n®t∏mƒ B¬^

t{kmXkv am‰nb tijhpw hnIncWw XpScp∂Xmbn

a\ nembn. Cet{ŒmWn\v kam\amb F∂m¬

t]mkn‰ohv Nm¿Pp≈ IWßfmWv- ]pdØphcp∂

sX∂pw Is≠Øn. kzm`mhnI ÿncXbp≈ B‰

ßsfbpw tdUntbm BŒohv B°n am‰m≥ Ignbp

sa∂v Cßs\ sFdo\pw s{^{UnIv tjmfntbmbpw

I≠p]nSn®p. Hcp aqeIsØ as‰m∂m°n am‰pI F

∂ B¬s°anÃpIfpsS kz]v\w Ahcpt±in® hn[

Ønes√¶nepw k^eambn. AXphsc tdUn tbm

BŒohv aqeIßsf th¿Xncns®Sp°pI hfsc {]

bmkap≈Xpw `oaamb sNehp≈Xpambncp∂p. Ir

{Xna tdUntbm BŒnhn‰nbpsS Is≠ØemWv, NnIn

’bv°pw ]T\-̨ KthjWmhiyßƒ°pw tdUntbm

sFtkmtSm∏pIƒ hym]Iambn D]tbmKn°m≥

]n¬°meØv ImcWambXv. Ir{Xna tdUntbm BŒn

hn‰nbpsS Is≠Øen\v 1935se ckX{¥ s\m

t_¬ ]pc-kvImcw  sFdo≥ -̨s{^{UnIv ZºXnam¿°v

kΩm\n°s∏´p.

sIme]mXIn c£I\mbn amdp∂p
s_°d¬, ]co£WØns‚ ̀ mKambn tIm´ns‚

t]m°‰n¬ sIm≠v \S∂ tdUnbaSßnb [mXp i

cocØn¬ ho°hpw thZ\bpw D≠m°nbXmWv, td

Untbm BŒohv IncWßƒ°v icocIeIfnep≈

kzm[o\Ønte°v {i≤ Xncn®Xv. XpS¿∂v s_°d

epw ]ntb¿ Iyqdnbpw IqSn Cu Znibnep≈ ]co£

Wßƒ \SØn. e≠\nse tdmb¬ skmssk‰nbn¬

1903¬ \SØnb {]`mjWØn¬, hnIncWßfpsS,

icocIeIsf _m[n°p∂ kz`mhw Im≥k¿ tcmK

NnIn’bv°v D]tbmKn°msa∂ Bibw ]ntb¿

Iyqdn AhXcn∏n®p. Hcp jo‰n¬ s]mXn™ tdUn

bw kz¥w ssIbn¬ ]nSn®mWv AXv tImißsf

_m[n°p∂p F∂v At±lw sXfnbn®Xv. Xz°ns\

_m[n°p∂ Im≥kdns‚ NnIn’bv°mWv- BZyL

´Øn¬ tdUnbw D]tbmKn®Xv. XpS¿∂v sXm≠bn

epw K¿`]m{XØnepw t{]mkvt{S‰v {KŸnbnepap≈

Im≥kdns‚ NnIn’bv°pw D]tbmKn®p. tdUnbw

\nd® kqNnIƒ Im≥k¿ _m[n® ̀ mKØv IpØnbn

d°nbmbncp∂p BZyImeØv NnIn’. ]n∂oSv td

Unbw hnLSn®p≠mIp∂ tdU¨ hmXIaSßnb

IpgepIƒ icocØn\IØv LSn∏n®pw A¿_pZ Nn

In’ \SØnbncp∂p.

em -̀s°m-Xn-bpsS ssII-fn¬
tdUnbw NnIn’bv°v D]tbmKn°m\p≈ Kth

jWßƒ Hcp hiØv \S°ptºmƒ Xs∂ CXns‚
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hymP D]tbmKßfpw [mcmfambn \S°p∂p≠mbn

cp∂p. XßfpsS Is≠ØepIƒ imkv{XtemIØn
\pw a\pjycmin°pw AhImis∏´XmsW∂v IcpXn
bncp∂ Iyqdn IpSpw_w B Is≠ØepIƒs°m

∂n\pw t]‰‚ v FSpØncp∂n√. Cu Ahkcw \∂m
bn D]tbmKn®Xv hymP∑mcmWv. tdUnbw ASßnb
D¬∏∂ßƒ Atacn°bn¬ Hcp XcwKw Xs∂bmbn.

NnIn’n®v am‰m≥ {]bmkamb {]iv\ßsf s]s´∂v
C√mXm°p∂ k¿ΔtcmK kwlmcnbmbn tdUnbw
AhXcn∏n°s∏´p. tdUnbØns‚ A]ISkm[yX

Iƒ At∏mtg°pw ]Tn®n´pt]mepw D≠mbncp∂n√.
tdUnbw ASßnb Nmb, {_Uv, tNm°tf‰v F∂n
ßs\ ̀ £WØn¬ t]mepw tdUnbw D]tbmKn®p.

tdUnbaSßnb SqØv-t]Ãv-, ]uUdpIƒ, {IoapIƒ
F∂nh IqSpX¬ Xnf°hpw NpfnhpIfn¬ \n∂v tam
N\hpsams° hmKvZm\w sNbvXp. tdUnbaSßnb

sh≈w B¿ss{X‰nkv, Pcm\cIƒ XpSßn h‘yXbv
°v hsc ]cnlmcambn \n¿t±in°s∏´p. t^mkv̂ d
k≥kv ImcWw Ccp´n¬ Xnfßp∂Xv sIm≠v tdUn

bw ASßnb hm®v UbepIƒ, Ifn∏m´ßƒ, ss\‰v
emºpIƒ F∂nhbpw hym]Iambn D]tbmKn®p.
{_jv \mhn¬ h®v Dan\ocn¬ ap°n hm®v Uben¬

tdUnbw s]bn‚ v sNbvX s]¨Ip´nIfn¬ ]e¿
°pw Im≥k¿ _m[n°pIbpw ]e-cp-sSbpw XmSnsb
√v {Zhn®pt]mhpIbpw sNbvXp. apIƒØ´nse Poh

\°msc√mw _p≤n]q¿Δw Hgn™p\n∂mWv Chsc
tdUnbaSßnb {_jv C{]-Im-cap]tbmKn°m≥
]Tn∏n®Xv. tdUnbw tKƒkv F∂dnbs∏´ncp∂ Ch¿

\SØnb \nba t]mcm´w {]ikvXamWv. tdUnbaS

ßnb acp∂v ÿncambn D]tbmKn®XpsIm≠p≠mb

hnIncW_m[tb‰v Fs_≥ s_sbgvkv F∂

Atacn°≥ hyhkmbn XmSnsb√pIfpw XetbmSpw

{Zhn®v acn®Xpw tdUnbØns‚ Ncn{XØnse IdpØ

GSmWv. imkv{Xw apdnsshZy∑mcpsSbpw em`s°m

Xnb∑mcpsSbpw ssIbn¬ Fßs\ Zpcp]tbmKw

sNøs∏Sp∂p F∂v a\ nem°m≥ tdUntbm BŒn

hn‰nbpsS Ncn{XØnse Cu kw`hßfpw Hm¿t°≠

XmWv.

IyqdnamcmI-s´, XßfpsS Is≠Ø¬ em`ap≠m

°m\√, tkh\Øn\mWv  D]tbmKn®Xv. H∂mw

temI almbp≤Øn¬ ]cnt°‰ ssk\nIcpsS Nn

In’bv°mbn samss_¬ tdUntbmfPn bqWn‰p

Iƒ ÿm]n®v tacnbpw sFdo\pw bp≤apJßfnse

Øn. s\mt_¬ ]pc-kvImctØmsSm∏w In´nb XpI

t]mepw CXn\mbn D]tbmKn®p. At\Iw t]sc C

ßs\ c£s∏SpØm\msb¶nepw XpS¿®bmbn hnIn

cWta‰v A¿_pZ _m[nXcmbmWv c≠v t]cpw

A¥cn®Xv.

Im≥k¿ NnIn’bv°v hym]Iambpw, A]q¿Δam

bn a‰v Nne tcmKßfpsS NnIn’bv°pw tdUntbm

sXdm∏n C∂v D]tbmKn°p∂p. hnhn[ tdUntbm

sFtkmtSm∏pIƒ, FIvkv td, Kma td, Cet{Œm¨

_ow XpSßnbhsb√mw NnIn’bv°mbn D]tbm

Kn°p∂p≠v. A¿_pZ_m[nXamb tImißƒ kzbw

\in°m\p≈ tijn \„s∏´hbmWv. Ch A\nb

{¥nXambn hn`Pn®v s]cpIp∂p. tdUntbm hnIncW

ßƒ Cu tImißfnse UnF≥F˛sb \in∏n®v

tImiacWØnte°v \bn°p∂p. F∂m¬ BtcmKy

ap≈ Nne tImißsfbpw hnIncWßƒ \in∏n°p

∂Xn\memWv tdUntbmsXdm∏n°v tijw icocnIm

kzÿXIƒ, A∂ \mfØnse {hWßƒ, apSnsIm

gn®n¬ F∂nhsb√mw A\p`hs∏Sp∂Xv. CØcw

{]iv\ßƒ Hgnhm°n A¿_pZ_m[nX tImißsf

am{Xw \in∏n°m\p≈ KthjWßƒ temIsa

ßpw hym]Iambn \S°p∂p. sIm_mƒ´v- 60, Ab

Un≥-131, CdnUnbw-192 F∂nhsbms° km[mcW

bmbn tdUntbm sXdm∏n°v D]tbmKn°p∂p.

a‰p]tbmKßƒ
hkvXp°fnse tdUntbm BŒohv Im¿_¨ sF

tkmtSm∏mb Im¿_¨ -14s‚ Afhn¬ \n∂v ]ucm

WnI hkvXp°fptSbpw a‰pw {]mbw/]g°w IW

°m°p∂ coXnbmWv Im¿_¨ tU‰nwKv. cmk{]h¿
Ø\ßsf hniZambn ]Tn°p∂Xn\pw, ssPh cmk
{]h¿Ø\ßƒ a\ nem°p∂Xn\pw, SyqadpIƒ
Dƒ∏sSbp≈ icoc `mKßfpsS Nn{XsaSp°m\p
sams° klmbn°p∂ t{SkdpIfmbn tdUntbm
sFtkmtSm∏pIƒ D]tbmKn°p∂p. kkyßfn¬
P\nXIam‰w hcpØn IqSpX¬ sa®s∏´ hnfIƒ
D≠m°p∂ coXnbmWv ayqt´j≥ {_oUnwKv. Kmam
IncWßƒ CXn\mbn D]tbmKn°p∂p. ̀ £W]Zm¿
Yßƒ tISphcmsX kq£n°m\pw ikv{X{Inb D]
IcWßfpw a‰pw AWphnap‡am°m\pw Kmam
IncWßƒ D]tbmKn°p∂p≠v. ]e t]mfnadpIfpw
\n¿an°m\pw, t]mfna¿ NßeIsf XΩn¬ CS°Æn
Iƒ (cross-links) hgn _‘n∏n°m\pw hnIncWßƒ

D]tbmKn°p∂p. Cßs\ hnhn[ taJeIfnembn

]c∂pInS°p∂XmWv tdUntbm BŒnhn‰nbpsS ka

ImenI D]tbmKßƒ.

�
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1911 Unkw-_¿ 11-˛mw XnøXn s\mt_¬ kΩm

\w kzoI-cn-®p-sIm≠v amUw -Iyqdn kzoUnjv

A°m-Uan Hm^v kb≥kn¬ \S-Ønb {]`m-j-W-

Øn¬ \n∂p≈ Nne- ̀ m-K-ß-fmWv ChnsS {]Xn-]m-Zn-

°p-∂-Xv. S¨ I-W-°n\v ]n®vª≥Uv F∂ an\-d-

enep≈ Hcp an√n -{Kman-t\mfw am{Xw hcp∂ tdUn-

bsØ h¿j-ß-tfmfw \S-Ønb ITn-\-{]-b-Xv\-Øn-

eqsS th¿Xn-cn-s®-SpØp. AXnkml-kn-Ihpw AXn

kq£va-hp-amb B hyh-tOZw, imkv{X-Øns‚ AXp-

h-sc-bp≈ {]tbm-K-ß-fnse G‰hpw al-Ømb H∂m-

bmWv ]cn-K-Wn-°-s∏-´p-t]m-cp-∂-Xv. ]co£-W-im-e-

bn¬ A∂v \S-Ønb ]co-£-W-ß-fpsS coXn-imkv{Xw

C∂v hyh-km-b-im-e-I-fn¬ {]tbm-Kn®v tdUnbw Ffp

∏w th¿Xn-cn-°mw. tdUn-b-Øn-t‚bpw kam-\-amb a‰v

tdUntbm BŒohv hkvXp-°-fp-tSbpw D]-tbmKw C∂v

AXn-hn-]p-e-am-Wv; Btcm-Ky]cn-]m-e\cw-K-ØmWv AXv

G‰hpw IqSp-Xep≈Xv. AhnsS {]Nm-c-Øn¬ h∂n-

´p≈ tdUn-tb-j≥ Hmt¶m-fPn(Im≥k¿ NnIn-’),

tdUntbm BŒohv Atbm-Un≥ NnIn-’, \yq¢n-bm¿

saUn-kn≥, amtam-{Km-^n, tdUn-tbm-fPn XpS-ßnb

hnhn[ NnIn-’m-co-Xn-Iƒ B[p-\nI sshZy-im-

kv{XsØ _lp-Zqcw apt∂m-´p-sIm-≠p-t]m-bn-´p-≠v.

AXp-t]mseXs∂ hymh-km-bn-I-cw-KØv sSÃn-ßv,
sÃd-sse-tk-j≥, kq£va-am-]\w XpS-ßnb taJ-e-
I-fn¬ ]pXnb hnπhw Xs∂ kr„n-°m≥ tdUntbm
BŒohv tdUn-tb-j\v Ign-™n-́ p-≠v. sl≥dn s_°p-
d¬(Henri Becquerel), amUw- Iyq-dn, ]nbdn -Iyq-dn,
s{^U-dnIv tkmUn(Frederick Soddy) F∂n-h-cpsS ]co-
£-W-ßfpw Is≠-Ø-ep-I-fp-amWv Cu taJ-e-
I-fn-ep≈ F√m BZy-Ime hnP-b-ßfpsSbpw B
[mcw.  tdUnbw At\z-jW-Ø-n-s‚ A\p-`-h-ß-f-n-
te°v shfn®w hoip-∂-Xm-bn-cp∂p amUw Iyqdn-bpsS

s\mt_¬ {]`m-j-Ww.

{]`m-j-W-Øn¬ \n∂v
""bpdm-\nbw ]pd-s∏-Sp-hn-°p∂ tdUn-tb-j≥ 15

h¿jw* apºmWv s_°p-d¬ I≠p-]n-Sn-®-Xv. XpS¿∂v
c≠v h¿j-Øn-\p-≈n¬ Xs∂ CØcw tdUn-tb-j-
s\-°p-dn-®p≈ ]T\w ]ntb¿- Iyqdnbpw Rm\pw a‰v
hkvXp-°-fn-te°pw hym]n-∏n®p. Gsd Xo{h-X-bp≈
tdUn-tb-j\p≈ 30˛Hmfw ape-I-ßƒ Rßƒ Is≠-
Øn. Ahsb tdUntbm BŒohv hkvXp-°-sf∂pw

B {]Xn-`m-ksØ tdUntbm BŒn-hn‰n F∂pw

� s{]m^.-sI. {io[-c³
ks_pulari@yahoo.co.in

IhÀtÌmdn

* 1911 se {]`m-jWw
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Rm≥ \ma-I-cWw sNbvXp. CØcw aqe-I-ß-fnse

AWp-°ƒ kzb-tah ]cn-h¿Ø-\-Øn\v hnt[-b-ambn
(atomic transformation) ]pXnb aqe-I-ßƒ kr„n-°-s∏-

Sp-∂-Xmbn a\- n-em-°m\pw Ign-™p. Cu taJ-e-bn¬
tdUnbw F∂ ]pXnb aqe-I-Øns‚ Is≠-Ø¬
G‰hpw \n¿Wm-b-I-amb H∂p-X-s∂- B-bn-cp-∂p.

tdUnbw F∂ aqe-IsØ th¿Xn-cns®Sp-°p∂Xv

tdUntbm BŒnhn‰n F∂ imkv{X-im-J-bpsS cq]o-
I-c-W-Ønse aqe-°-√msW∂v Rßƒ°v t_m[y-
s∏-´p. Cu ITn-\-{i-a-Øn¬ hnP-bn®XpsIm-≠mWv

kzoUnjv A°m-Uan s\mt_¬ kΩm\w F∂ Cu
alm-_-lp-a-Xn°v Fs∂ sXc-s™-Sp-ØsX∂mWv
Rm≥ hniz-kn-°p-∂Xv. AXp-sIm≠v Xs∂ tdUnb

sØ kw_-‘n® B hnkva-b-I-c-amb IYm t{iWn
\nß-fpsS apºn¬ Ah-X-cn-∏n-°s´

""hnjb-Øn-te°v IS-°p∂Xn\v apºv, tdUn-
bØns‚bpw t]mtfm-Wn-bØns‚bpw I≠p]n-SpØw

]ntb¿- Iyq-dnbpw Rm\pw tN¿∂mWv \S-Øn-b-sX∂v
A\p-kva-cn-°-s´. tdUntbm BŒnhn‰n kw_-‘n®
ASnÿm\ KthjWØn\v \mw ]ntb¿ IyqdntbmSv

ISs∏´ncn°p∂p.

""Np‰p-ap≈ hmbp-hns\ Ab-Wo-I-cn°pw F∂-Xm-
Wv tdUntbm BŒohv aqe-I-ß-fpsS Hcp {][m-\ k-
hn-ti-jX. thmƒ´-Xm-hy-Xym-k-ap≈ c≠v ^e-I-

ßƒ°nS-bn¬ CØcw aqeIw h®m¬ Ah-bv°n-S-
bn-eqsS sshZyp-X -I-d‚ v {]h-ln°pw. Id‚ v Af-∂m¬
BŒn-hn-‰n-bpsS Xo{hX Adn-bm≥ ]‰pw. Cu ]co-£-

W-ßƒ ]e aqe-I-ß-fp-ap -]-tbm-Kn®v Rßƒ
Bh¿Øn®psImt≠-bn-cp-∂p. bpdm-\nbØn\v kam-
\-amb tdUn-tb-j-\p-Iƒ tXmdnbw kwbp-‡-Øn¬

\n∂pw hcp∂Xmbpw a\- n-em-°m≥ Ign™p.

""]co-£-W-ßƒ XpS¿∂-t∏mƒ hfsc {][m-\-s∏´
Hcp Imcyw F\n°v t_m[y-s∏-́ p. tdUntbm BŒn-
hn‰n F∂Xv Hcp "BWh {]Xn-`m-k'am-Wv. bpdm-

\nbØn-t‚bpw tXmdn-b-Øn-t‚bpw AWp-°ƒ kzbw
]cn-h¿Ø-\-hn-t[-b-am-Ip-I-bm-sW∂v Rßƒ°v a
\- n-em-bn. Ch Ie¿∂ cmk-kw-bp-‡-ßfpw an{in-

X-ßfpw Cu {]Xn-`mkw {]Z¿in-∏n-°p-∂p-≠v. {]Xn-
`m-k-Øns‚ Xo{hX AXn-e-S-ßnb bpdm-\nbØn-
t‚bpw tXmdn-b-Øn-t‚bpw Af-hn\v B\p-]m-Xn-I-

am-Wv. am{X-hp-a√ cmkam-‰w- sImt≠m ̀ uXn-I- am-‰w-
sImt≠m H∂pw {]Xn-`m-ksØ \in-∏n-°m≥ Ign-
bpI-bp-an-√.

""]co-£-W-ßƒ Ahn-cmaw XpS¿∂p-sIm-t≠-bn-cp-

∂p. At∏m-gmWv A{]-Xo-£n-X-amb as‰mcp Is≠-
Ø¬ D≠m-b-Xv. ]n®vª≥Uv, Nm¬t°msse‰v, Hmt´m-
ss\‰v XpS-ßnb eh-W-ßƒ, Ah-bn¬ F{X bpdm-

\n-btam tXmdn-btam Dt≠m, AXn\v B\p-]m-Xn-I-
am-b-Xnepw IqSp-X¬ BŒnhX {]Z¿in-∏n-°p-∂p-≠v.
Nnet∏mƒ Nne kmºn-fp-I-fn¬ {]Xo-£n-®-Xnepw

hfsc IqSp-X¬ BŒn-hn‰n D≠m-Ip-∂p. 75% am{Xw
bpdm-\nbw HmIvssk-Up≈ ]n®vª-≠n¬ 400% hsc
BŒn-hn‰n ImWp-I-bp-≠m-bn. Nm¬t°m-sse-‰n¬

{]Xo-£n-®-Xnepw c≠n-c-́ n-bm-bn-cp-∂p I≠-Xv.

""bptd-\n-bw, tXmdn-bw F∂n-h-bn¬\n∂v hyXykvX-

amb at‰-sX-¶nepw aqe-I-Øns‚ km∂n[yam-bn-cn-°mw

Cu A[nI BŒnhXbv°v ImcWw F∂v Rm≥ hn

Nmcn-®p. Aß-s\-sb-¶n¬ cmk-{]-h¿Ø\w hgn B
aqe-IsØ th¿Xn-cn-s®-Sp-°m-\m-Ip-sa∂pw Rm≥ Icp

Xn. B aqe-I-Øns‚ Afhv BsI-bp-≈-Xns‚ GXm
\pw iX-am-\-am-bn-cn-°p-sa∂ {]Xo-£-bn¬ Rm\pw
]ntbdpw \nc-h[n cmk-]-co-£-W-ß-fn¬ G¿s∏´p.

F∂m¬ km∂n[yw {]Xo-£n-®-Xnepw hfsc Ipd-hv
am{XamI-bm¬ ]e h¿j-ß-fmbn \nc-¥cw \S-Ønb
]co-£-W-ß-fn-eq-sS-bmWv `mh-\-bn¬ am{X-ap-≠m-bn-

cp∂ AØ-c-samcp aqe-I-Øns‚ cmk-]-c-amb
km∂n[yw Xncn-®-dn-bm-\m-b-Xv. cmk-{]-{In-b-bn-eqsS
km∂n[yw Is≠-Ø¬ ZpjvI-c-am-b-Xn-\m¬ a‰v -h-gn-

Ifmcm-bm≥ Xocp-am-\n-®p. tdUntbm BŒn-hn‰n Hcp
BWh {]Xn-`m-k-am-I-bm¬ Hmtcm hyh-tO-Z-Øn
\pw tijw tdUntbm BŒn-hn‰n Af-∂ncp∂p. hnhn-

[-Xcw tdUn-tb-j-\p-Ifpw Ah-bpsS hyXykvX-amb
Xo{h-Xbpw aqew Hmtcm aqe-I-Øn-t‚bpw bYm¿∞
tdUntbm BŒohv kz`mhw \n¿W-bn-°pI F∂Xv

AXoh ZpjvI-chpw k¶o¿W-hp-am-bn-cp-∂p. HSp-hn¬
]p-Xnb tdUn-tb-j≥ kz`m-h-ßƒ {]I-Sn-∏n-°p∂ c≠v
Xcw -aqe-I-ßƒ Is≠-Øm≥ Ign™p. _nkva-Øn-

t\mSv A-\p-_-‘-am-b-Xn\v s]mtfm-Wnbsa∂pw t_

dn-b-Øns‚ H∏ap≠m-b-Xns\ tdUnbw F∂pw \ma-

I-cWw sNbvXp.

""BŒo\nbw, tdUntbmtXmdn-bw, antkm-tXm-dn-bw,

AtbmWnbw F∂o tdUntbm BŒohv aqe-I-ß-sf

bpw AtXm-sSm∏w th¿Xn-cn®v a\- n-em-°m≥ Ign-

™p. ]e dmUn-s^-dkv(radiferous) [mXp°sf ]T-

\- hnt[-b-am°nbt∏mƒ, G‰hpw IqSp-X¬ tdUnbw

km∂n-[y-ap-≈Xv Hmkv{Sn-b-bnse sk‚ vtPm-Nnw-

kvXmƒ(St. Joachimsthal) F∂ {]tZ-i-Øv -\n∂v e`n®

]n®vª≥UnemWv F∂v I≠p. ]n®vª≥Un¬ \n∂v

bpdm-\nbw ehWw \o°w sNbvX-t∏m-gp≈ Ah-

kmZw ]cn-tim-[n-®-t∏mƒ AXn¬ t]mtfm-Wn-bhpw

tdUnbhpw D≈-Xmbpw a\- n-em-bn. Cu Ah-km-Z-

ambncp∂p ]n∂oSv Rß-fpsS apJy Akw-kvIrX

hkvXp.

""s]mtfm-Wnbw AS-ßnb t_dn-bhpw _nkva

Øpw th¿Xn-cn-s®-Sp-°p-I-bmWv BZyw sNbvX-Xv.

S¨ I-W-°n\v Akw-kvIrX hkvXp-°ƒ CXn-\mbn

D]-tbm-Kn-t°-≠n-h-∂p. Hcp S¨ hkvXp-hn¬ GXm

\pw sUkn {Kmw(Hcp {Kmans‚ ]Øn-sem-∂v) tdUnb

ta ImWq F∂v {ItaW Rßƒ°v a\- n-embn.

Hcp S¨ Ah-km-Z-Øn¬\n∂v ]tØm Ccp-]tXm In

tem{Kmw t_dnbw kƒt^‰v BZyw th¿Xn-cn-®p. CXv

ip≤o-I-cn®v t¢mssd-Up-I-fm-°n- am-‰n. t_dn-bw˛

tdUnb-w t¢mssd-UpIfpsS Cu an{in-X-Øn¬ td

Unbw Hcp e£-Øn¬ 3 ̀ mKw F∂ tXmXnte D≈q

F∂v a\- n-em-bn, {^mIvjW¬ UnÃn-te-j≥ hgn

Cu t_dn-bw-̨ -td-Unbw an{in-X-Øn¬\n∂v td Unbw

th¿Xn-cn-°m≥ F\n°v Ign-™p. \nc-h-[n- L-´-ß-fn-

embn sNtø≠ Hcp kpZo¿L{]{In-b-bm-bn-cp-∂p CXv.

CXn\v tijw kvs]Iv{S¬ tcJ-Iƒ ]cn-tim-[n-®mWv

tdUn-bw -Xs∂sb∂v Dd-∏v h-cp-Øn-b-Xv. an{in-X-Øn¬

tdUn-b-Øns‚ A\p-]mXw IqSp-∂-X-\p-k-cn®v tdUn-

b-Øns‚ kvs]{Œ¬ tcJ-bpsS Xo{hX IqSp-Ibpw
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t_dn-b-Øn-t‚Xv aßp-Ibpw sNbvXp-t]m-∂p. kvs]

{Œ¬ ]T-\-tØm-sSm∏w Xs∂ an{in-X-Øns‚ icm-icn

At‰m-anI`m-chpw \n¿W-bn-®p-t]m∂ncp-∂p. tdUn-b-

Øns‚ kar≤n IqSp-∂-Xn-\-\p-k-cn®v icm-icn At‰m-

anI`mchpw h¿[n®psImt≠-bn-cp-∂p. 1907¬ kpZo¿

L-amb \nc-h[n ]co-£-W-ßƒs°m-Sp-hn¬ e`n-®

At‰m-an-I`mcw 138, 146, 174, 225, 226.45 F∂n-ßs\

bmbncp-∂p.''

ChnsS Ah-km\w kqNn-∏n-® 226.45 F∂Xv

ip≤-amb 0.4 {Kmw tdUn-b-Øn-s‚- At‰m-anI ̀ mcamWv.

CXv icn-bm-sW∂v Cu ASp-Ø-Im-eØv \S-Ønb ]co-

£-W-ß-fn¬ sXfn-bp-I-bpw sNbvXp.

tacn XpS-cp-∂p. ""ip≤-amb tdUnbw th¿Xn-cn-°m-

\m-bXpw AXns‚ At‰m-anI`mcw \n¿W-bn-°m-\m-

bXpw, tdUnbw kz¥amb hy‡nXzap≈ Hcp ]p

Xnb aqe-I-am-sW∂pw AXn\v B¬°en sa‰¬ {Kq

∏n¬ ]ncn-tbm-UnIv tS_n-fn¬ IrXy-amb ÿm\-ap-

s≠∂pw hy‡-am°n. bpdm-\nbØn-t‚bpw tXmdn-b-

Øn-t‚bpw AtX \ncbn¬ Xs∂-bmWv AXns‚

ÿm\w. Jc-e-hWcq]-Øn-ep≈ tdUnbØns‚ td

Untbm BŒn-hn‰n kam-\-`m-c-ap≈ bpdm-\nbØns‚

50 e£w Cc-́ n-bm-sW∂v Hm¿°p-I. AXn\m¬Xs∂

B temlw kzb-tah AXnXo{h-X-tbmsS Xnf-ßp-

∂-XmWv. CXv henb Hcp Du¿P-t{km-X- m-Wv. Hmtcm

{Kmw tdUn-bhpw Hmtcm aWn-°q-dnepw 118 Itemdn

Xm]-amWv {]k-cn∏n-°p-∂-Xv. Aßs\ tdUntbm B

Œohv kb≥kv F∂ ]pXnb imkv{X-Øns‚ Bcw-`-

hp-ambn....''

{]`m-jWØns‚ ASp-Ø-`m-KØv Ah¿ ]d-bp-

∂Xv tdUntbm BŒn-hn‰n F∂ {]Xn-`m-k-Øns‚

hnhn[ hi-ßsf°pdn-®mWv. tdUntbm BŒn-hn‰n

aqew Htc -aq-e-I-Øn¬\n∂v ]pXnb aqeIßfp≠m-

hp-Ibpw tdUntbm BŒn-hn-‰n -aqew Ahbn¬\n∂pw

ho≠pw ]pXnb aqe-I-ßƒ kr„n-°-s∏-Sp-Ibpw sNøp

∂Xv kw_-‘n-®m-Wv. Hmtcm tdUntbm BŒnhv aqe-

I-Øn¬ \n∂pamcw-̀ n®v Hmtcm t{iWn-bmbn a‰v aqe-I-

ß-ƒ D-≠m-hp-I-bm-Wv. Aßs\ aq∂v t{iWn-I-fm-

bmWv kzm`m-hnI tdUntbm BŒn-hn‰n \S-°p-∂-Xv.

bpdm-\nbØn¬ \n∂v B-cw-`n®v Hcp t{iWnbpw,

tXmdn-b-Øn¬ \n∂v B-cw-`n®v as‰mcp t{iWnbpw

BŒo\nb-Øn¬ \n∂v B-cw-`n® aq∂m-a-sXmcp t{i

Wnbpw D≠v. bpdm-\nbw knco-kns‚ Hcp D]t{i-Wn-

F∂ \nebnemWv tdUnbw t{iWn. F√m t{iWn-I

fpw hnhn[ tdUntbm BŒohv aqe-I-ß-fn-eqsS IS-

∂p-t]mbn HSp-hn¬ ÿmbn-aq-e-I-amb seÕn¬ h∂v
Ah-km-\n-°p-∂p. CS-bn-ep≈ Hmtcm∂pw H∂p-In¬
B¬^m -td, As√-¶n¬ _o‰m -td, As√-¶n¬ Kma

sd _ln¿K-an®v ]pXnb At‰m-anI IWn-I-bmbn kz
bw amdp-∂p. B¬^m td F∂Xv loenbw AWp-hn
s‚ \yq¢n-b- m-Wv. loen-b-Øn\v At‰m-anI`mcw

4˛Dw At‰m-anI \º¿ 2˛Dw BW-t√m. X∑qew Hcp
B¬^m sd ]pd-s∏-Sp-hn-®m¬ B AWp-hns‚ At‰m-
an-I `mcw 4˛Dw At‰m-anI \º¿ 2˛Dw Ipd-bp-∂p. td

Unbw B¬^m- sd-bmWv _ln¿K-an-∏n°p-∂-Xv. AXp-
sIm-≠mWv tdUn-b-Øn-\v Np‰pw Ft∏mgpw loen-b-
Øns‚ km∂n[yw ImWp-∂-Xv. _o‰m sd F∂Xv

shdpw Ce-t{Œm¨ BWv. AWp-tI-{μ-Ønse \yq
t{Sm¨ t{]mt´m-Wmbn kzbw amdp-∂Xv aqew kr„n-
°-s∏-Sp-∂-XmWv Ce-t{Œm¨. CXv _ln¿K-an-°-s∏-

Sp-∂-tXmsS At‰m-anI \º¿ H∂v IqSp-X-ep≈ ]pXnb
Hcp aqeIw kr„n-°-s∏-Spw. Kmam sd tIhew Du¿P-
hn-In-cWw am{X-am-Wv.

ta¬ ]d™ Imcyßƒ kw_‘n® Bg-Øn-ep

≈ ]T-\-ßƒ°mWv tacnbpsS XpS¿∂p≈ PohnX
Imew apgph≥ D]tbmKn®Xv. tacn-bp-tSbpw B Ime-
L-́ -Øn¬ {]kvXpX taJebn¬ Kth-j-W-ß-fn-te¿

s∏´ s_°p-d¬, ]ntb¿ Iyqdn, dY¿t^m¿Uv, tkm
Un XpS-ßnb alm-c-Y-∑m-cp-sS-bpsams° A{im-¥
]-cn-{i-a-^-e-am-bmWv \yq¢n-b¿ kb≥kv cq]-s∏-

´Xpw hf¿∂v hnI-kn®v alm- im-kv{X-imJ-bmbn
Xo¿∂-Xpw.

Hcp Imcyw IqSn ]d-™-h-km-\n-∏n-°mw. tdUnbw
hf-sc -t\¿Ø Af-hn¬ tcmK NnIn’bv°pw tcmK

\n¿WbØn\pw D]tbmKn°p∂ps≠¶nepw AXn¬
\n∂v hcp∂ hnIn-cWw AXn-Xo-{h-am-Wv. AXo-h- am-
c-I-hp-am-Wv. Cu aqe-I-am-Wv tacn Iyqdn AXn-em-L-

h-tØmsS ssIImcyw sNbvXXpw ]T-\-ßƒ° D-]-
tbm-Kn-®Xpw, HSp-hn¬ AXns‚ km{μ-cq]w th¿Xn-
cn-s®-Sp-ØXpw. Hcp kpc-£m-kw-hn-[m-\hpw D]-tbm-

Kn-®n-cp-∂n-√. Aßs\ thW-sa∂v A∂v Adn-™n-cp-
∂p-an√. h¿j-ß-ƒ Zo¿Ln® B ]co-£-W-˛ {]-h¿
Ø\ßƒs°mSp-hn¬ Ah¿ tcmK-{KkvX-bm-hp-Ibpw

ac-W-Øn\v ASn-s∏-Sp-Ibpw sNbvXp. imkv{Xm-t\z-
j-W-{]-h¿Ø-\-ßƒ°mbn PohnXw Dgn-™p-h-®,
imkv{X-{]-h¿Ø-\-sØbpw Pohn-X-sØbpw thdn´v

ImWm-Xn-cp-∂, imkv{X-Øns‚ as‰mcp alm-c-‡-km-

£n.  �

]ntb¿-Iyq-dn sl≥dn s_°p-d¬ tkmUn  dY¿t^mUv



39\hw_¿ 2017   imkv{X-KXn

]pkvXI ]cn-Nbw
kn²mÀ°³ ]Sn-ªm-d¯v

sidhupm2012@gmail.com

ta cn Iyqdn-bpsS Pohn-X-I-Y- Ip-´n-Iƒ°pw ap

Xn¿∂-h¿°pw Hcp-t]mse Bth-i-I-c-am-sW-

∂-Xn\v  sXfn-hmWv Ah-sc-°p-dn®v hnhn-[-̀ m-j-I-fn¬

Fgp-X-s∏-´n-´p≈ ]pkvX-I-ßfpsS kwJy. sF≥

ssÃ-s\-Ip-dn-®pw(96 FÆw) Um¿hn-s\ -Ip-dn®pw(71)

Fgp-X-s∏-́ -Xns\-°mtfsd ]pkvX-I-ßƒ tacn Iyqdn-

sb∏‰n D≠m-bn-´p-≠v. Ip´n-Iƒ°v th≠n Cw•ojv

`mj-bn¬ Fgp-X-s∏-´h am{Xw 121 FÆw hcpw. C-cp-

]Xmw \q‰m-≠ns‚ BZy-]-Ip-Xn-bn-¬Øs∂ Ime-b-

h-\n-Ibv°p≈n¬ ad-™p-t]mb tacn Iyqdn-sb-∏‰n

Cu \q‰m-≠nepw ]T-\-]-chpw Poh-N-cn-{X-]-c-hp-amb

{KŸ-ßƒ h∂p-sIm-≠n-cn-°p∂ ImgvN- AXn-i-b-I-

c-amWv. Hcp Ne-®n-{X-Xm-csa∂ \ne-bntem cmjv{Sob

t\Xm-sh∂ \ne-bntem As√-¶n¬ AXp-t]mse P\-

km-am\yw sIm≠m-Sp∂ GsX-¶nepw taJ-e-bn¬

{]h¿Øn® Bsf∂ \ne-bntem H∂p-a-√, Hcp Du¿P-

X{¥-̨  c-k-X{¥ imkv{X⁄ F∂ \ne-bn-emWv tacn

Iyqdn-bpsS Cu {]ikvXn F∂Xv {it≤-b-am-Wv. tacn

Iyqdn-sb-∏‰n BZyw ]pd-Øn-d-ßn-bXpw G‰hpw B[n-

Im-cn-I-sa∂v AwKo-I-cn-°-s∏-Sp-∂Xpw Ah-cpsS C

fb ]p{Xn Cuhv Iyqdn FgpXn 1937¬ ]pd-Øn-d-ßnb

tacn Iyqdn F∂ -Po-h-N-cn-{X-am-Wv. ]n¬°m-eØv h∂

]pkvX-I-ß-fn¬ G‰hpw {it≤-bw, kqk≥ Izn≥ c

Nn-® tacn Iyqdn-˛PohnXw(Susan Quinn:Marie Curie: A

Life), \tbman ]km-t°m^v Fgp-Xnb tacn Iyqdnbpw

tdUntbm BIvSn-h-X-bpsS imkv{Xhpw(Naomi Pasa

choff:Marie Curie and the Science of Radioactivity) F∂nh-

bm-Wv. 1966 BWv Ccp ]pkvX-I-ß-fp-sSbpw {]kn-

≤o-I-cW h¿jw. ASp-ØnsS Cd-ßnb Marie Curie

and Her Daughters: The Private Lives of Science's First

Family(tacn Iyqdnbpw ]p{Xn-am-cpw: imkv{X-Ønse

{]Ya IpSpw-_-Øns‚ kzIm-cy-Po-hnXw-: cN\, sj√n

FwenwKv(Shelley Emling), h¿jw 2012) FSp-Øp-]-d-tb

≠ as‰mcp tacn Iyqdn Poh-N-cn-{X-a-t{X. A¥mcm{„

ck-X{¥ h¿j-ambn BN-cn-°-s∏-´-Xn-s\-Øp-S¿∂v

2011epw tacn Iyqdn-bpsS Pohn-X-sØbpw imkv{X -

{]-h¿Ø-\-sØbpw kw_-‘n® \nc-h[n {]_-‘-

\mev tacn Iyqdn Poh-N-cn-{X-ßƒ

ßfpw ]T-\-ßfpw {]kn-≤o-I-cn-°-s∏-´n-cp-∂p. Cuhv

Iyqdn Fgp-Xnb Poh-N-cn-{X-sØbpw a‰v eLp Poh-

N-cn-{X-ßƒ, teJ-\-ßƒ, Iyqdn IpSpw-_-Ønse

AwK-ß-fpsS IØp-Iƒ F∂n-h-sbbpw B[m-c-am-

°n-bmWv Ch-sc√mw cN-\-Iƒ \S-Øn-b-Xv.

Cuhv Iyqdn-bpsS ]pkvXIw ]cn-Nbs∏-Sp-Øp-

IbmWv Cu teJ\wsIm≠v {][m-\-ambpw Dt±in-

°p-∂-Xv. AtXm-sSm-∏w, kqk≥ Izn≥, \tbman ]km-

t°m^v, sj√n FwenwKv XpS-ßn-b-h-cpsS ]pkvX-I-

ßsf kv]¿in-®p-t]m-hpIbpw sNøpw.

1904¬ P\n® Cuhv Iyqdn ap∏Xv h¿jw Xs‚

AΩ-bp-sS- ˛-tacn Iyqdn-bp-sS˛ IqsS-bmWv Pohn-®-

Xv. 1934¬ tacn NnIn’ tXSn-b km\n-t´m-dn-b-Ønepw

XpS¿∂v tacn-bpsS acWw kw`hn°p-tºmgpw Cuhv

H∏-ap-≠m-bn-cp-∂p. AΩ-bpsS ac-W-tijw Gsd ssh

ImsX Cuhv Ah-sc-°p-dn-®p≈ hnh-c-ßƒ tiJ-cn-

°m≥ B-cw-`n-®p. AΩ-bpsS c≠v ktlm-Z-cn-amcpw

tPyjvT\pw Pohn-®n-cp-∏p-≠m-bn-cp-∂-Xn-\m¬ AXv

Ffp-∏-am-bn. tacn Iyqdn-bpsS as‰mcp Poh-N-cn{X cN-

bn-Xm-hn\pw CXv km[y-am-Ipambn-cp-∂n-√. tacn Iyqdn-

Xs‚ sNdp-∏-Im-e-sØ-°p-dn®v Cuhn-t\mSv hni-Z-am

bn kwkm-cn-®n-cp∂p F∂ hkvXpX Cu Poh-N-cn-

{X-Øn¬\n∂v a\- n-em-°mw.

tacn, hnhm-l-Øn\v ap≥]pw, AXn-\v -ti-jhpw

Xs‚ Ikn≥ sl≥do‰-, kvIqƒ kplrØv Iknb

XpS-ßn-b-h-cp-ambn IØp-I-fn-eqsS _‘w \ne-\n¿

Øn-bn-cp-∂p. sNdp-∏-Øn¬ Krlm-≤ym-]n-Ibmbn tPm

en sNøp-tºmgp≈  tacnbpsS  A\p-`-h-ßfpw a‰pw

a‰p-≈-h¿°-dn-bm≥ Ign-™Xv Cu IØp-I-ƒ hgn-

bm-Wv. Cuhv Fgp-Xnb Poh-N-cn-{X-Øn¬ tacn- Iyq-

dn-bpsS IØp-Iƒ hn]p-e-ambn D≤-cn-®n-´p-≠v. Xs‚

c≠v hey-Ω-am-cp-sSbpw AΩm-h-s‚bpw hey-®-

s‚bpw tN®n-bp-sSbpw Ah-cpsS `¿Øm-hn-s‚bpw

]°-ep≈ F√m- hn-h-c-ßfpw Cuhn\v In´n-bn-cp-∂p.

AsXms° Ah-sc-gpXnb Poh-N-cn-{X-Øn¬ sXfnbp

∂p≠v.
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]pkvX-I-Ønse, aq∂v ̀ mK-ß-fmbn t{ImUo-I-cn-

®n-cn-°p∂ Ccp-]-Øn- Ggv A≤ym-b-ß-fn-eq-sSbpw

Cuhv \ap°v Xcp-∂Xv tacn- Iyq-dn-sb-°p-dn-®p≈ B

[n-Im-cn-I- Adn-hp-I-fm-Wv. tacn Iyqdn-bpsS ka-Im-

en-I-cmb s{]m^-k¿am¿, imkv{X-⁄¿ XpS-ßn-b-

h-sc-sb√mw Cuhn\v t\cn´v Adn-bp-am-bn-cp-∂p. tacn-

Iyq-dn-bpsS Pohn-X-Ønse {][m\ kw -̀h-ßƒ ̨ hnhm-

lw, Kth-j-Ww, hy‡n Pohn-X-Ønse {]iv\-ßƒ,

{^©v A°m-Z-an-bn¬ \n∂v t\cn´ hnth-N-\w, emwKv

hn≥ kw`-h-hp-ambn _‘-s∏´ {]iv\-ßƒ F∂nh

t\cn-¬ Adn-bp-∂-hcpw, Ahbv°v km£yw hln-

®hcpw Ah-bn¬ `mK-`m-°m-b-h-cp-amb Hcp Uk-\n-

e-[nIw IpSpw_ßsfbpw Cuhn\v Ip´n-°mew

apX¬t° ]cn-N-b-ap≠m-bn-cp-∂p. tacn- Iyq-dn-bpsS

ac-W-Øn-\v -tijw ]Øv h¿j-Øn-e-[n-Iw Imew Ah-

scms°bpw D-≠m-bn-cp-∂p. Xs‚ amXm-hns\ ]‰n-

bp≈ apgp-h≥ hkvXp-X-Ifpw AXm-Xns‚ ]›m-Ø-

e-hpw kμ¿`hpw a\- n-em-°m\pw Xs‚ cN-\sb

ka-{Khpw B[n-Im-cn-I-hp-am-°m\pw Ch-sc√mw Cu

hns\ XpW-®p. Cw•o-jv˛{^©v ̀ mj-I-fn¬ Hcp-t]m

se {]mho-Wyap-≠m-bn-cp∂ Cuhns‚ cN-\m-ssien

efn-Xhpw hmb-\-°msc BI¿jn-°p-∂Xpw ]pkvX

Iw hfsc Bkzm-Zy-I-c-ambn hmbn®pt]mIm-\m-

hp∂Xpam-Wv. AΩ-sb-∏‰n aI-sf-gp-XnbsX∂ \ne-

bn¬ khn-ti-j-amb hmb-\m-\p-`-hpw CXv Xcp-∂p.

tacn-sb-sb∂ t]mse ]ntb-dns\ ASp-Ø-dn-bm\pw

a\- n-em-°m\pw Cu ]pkvXIw hmb-\-°m¿°v Xp

W-bm-Ip-∂p-≠v. D∂-X-io¿j-cmb c≠v imkv{X-⁄-

cpsS Nn{Xßƒ am{X-a√ ÿnX-{]-⁄-cmb c≠v hy

‡n-Xz-ß-fpsS Nn{X-ßƒ IqSn-bmWv CXn¬ \n∂v

Dbn¿s°m≈p-∂-Xv. imkv{X-Øm¬ ]c-kv]-c-_‘n-

Xcmbn imkv{X{]h¿Ø\-Øn-eqsS Xs∂ PohnXw

apt∂m v́ sIm≠p-t]mb Zº-Xn-am¿ Ncn-{X-Ønse Hcp

A]q¿h-X-bm-bn-cn-°pw.

Ht´sd Kth-jWw \S-Øn, hkvXp-XIƒ tiJ-

cn®v Fgp-Xs∏ -́XmWv \tbman ]mkm-t°m^ns‚bpw

tacn- Iyq-dn- ]pkvX-Iw. 1996-˛¬ \tbman ]mkm-t°m

^pw kqk≥ Izn∂pw tacn- Iyq-dn-bpsS Poh-N-cn{Xw

Fgp-Xp-tºm-tgbv°pw hmgvkbn¬ Iyqdn- ayq-knbw

\ne-hn¬ h∂p-I-gn-™n-cp-∂p. Ah-cpsS \n¿tem-̀ -amb

klmbw Ccp-h-cp-sSbpw FgpØv Ffp-∏-am°n F∂

Imcy-Øn¬ kwi-b-an-√. Poh-N-cn-{X-c-N-\-bn¬ [mcm

fw tUmIyp-sa‚p-Ifpw t^mt´m-Ifpw Ah¿°v e`y-

am-bn-cp-∂p. \tbman ]mkm-t°m^v Fgp-Xnb tacn-

Iyq-dn- Poh-N-cn{Xw a‰v Poh-N-cn-{X-ß-fn¬ \n∂v Ipd®v

hyXy-kvX-am-Ip-∂Xv Cu tUmIyp-sa‚p-I-fpsS D]-

tbmKw sIm≠m-Wv. tdUn-b-sØ-°p-dn®pw tdUntbm

BŒn-hX-sb-°p-dn®pw Ipd®v hni-Z-ambn {]Xn-]m-Zn-

°p-∂p≠v F∂-Xv Cu ]pkvX-I-Øns‚ A[n-I-ta-

∑-bmbn hne-bn-cpØmw.Nne A]q¿Δ- t^mt´m-{Km-

^p-Ifpw Nn{X-ßfpw Cu ]pkvX-I-Øn-s\ hyXy-kvX

am-°p--∂p.

kqk≥ Izn≥ Fgp-Xnb ]pkvX-Ihpw tacn- Iyq-

dn-bpsS a‰v Poh-N-cn-{X-ß-fn¬ \n∂pw thdn v́ \nev°p-

∂p. Ahcpw \∂mbn Kth-jWw \S-Øn-bn-´p-s≠-

∂v ]pkvXIw hmbn-°p-tºmƒ \ap°v a\- n-em-Ipw.

tdUntbm BŒnhX F∂ {]Xn-`mkw \∂mbn ]Tn-

°p-Ibpw tdUn-bhpw s]mtfm-Wn-bhpw I≠p-]n-Sn-

°p-Ibpw sNbvX Iyqdn-am¿ ]n∂oSv hgn-ap´n \n∂-

sX-¥p-sIm≠v? tdUntbm BŒn-hX hni-Zo-I-cn-°p-

∂-Xn¬ Ah¿ F¥psIm≠v ]cm-P-b-s∏-´p? dY¿

t^m¿Un\v AXv Fßns\ Ign™p? Iyqdn- ZºXn

amcpsS imkv{XPohnXw ]Tn-°p-∂-h-cpsS a\- n-ep-

b-cp∂ CØcw henb tNmZyßƒ Izn≥ CXn¬ D∂-

bn-°p-∂p≠v; AXn\v   hni-Zo-I-c-W-ßƒ Is≠Øp-

∂p-ap≠v. hfsc \∂mbn Fgp-Xnb Hcp Poh-N-cn-{Xw

F∂v Cu ]pkvX-IsØNpcp°n hnti-jn-∏n-°mw.

ta¬]-d™hbn¬ \ns∂√mw hyXy-kvX-amWv

sj√n FwenwKv Fgp-Xnb Poh-N-cn{Xw. Ata-cn-°-

°m-cn-bmb FwenwKv, ]pkvI-Øn¬ tacn -Iyq-dn-bpsS

Ata-cn-°≥ bm{Xbv°v ap≥Xq°w sImSp-Øn-´p-≠v.

tacn- Iyqdn c≠v -{]m-hiyw Ata-cn° kμ¿in-®n-cp-

∂p. AXn-s\-°p-dn®v -{]Xn-]m-Zn-°p∂-Xn\v ]pkvX

IØnse \mev A≤ym-b-ßƒ am‰n-h-®ncn°p-∂p. aq∂n-

e-[nIw A≤ym-b-ßfn¬ sFdn-\pw CuhpamWvN¿®

sNø-s∏-Sp-∂-Xv.

1910-˛1912 tacn Iyqdn-bpsS Pohn-X-Ønse {]bm-

k-I-c-amb Hcp Ime-L-´-am-bn-cp∂p. A°m-esØ

c≠v {][m\ kw`-h-ß-fmWv {^©v imkv{X A°m-

Z-an-bn-te-°p≈ tacn- Iyq-dn-bpsS a’-c-hpw, t]mƒ

emwKvhn\p-am-bp-≠mb ASp∏-hpw. ]mco-kn\-∏pdw

bqtdm-∏n-emsI A]-hmZ {]N-c-WØn\v CS-bm-°nb

H∂-m-bn-cp-∂p t]mƒ emßvhn≥ _‘w. Cuhv Iyqdn

Fgp-Xnb Poh-N-cn-{X-w CXn-te°v IS-°p-∂n-√. kz¥w

AΩ-sb-°p-dn®p≈ ]pkvX-I-Øn¬ aIƒ AsXgp-

Xp-sa∂v \Ωƒ {]Xo-£n-°p-∂p-an-√.

F∂m¬ Cu kw -̀hsØ s]cp-∏n®v ImWn-°p∂p

F∂-Xm-Wv a‰v ]e Poh-N-cn-{X-ß-fp-sSbpw \yq\X.

AXv tacn Iyq-dn-bpsS hy‡n-]-c-amb Imcy-amWv F∂

-X-c-Øn¬ hni-Zo-I-cn-°m≥ {KŸ-I¿Øm-°-fn¬ an°-

hcpw Xøm-dm-bn-´n-√. t]mƒ emßvhn≥ tkmjy-en

Ãpw D¬]-Xn-jvWphp-ambncp∂psh∂Xv, Cu s]cp-

∏n-°-en\v Imc-W-am-bn-cn-°mw.

tacn- Iyq-dn-bpsS {KŸ-I¿Øm-°-fn¬ an°-hcpw

kv{XoI-fm-sW-∂-Xv, Ahsc icn-bmb coXn-bn¬ Ah-

X-cn∏n-°p-∂-Xn\v \s√m-cp -]-cn-[n- hsc klm-b-I-am-

bn-´p-≠v. tacn- Iyqdn IS-∂p-t]mb hgn-Iƒ, Zmcn-{Zyw,

{]nb-s∏-´-h-cpsS Ahn-Nm-cn-X-amb th¿]m-Sv, ITn-\m-

≤zm-\w, imkv{X-Øn-\mbn Dgn-™p-h® Pohn-Xw

CsXms° \mev Poh-N-cn-{X-Ønepw sXfn-™p-Im-

Wmw. acWa-S™v ap°m¬ \q‰m-≠n-\v  -ti-jhpw

tacn- Iyq-dn-sb-°p-dn®v ]T-\-ßƒ \S°p∂p, Poh-N-

cn{Xw Fgp-X-s∏-Sp∂p F∂Xv Ah-cpsS al-Xz-Øn

s‚ sXfn-hv -X-s∂.

s]mXpth \∂mbn Fgp-Xnb \mev Poh-N-cn-{X-

ßsf Ipdn-®mWv Cu teJ-\-Øn¬ {]Xn-]m-Zn-®-Xv.

Ah-bn¬ FSp-Øv -]-d-tb≠h Cuhv Iyq-dn-bpw, kq

k≥ Izn∂pw Fgp-Xnb Poh-N-cn-{X-ß-fm-Wv.

�
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BƒssZhßsf kw_‘n® N¿®Iƒ kaq

lØn¬ D≠mImdp≠v. dmw dlnwKp¿aoXv

F∂ BƒssZhw _em¬kwK tIkn¬ in£n°

s∏´Xv AØcsamcp N¿®bv°v CubnsS ImcW

ambn. kvXpXn-]m-T-I¿ AhcpsS kmaqlnI tkh\

Øns‚bpw PohImcpWy {]h¿Ø\ßfpsSbpw

BƒssZhßfpsS ]Wn∏pc

� KtWi³ sI.-F-kv.
ganesan041971@gmail.com

KmYIƒ ]mSn \n¿hrXn sIm≈pIbmWv F∂pw kzm

`m-hn-I-ambpw ]Xnhv. CØcw N¿®Ifn¬ [m¿anI

tcmjw sIm≈p∂ "{]ap-J¿' t_m[]q¿Δw ]cma¿

in°msX t]mIp∂ Nne hkvXpXIfp≠v. C°q--

´cpsS K¿`Krlw kw_‘n® bYm¿∞yßfmWv

AXv.

Adnbs∏Sp∂Xpw Adnbs∏SmØXpamb Bƒ

ssZhßfpsS ]qc∏dºmWv C¥y. A‘amb B

flobX, I]S BflobX, Bflob°®hSw XpS

ßnb ]Zßfn¬ BƒssZhßfpsS ImcWw tXSp

∂h¿ AdnbmsX shfns∏SpØp∂Xv a\pjyssZ

hßfpsS thcpIfmWv. BƒssZhßfpsS DdhnSw

tXSnbm¬ FØpI Bflob ]cnkcßfnemWv. Hcp

Pohn h¿§sa∂ \nebn¬ a\pjys\ AXnPoh\

Øn\v klmbn® Nne akvXnjv° khntijXIfm

Wv BflobXtbbpw \ne\n¿Øp∂Xv. AXv akvXn

jv°Øns‚ klP kmt¶XnIXbmbn \ne\n¬

°p∂Xn\m¬ kaqlØns‚ s]mXpt_m[w aXmfl

Iambn XpScp∂p. B¿Øn, Bk‡n, ImcyØn\v

]n∂n¬ Hcp ImcW`qXs\ k¶ev]n®p≠m°¬,

LS\ tXS¬, XpSßnb akvXnj° khntijXI

fpsS ]m¿iz ̂ eamWv aXmflIX F∂ Um¿ho\n

b≥ hniZoIcWw hkvXpXm]camWv. aX hnizmkw

\ne\n¿Øp∂ LSIßƒ Xs∂bmWv BƒssZh

hnizmkhpw \ne\n¿Øp∂Xv.

kaqlØns‚ hnizmkioew am{Xa√ BƒssZ

hßsf  XpWbv°p∂ LSIw. kmaqly kmlNcy

ßfpw AXn¬s∏Spw. ]ucP\-ßfpsS k¿ΔtXmap

Jamb t£aw Dd∏v hcpØm≥ _m[yÿamb ̀ cW

IqSßfpsS ]cmPbw Zcn{Z\mb hnizmknsb
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BƒssZh PohImcpWyØn\v Ccbm°p∂p. aXm

flIX F∂ aen\PeØnse IranIoSßfmWv

BƒssZhßƒ. Atßb‰w aXmflIamb kaql

Øn¬ BƒssZhßƒ D≠mbns°mt≠bncn°pw.

aXw t\¿∏n°s∏´ kaqlßfn¬ BƒssZhßfp

sS s]mSn t]mepap≠mhn√. sNcn∏v Agn®phbv°p

∂Xpt]mse akvXnjv°hpw shfn-bn¬ Ducn h®m

Wv hnizmknIƒ BƒssZhßsf kao]n°p∂sX

∂ hna¿i\w I]SamWv. aXssZhßtfmSp≈ kao

]\hpw Cßs\ Xs∂ F∂XmWv ImcWw. akvXn

jv°w ]Wbs∏SpØmsX aXhnizmknbmbn XpScp

I Akm≤yw. BƒssZhßfpsS DdhnSßƒ aXm

flIXbnemsW∂ncnt° aX hna¿i\w IqSmsXbp

≈ BƒssZh hna¿i\w \nc∞IamsW∂v ASnhc

bn´v Xs∂ ]dbmw.

BƒssZha√msXmcp ssZhans√∂Xn\m¬ B

{]tbmKØn¬ Xs∂ ]niIp≠v. F√m ssZhßfpw

BƒssZhßfmWv. ska‰n°v ssZhßƒ apX¬

{_“m-˛hnjvWp˛atlizcmZn-Ifpw NmØ≥˛adpX

XpSßnb {]mtZinI ssZhßfpw BƒssZhw X

s∂. aXtaXmbmepw ssZhßsf√mw H∂mWv, Htc

aqibn¬ hm¿sØSp°ptºmƒ hyXymkw D≠mIpI

Akm≤yw. {k„mhmb a\pjys‚ sI´pw a´pw X

s∂ F√mh¿°pw. kvXpXn®m¬, ImWn°bn´m¬

A\p{Kln°p∂, \ntj[n®m¬ in£n-°p∂ ssZh

Øn¬ ImWp∂Xv a\pjy kz`m-h-ß-fpsS {]Xncq]

amWv. Cßs\bp≈ssZhw BƒssZha√msX as‰

¥mWv?. aXmXoXhpw ]c{_“hpw kq∏¿ ]hdpsa

√mw AtX KWØn¬s]Sp∂p.

aXssZhsØ At]-£n®v BƒssZhßsf I

≠dnbmw, sIm≠padnbmw, ^eapd∏mWv. Cu sa®-

ß-sf√mw Ahbv°v Xmc-tXy\ IqSp-X¬ kzoImcyX

D≠m°p∂p. apJZmhn¬ sN∂m¬ Hcp XtemStem,

]cncw`Wtam F¶nepw Dd∏v. kvXpXn ]mSnbm¬ A

≤zm\n°msX ssIh∂ ]WØn¬ \n∂pw sNdnb

]¶v In´nsb∂pw hcmw.

F√m BƒssZhßƒ°pw s]mXphmb Nne k

hntijXIfp≠v. FsX¶nepw Hcp aXØn¬ am{Xw

hylcn°p∂hc√ Ah¿. F√m aXßfptSbpw "\∑'

am{XsaSpØv H‰ ]m°‰n¬ hnXcWw sNøp∂hcm

Wv Xßsf∂v h∂m¬ hnizmkn°q´w aXt`Zat\y

HgpInsbØpsa∂pw km[yXIƒ hmt\mfapbcpsa

∂padn™v Ah¿ X{¥ßƒ sa\bp∂p. Znhym¤pX

ßfn¬ XpSßn PohImcpWy {]h¿Ø\ßfneqsS

]Xs™mgpIptºmƒ kmaqlnImwKoImchpambn.

BƒssZhßfpsS PohImcpWy {]h¿Ø\ßsf

hmgvØp∂htcmSv Ht∂ tNmZn°m\p≈p: Ah¿ sN

øp∂Xv PohImcpWy {]h¿Ø\w Xs∂tbm F∂

tNmZyw am{Xw. kzbw A≤zm\n®v t\Sp∂ ]Ww

sIm≠mtWm AtXm A≤zm\n°msX ssIøn¬

hcp∂ hcpam\Øns‚ ]¶v sIm≠mtWm Ah¿ Po

hImcpWy {]h¿Ø\w \SØp∂Xv? A≤zm\n®v t\

Sp∂ ]WØns‚ `mK-sa-SpØv klPohnIsf

klmbn°ptºmgt√ AXv \nkzm¿∞-amb PohIm

cpWy{]h¿Ø\amIq? a‰p-≈h¿ kw`m-h-\-bmbpw

ImWn-°-bmbpw \¬Ip∂ XpI sIm≠v  kzcp-°q-

´nb h≥ kº-Øn¬ \n∂v Hcp sNdp hnlnXw, tIh

ew s]mXpkaqlØns‚ kΩ-Xnbpw BZ-chpw ]nSn

®p]‰p∂Xn\v th≠n hn\ntbmKn°p∂Xv GX¿∞-

Øn-emWv PohImcpWy {]h¿Ø\amIpI? Bƒ

ssZhßsf kw_‘n®nStØmfw PohImcpWy

{]h¿Ø\sa∂m¬ kzbw c£n°¬ {]h¿Ø\

amWv. PohImcpWysa∂ ]cnNbn¬ X´n hna¿i\

icßfpsS ap\sbmSnbp∂p. kvIqfpIƒ, tImtfPp

Iƒ, Bip]{XnIƒ XpS-ßnb ÿm]\ irJeI

fpsS hym]vXnbn¬ {]mtZinIssZhØn\v tIm¿∏

td‰v BtcmlWw.

BƒssZhßfn¬ ]ecpw at\mtcmKnIfmbncn

°pw. {]IrXyXoXamb i‡n Xßfn¬ A¥¿eo\

ambncn°p∂psht∂m, GsX¶nepw aXssZhØns‚

AhXmcamsWt∂m kzbw IcpXp∂Xv Aßs\b√

sb∂ bmYm¿∞yt_m[tØmsSb√, adn®v at\m

sshIeyØmep≈ anYym [mcWIfn¬ \n∂mWv.

sh≈nØncbn¬ I≠ Aaq¿Øm\μsb t]mse

bp≈ N{μkzman, kt¥mjv am[h≥ XpSßnb {Inan

\epIƒ thtdbpw. at\mtcmKn Bbmepw {Inan\¬

Bbmepw hnizmkn°q´ßƒ HgpIns°mt≠bncn

°pw, BƒssZhßfpsS AcnIntebv°v.

BƒssZhßsf√mw Xs∂ at\mtcmKnItfm {In

an\epItfm Bbncnt° Ahcnse hymP∑msc Xnc

bp∂Xv ]nSn°s∏SmØ BƒssZhßfpsS kwc£

Wb⁄a√msX as‰m∂pa√. ChnsS \√Xpw No

Øbpan√; GsX¶nepw coXnbn¬ Zzμh¬°cWw

km[ysa¶n¬ AXv ]nSn°s∏´hcpw ]nSn°s∏

SmØhcpw F∂v am{XamWv.

BƒssZhßfpsS thcpIƒ ]S¿∂ncn°p∂Xv

aXmflIXbnemsW∂v Xncn®dnbm≥ Nn¥m]cambn

D¬]cnh¿Ø\w kw`hn® kaqlØnt\ Ignbq.

\n¿`mKyhim¬ \ΩpsS kaqlw AØcØnep≈

H∂√mØXn\m¬ BƒssZhßƒ P\n®psImt≠

bncn°pw.

�
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Z l\w AYhm Pze\w \S-∂mepw ]cnkcaen\o

IcWw Df-hm°mØ Nne C‘\ßfp≠v. Ah

IØn Pzen°pw, [mcmfambn Xm]w {]kcn∏n°pI

bpw sNøpw. ]s£ lcnXKrlhmXIamb Im¿

_¨ UtbmIvsskUv sIm≠p≈ BtKmfXm]\

Øn\v Hcn°epw hgnhbv°pIbn√. ]pXp°mhp∂h

bpw £maw _m[n°m≥ km[yXbn√mØhbpamb

Xn\m¬ Cu C‘\ßƒ°v Hcn°epw hwi\miw

kw`hn°pIbn√. C-Øcw C‘\ßsfbmWv lcnX

C‘\ßsf∂v hnfn-°p-∂-Xv.

CXv km[yamtWm F∂v kwibw tXm∂mw. km

[y-am-Wv; km[y-am-bn-cn-°p-∂p. AXn\p≈ DØa DZm

lcWamWv _tbmUokepIƒ. F∂m¬ Ht´sd

sX‰n≤mcWIƒ D≠m°nbn´p≈ Hcp {]tbmKhp

amWv CXv. kky FÆIfmsW∂ [mc-W-bp-≠v;

kky FÆIfpsSbpw s]t{SmfnbØn¬ \n∂pw D¬

]mZn∏n°p∂ Uok¬ FÆIfpsSbpw an{inXamsW

∂ [mc-W-bp-ap-≠v. c≠p-a-√, kky FÆIfn¬

\n∂pw D¬]mZn∏n°p∂ C‘-\-ß-fmWv _tbm

UokepIƒ.

t]cn¬ \n∂pw hy‡amIp∂Xpt]mse _tbm

UokepIƒ F√mØcw Uok¬ F©n\pIfnepw

s]t{Smfnbw Uoken\v ]Icambn D]tbmKn°mw.

ImdpIƒ, _ pIƒ, Xoh≠nIƒ, {SmŒdpIƒ, Pe

tkN\ ]ºpIƒ apX-em-bhsb√mw kpKaambn {]

h¿Øn∏n°mw. hml\Øns‚tbm AXns‚ F©n

s‚tbm sI´nepw a´nepw \n¿anXnbnepw bmsXmcp

am‰ßfpw hcptØ≠p∂ Bhiyan√. ChnsS Hcp

tNmZyw Dbcp∂p. kky FÆIsf _tbmUokem

bn cmk{]{InbbneqsS ]cnWan∏n°p∂Xn\v ]Icw

kky FÆIsfØs∂ t\cn´v C‘\ßfmbn D

]tbmKn®pIqsS? Bhmw F∂mWv AXn-\p≈ DØ

cw. ]ns∂ F¥psIm≠v temI\nehmcØn¬ k

ky FÆIƒ Aßns\ D]tbmKn°s∏Sp∂n√?

CXn∂p≈ DØcw Is≠Øp∂Xn\v apºv Hm¿

t°≠ Hcp Imcyap≠v. Uok¬ F©n≥ I≠p]nSn®

� s{]m^.(tUm.-) kn.-Fw. \mcm-b-W³
cmn_recd@yahoo.co.in www.profcmn.com



44imkv{X-KXn  \hw_¿  2017

AtUmƒ^v Uok¬ Xm≥ cq]w \¬Inb F©n≥

{]h¿Øn∏n®pImWn®Xv ]\sbÆ D]tbmKn®mWv.

s]t{Smfnbw FÆIƒ hmßm\p≈ [\tijn At±

lØn\v D≠mbncp∂n√. AXpsIm≠v ]mNIØn\v

D]tbmKn®ncp∂ ]\sbÆ C‘\ambn D]tbmKn

°pI-bm-bn-cp-∂p. as‰mcp ̀ mjbn¬ ]d™m¬ temI

Ønse BZy Uok¬ F©n≥ Hcp kky FÆ D]

tbmKn®mWv {]h¿Øn∏n®Xv. Hcp \√ hml\ C‘

\Øn\v Bhiyamb F√m t{ijvTKpWßfpw kky

FÆIƒ°p≠v. IqSmsX Ch lcnX C‘\ßfpw.

{]Imihnt«jWsØ Bkv]Zam°n ]pXp°mhp

∂hbpw £maw _m[n°mØhbpamWv.(CtX°p

dn®v A\y{X hnkvXcn°p∂p≠v). Npcp-°-Øn¬, k

ky FÆIƒ AwKoIrX hml\ C‘\ßfmsW

∂ ImcyØn¬ kwibnt°-≠Xn√(]´nI 1 ImWp

I). C{Xsbms°bmbn´pw temI \nehmcØnep≈

hml\ C‘\ßfmbn Ah D]tbmKn°p∂Xn¬

XS ambn \n¬°p∂Xv AhbpsS Hcp {][m\ ]cnan

Xn Bb Db¿∂ iym\X(Viscosity) AYhm sImgp∏v-

BWv(]´nI 1). Db¿∂ iym\X ImcWw ChbpsS

{Zh ioIcWw(atomization) AYhm PeIWnII-fm-

°p∂ {]{Inb hfsc sNethdnbXmWv; X∑qew

kmºØnIambn AkzoImcyhpw.

F¥mWv {Zh ioIcWØns‚ Bhiyw? kky

FÆIƒ°v am{Xa√ F√m {ZmhIcq]Ønep≈ C

‘\ßfpsS ImcyØnepw {Zh ioIcWw Hcp Ahn

`mPyLSIamWv. {ZmhI C‘\ßfpsS Zl\w \S

Øm≥, AYhm Ahsb IØn°m≥(GsX¶nepw

hml\Øns‚ F©n\nembmepw GsX¶nepw Nqf

bn¬ AYhm Furnace˛¬ Bbmepw), BZyaXns\

hfsc sNdnb IWnIIfmbn(Xp≈nIfmbn) ]cnW

an∏nt°≠Xp≠v. AXn\mbn {ZmhI C‘\sØ

Db¿∂ a¿±ap]tbmKn®v AXoh kq£va kpjncß

fneqsS ISØnhnSp∂p(]ºv sNøp∂p). CXn\mWv

{Zh ioIcWw F∂v ]dbp∂Xv(kvt{] sNøp∂Xns‚

kmt¶XnI]Zambn CXns\ IW°m°mhp∂Xm

Wv). Cu kq£vakpjncßfn¬ \n∂pw {ZmhI C

‘\w hfsc sNdnb IWnIIfmbmWv ]pdØphcp

∂Xv. Ch Db¿∂ Dujvamhp≈ hmbphpambn CS

Ie¿∂v \nanjt\cw sIm≠v _mjv]oIcn°s∏SpI

bpw XpS¿∂p≠mIp∂ _mjv]hpw(Bhnbpw) hmbp

hpw IqSnt®¿∂v Hcp C‘ \an{inXw cq]s∏SpIbpw

sNøpw. Cu an{inXw £Wt\cwsIm≠v Pzen°m≥

(IØn°mfm≥) Bcw`n°pw. Cßs\bmWv {ZmhI

C‘\ßfpsS Zl\w(combustion) \S°p∂Xv.

{ZmhI C‘\ßfpsS iym\X(sImgp∏v) h¿≤n

°p∂tXmsS {Zh ioIcWØn\v sNeptØ≠p∂

a¿±Øns‚ hym]vXnbpw h¿≤n°p∂p. sNeptØ≠

a¿±w hfsc h¿≤n°ptºmƒ Cu {]{InbbpsS sNe

hpw h¿≤n°pw. AXpsIm≠v as‰√m t{ijvTKpW

ßfpaps≠¶nepw kky FÆIfpsS D]tbmKw hm

l\ßfpsS {]h¿Ø\s®ehv hmt\mfw Db¿Øpw;

henb kmºØnI\„Øn\v CSbm°pIbpw sN

øpw. ChnsSbmWv _tbmUokepIfpsS {]k‡n.

kky FÆIƒ _tbmUokembn cq]m¥cs∏

Sptºmƒ AhbpsS iym\Xbn¬ KWyamb Ipdhv

D≠mIp∂p AtXkabw AhbpsS C‘\]camb

KpWßfn¬ bmsXmcp Ipdhpw kw`hn°p∂pan√

(]´nI -1 ImWpI).

Cu C‘\ßfpsS Zl\tØmsSm∏w(Pze\

tØmsSm∏w) Im¿_¨ UtbmIvsskUns‚ hnk¿

P\w D≠mIp∂nt√? Xo¿®bmbpw D≠v. At∏mƒ

Ah BtKmfXm]\Øn∂v CShcpØn√ F∂v ]d-

bp-∂Xv icntbm? DØcw efnXamWv. kkyßfn¬

\n∂v kky FÆIƒ e`n°p∂p; kky FÆIfn¬

\n∂v _tbmUokepIƒ D¬]mZn∏n°s∏Sp∂p. Cu

_tbmUokepIƒ IØn°ptºmƒ hnk¿Pn°s∏

Sp∂ Im¿_¨ UtbmIvsskUv hmXIw, GXv k

kyßfn¬ \n∂mtWm kky FÆIƒ D¬]mZn∏n°

s∏´Xv Ah Xs∂ BKncWw sNøp∂p. kkyßƒ

°v {]Imihnt«jWØn\v Im¿_¨ UtbmIvssk

Uv hmXIw AXy¥mt]£nXamWt√m. Cßns\

{]IrXnbn¬ Hcp Im¿_¨ ssk°nƒ cq]s∏Sp∂p

Cu ssk°nƒ cq]s∏Sp∂Xp sIm≠v A¥co£

Ønse Im¿_¨ UtbmIvsskUv hmXIØns‚

Afhn¬ bmsXmcp h¿≤\hpw D≠mIp∂n√.

_tbmUokepIƒ D]tbmKn°p∂Xpaqew th

sdbpw t\´ßfp≠v:

H∂v: _tbmUokepIƒ HmIvknP≥ ASßnb

kky FÆ _tbmUok¬ s]t{Smfnbw Uok¬

(ths∏Æ)  (ths∏Æ aossX¬ FÃ¿)

km{μX kg/m3 920.0 850.0 830.0

iym\X(sk‚n kvt‰mIvkv)* 36.0 5.2 4.7

£WPze\m¶w(Flash Point) 135 C 110 C 60 C

kot‰≥ kwJy 41.0 50.0 45.0

Xmt]m¿Papeyw (Calorific Value, MJ / kg) 43.0 41.3 42.0

*CXv 40 C Dujvamhnse aqeyamWv.

]´nI - 1

kky FÆbpsSbpw _tbmUokens‚bpw s]t{Smfnbw Uokens‚bpw

`uXnIKpWßfpw C‘\KpWßfpw
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C‘\ßfmWv. ckX{¥`mjbn¬ ]d™m¬ "FÃ

dpIƒ.'(Hcp Im¿t_mIvknenIv Aæhpw Hcp B¬°

tlmfpw tN¿∂v {]Xn{]h¿Øn°ptºmgmWv FÃdp

Iƒ D≠mIp∂Xv). X∑qew ChbpsS Zl\w kºq¿

Wambncn°pw. Ch ]cn]q¿Wambn IØnPzen°p∂p.

AXpsIm≠v hnk¿Pn°s∏Sp∂ hmXIßfn¬ Im¿

_¨ XcnItfm Im¿_¨ tamtWmIvsskUv hmXI

tam IØnØocmØ sslt{UmIm¿_WpItfm D

≠mIpIbn√. s]t{Smfnbw FÆIfn¬ ASßnbncn

°p∂Xv sslt{UmIm¿_WpIƒ am{XamWv. Ah

bn¬ HmIvknP≥ kwbp‡ßƒ C√. AXpsIm≠v

]et∏mgpw kºq¿ÆZl\w e`yamIp∂n√.

c≠v: _tbmUokepIfn¬ K‘IØns‚(kƒ

^dns‚) Awiw Xoscbn√ F∂v Xs∂ ]dbmw. A

XpsIm≠v hnk¿PnXhmXIßfn¬ kƒ^¿ Utbm

IvsskUv, ssl{UP≥ kƒss^Uv XpSßnb hnj

hkvXp°ƒ D≠mIpIbn√. ]cnxÿnXnbptSbpw A

¥co£Øns‚bpw kwc£WØn\v CXv hfsc

klmbIamsW∂v ]dtb≠Xn√t√m.

aq∂v: apºv ]d™Xpt]mse _tbmUokepIƒ

]pXp°mhp∂ C‘\ßƒ BWv. F∂v ]d™m¬

Cu C‘\ßfpsS e`yXbv°v Hcn°epw £maw

D≠mIn√. I¬°cn J\nIfpw s]t{Smfnbw J\nI

fpw C∂s√¶n¬ \msf h‰nhc≠pt]mImw. ]s£

`qanbn¬ kkyßƒ(_tbmUok¬ tXm´ßƒ)

\´phf¿Øp∂nStØmfw Imew kky FÆIƒ°v

£maap≠mIn√; _tbmUokepIƒ°pw £maap

≠mIn√. Bwt•b ̀ mjbn¬ CXn\v photosynthetically

renewable F∂v ]dbp∂p.

\mev: ]´nI-1¬ ImWn®ncn°p∂ t]mse _tbm

UokepIfpsS kot‰≥ kwJy s]t{Smfnbw Uok

epIfptSXn\v kam\amWv. AYhm _tbmUok¬

hml\ C‘\ambn D]tbmKn°ptºmƒ F©ns‚

{]h¿Ø\£aXbvt°m {]h¿Ø\tijnt°m bm

sXmcp tIm´hpw kw`hn°p∂n√. t\sc adn®v hml

\Øns‚ {]h¿Ø\w IqSpX¬ kpKahpw i–c

lnXhpambn ]cnWan°pIbpw sNøp∂p.

_tbmUok¬ D¬]mZ\w
_tbmUokens‚ D¬]mZ\w Hcp cmk]cnWma

ØneqsS, AXm-bXv Hcp kky FÆbpw Ipd™

X∑m{Xm`mcap≈ Hcp B¬°tlmfpw(aossX¬ Cu

ssX¬ AYhm s{]mss∏¬ B¬°tlmƒ) XΩn

ep≈ {]Xn{]h¿Ø\ØneqsSbmWv km[yamIp∂

Xv. F√m kky FÆIfpw FÃdpIfmWv; Db¿∂

X∑m{Xm`mcap≈ Hcp Im¿t_mIvknenIv Aæhpw •n

ktdmfpw tN¿∂p≈ {]Xn{]h¿Ø\Øns‚  ̂ eamb

FÃdpIƒ. AXpsIm≠pXs∂ Chsb •nkssdUp

Iƒ F∂pw hnfn°p∂p. _tbmUokepIfpw FÃdp

Iƒ Xs∂bmWv; ta¬∏d™ Db¿∂ X∑m{Xm`m

cap≈ Im¿t_mIvknenIv AæØns‚bpw Ipd™

X∑m{Xm`mcap≈ Hcp B¬°tlmfns‚bpw(ao

ssX¬ CussX¬ AYhm s{]mss∏¬ B¬°

tlmƒ) FÃdpIƒ. Hcp FÃdns\(kky FÆ

sb) as‰mcp FÃdmbn(_tbmUokembn) am‰p∂

{]{InbbmbXpsIm≠v CXns\ {Sm≥kv Fkvs‰dn

^nt°j≥(transesterification) F∂v hnfn°p∂p. •nk

tdmƒ BWv Cu {]{InbbpsS kl D¬]∂w. Cu

cmk]cnWmasØ Xmsg ImWn®ncn°p∂ hn[w

{]Xn\n[oIcn°mhp∂XmWv:

F¥mWv BtKmf Xm]\w F∂ {]Xn`mkw?

Fßs\bmWv Im¿_¨ UtbmIvsskUv hmX

Iw AXn\v DØchmZnbmIp∂Xv? CXv a\- n-em-

Im≥ Cu hmXIØns‚ Hcp {]tXyIXbmb

"lcnXKrl {]`mh'sØ∏‰n a\- n-em-°-Ww. hm

XIßfn¬ Im¿_¨ UtbmIvsskUpw Jc]

Zm¿∞ßfn¬ kv^SnIw AYhm •m pw am{X

amWv Cu khntijX {]ISn∏n°p∂Xv. kqcy

\n¬ \n∂p≈ Xm] IncWßfmWt√m `q{]Xe

Øn\v Dujvamhv \¬Ip∂Xv?. Aßs\ NqSp]nSn®

`q{]XeØn¬ \n∂v Xm] IncWßƒ(Ch eLp

XcwKßƒ AYhm XcwKssZ¿Lyw Ipd™ Inc

WßfmWv) A¥co-£-Øn-te°v {]kcn°pw. F

∂m¬ ̀ qan-bpsS A¥co£Ønse Im¿_¨ U

tbmIvsskUv hmXIw Cu Inc-W-ßsf `q{]X

eØnte°v Xs∂ {]Xn]Xn∏n°pw. Cu khn-

ti-j-X-bmWv ]cn-X-Kr-l-{]-̀ m-hw. Cu {]{Inbbp

BtKmf Xm]\hpw Im¿_¨ UtbmIvsskUv hmXIhpw

sS ]cnWnX^eambn `q{]XeØns‚ Xm]\n

e(Dujvamhv) h¿≤n°m\mcw`n°pw. CXns\bm

Wv BtKmf Xm]\w F∂v hnfn°p∂Xv. ̀ q{]Xe

Øns‚ Xm]\ne {IamXoXambn h¿≤n®m¬ a

™paeIfnepw kap{Zßfnepap≈ a™pI´nIƒ

apgph≥ DcpIn sh≈amIm\pw `qanbmIam\w

AXnemgv∂pt]mIm\pw km[yXbp≠v. Aßns\

`qanbnse F√m PohPmeßfptSbpw \ne\n¬∏n

s\Øs∂ tNmZyw sNøp∂ AXn`bm\Iamb

Hcp ̀ ojWnbmWv Cu {]Xn`mkw Db¿Øp∂Xv.

`qK¿`Ønep≈ I¬°cnbpw s]t{Smfnbw FÆ

bpw J\\w sNbvXv ̂ mŒdnIfnepw hml\ßfn

epw IØn®v C‘\ambn D]tbmKn°ptºmƒ A

t\Imbncw Kme≥ Im¿_¨ UtbmIvsskUv

hmXIamWv A¥co£Ønte°v hnk¿Pn°s∏

Sp∂Xv. Cu A]-ISw Hgn-hm°pIbmWv _tbm

UokepIfpsS D]tbmKw sIm≠v km[n°p∂Xv.
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(1) Pt{Sm^ FÆ:  Dbcap≈ hr£ambn hfcp∂

Hcp kkyamWv Pt{Sm^m. CXns‚ hnØpIfn¬

\n∂mWv FÆ e`n°p∂Xv.

(2) ths∏Æ: ths∏Æ C∂v Huj[mhiyØn∂v

am{XamWv D]tbmKn°p-∂-Xv.  F∂m¬ CXns\ _

tbmUok¬ D¬]mZ\Øn\p≈ {]mcw` ]Zm¿∞am

bn kzoIcn°mhp-∂-Xm-Wv. th∏n≥tXm´ßƒ h≥

tXmXn¬ \ v́ ]nSn∏n®v _tbmUok¬ tXm´ßfmbn

D]tbmKn°mw. XZhkcØn¬ Khs◊‚ns‚ k_v

knUn e`n°psa∂-Xn-\m¬ ths∏ÆbpsS  Itºmf

hne hfsc IpdbpIbpw sNøpw.

(3) B¬Km FÆ:B¬KIƒ Pohimkv{X]cambn

hfsc Xmgv∂ t{iWnbnep≈ kkyßfmWv. s]m

´°pfßfnepw D]tbmKiq\yamb NXp∏p\neßfn

epw kar≤nbmbn hfcp∂ Hcp kkyamWnXv. AXp

sIm≠v CXv Irjn sNøm≥ {]tXyIns®mcp ]W

s®ehpw D≠mIpIbn√. am{Xa√, B¬KIfn¬ \n

∂pw D¬]mZn∏n°mhp∂ FÆbpsS Afhv a‰v kky

ßsf(hnØpIsf) At]£n®v hfsc IqSpXemWv

(]´nI 2 ImWpI). Ccp\qdv NXpc{i ao‰¿ hnkvXmc

ap≈ Hcp Pt{Sm^m tXm´Øn¬ \n∂pw e`n°p∂

A{XXs∂ FÆ shdpw Ccp]Xv NXpc{i ao‰¿ ÿ

ew D]tbmKn®v B¬KIfn¬ \n∂pw D¬]mZn∏n

°mw. \n¿`mKyhim¬ ̀ mcXØn¬ Cu FÆ Ct∏m

gpw _tbmUokens‚ hyhkmbnI D¬]mZ\Øn\v

D]tbmKn°s∏´pXpSßnbn´n√. F∂m¬ ssN\bn¬

cmPyamIam\w D¬]mZn∏n°p∂ _tbmUokens‚

F¨]Ø©v iXam\tØmfhpw A¬Km FÆbn¬

\n∂mWv.

]´nI - 2

Hcp G°¿ `qanbn¬\n∂pw hnhn[ kky FÆIfpsS e`yX

D¬]mZ\e`yX Kyme≥ /

G°¿

tkmbm FÆ 48.0

kqcyIm¥n FÆ 102. 0

ISpsIÆ 127.0

]\ FÆ 635.0

Pt{Sm^m FÆ 304.0

B¬Km FÆ 2000˛5000

(icmicn aqeyßfmWv F√mw)

c≠masØ cmkhkvXphmb B¬°tlmƒ Xnc

s™Sp°ptºmƒ AXv XmcXtay\ X∑m{Xm`mcw

Ipd™ Hcp B¬°tlmƒ BsW∂v Dd∏v hcpØ

Ww. aossX¬ CussX¬ AYhm s{]mss∏¬ B¬

°tlmƒ BWv ChnsS D]tbmKyw. CXnepw Db¿

∂ X∑m{Xm`mcap≈ B¬°tlmfpIƒ D]tbmKn

®m¬ D¬]mZn∏n°s∏Sp∂ _tbmUokens‚ X∑m

{Xm`mchpw h¿≤n°pw; X∑qew AXns‚ iym\X

bnepw(sImgp∏nepw) h¿≤\hp≠mIpw. {Sm≥kv

Fkvs‰dn^nt°j≥ F∂ {]{InbbpsS ASnÿm\

]camb Bhiyw Xs∂ Ipd™ im\yXbp≈

_tbmUok¬ D¬]mZn∏n°pI F∂XmWv.

B¬°tlmfn\v ]Icw B¬sIbv≥ Aknt‰‰p

CH2OCOR CH2OH

CHOCOR + 3CH3OH     3RCOOCH3+ CHOH

CH2OCOR B¬°tlmƒ _tbmUok¬ CH2OH

kky FÆ  •nktdmƒ
_tbmUokens‚bpw •nktdmfns‚bpw an{inX

Øn¬ \n∂v _tbmUokens\ th¿Xncn°m≥ Ffp

∏w km[yamWv. _tbmUokepw Pehpw XΩn¬ e

bn°pIbn√. Ah AtebßfmWv. F∂m¬ •nk

tdmfpw Pehpw ]ckv]cw ebn°p∂hbmWv. AXp

sIm≠v D¬]∂ an{inXsØ Pehpambn Iq´nt®¿Øv

\√t]mse Cf°nbm¬ AXv c≠v sebdpIfm

bn(]Seßfmbn) th¿Xncnbpw. apIfnse seb¿ _

tbmUokens‚bpw XmgtØXv •nktdmfpw Pehpw

ASßnb an{inXØns‚bpw Bbncn°pw.

Db¿∂ tXmXn¬ hyhkmbnIambn _tbmUo

k¬ D¬]mZn∏n°ptºmƒ kky FÆIfn¬ ]mNI

Øn\p]tbmKn°p∂ FÆIsf(shfns®Æ, ISpsI

Æ, kqcyIm¥nsbÆ, ISesbÆ, Fs≈Æ ]\sb

Æ XpSßnbh) Hgnhmt°≠nbncn°p∂p. ImcWw

ChbpsS Itºmfhne hfsc IqSpXemWv.

C∂v _tbmUok¬ D¬]mZ\Øn∂mbn D]tbm

Kn°p∂(AYhm \n¿t±in°s∏´n´p≈) FÆIƒ

C\n  ]dbp∂hbmWv:
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Ifpw(aossX¬ CussX¬ AYhm s{]mss∏¬

Aknt‰‰v) D]tbmKn°mhp∂XmWv. D¬t{]cIw

(catalyst) Bbn sset]kv F≥sskw(Zo]\ckw)

BWv D]tbmKn°p∂sX¶n¬ CXv {]tXyIn®pw

A`nejWobamWv. kl D¬]∂ambn e`n°p∂

•nktdmƒ sset]kv F≥sskans‚ {]h¿Ø\ti

jnsb {]XnIqeambn _m[n°m≥ km≤yXbps≠∂v

I≠p]nSn°s∏´n´p≠v. F∂m¬ Aknt‰‰pIƒ D]

tbmKn°ptºmƒ klD¬]∂ambn e`n°p∂Xv

•nktdmƒ Aknt‰‰v BWv:

CH2OCOR CH2OCOCH3

CHOCOR + 3CH3COOCH3             3RCOOCH3 + CHOCOCH3

CH2OCOR aossX¬ Aknt‰‰v CH2OCOCH3

•nktdmƒ

Aknt‰‰v

•nktdmƒ Aknt‰‰v XmcXtay\ \ncp]{ZhIm

cnbmWv; sset]kv F≥sskans‚(Zo]\ckØn

s‚) {]h¿Ø\tijnbn¬ tIm´w hcpØm\p≈

bmsXmcp {]`mhhpw CXn\v C√.

ta¬∏d™ cmk]cnWmaØns‚({Sm≥kv Fkv

s‰dn^nt°js‚) thKX h¿≤n∏n°p∂Xn\mbn

D¬t{]cIßƒ(catalysts) D]tbmKn®phcp∂p≠v.

CXn\mbn hyhkmbnIambn AwKoIcn°s∏´ D¬

t{]cIßƒ {][m\ambpw aq∂v XcØnep≈hbmWv:

H∂v: £mc D¬t{]cIßƒ: Ch GIPmXob

D¬t{]cIßƒ(homogeneous catalysts) BWv. tkm

Unbw B¬t°mIvsskUpIsfbmWv £mc D¬t{]

cIßfmbn D]tbmKn®phcp∂Xv. kky FÆbpsS

bpw B¬°tlmfns‚bpw an{inXØnte°v Hcp {]

tXyI Afhn¬ tkmUnbw sslt{UmIvsskUv A

Yhm ImÃnIv tkmU(\√t]mse s]mSn®Xv) \nt£

]n°p∂p. F¥mWo {]tXyI Afhv? \nt£]n°s∏

Sp∂ tkmUnbw sslt{UmIvsskUv, an{inXØn¬

ASßnbn´p≈ B¬°tlmfns‚ GXm≠v ap∏Ø

©v iXam\hpambn ]cn]q¿Wambn {]Xn{]h¿

Øn®ncn°Ww. CXns‚ ̂ eambn an{inXØn¬ tkm

Unbw B¬tImIvsskUv F∂ D¬t{]cIw cq]w

sIm≈p∂p:

CH
3
OH  +  NaOH CH

3
ONa +  H

2
O

 tkmUnbw

aotXm-IvsskUv

\√ {]h¿Ø\tijnbp≈ Hcp D¬t{]cIamsW

¶nepw CXn\v Hcp kmcamb \yq\Xbp≠v. tkmUnbw

sslt{UmIvsskUpw kky FÆbn¬ ASßnbn

´p≈ Im¿t_mIvknenIv Aæhpw XΩnep≈ {]Xn

{]h¿Ø\w aqew tkm∏ns‚ D¬]mZ\w \S°m≥

km[yXbp≠v. Cu cmk{]{Inb Xmsg ImWn®ncn°p

∂ hn[ØnemWv kw`hn°p∂Xv:

RCOOH  +  NaOH RCOONa   +  H2O

(tkm∏v)

tkm∏ns‚ sNdpIWnIIƒ aXn {Zh ioIcWØn

∂v D]tbmKn°p∂ kq£va kpjncßfn¬ ]‰n∏n

Sn®v Ahsb {]h¿Ø\clnXam°m≥. hfsc Ipd

™ Afhn¬ am{Xw D¬]mZn∏n°s∏Sp∂Xn\m¬,

Cu tkm∏n≥ IWßsf _tbmUoken¬ \n∂v

th¿Xncn°m\pw Aßns\bXns\ ip≤oIcn°m\pw

hfsc _p≤nap´p≠v. CXmWv £mc D¬t{]cIßfp

sS {][m\ \yq\X.

c≠v: Aæ D¬t{]cIßƒ: {Sm≥kv Fkvs‰dn^n

t°j\n¬ D¬t{]cIambn D]tbmKn°s∏Sp∂

{][m\ ]Zm¿∞w t\¿∏n®(km{μX Ipd™) kƒ

^yqdnIv AæamWv. CXpw Hcp GIPmXob D¬t{]cI

amWv. {]h¿Ø\tijn CXn\pw H´pw Ipdh√. ]s£

Cu D¬t{]cIØns‚ D]tbmKØneqsS ISp∏tadn

b(km{μX IqSnb) Aæamen\yßƒ(acid sludges) cq]

s∏Sm≥ km[yXbp≠v. Cu Aæamen\yßfpsS \n¿

am¿P\w hfsc {iaIcamWv. K‘Iw(kƒ^¿) AS
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ßnbn´p≈Xn\m¬ Ch Pemibßfntem aÆntem

sN∂v s]Sp∂Xv kkyßtfbpw PohPmeßtfbpw

hfsc {]XnIqeambn _m[n°pw. Chbn¬ ASßnbn

´p≈ K‘Ikwbp‡ßsf kƒ^¿ UtbmIvssk

Umtbm AtamWnbw kƒt^‰mtbm hos≠SpØ

Xn\v tijw am{Xta ChbpsS kpc£nX \n¿am¿P

\w km[yamIpIbp≈p. Cu hos≠Sp°¬ {]{Inb

bv°p≈ A[nIs®ehv hyhkmbÿm]\ßƒ h

lnt°≠nhcpw.

aq∂v: F≥sskw(Zo]\ ckw) D¬t{]cIßƒ:

Zo]\ ckßfn¬ sset]kv F≥sskw am{XamWv

_tbmUok¬ D¬]mZ\Øn\p≈ D¬t{]cIambn

sXcs™Sp°s∏´n´p≈Xv. F≥sskapIƒ cmkan

{inXØn¬ t\cn´v tN¿°mdn√. Ahsb knen°

sImt≠m πmÃnIv sImt≠m \n¿an°s∏´n´p≈ I

WnIIfn¬ AS°wsNbvX tijamWv D]tbmKn

°pI. Cu {]{Inbsb CsΩm_nssetkj≥ (Immobi

lisation) F∂v hnfn°p∂p. AS°w sNøs∏´ Ahÿ

bn¬ F≥sskapIfpsS {]h¿Ø\tijn XmcXtay

\ IqSpXemWv. am{Xa√ F≥sskw IWnIIfn¬Ø

s∂ Ccn°pw; D¬]∂ an{inXØn¬ ebn®v dnbmŒ

dn¬ \n∂v ]pdtØ°v hcn√. Aßns\ kw`hn®m¬

D¬]∂ an{inXØn¬ \n∂pw F≥sskans\ th¿Xn

cn®v ho≠pw D]tbmKtbmKyamt°≠nhcpw. CXv hf

sc sNethdnb Hcp {]{Inb BWv.

F≥sskapIƒ Jc]Zm¿∞IWnIIfn¬ AS

°w sNøs∏´n´p≈ AhÿbnembXpsIm≠v Ch

`n∂PmXob D¬t{]cIßƒ(heterogeneous catalysts)

BbmWv {]h¿Øn°pI. dnbmŒdns‚ LS\bpw \n¿

anXnbpw {]h¿Ø\coXnbpw Cu hkvXpXsb B

kv]Zam°nbmbncn°Ww. D¬]mZn∏n°s∏Sp∂ _

tbmUok¬ {]mtbW ip≤ambncn°psa∂XmWv

F≥sskw D¬t{]cIßfpsS {][m\ khntijX.

AXn¬ tkm∏v IWßtfm Aæamen\yßtfm D≠m

bncn°pIbn√. ]s£ cmk]cnWmaØns‚ thKX

XmcXtay\ Ipdhmbncn°pw. AXpsIm≠v IqSpX¬

hym]vXap≈ dnbmŒdpIƒ D]tbmKnt° ≠nhcpw.

temlßfpsS HmIvsskUpIƒ, Ir{Xna kntbm

sse‰pIƒ(synthetic zeolites)  F∂nh ̀ n∂PmXob D¬

t{]cIßfmbn D]tbmKn°msa∂v KthjWßƒ

sXfnbn®n´p≠v. ]s£ ChbpsS D]tbmKcoXnsb

kw_-‘n® ]T\ßƒ Ct∏mgpw ]q¿Ønbmbn´n√.

kky FÆbpsSbpw B¬°tlmfns‚bpw tam

fm¿ A\p]mXw Hcp {][m\ LSIamWv. km[mcW,

1:3(FÆ:B¬°tlmƒ) F∂ tamfm¿ A\p]mX

Øn¬ Chsb Iq´nt®¿Øm¬ aXn. B¬°tlmƒ

A¬]w IqSpX¬ D]tbmKn°p∂Xv cmk]cnWmaw

]q¿Æambn \S°p∂Xn∂v klmbIamIpw. ]s£

F≥sskw D¬t{]cIßƒ D]tbmKn°ptºmƒ h¿

≤n® Afhnep≈ B¬°tlmƒ, F≥sskans‚

{]h¿Ø\tijnsb {]XnIqeambn _m[n°psa∂v

I≠p]nSn°s∏´n´p≠v. ChnsS 1:3 F∂ A\p]mXam

Wv DØaw. D¬t{]cIØns‚ Bhiyamb Afhv

(`mcw) 5 % apX¬ 10 % hsc BWv.          �

(ASp-Ø-e-°-Øn¬ XpScpw)

aXn Xncn-®p ]n-Sn-°-W-sa-¶n¬ as‰mcp {]Xn-{]-

]©w Xs∂ th≠n-h-cpw. Hcn-°¬ {]Xn-{Z-hy-ßƒ

kp`n£-ambn D≠m-bn-cp∂p F∂pw, ]n∂oSv C√m-

Xm-b-XmWv Fs∂√mw I-Ønse JfinI (2)¬

]dbp∂Xv KWn-X-ssk-≤m-¥n-I-̀ m-j-bn¬ Ah-X-

cn-∏n® Dulm-t]m-l-ßtfm b£n-°-Y-Itfm am{X-

amWv, B-[n-Im-cnI imkv{X-a-√. C∂sØ kmam

\y dnte-‰n-hn-‰n-bn¬ {Zhy-k-¶-ev]-ap-≠v. AXn-√m-

Xm-°m-sa∂v Icp-Xp-∂Xv(Izm≠w `uXn-I-Øn

epw!) X¬°mew hymtamlw am{X-am-Wv.

kmam\y Bt]-£n-XImXXz-Øns‚ B[n-Im-

cn-I-X-bpsS XW-en¬ a‰v ]e-cp-sSbpw hyXykvX

]cn-I-ev]-\-Ifpw Dulm-t]m-l-ßfpw KWn-X

ssk-≤m-¥nI `mj-bn¬ \ncØn {]Z¿i-\-Øn\v

h®m¬ D≠m-hp-∂Xv Bi-b-°p-g-®n¬(I-Ønse

JfinI 3) Xs∂-bm-Wv. kwkvIr-X-Ønt\m kpdn-

bm-\nt°m Ad-_n-°nt\m D≈-Xn¬ Ihn™ B

[n-Im-cn-IX KWn-X-̀ m-j-bv°p-an-√.

`uXn-I-im-kv{X-Øn¬ ̀ uXn-I-em-fnXyw ImØp-

kq-£n-®n-s√-¶n¬ \S-°m-hp∂ hrYm-A-`ym-k-ß-

ft√ \mw Ct∏mƒ I≠p-sIm-≠n-cn-°p-∂Xv?

˛Sn.-Fw. Pb-cm-a≥, ]me-°mSv˛678 001

HtŒm_¿ e°w

im-kv{X-K-Xn-bpsS anI® e°-ß-fnsem∂mbn-

cp∂p HtŒm_dn-te-Xv. P\n-X-I-km-t¶-XnI hnZy-sb-

∏-‰n-bp≈ teJ-\-ßfpw hwi-\miw kw -̀hn-°p∂

kky-ß-sf-∏-‰n-bp≈ teJ-\hpw Hmtkm¨-˛-I-

ko\n teJ-\-ßfpw tN¿∂ imkv{X-hn-`mKw

ssh⁄m\nI-ambn D∂X \ne-hmcw ]pe¿Øn-

b-t∏mƒ sI.-F-kv.-B¿.-Sn.-kn-sb-]‰n-bp≈ teJ\w

Bi-b-hy-Xy-kvX-X-bm¬ {it≤-b-am-bn-cp-∂p. {io.-

km_p tPmkn-s\-t∏m-ep-≈-h-cpsS teJ-\-ß-fn¬

kmam\yhmb-\-°m¿°v (a‰v imkv{X-hn-j-bßƒ ]Tn-

®-h¿°pw) ]q¿Wambn a\- n-em-°m≥ Ign-bmØ

\nc-h[n imkv{X-h-kvXp-X-Iƒ D≠m-Im-dp-≠v. IqSp-

X-e-dn-bm≥ B-{K-ln-°p-∂-h¿°v th≠n Ah¿ Xß-

fpsS teJ-\-ß-fpsS Ah-ew-_ßƒ IqSn ]d-™p-

X-cp-∂Xv DNn-X-am-bn-cn-°pw. imkv{X-te-J-\-ßsf

kw_-‘n-®n-S-tØmfw B coXn km¿h-eu-In-I-

amW-t√m.

imkv{X-K-Xn-bnse Fgp-Øp-Im¿ s]mXp-hn¬

Bfl-\n-b-{¥-Wan-√msX hmcn-t°mcn Fgp-Xp-∂-h-

cm-Wv. Npcp-°n-sb-gp-Xm≥ Ah¿ {ian-°p-Ibpw ioen-

°p-Ibpw thWsa∂ tXm∂epw ChnsS tcJ-s∏-

Sp-Ø-s´.

˛tUm._n\p kmap-h¬,Xn-cp-h-\-¥-]pcwv

IØp-Iƒ XpS¿®.......

IØp-Iƒ
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sam ss_¬ t^mWp-Iƒ C∂v k¿Δ-hym-]n-bm-

Wv. Ign™ Hcp Zi-I-Øn-\n-S-bn-emWv

hm¿Øm-hn-\n-a-b -cw-KsØ Cu h≥ Ip-Xn-∏n\v \mw

km£n-I-fm-b-Xv. sk¬t^m¨ kmt¶-Xn-Ihn-Zybpw

D]-{K-l hm¿Øm-hn-\n-a-bhpw kwtbm-Pn-∏n-°m≥ Ign-

™-Xn-\m-emWv Cu hnπhw km[n-X-am-b-Xv. C∂

sØ samss_¬ t^m-Wp-I-fm-hs´ tIhew kwkm-

cn-°m≥ am{X-ap-≈ s]´n-If√; Iºyq-́ dpw Iyma-dbpw

hgn-Im-́ nbpw sSen-hn-j\pw tdUn-tbmbpw Ub-dnbpw

πm\dpw Hs° tN¿∂ k¥X kl-Nm-cn-Ifm-Wv.

Ip´n-Isf kw_-‘n-®n-S-tØmfw G‰hpw {]nb-s∏´

kp lrØv! AXn\v ASn-a-I-fmWv Gsd-°psd B_m-

e-hr≤w P\-ßfpw.

samss_¬ t^mWp-Iƒ kI-e-cp-sSbpw t]m°-

‰n¬ ÿm\w ]nSn®-tXmsS samss_¬ tkh\ Zm

Xm-°-fp-sSbpw FÆw s]cp-In. Cu cwKsØ a’cw

h¿[n-®p. H∏w \m´n¬ ]e-bn-S-ß-fnepw samss_¬

Sh-dp-Ifpw \nc-∂p. F¥n\pw GXn\pw hnhm-Z-ap-b-

cp∂ \m´n¬ CXm, samss_¬ Sh-dns\ sNm√nbpw

hnhm-Zw. CXv tdUn-tb-j-\p-≠m-°p∂p; A]-I-S-Im-

cn-bmWv F∂v Hcp Iq´¿ hmZn-°p-tºmƒ Aß-s\-

bmsXmcp {]iv\-hp-an-s√∂v as‰mcp Iq´¿. CXns‚

imkv{Xob hi-ßsf hni-I-e\w sNøm\p≈ Hcp

{ia-amWv -Cu teJ-\w.

kqcy\pw \Ωfpw
kqcy-{]-Im-isØ \Ω-fmcpw ̀ b-s∏-Sp-∂n-√. a\p-

jy-\pƒs∏sS kIe Poh-Pm-e-ß-fp-sSbpw Pohn-X-

Øn-\v B-[m-cw-Xs∂ kuc-sh-fn-®-am-W-t√m. AtX-

k-abw "s]mcn shbn-eØv' \mw a\x-]q¿Δw Cdßn

\nev°m-dp-an-√. kuc-Xm-]-Øn-s‚bpw shfn-®-Øn-s‚

bpw "Xo{hX' Xs∂-bmWv ChnsS {]iv\w.

`qX-e-Øn-se-Øp∂ kuc hnIn-c-W-Øns‚(Solar

radiation) i‡n kvIzb¿ sk‚n- ao-‰-dn\v 100 an√n

hm´v(100 mW/sq.cm) BWv. CXns‚ Xcw-K-ssZ¿Lyw

(wave length) 4 ssat{Im¨ apX¬ 0.1 ssat{Im¨

hsc-bpw. Hcp ao‰¿ \of-Øns‚ Zi-e-£-Øn-sem-∂n-

s\-bmWv Hcp ssat{Im- ao-‰¿ As√-¶n¬ Hcp ssa

t{Im¨ F∂v ]d-bpI(10-6 metre). `qan-bn-se-Øp∂

kuc-hn-In-c-W-Øns‚ 50 iX-am-\-tØmfw 4 ssa

� tUm. _n. tkma-\m-Y³ \mbÀ profbsnair@gmail.com

tUm. ]n.-F-kv. N{µ-tam-l³ pscnair@gmail.com
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t{Im¨ apX¬ 0.7 ssat{Im¨ hsc Xcw-K-ssZ¿Ly-

ap≈ C≥{^m-sdUv civan-I-fm-Wv. CXmWv `qan-°m-

h-iy-amb NqSv ]-I-cp-∂-Xv. Cu NqSns‚ sNdn-sbm-

cwiw aXn \ΩpsS Poh≥ \ne-\n-¿-Øm≥. Cu NqSv

{Iam-Xo-X-am-bm¬ Pohs‚ \ne-\nev]pw A]-I-S-Øn-

em-hpw.

kuchnI-c-W-Øn¬ 0.7 ssat{Im¨(Np-h-∏v)

apX¬ 0.4 ssat{Im¨(h-b-e-‰v) hsc-bp≈ LS-

IßfmWv \ap°v shfn®w \¬Ip-∂-Xv. 0.4 ssat{Im-

Wn\pw Xmsg 0.1 ssat{Im¨ hsc-bp≈ kvs]Iv{S-

amWv A]-I-S-Im-cn-bmb Aƒ{Sm-h-b-e‰v civan-Iƒ.

`qan-bpsS IpS-bmb Hmtkm¨ ]mfn-I-ƒ Ch-bpsS

Gdn-b-]¶pw XS™p\n¿Øp-∂p. AXn\m¬ \n m-c-

amb Af-hn¬ am{Xta Ah `qan-bnseØp∂p-≈p.

]s£, ]cn-ÿn-Xn°v tZmjw hcp-Øp∂hn[-ap≈

a\p-jy {]h¿Ø-\-ßƒ ImcWw Hmtkm¨ IpS-bn¬

Zzmc-ßƒ hoWn-́ p-≠v. \ΩpsS Bhmk hyh-ÿ(eco

system)sb \in-∏n-°p∂ Bfl-l-Xym-]-c-hpw ]cn-ÿn

Xn hn[zw-kIhpamb {]h¿Ø-\-ßƒ sh´n°pd®v

Hmtkm¨ IpS-bn¬ C\nbpw Zzmc-ßƒ hogmsX

kq£n-®mte ̀ qan-bn¬ Poh\v C\n \ne-\n-¬]p-≈p.

sshZypX shfn®w
_ƒ_nƒ \n∂m-Is´, Syq_v sse‰n¬ \n∂m-I

s´, F¬.-C.-Un-bn¬ \n∂m-Is´, sshZypX shfn-®-

sØbpw C∂mcpw ̀ b-s∏-Sp-∂n-√. F∂m¬ sshZypX

_ƒ_p-Iƒ Cd-ßn-b Im-eØv ‘This room is lighted

with electric lamp’ F∂ ap∂-dn-bn∏v t_m¿Uv Ata-cn-

°-bn¬ k¿Δ-km-[m-c-W-am-bn-cp-∂p. AØ-c--samcp

t_m¿Uv Ata-cn-°-bnse sFUslm(Idaho) k¿Δ-I-

em-im-e-bnse Hcp ¢m p-ap-dn-bn¬ C∂pw Ccn-∏p≠v!

samss_¬ Sh-dp-Isf sNm√n-bp≈ `b-∏mSpw CXp-

t]mse-bm-sWt∂ ]d-tb-≠-Xp-≈p.

Hcp 40 hm´v _ƒ_ns‚ Imcy-sa-Sp-°mw. 40 hm´v

sshZyp-Xn-bmWv AXv sse\n¬ \n∂pw FSp-°p-∂-

Xv. CXv apgp-h≥ NqSmbpw shfn-®-ambpw ]pd-tØbv°v

hcp-∂p-sh-∂pw- _ƒ_n-\v -Np‰pw Htc-t]mse tKmfm-

Ir-Xn-bn¬ {]k-cn-°p-∂p-sh∂pw Icp-XpI. _ƒ_n¬

\n∂pw r sk‚n ao‰¿ Zqc-Øn¬ hcp∂ {]k-cWw

NXp-c{i sk‚n- ao-‰-dn\v 40/4 Pr2 hm´vkv BWv. Cß

s\ IW-°m-°n-bm¬ Hcp ao‰¿ AIse Hcp NXp-

c{i sk‚n- ao-‰-dn¬ e`n-°p∂ {]k-cWw GI-tZiw

320 ssat{Im hm v́ BWv. Hcp hm v́ i‡n-bpsS 10 e

£-Øn-sem-∂mWv Hcp ssat{Im-hm´v(10-6 watt). CXp-

t]mse IW-°m-°p-tºmƒ 10 ao‰¿ AI-se-bp≈

Xo{hX 3.2 ssat{Im hm v́/NXp-c{i sk‚n- ao-‰¿ BWv.

Ata-cn-°-bnse s]mXp-ta-Jem hyh-km-bn-I-fpsS

Iq´mbva -American Conference of Governmental Industrial

Hygienists - \n¿t±-in-°p-∂Xv NXp-. sk‚n- ao-‰-dn\v Hcp

an√n- hm v́(hm-́ ns‚ Bbn-c-Øn-sem-∂v)˛\v apI-fn-ep≈

Aƒ{Sm hb-e‰v tdUn-tb-j-\p-Iƒ A]-I-S-Im-cn-I-fm-

hm-sa-∂m-Wv. AØ-c-Øn¬ t\m°p-tºmƒ 320

ssat{Im hm´pw 3.2 ssat{Im hm´pw Hs° \n m-c-

amb Af-hp-I-fm-Wv, A]-I-S-Im-cn-I-fp-a-√.

i–-i-eytam?
NqSpw shfn-®hpw hnIn-c-W-ß-fpw `b-∏m-tSmsS

ho£n-°p∂ \mw ]s£, i–iey-ßsf Xosc

Ku\n-°m-dn-√. D’-h-ß-fpw s]mXp-tbm-K-ß-fpw \S-

°p∂ thf-I-fn¬ Intem-ao-‰-dp-I-tfmfw Zqc-Øn¬ \nc-

\n-c-bmbn h® D®-̀ m-jn-Wn-I-fn¬ \n∂v Dss®-kvXcw

Db-cp∂ i–-ho-Nn-Isf \mw Ah-K-Wn-°p-∂p. C°m-

eØv ]e kwKoX _m≥Up-I-fp-sSbpw ]cn-]m-Sn-Iƒ

\S-°p-∂Xv 10000 hm´v apX¬ 50000 hm´v hsc tijn-

bp≈ i– kwhn-[m-\-ßƒ ÿm]n-®m-Wv. Hcp hm

´n¬ Xmsg i–-Øn-emWv \mw hoSp-I-fn¬ tdUn-

tbmbpw Snhn-bp-sams° {]h¿Øn-∏n-°p-∂-sX∂

hkvXpX t\m°p-tºmƒ CXns‚ ImTn\yw Duln-

°m-\m-hpw.

apI-fn¬ kqNn-∏n® IW-°pIƒ {]-Imcw Hcp ]Xn-

\m-bncw hm´v(10 Intem hm´v) i_vZkwhn-[m-\-Øn

s‚ Hcp ao‰¿ AI-e-Øn¬  i–-X-cw-K-ßƒ 80 an√n-

hm´v/NXp-.sk‚n ao‰¿ D≠m-hpw.  i–w F√m Zni-

bnepw Hcp-t]mse hym]n-°p-s∂¶nep≈ Af-hm-Wv

C-Xv. ]s£, an°-t∏mgpw Hcp Zni-bn-tebv°v tI{μo-

I-cn-°p∂(focussed) euUv kv]o°-dp-I-fmhpw h®n-

´p-≠m-hp-I. Aßs\sb-¶n¬ CXns‚ ]Xn-∑-Sßv

i‡n-bn-emhpw i–-X-cw-K-ßƒ a\p-jy-cn¬ Gev°p-

∂-Xv. CXv ico-c-Øn\v Xmßm-hp-∂-Xn-e-[n-I-am-Wv.

ico-csØ {]I-º\w sIm≈n-°m≥ Ign-hp≈ Cu

i–-X-cw-K-ßƒ \ΩpsS sNhn°pw Xe-t®m-dn\pw

A]-I-S-am-Wv. lrZvtcm-Kn-Iƒ°v CXv amc-I-hpam-hmw.

CXp-hsc ]d-™-Xns‚ cXv\-®p-cp°w CXm-Wv.

i‡n-Iq-Snb Xcw-K-ßƒ tI{μo-Ir-X-ambn tZlØv ]Xn-

®m¬ AXv B]-Øm-Wv. F∂m¬ F√m- Zn-i-I-fn-tebv

°pw hnIn-cWw \S-°p∂ i‡n- Ip-d™ Xcw-K-ßƒ

lm\n-I-c-am-hp-∂p-an-√.



51\hw_¿ 2017   imkv{X-KXn

Xnc-am-e-Ifpw aW¬X-cn-Ifpw
XcwKi‡n-sb-°p-dn-®mWv CXp-hsc ]d-™-Xv.

C\n, XcwK ssZ¿Ly-hp-am-bp≈ _‘w t\m°mw.

IS¬Xo-cØv kZm B™-Sn-°p∂ Xnc-am-e-Isf t\m

°q. Ahbv°v \√ i‡n-bp-≠v. XocØv ]md-s°-´p-

I-fp-s≠-¶n¬ Xnc-am-e-Iƒ AXn¬h∂v B™-Sn®v

s]m´n-®n-X-dpw. ]s£, XocsØ aW¬ Xcn-Iƒ°v

H∂pw kw`-hn-°p-∂n-√. ChnsS \mw a\- n-em-t°-

≠ Hcp s]mXp XXz-ap-≠v. k©-cn-°p∂ Xnc-am-e-I-

fpsS Xcw-K-ssZ¿Ly(wavelength)hpambn Xmc-X-ay-s∏-

Sp-Øm-hp-∂{X hen-∏-ap≈ hkvXp-°sf am{Xta

XcwKi‡n _m[n-°p-∂p-≈p. ]p¬Ø-In-Sn-bn-eqsS

\S-∂mepw ]p¬s®-Sn-Iƒ°v Imcy-am-sbm∂pw ]‰p-

∂n-√-t√m.

i‡n-Ip-d™ ssat{Im-thhpw

a\p-jy-i-co-chpw
apI-fn¬ hnh-cn® efn-X-amb DZm-l-cWw t]mse,

samss_¬ Sh-dp-I-fn¬ \n∂p≈ i‡n-Ip-d™

ssat{Im-thhv Xcw-K-ßfpw a\p-jy-i-co-c-Øn\v lm\n-

I-c-a√ F∂v \ap°v sXfn-bn-°mw.

Bbncw Zi-e£w Bh¿Øn(109 Hertz ˛CXns\

Hcp KnKm sl¿´vkv(GHz) F∂mWv ]d-bp-I) apX¬

Bbncw KnKm sl¿ v́kv(1012 Hertz) hsc-bp≈ sshZyp-

X-Im¥ Xcw-K-ßsf(electromagnetic waves) ssat{Im-

thhv F∂v ]d-bp-∂p. CXn-s‚ Xcw-K-ssZ¿Lyw  300

ssat{Im¨ AYhm ssat{Im ao‰¿(330 x 10-6 metre)

apX¬ 30 sk‚n- ao-‰¿ hsc-bm-Wv. CXnse Xmgv∂

{^oIz≥kn-I-fmb 0.9 GHz, 1.8 GHz F∂n-h-bmWv

samss_¬ IΩyq-Wn-t°-j-\v -th≠n D]-tbm-Kn-°p-
∂-Xv. AXns‚ XcwK ssZ¿Ly-sa-∂Xv GI-tZiw
34 sk‚n ao‰dpw 17 sk‚n ao‰-dp-am-Wv. a\pjy ico-
c-Ønse tImi-ß-fpsS hen-∏-am-Is´ 5 ssat{Im¨
apX¬ 100 ssat{Im¨ hscbpw. CXv ssat{Im thhv
XcwK ssZ¿Ly-tØ-°mƒ \t∂ Ipd-hm-b-Xn-\m¬

tImi-ßsf ssat{Im-thhv tZmj-I-c-ambn _m[n-
°n√.

C\n samss_¬ Xcw-K-ß-fpsS i‡n ]cn-tim-
[n-°mw. GXm\pw hm´v tijn am{X-am-Wv Ch-bv°p-

≈-Xv. 20 hm´vkv tijn-bn¬ ssat{Im-thhv ]pd-s∏-
Sp∂ Hcp Sh-dns‚ Imcy-sa-Sp-°p-I. km[m-c-W-bmbn
BSNL Sh-dp-I-fn¬ \n∂p-≈ Xcw-K-ß-fpsS i‡n C{X-

tØm-f-am-Wv.- dn-^vf-Œ-dp-I-fn-√msX F√m -Zn-i-bn-
tebv°pw Cu Xcw-K-ßƒ hym]n-°p-∂p-sh∂v Icp-
Xp-I. Sh-dn¬ \n∂pw Hcp ao‰¿ AI-se-bp≈ XcwK

Xo{hX  20/4π r2 {]Imcw 160 ssat{Im- hm´v/NXp.
sk‚n ao-‰-dm-Wv. ]Øv- ao-‰¿ AI-e-Øn¬ CXv 1.6
ssat{Im- hm´v am{X-am-Wv. AtX kabw samss_¬

D]-t`m-‡m-°ƒ Sh-dn¬ \n∂pw Npcp-ßn-bXv 100 ao‰-
sd-¶nepw AI-se-bm-bn-cn-°pw. Ahn-sS-bm-Is´ Cu
XcwK Xo{hX 16 \mt\m -hm´v(10-9 hm´v BWv Hcp

\mt\m hm-́ v) F∂ \n mc Af-hn-em-bn-cn-°pw. Ah-
bv°m-hs´ a\p-jy-i-co-c-Øn¬ Hcp-X-c-Øn-ep-ap≈
tZmj-ap-≠m-°m≥ Ign-bn-√.

apI-fn¬ ]d™ \ymbo-I-c-W-ßƒ h®v t\m°p-

tºmƒ GXm\pw sk‚n ao‰¿ apX¬ ao‰-dp-I-tfmfw

\of-ap-≠m-bncn-°m\n-S-bp≈ DNA sNbn-\p-Isf Cu
Xcw-K-ßƒ tZmj-I-c-ambn _m[n-°m-\n-S-bn-t√- F∂
kwibw hcmw. ]s£, samss_¬ Sh-dp-I-fn¬ \n
∂pw ]pd-s∏-Sp∂ Xcw-K-ß-fpsS i‡n \t∂ Ipd-
hm-b-Xn-\m¬ AØcw Bi-¶bv°v {]k-‡n-bn√.

i‡n-Ip-d-™, 0.7 ssat{Im¨ apX¬ 0.4 ssa
t{Im¨ hsc XcwK ssZ¿Ly-ap≈, \ap°v ImWm-
hp∂ shfn®w(kqcy{]Im-i-apƒ∏-sS) a\p-jy-i-co-c-
Øn\v tZmj-I-c-a-s√∂v Xs∂-b√ \ΩpsS Pohn-X-
Øn-\v B[m-c-hp-am-Wv. AtX kabw 0.03 ssat{Im
¨ apX¬ 0.01 ssat{Im¨ hsc XcwK ssZ¿Ly-ap
≈ Aƒ{Sm-h-b-e‰v civan-Iƒ \ap°v lm\n-I-c-am-Wv.
(kq-cy-{]-Im-i-Øn¬ CXp-s≠-¶nepw ̀ qan-°v -Np-‰p-ap≈
Hmtkm¨ IhNw \sΩ ImØp-c-£n-°p-∂p-sh-∂-
Imcyw ad-°-cp-Xv.) Ch-bpsS Xcw-K-ssZ¿Lyw a\p-
jy-tIm-i-ß-fp-tS-Xn-t\-°mƒ sNdp-Xm-sW∂ Imcy
hpw {i≤n-°p-I. a\p-jy¿°pw CXc P¥p-Pm-e-ßƒ
°pw lm\n-Icw Xs∂-bmWv UV civan-Iƒ. XcwK
ssZ¿Lyw CXnepw Ipd-bp-tºmƒ civan-Iƒ IqSp-
X¬ B]¬°-c-ambn amdp-∂p. FIvkv˛-td, Kmam td
XpS-ßn-b-h DZm-l-c-W-ß-fmWv.

Cßs\ t\m°p-tºmƒ Hcp Imcyw \ap°v Xo¿®-
s∏-Sp-Ømw. Aƒ{Sm hb-e‰pw AXn\v apI-fnepw {^o
Iz≥kn-bp≈ sshZyp-X-Im¥ Xcw-K-ß-sf am{Xta
hnIn-c-W-ßƒ(radiations) F∂v hnti-jn-∏n-t°-≠-
Imcyap-≈p. Fs¥-∂m¬, Bh¿Øn IqSp-t¥mdpw
XcwK ssZ¿Lyw Ipd™pIpd™phcn-Ibpw, Ah
bv°v XcwK kz`mhw hn v́, t\¿tc-J-tbm-S-SpØv k©-
cn-°p∂ civan-I-fpsS AY-hm IW-ß-fpsS(particles

kz`m-h-tØmSv kmay-ap-≠m-hp-Ibpw sNøp-∂p. AXm-
bXv kq£va-X-e-Øn¬ t\m°p-tºmƒ, EPp-hm-sW-
¶nepw A-h-bv°v Xcw-K-kz-̀ m-h-ap-≠v; F∂m¬ _rlZv
Xe-Øn¬(macro) t\¿tc-J-bn¬ k©-cn-°p-∂-Xns‚
{]`m-h-hpw.

Hcp Sh-dn¬ Xs∂ [mcmfw B‚n-\-Iƒ ]nSn-∏n-
®n-cn-°p-∂Xv ]e-bn-SØpw ImW-mw. CXp-sIm≠v {]
iv\-sam∂p-an-√. Hcp s] ń-°p-≈n¬ [mcmfw euUv kv]o-
°-dp-Iƒ ]nSn-∏n-°mdp-≠t√m? AXp-t]msetb D-≈p,
CXpw. F∂m¬ euUv kv]o°-dp-I-fpsS Imcy-Øn¬,
ap≥]v kqNn-∏n-®-t]mse, Dss®-kvX-cw Dbcp∂
i–tLmjsØ \mw `b-s∏-SpI-Xs∂ thWw. -

C-∏d-™Xn¬ \n∂v, samss_¬ Sh-dp-Iƒ \ap°v
lm\n-I-c-a-s√∂v \n w-ibw Dd-∏n-°mw. adn-®p≈
{]N-c-W-ßƒ°v imkv{Xo-b-amb ASn-Ø-d-bn-√. a‰v -
]e Xmev]-cy-ß-fp-amhmw Ah-bv°v -]n-∂n¬. imkv{Xo-
b-ambn Imcy-ßƒ a\- n-em-°m-sX, CØcw {]N-c-

W-ßƒ tI´v `b-s∏-Sp-∂-h¿°v am\-knI kΩ¿±w

aqew {]iv\-ap-≠m-hmsa∂v am{Xw.

Xcw-K-ßƒ

tZmj-I-c-amhp∂sXt∏mƒ?
ssat{Im-th-hv, shfn®w, i–m-Xo-X -X-cw-K-

ßƒ(ultrasonic waves) F∂nh a\p-jy-i-co-c-Øn\v

Ft∏m-sgms° tZmj-I-c-amhmw F∂v ]cn-tim-[n-

°mw.
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GXv Xcw Du¿Phpw tI{μo-Ir-X-ambn tZl-tØ-

‰m¬ ssPh tImi-ßƒ°v(biological cells) tISv -X-s∂-

bm-Wv. DZm-l-c-W-ambn tek¿ civan-Isf t^m°kv

sNbvXv tZlØv ]Xn-∏n-®m¬ Np´p-s]m-≈pw. F{X-

am{Xw Bg-Øn-ep≈ tImi-ßƒ \in-°p-sa-∂-Xv,

tI{μo-I-cn® tek¿ civan-I-fpsS i‡nsb B{i-

bn-®n-cn-°pw. AtX kabw  tek¿ tjm I≠p-sIm-

≠n-cn-°p∂-h¿°v bmsXm-cm-]-Øp-an-√- Xm-\pw. NnX-

dn-b, i‡n- Ip-d™ tek¿ civan-I-fm-Wv A-h.

kqcy-{]-Im-i-Øn¬ \mw Fs¥√mw ]Wn-sb-Sp-°p

∂p! hkvXp-°-fn¬ X´n {]Xn-̂ -en-°p∂ kqcycivan-

Iƒ -At∂cw \ΩpsS IÆn¬ ]Xn-°pw. Aßs\

\mw B hkvXp-°sf ImWpw. F∂m¬ Pzen®p\nev

°p∂ kqcys\ \·-t\{Xw sIm≠v Zo¿L-t\cw t\m

°n-bmtem? IÆn¬ hogp∂ kqcy{]Im-isØ sd‰n-\-

bpsS  sNdn-sbmcp `mK-tØbv°v IÆnse IrjvW-

aWn tI{μo-I-cn-∏n°pw. B {]ImiØn\v Xo{hX

IqSp-X-em-sW-¶n¬ B t\m´w sd‰n-\sb \in-∏n-°mw.

\ΩpsS tIƒhni‡n-°-∏pdw Db¿∂ Bh¿Øn-

bn-ep≈ i–- X-cw-K-ßƒ(ultrasonic sound waves)

lm\n-I-c-a-√- F-s∂mcp hnizmkw ]e¿°p-ap-≠v.

Aƒ{Sm-tkm-WnIv kvIm\nwKpw a‰pw C°m-eØv

k¿Δ-km-[m-c-W-am-b-Xp-sIm-≠mhmw CXv. ]s£,

CXv ]q¿Æ-am-bpw icn-b√.  Bbncw Intem tl¿ v́kv

AY-hm, Hcp saKm tl¿´vkv(1MHz) apX¬ 20 saKm

tl¿ v́kv hsc-bp≈ Aƒ{Sm i–-X-cw-K-ß-fmWv a\p-

jy-i-cocw kvIm≥ sNøm≥ D]-tbm-Kn-°p-∂-Xv. i–

-X-cw-K-ßƒ sk°‚n¬ 340 ao‰¿ k©-cn-°p-∂p-

F∂ IW-°-\p-k-cn®v Ch-bpsS Xcw-K- ssZ¿Lyw 340

ssat{Im¨ apX¬ 17 ssat{Im¨ hsc-bmWv. Cu

XcwK ssZ¿Lyw, ImWm-hp∂ shfn-®-Øns‚ Xcw-K-

ssZ¿LysØ(0.4 ssat{Im¨ apX¬ 0.7 ssat{Im¨

hsc) At]-£n®v  Gsd IqSp-X-emb-Xn-\m¬, s]mXp

sh A]-I-S-Im-cn-b-√. ]s£, Hcp \n_-‘-\-bp-≠v.

Cu Xcw-K-ß-fpsS i‡n(power) 720 an√n -hm´v/NXp.

sk‚n ao‰dnepw A[n-I-am-hm≥ ]mSn-√. Ata-cn-°≥

Food and Drug Adminstrations‚ 1993se sdKp-te-j≥

{]Im-c-am-Wv C-Xv. Xcw-K-i‡n CXn-te-sd-bm-bm¬

tZl-Øn\v lm\n-I-c-am-hmw.

Hcp KnKm sl¿´vkv(109 Hz)epw Db¿∂ i– Xcw-

K-ß-fm-bm¬ XcwK ssZ¿Lyw 0.34 ssat{Im-Wnepw

Xmsg-bm-Im\pw ̨ AXm-bXv Aƒ{Sm hb-e‰v civan-I-

fp-tS-Xn-t\-°mƒ Xmsg˛ ssPh tImi-ßƒ°v  A]m-

bI-cam-Im\pw CS-bp-≠v. AXn\m¬ C{Xbpapb¿∂

{^oIz≥kn-bn¬ kvIm\nwKv \SØp-I-bm-sW-¶n¬ A

Xns‚ i‡n  720 an√n -hm´v/NXp-.sk‚n ao‰¿ F∂-

Xn-t\-°mƒ \t∂ Xmgv∂n-cn-t°-≠-Xp-≠v. Npcp-°-

Øn¬, GXv {^oIz≥kn-bn-ep-ap≈ Aƒ{Sm ku≠v

Xcw-K-ßfpw tZmj-I-c-am-hmw, Ah-bpsS i‡n IqSp-

X-em-bncn°p-Ibpw Ahsb tI{μo-I-cn-∏n-°p-Ibpam-

sW-¶n¬.

tdUntbm tÃj≥ {]t£-]-Wn-Iƒ

A]-I-S-Im-cnItfm?
GXm\pw Intem-hm´v apX¬ \qdp-I-W-°n\v In

tem-hm´v h-sc- tijn-bp≈ tdUntbm {]t£-]-Wn-

Iƒ \ne-hn-ep-≠v. Bwπn-‰yqUv tamUp-te-j≥(AM),

{^oIz≥kn tamUn-te-j≥(FM) F∂n-ßs\ tdUn

tbm tÃj-\p-Iƒ c≠v X-c-amWv. BZy-Im-e-ß-fn¬

an°-hbpw  AM Bbn-cp-∂p. Ch Xs∂ aoUnbw thhv

(MW), tjm¿ v́ thhv(SW) F∂nß-s\bpw c≠v hn`m-K-

ap-≠v. 550 Intem tl¿ v́kv(khz) apX¬ 1600 khz hsc

aoUnbw thhv BWv.  aq∂v saKm tl¿´vkv(MHz) ap

X¬  30MHz hsc tjm¿´v thhpw. i–-hm-ln-I-fmb

(carrier) tdUntbm Xcw-K-ß-fpsS {^oIz≥kn-bm-Wv

C-Xv.

         F∂XmWv Hcp {Sm≥kvan-‰nwKv B‚n-

\-bn¬ \n∂p≈ Im¥nI {]`mhw kqNn-∏n-°p∂ ka-

hmIyw. CXn¬ Hφ F∂Xv Im¥nI {]`mh(magnetic

field)amWv. c≠v X-c-Øn-ep≈ Im¥nI {]`m-h-amWv ]pd-

s∏-Sp-I. r, B‚n-\-bn¬ \n∂p-ap≈ Zqc-am-Wv. A, B F

∂nh B‚n-\-bpsS cq]-I-ev]-\-b-\p-k-cn-®p≈ ÿncm-

¶-amWv(constant). tdUn-tb-j≥ ^o¬Upw(radiation

field) C≥U-£≥ ^o¬Upw(induction field) BWv. C

Xn¬ c≠m-a-tØ-XmWv i‡n-bp≈Xpw A]-I-S-Im-

cn-bpw.

tdUntbm {Sm≥kvan‰¿ {]h¿Øn-∏n-°p-tºmƒ B‚n-

\-bpsS Acn-In¬ t]mIm≥ Btcbpa\p-h-Zn-°m-dn-√.

At∂-c-ap-≠m-hp∂ i‡n-tb-dnb C≥U-Ivj≥ am·-

‰nIv ̂ o¬Uv, AXn-\-Sp-Øp-IqSnt∏mhp∂ hkvXp-°sf

A]m-c-amb i‡n-tbmsS B‚n-\-bn-tebv°v hen-®-

Sp-∏n-°pw F∂-XmWv Imc-Ww. Cu A]-I-S-I-c-amb

Zqc-]-cn-[n-bn¬ then- sI-́ n-bn-́ p-≠m-hpw. Cu Zqcw GI-

tZiw  λ/2 π BWv. λ F∂Xv XcwK ssZ¿Lyw. AXm-

bXv Dt±iw λ/6 BWv Zqcw. DZm-l-c-W-ambn 1200

ao‰¿ Xcw-K- ssZ¿Ly-Øn¬ {]t£-]Ww \S-°p-∂p-

Hφ = A + B

r r2
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sh-¶n¬, 200 ao‰¿ Zqc-Øn¬ hrØm-Ir-Xn-bn¬ then-

sI-´n-bn-cn-°pw. AtX ka-bw, 12 sk‚n ao‰¿ Xcw-

K ssZ¿Ly-ap≈ ssat{Im-thhv {Sm≥kvan-‰-dns\ kw_-

‘n-®n-S-tØmfw Cu A]-IS taJe \s∂ sNdp-Xm-

Wv. 12/6 = 2 cm. am{X-a-√, AXns‚ hnI-cnW i‡nbpw

Ipd-hm-Wv. GXm\pw hm´v am{Xw. AXn-\m¬ ASp-

Øpt]m-Im≥ H´pw t]Sn-t°≠ Imcy-an-√.

FM tdUntbm \ne-b-ßƒ
C∂v Gsd P\-{]o-Xn-bp-≈- FM tdUntbm \ne-b-

ßƒ tdUn-tbmsb \ΩpsS hoSp-I-fnepw hml-\-ß-

fnepw ho≠pw DW¿Øn-bn-´p-≠v. -88 saKm tl¿´vkv

(88 MHz) hsc- F∂v BtKm-f-ambn \nP-s∏-Sp-Øn-bXm

Wv  Ch-bpsS {]t£-]W {^oIz≥kn. AXm-bXv

Xcw-K- ssZ¿Lyw 3.4 ao‰¿ apX¬ 2.8 ao‰¿ hsc.

km[m-c-W-bmbn FM \ne-b-ß-fpsS ]c-am-h[n

tijn 10 Intem hm´v BWv. CXns‚ AXn kq£va-

am-b Hcp Af-hv -am-{Xta tdUn-tbm-bn¬ hs∂-Øp-∂p-

≈p. AXn-\m¬ Poh-Pm-e-ßƒ°v H´pw-Xs∂ tZmj-I-

c-a-√. ap≥ hnh-c-W-ß-fn¬\n-s∂ms° hy‡-amb Hcp

kwK-Xn-bp-≠t√m, Xcw-K-ssZ¿Lyw? C°m-cy-Øn¬

AXpw A]-I-S-Im-cn-b-√.

samss_¬ t^mWp-Itfm?
samss_¬ Sh-dp-I-fpsS Imcyw \mw hni-Z-ambn

]cn-tim-[n-®p. F∂m¬ Iøn-en-cn-°p∂ samss_¬

t^mWp-Itfm? Ah A]-I-S-Im-cn-I-fmtWm? "A√'

F∂v \n w-ibw ]d-bmw. Lithiom-ion  _m‰-dn-I-fmWv

samss_¬ t^mWp-I-fn-¬ km[m-cWbmbn D≈-Xv.

CXns‚ thmƒt´Pv 3.7 thmƒ´m-Wv. kw`-c-W-tijn

GI-tZiw 1000 apX¬ 4000 hsc an√n Bw]n-b¿

aWn-°q-dp-Ifpw-(mAh). CXv 3700 mAh BsW∂pw

_m‰dn Hcn-°¬ Nm¿Pv -sN-bvXm¬ GI-tZiw H∂c

Znh-k-tØbv°v aXn-bm-hp-sa-∂p-an-cn-°-s´. Aß-s\-

bm-bm¬ t^mWns‚ icm-icn D]-t`mKw ½ hm´n¬

Xmsg-bm-Wv. t^m¨ hnfn-°p-tºmƒ Cu D]-t`mKw

Hcp hm´n\v ASp-Øm-Wv. AXn¬ Iptd -̀ mKw AXns‚

kv{Io≥ {]Im-in-∏n-°m\pw D≈nse Ce-t{Œm-WnIv

k¿Iyq-́ p-Iƒ {]h¿Øn-∏n-°m\pw a‰p-am-Wv. {Sm≥kvan‰v

sNøp∂ tdUntbm Xcw-K-ß-fpsS i‡n Ac hm´n-

\-Sp-Øm-Wv. CXv \ΩpsS Xe-t®m-dn-s\-sbm∂pw bm

sXm-cp-X-c-Ønepw _m[n-°n-√.

F∂n-cp-∂mepw t^m¨ Xmsg- h-bv°msX Zo¿L-

t\cw kwkm-cn-®m¬ AXv NqSm-hm-dp-≠-t√m. CXv

{][m-\-ambpw, t^mWnse Ce-t{Œm-WnIv k¿Iyq-´p-

Iƒ {]h¿Øn-∏n-°m-≥ _m‰-dn-bn¬ \n∂pw Id‚ v Hgp-

Ip-tºmƒ _m‰dn NqSm-hp-∂-Xp-sIm-≠m-Wv. sNhn-

bn¬ ]nSn®v kwkm-cn-°p-tºmƒ Cu NqSv Xe-bnepw

A\p-`-h-s∏Sm-sa-∂Xv tIhew kzm`m-hnIw am{Xw.

A√m-sX, CXv ssat{Im-thhv tdUn-tbj≥ aqe-ap≈

NqS-√. slUvsk‰v AYhm Cb¿ t^mWp-Iƒ D]-

tbm-Kn®v kwkm-cn-°p-I- F-∂-Xm-Wv kwkmc {]nb¿

°v A`n-Imayw.

imkv{Xw apt∂m v́
sshZyp-Xnbpw hm¿Øm-hn-\n-a-bhpw Iºyq-́ -dp-I-fp-

an-√msX B[p-\nI P\-Po-hnXw km[y-a-√. Inwh-Z-¥n-

Iƒ tI´v kw`o-X-cmImsX imkv{Xo-b- hkvXp-X-Iƒ

a\- n-em°n apt∂m´pt]mtI-≠Xv imkv{X-km-t¶-

Xn-I-hn-Zy-Iƒ hmgp∂ Cu ImeØv AXym-h-iy-am-

Wv. -km-t¶-Xn-I-hn-Zy-Isf kzoI-cn-°p-Ibpw imkv{X

sØ \ncm-I-cn-°p-Ibpw sNøp-I F∂Xv icn-bmb

Imcya-s√-¶nepw C∂v hym]-I-am-Wv. a\p-jy-cmin ap

t∂-dp-I-X-s∂-bm-Wv. B apt∂-‰-Øn\v imkv{X-Øn

s‚ hf¿® IqSntb Ign-bq.

�

(Kh-s◊‚ v F©n-\n-b-dnwKv tImtfPv ap≥

{]n≥kn-∏¬amcmWv teJ-I¿)



54imkv{X-KXn  \hw_¿  2017

� Xpd-hqÀ BÀ tkXp-\mYv
sethunathr@gmail.com

"am Xr-`qan' Zn\-]-{X-Øn¬(BKÃv 14) {io.-cm-

P≥ sNdp-°mSv Fgp-Xnb "hnZym-̀ ymkw: amtd-

≠Xv D≈-S°w' F∂ teJ\w hmbn-®-t∏mƒ BZy

¥w a\- n¬ tXm∂n-b-Xv \ne-hm-c-Ø-I¿® tIc-f-

Ønse kvIqƒ hnZym-`ym-k-Ønt\m AtXm teJ-\-

Ønse hmZ-ßƒt°m F∂ kwi-b-am-Wv. tIc-f-Øn

se kvIqƒ hnZym-`ym-k-Øn\v ̨ {]tXy-In®pw s]mXp-

hn-Zym-̀ ym-k-Øn\v̨  \ne-hm-c-Ø-I¿®  kw -̀hn-s®∂pw

AXn\v ImcWw temI-_m¶v klm-b-tØm-sS, 1990

Ifn¬ \S-∏n-em-°nb ]cn-jv°m-c-ß-fm-sW-∂p-ap≈

At±-l-Øns‚ \ne-]mSv XnI®pw {]Xy-bim-kv{X-]-

c-amb H∂m-Wv. Hcp hy‡n F∂ \ne-bn¬ AØ-c-

samcp \ne-]mSv kzoI-cn-°p-∂-Xn\pw AXns\ km[q-

I-cn-°m≥ {ian-°p-∂-Xn\pw At±-l-Øn\v F√m-hn[

Ah-Im-i-ßfpw Ds≠-∂Xv Ahn-X-¿°n-X-at{X. F

∂m¬ Xs‚ \ne-]m-Sp-Isf km[q-I-cn-°p-∂-Xn-\m-bn,

hnhn[ ]T\dnt∏m¿´p-IfpsS ̀ mK--ßƒ bmsXmcp Hu

Nn-Xy-hp-an-√msX AS¿Øn-sbSpØv (Zpx¿)hymJym\w

sNbvXv -"BSns\ ]´nbm°p∂'  ssienbmWv At±

lw ]Xn-hmbn A\p-h¿Øn-®p-h-cp-∂-Xv. AØ-c-samcp

ssien At±-l-sØ-t∏m-semcp apXn¿∂ ]{X-{]-h¿

Ø-I\pw "amXr-`qan' Zn\-]-{X-Øn\pw H´pw `qj-W-

a√ F∂v XpS-°-Øn¬ Xs∂ kqNn-∏n-°-s´.

]g-b-Imew kph¿Æ-Imew
1997 apX¬ hnZym-̀ ymk taJ-e-bn¬ \S-∏n-em-°nb

]cn-jv°m-c-ß-fpsS ^e-ambn, tIc-f-Ønse kvIqƒ

hnZym-`ym-k-cw-KØv \ne-hm-c-Ø-I¿® D≠mbn F∂-

Xm-Wv teJ-\-Ønse {][m-\-hm-Zw. Cu hmZ-Øns‚

km[pX ]cn-tim-[n-°m\p≈ G‰hpw B[n-Im-cn-I-

amb am¿§w, 1997\v ap≥]pw ]n≥]pap≈ Ime-L-´-

Ønse hnZym-̀ ymk KpW-\n-e-hmc kqN-I-ßsf Xmc-

Xayw sNøpI F∂-Xm-Wv. Zu¿`m-Ky-h-im¬, 1997\v

ap≥]p≈ Ime-L-́ -sØ kw_-‘n-®n-S-tØm-fw, C∂

sØ coXn-bn¬ KpW-\n-ehm-c kqN-I-ßƒ ASn-ÿm-

\-am-°n-bp≈ B[n-Im-cnI ]T-\-ßsfm∂pw e`y-a√.

A-Xn-\m¬, amXr-̀ qan te-J-I≥ Dƒs∏sS ]ecpw apg-

°p-∂Xv "]g-b-Imew kph¿Æ-Imew' F∂ ap{Zm-hm-

Iy-am-Wv. Hcp sXfnhpw \nc-ØmsX, XnI®pw hy‡n-

\n-jvT-ambn Imcy-ßƒ Ah-X-cn-∏n®v Bfp-Isf

hnUvVn-I-fm-°p∂ Hcp Xcw "I¨sI v́' hnZy. \ΩpsS

]pcm-tW-Xn-lm-k-ßƒ imkv{X-˛-km-t¶-XnI hnZy-

bpsS Ie-h-d-bm-sW∂ {]Nm-c-W-ßƒ \SØn hnZym-

`ym-k-Øn-s‚bpw imkv{X-Øn-s‚bpw Imcy-Øn¬ C∂

sØ tI{μ k¿°m¿  ]b-‰p-∂Xpw CtX "AS-hp-\

bw' Xs∂. F´v h-b v ]q¿Øn-bmb Hcmfpw Fgp

Øpw hmb-\bpw Adn-bm-Ø-Xmbn Xncp-hn-Xmw-Iq-dnep

≠m-I-cp-sX∂ 1830 Ifnse kzmXn-Xn-cp-\m-fns‚ {]Jym-

tIc-f-Ønse s]mXp-hn-Zym-̀ ym-ksØ XmgvØn-s°-́ n-s°m≠v
BKÃv 14se amXr-̀ qan Zn\-]-{X-Øn¬ {io. cmP≥ sNdp-°mSv

Fgp-Xnb "hnZym-`ymkw: amtd-≠Xv D≈-S°w'
F∂ teJ\Øn\v Hcp {]Xn-I-cWw
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]\w Db¿Øn-°m-Wn-°p∂p≠v. F∂m¬  AtX Xncp-

hn-Xmw-Iq-dn-emWv 1907¬ "]©an' F∂ ZfnXv s]¨

Ip-´n°v Aø-¶m-fn-bpsS t\Xr-Xz-Øn¬  Ducq-´-ºew

kvIqfn¬ {]th-i\w \¬In-b-Xns‚ t]cn¬  Db¿∂

PmXn°m¿ kvIqƒ Xs∂ IØn-®Xv F∂ Imcyw

teJ-I≥ hnkva-cn-°p-∂p. {]Jym-]-\-Øn\v 75 h¿j-

ßƒ°v tij hpw kaq-l-Ønse ]m¿iz-XvIrX hn`m-

K-ßƒ°v hnZym-̀ ymkw A{]m-]y-am-bn-cp-s∂∂pw ]g-

b-Imew A{X kph¿Æ-Imew- Bbn-cp-∂n-s√∂pw

A¿∞w.

KpW-\n-e-hm-c-ap≈ hnZym-̀ ym-k-Øns‚ tI{μ-am-bn-

cpt∂m hmkvX-h-Øn¬ tIcfw? BsW-¶n¬ F¥m-

bn-cp∂p KpW-\n-e-hm-c- kqN-I-ßƒ? Bsc-√m-am-bn-

cp∂p AXns‚ KpW-t`m-‡m-°ƒ? Hcp kwi-b-hp-an-

√msX ]d-bmw, BZy-Im-e-ß-fn¬ kmaq-lyhpw kmº-

Øn-Ihpw kmwkvIm-cn-I-hp-ambn ap∂m°w \n∂ htc

Wy h¿§-ßfpw kap-Zm-b-ßfpw ]n∂oSv Ah-cpsS

]n≥]-‰n, a[yh¿§-hpw. \Ωp-sS-sbms° kvIqƒ Pohn-

X-Im-e-Øv, F{X kl-]m-Tn-Iƒ ]T\w ]q¿Øn-bm-

°m-dp-≠m-bn-cp∂p? ]q¿Øn-bm-°n-b-h-cn¬ F{X- t]¿

°v teJ-\-Øn¬ ]d-bp-∂-Xp-t]m-se, ]mT-`m-K-ßƒ

IrXy-ambn hmbn-°m\pw lc-W-{In-b-Iƒ sNøm\pw

km[n-®n-cp∂p? C∂-tØ-°mƒ sa®-am-bn-cp∂p ÿnXn

F∂v ]d-bm\mhptam? C∂-sØ-t∏m-se, hmbn-°m\pw

IW-°p-Iq-́ m\pad-n-bmØ \nc-h-[n-t∏¿ A∂pw D≠m-

bn-cp∂p; IqSp-X-em-sW-¶n-te-bp-≈q. Iptd-t∏¿ CSbv

°v h®v ]-T\w \n¿Øn-bn-cp∂p, As√-¶n¬ "tamU-

td-j≥' t]mep≈ Zbm-hm-bv]pIfn¬ ]Ømw ¢mkv

IS-∂p-Iq-Sn-bn-cp∂p F∂-Xt√ bmYm¿∞yw? 1990˛¬

tIc-f-Ønse Fkv.-F-kv.-F¬.kn hnP-b-i-X-am\w

53.85 Bbn-cp-∂p. AXp-am-bn, Ct∏m-gsØ hnP-b-i-

X-am-\sØ Xmc-Xayw sNøm-s\m∂pw apXn-cp-∂n-√.

C∂-tØ-°mƒ KpW-\n-e-hmcw A∂p-≠m-bn-cp-s∂-

¶n¬ GXm≠v ]Ip-Xn-tbmfw Ip´n-Iƒ F¥p-sIm≠v

tXm‰p-t]mbn F∂ tNmZyw am{Xw Db¿Øp-∂p. hnZym-

`ymkw F∂ {]{In-bsb tIhew kvIqƒ F∂ "Tm-

h´'Øn¬ am{Xw HXp-°n-°m-Wp-∂-h¿ AXn-\p≈ DØ-

cw Adn-bn-s√∂v \Sn-°p-I-bm-Wv.

hnZym-̀ ym-khpw _mly-L-S-I-ßfpw
hnZym-`ym-k-cw-KØv Hmtcm hy‡n-bpw ssIh-cn-

°p∂ t\´w, kmaq-lyhpw kmwkvIm-cn-Ihpw kmº-

Øn-I-hp-amb Ht´sd LS-I-ß-fpsS BsI-Øp-I-bm

Wv. Ah-cpsS kaq-lw, IpSpw-_w, c£n-Xm-°-fpsS

hnZym-`ymk \ne-hm-cw, ho´nse A¥-co£w, {]mY-

anI kuI-cy-ßƒ,  Iq´p-Im¿ Cßs\ AXns\ kzm

[o-\n-°p∂ FÆn-bm-sem-Sp-ßmØ LS-I-ßƒ Ds≠-

∂n-cn-s°, AXn-s\-sb√mw Xa-kv°-cn®v, tIhew kv

Iqƒ F∂ LS-I-sØ -am{Xw ]¿Δ-Xo-I-cn®v KpW-\n-

e-hmcw XI¿∂p F∂v Btcm-]n-°p-∂Xv kmam-\y-

_p-≤n°v \nc-°p-∂-X-√. hnZym-e-b-_m-ly-amb LS-

I-ßƒ Xpey-am-bm-¬ k¿°m¿-˛-kz-Imcy hnZym-e-b-

ß-fnse hnZym¿∞n-I-fpsS KpW-\n-e-hmcw XΩn-ep≈

A¥cw KWy-ambn Ipd-bp-sa-∂mWv "Ak¿'(B\z¬

Ãm‰kv Hm^v FUyq-t°-j≥ dnt∏m¿´v) Xs∂ ]d-

bp-∂-Xvv(t]Pv 18). k¿°m¿-˛kz-Imcy hnZym-e-b-ß-fn

se Ip´n-I-fpsS \ne-hm-c- hyXym-k-Øn\v GXm≠v

75% hsc ImcWw hnZym-e-b-_mly LS-I-ß-fm-sW

∂pw CXv h¿jw tXmdpw h¿≤n®v hcnI-bm-sW∂pw

teJn-I-bmb hn¬a hm[z ]d-bp∂-p-. Hcp hnZym-ebØn

se Ip´n-I-fpsS ]T-\- \n-e-hmcw tamiw As√-¶n¬

\√-Xv BIp-∂Xv AXv k¿°m¿ kvIqtfm kzImcy

kvIqtfm F∂-Xns\ B{i-bn®√, adn-®v˛hen-sbm-c-

fthmfw˛ AhnsS ]Tn-°p∂ Ip´n-I-fpsS kmaq-ly-˛-

km-º-Øn-I-˛-kmw-kv°m-cnImh-ÿIsf B{i-bn-®m-

Wv. Htc kmaq-ly-̨ -km-º-Øn-I -̨ -kmw-kvIm-cnI kml-

N-cy-Øn-ep≈ c≠v Ip´n-I-fn¬ Hcmƒ ]Tn-°p∂Xv k¿

°m¿ hnZym-e-b-Ønepw as‰bmƒ ]Tn-°p∂Xv kzImcy

hnZym-e-b-Ønepam-sW-¶nepw, Ah-cpsS ]T\ \ne-hm-

c-Øn¬ Imcy-amb A¥cw D≠m-In√ F∂v Npcp-°w.

CsX√mw hy‡-ambn hnh-cn-°p∂ {]kvXpX dnt∏m¿ v́

H∂v a\- n-cpØn hmbn-°m≥ amXr-`qan te-J-I≥ X

øm-dm-bn-cp-s∂-¶n¬ F∂v Bin-®p-t]m-Ip-I-bm-Wv.

"Akdpw' hkvXp-X-Ifpw
tZio-b-X-e-Øn¬ 2006 apX¬ F√m- h¿jhpw

(2015¬ Hgn-sI) \S-Øn-h-cp∂ kmam\yw _rl-Ømb

Hcp ]-T\w F∂ -\n-e-bn¬ Ak-dnse Is≠-Ø-ep-

Iƒ XnI®pw {]k-‡-am-Wv. F∂m¬ AXns‚ ]cn-

an-Xn-Ifpw ImWmsX t]mI-cp-Xv. H∂m-a-Xm-bn, tIh
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Adn-bm-hp-∂ 5˛mw ¢m pIm-cpsS 2010tebpw(77.7%)

2016tebpw(49.1%) Xmc-Xayambn teJ-I≥ ImWn-®n-

cn-°p-∂Xv hmkvX-h-Øn¬ 8˛mw ¢m nse Ip´n-I-fp-

tS-Xm-Wv.("A-k¿' t]Pv 133). c≠mw -¢m- nse ]mTw

hmbn-°m≥ Adn-bmØ k¿°m¿ kvIqfnse 8˛mw

¢mknse Ip´n-I-fpsS iX-am\ambn \¬In-bn-cn-°p-

∂-tXm, kzImcy kvIqfp-I-fnse IW-°pw. k¿°m¿

kvIqfns\ kw_-‘n®v Cu iX-am\w 2010¬ 11.6

%˛Dw 2016¬ 17 %˛Dw BWv(t]Pv 133). F{X- A{i-

≤-tbm-sS-bmWv te-J-I≥ Cu IW-°p-Iƒ ssIIm

cyw sNbvX-sX-∂-Xn\v CXn¬°q-Sp-X¬ sXfnhv thW-

sa∂v tXm∂p-∂n-√.

C\n hymJym-\-ß-fn-te-bv°v -h-cmw. Hcp XpS¿]-T-

\-Øns‚ Nne h¿j-ß-fnse Nne kqNn-I-ßƒ am

{Xw XmcXayw sNøp-∂-Xnse A\u-NnXyw CXn-\v -

ap≥]pw Cu teJI≥ Nq≠n-°m-Wn-®n-´p-≈-Xm-Wv.

Hcp DZm-l-c-W-Øn-\v, ]´nI 2 t\m°p-I.

amXr-`qan teJ-I≥, F´mw ¢mkn¬ ]Tn-°p∂h

cpw c≠mw ¢mkv ]mT-]p-kvXIw hmbn-°m\dn-bp∂h

cpamb k¿°m¿ kvIqƒ Ip´n-IfpsS 2014se iX-am

\w(89.2) IqSn Xmc-XayØns\-SpØncps∂-¶n¬ AXv

2010se iX-am-\tØ°mƒ(88.4) tate BsW∂v sX

fnbpam-bn-cp-∂p. 2006 apX¬ \S-°p∂ hm¿jnI hnZym

`ymk \ne-hmc ]T-\- dnt∏m¿´p-I-fn¬(A-k¿) \n∂v

hy‡-am-Ip-∂-Xv, \ne-hm-c- kqN-I-ß-fpsS Imcy-Øn¬

Db¿®-˛-Xm-gvN-Iƒ kw`-hn-°p-∂p-s≠-∂-m-Wv. Nne-

h¿jß-fn¬ IpØs\bp≈ CSn-hv ImWn°p∂

kqN-I-ßfn¬ sXm -́SpØ h¿jw IpØs\bp≈ h¿

[-\hv ImWmw. CØ-c-samcp kml-N-cy-Øn¬, Nne

h¿j-ß-fnse IW-°p-Iƒ am{Xw AS¿Øn-sb-SpØv

XmcXayw sNøp-∂Xv XnI®pw \nc¿∞-I-am-Wv. C\n

kvIqƒ hnZym-`ym-k-Øn\v \ne-hm-c-Ø-I¿® kw`-hn

s®∂ {]kvXmh\ hmZ-Øn-\v th≠n AwKo-I-cn-®m¬

t]mepw teJ-\-Ønse s]m≈-Ø-c-ßƒ Xpd-∂v -Im-

´-s∏-Spw. s]mXp-hn-Zym-`ymk taJ-e-bn¬ 1997 apX¬

\S-∏n-em-°n-h-cp∂ "Aim-kv{Xob' ]cn-jv°m-c-ß-fmWv

\ne-hm-c-Ø-I¿®bv°v Imc-W-sa∂mWv teJ-I≥ Nq

≠n-°m-´p-∂-Xv. Aß-s\-sb¶n¬ CØcw ]cn-jv°m-

c-ßƒ sXm´p-Xo-≠n-bn-´n-√m-Ø, ]pkvX-I-Ønse

Imcy-ßƒ "ImWm-∏mTw' ]Tn-®v, At±lw hmZn-°p-

∂-Xp-t]m-se, Hm¿a-i‡nsb ASn-ÿm-\-am-°n- \S-

Øp∂ ]co£sbgpXn Pbn-°p∂ k{º-Zmbw Gsd-

°psd am‰-an-√msX C∂pw ]n¥p-S-cp∂ tIc-f-Ønse

_lp-`q-cn-`mKw kzImcy A¨-F-bn-UUv kvIqfp-I-

fnse Ip´n-I-fpsS \ne-hmcw Db¿∂p-\n¬t°-≠-

Xt√? "Ak¿' ]n¥p-S-cp∂ coXn-im-kv{X-Øns‚ ]cn-

ew {Kma-ß-fn¬(sk≥kkv \n¿Δ-N-\-Øns‚ ASn-

ÿm-\-Øn¬) \n∂v -am-{X-amWv hnh-c-ti-Jcw \S-Øp-

∂Xv F∂-Xn-\m¬, AsXmcp {KmaXe hnZym-`ymk

\ne-hmc ]T-\-am-Wv. AXp-sIm-≠p-Xs∂, hnZym-`ym-

k-Øn¬ F∂pw ap≥]-¥n-bn¬ \n¬°p∂ \K-c- ta-

J-e-I-fnse KpW-\n-e-hm-c-sØ-∏‰n "Ak¿' au\w

]men-°p-∂p. c≠m-a-Xm-bn, hnZym-e-b-ßsf H∂p-In¬

k¿°m¿ hI, As√-¶n¬ kzImcyw Ft∂ AXv I

W-°m-°p-∂p-≈p. kzIm-cy-ta-J-e-bn¬Øs∂ Fbn-

U-Uv, A¨ Fbn-UUv hnZym-e-b-ßƒ Xpey {]m[m-

\y-tØmsS {]h¿Øn°p∂ tIcfw t]mep≈ kw

ÿm-\-ß-fn¬ CØ-c-samcp \n¿Δ-N\w Imcy-ßƒ

IrXy-ambn hni-Zo-I-cn-°p-∂-Xn\v XS- -am-Ip∂p F∂v

{]tXyIw ]d-tb-≠-Xn-√-t√m. F√m Pn√-I-sfbpw ]T-

\-Øn¬ Dƒs∏-Sp-Øm-dn√ F∂XmWv as‰mcp t]mcm-

bva-.

IW-°p-I-fpsS A´n-adn
tIc-f-Øns‚ Imcy-sa-Sp-Øm¬, Ign™ Iptd

h¿j-ß-fm-bn 12 Pn√-Isf am{X-amWv Dƒs∏-Sp-Øp∂-

Xv. "Ak¿' apt∂m-´p-h-bv°p∂ IW-°p-Iƒ a\- n-

em-°m\pw hymJym-\n-°m\pw {ian-t°-≠-Xv Cu ]

›m-Ø-e-Ønembn-cn°Ww. Zu¿`m-Ky-h-im¬, "Ak

dn'se IW-°p-Iƒ IrXy-ambn Ah-X-cn-∏n-°p-∂-Xn¬

t]mepw Ah-[m-\-]q¿Æ-amb kao-]\w {io.-sN-dp-°m-

Sns‚ `mK-Øv -\n∂pw D≠m-bn-´n-√. aq∂v IW-°p-I-

fmWv At±lw te-J-\-Øn¬ Nn{X-cq-]-Øn¬ Dƒs∏-

Sp-Øn-b-Xv. Ahsb ]´n-I-bm-°n-bm¬ C{]-Im-c-am-bn-

cn-°pw.

]´nI 1

¢m v V ¢m v VIII

dnt∏m¿ v́ h¿jw: 2010 2016 2010 2016

c≠mw ¢m nse ]mTw  hmbn-°m≥ Adn-bm-Ø-h¿:

kzImcy kvIqƒ: 22.1 % 25.5 %  ˛   ˛

k¿°m¿ kvIqƒ: 26 % 36.7 % 9.2 % 12.3%

lcWw Adn-bp-∂-h¿:

77.7 % 49.1 %

Ch c≠pw hkvXp-Xm-]-c-ambn sX‰m-sW∂v dn

t∏m¿ v́ hmbn® GsXm-cmƒ°pw hy‡-amIpw. lcWw

]´nI 2  : c≠mw ¢mkv ]mT-]p-kvXIw hmbn-°m≥

Ign-bp∂ F´mw ¢mkv hnZym¿∞n-Iƒ

h¿jw k¿°m¿  (%) kzImcyw  (%)

2010 88.4 89.6

2012 83.9 84.3

2014 89.2 88.5

2016 83.0 85.3

]´nI 3

lc-W-{Inb Adn-bm-hp∂ hyh-I-e\w Adn-bm-hp∂

8˛mw ¢m v Ip´n-Iƒ 3˛mw ¢m v Ip´n-Iƒ

h¿jw k¿°m¿ kzImcyw k¿°m¿ kzImcyw

2010 77.7 82.6 57.5 72.8

2016 49.1 57.8 35.9 53.2



57\hw_¿ 2017   imkv{X-KXn

I-S\sØ∏‰n Akdn-ep≈ IW-°p-Iƒ At±-lw

ChnsS kuI-cy-]q¿Δw Hgn-hm-°pIbmWv. -tIc-fsØ

"Ak¿' F∂ Af-hp-tIm¬ sIm≠pw a‰v kwÿm-\-

ßsf "\mj-W¬ A®o-hvsa‚ v k¿sh' F∂ Afhp-

tIm¬ sIm≠pw Af-°p-∂-Xn¬ F¥v bp‡nbmWp-

≈-Xv? tIc-f-Ønse k¿°m¿ kvIqfp-I-fnse 8˛mw

¢m n¬ 2016¬ D≈ Ip´n-Ifn¬ 49.1 iX-am-\-Øn\v

lc-W-{Inb Adn-bm-sa-¶n¬, Xan-gv\m-́ n¬ AXv tIh

ew 42.6, I¿Æm-S-I-Øn¬ 39.9, B{‘-bn¬ 41.2 iX-

am\w hoXam-Wv. C\n, \mj-W¬ A®o-hvsa‚ v k¿th

^e-ßƒ FSp-Øm¬X-s∂, A©mw ¢m n-sebpw

]Ømw ¢m n-sebpw Ip´n-I-fpsS \ne-hm-c-Øns‚

Imcy-Øn¬ tIcfw a‰v Z£n-tW-¥y≥ kwÿm-\-ß-

tf-°mƒ _lp-Zqcw ap∂n-em-sW∂v ImWmw.

\ne-hm-c-Ø-I¿®bpw

t_m[\ am[y-ahpw

CXn¬ \ns∂√mw hy‡-am-Ip-∂-Xv, hnZym-`ymk

taJ-e-bn¬ KpW-\n-e-hm-c-Ø-I¿® kw`-hn-®n-´p-s≠-

¶n¬ AXv s]mXp-hn-Zym-e-b-ß-fnepw kzIm-cy-hn-Zym-

e-b-ß-f-nepw Gsd-°psd Hcp-t]mse {]Xn-^-en-°p-

∂p≠v F∂m-Wv. Aß-s\-sb-¶n¬ AXn\v {][m\

ImcWw, hnZym¿∞n-I-fn¬ icn-bmb coXn-bn¬ Bi

b{K-lWw \S-°m-ØXmbn-°qtS? AØ-c-samcp tNm

Zy-Øn\v ka-Im-enI tIcf kaq-l-Øn¬ hfscb[n

Iw {]k‡nbp≠v. C∂v, s]mXp-̨ -kz-Imcy hnZym-eb

t`Z-an-√m-sX, hfsc hen-sbmcp iX-am\w Ip´n-I-

fpsSbpw t_m[\/]T\ am[yaw amXr-̀ m-j-b-√, adn®v

Cw•o-jm-Wv. Bib{K-lWw G‰hpw Ffp-∏hpw ̂ e-

{]-Z-hpamIp-∂-Xv, t_m[\w amXr-`m-j-bn¬ \S-°p-

tºm-gmWv F∂Xv temI-sa-ºmSpw AwKo-I-cn-°-s∏´

hkvXp-X-bm-Wv. ho´nse kwkm-c-`mj Cw•o-j-√m-

Ø, Cw•ojv {]mhoWyw A{X-b-[n-I-sam-∂pw C-√mØ

Hcp icm-icn {KmaoW ae-bm-fn-bpsS a°ƒ°v F{X

^e-{]-Z-ambn Cw•o-jn¬ Bibw {Kln-°m≥ km[n

°pw? hnZym-`ym-k-Øns‚ KpW-\n-e-hm-c-sØ kzm[o-

\n-°p∂ sNdp-X-√mØ Hcp LS-I-amWv CXv. Cw•o-

jn\v ]Icw ae-bm-f-amWv tIc-f-Ønse apgp-h≥ Ip´n-

I-fp-sSbpw t_m[-\-am-[y-a-sa-¶n¬ IY as‰m-∂m-bn-

°q-Sm-bvI-bn-√. CtX kqN-\-bm-Wv, te-J-I≥ D≤-cn-

®n-´p≈ "]nk' F∂ ]co-£bpw \¬Ip-∂-Xv. Gjy-

bnse ap≥ \nc cmPy-ß-fmb ssN\-bnepw Xmbvhm-

\nepw P∏m-\nepw Z£n-W-sIm-dn-b-bnepsa√mw ASn-

ÿm\ hnZym-`ymkw amXr-`m-j-bn-em-sW-∂Xv ASn-

h-c-bn´v {]kvXm-hn-t°-≠n-bn-cn-°p-∂p. kn¶-∏q¿

am{Xta CXn-s\mcp A]-hm-Z-am-bp-≈q.

s]mXp-hn-Zym-̀ ymk kwc-£-W-Øn-\mbn k¿°m¿

kzoI-cn-°p∂ \S-]-Sn-I-tfmSv {]Xy-im-kv{X-]-c-amb hn

tbm-Pn-∏p-Iƒ {]I-Sn-∏n-t°-≠n-h-cpI kzm`m-hn-I-am-Wv.

AXn-\p≈ am¿§w ]s£ Ak-Xy-{]-kvXm-h\Ifpw

Zp¿xhymJym-\-ßfpa√, hna¿i\m-fl-I-amb Dƒt®-c-

em-Wv.

�

an-Xn-aq-ew, CXn-\p≈ hy‡-amb DØcw e`n-°n-s√-

¶n-epw, kqN-\-Iƒ hy‡-am-Wv. "Ak¿' ]d-bp∂ kz

Im-cy-ta-JebpsS IW-°n¬ A¨ Fbn-UUv taJ-

ebpw s]Spw F∂-Xn-\m¬, Ahn-sSbpw \ne-hm-c-Ø-

I¿®bv°v Ipd-hn-√˛]´nI 3 CXv hy‡-am-°p-∂p.

2010¬ kzIm-cy -ta-J-e-bnse 8˛mw ¢m v Ip´n-Ifn¬

82.6 % t]¿ lc-W-{Inb Adn-bmhp∂hcm-bn-cp-s∂-

¶n¬, 2016¬ AXv tIhew 57.8 % Bb-Xm-bpw, 2010¬

3˛mw ¢m nse 72.8 % Ip´n-Iƒ°v hyh-I-e-\-{Inb

Adn-bm-am-bn-cp-s∂-¶n¬ 2016¬ AXv 53.2 % Bb-

Xmbpw ImWmw. CsXm-s°-bmWv bmYm¿Yy-sa-∂n-

cn-s°, Ip‰w s]mXp-hn-Zym-`ymk taJ-e-bnse ]cn-

jv°m-c-ß-fn¬ Nm¿Øp-∂Xv kam\y _p≤n°v \nc-

°m-Ø-XmWv F∂v am{Xta ]d-tb-≠-Xp-≈q.

"Ak¿' IW-°p-Iƒ {]Im-cw k¿°m¿ hnZym-e-

b-ß-fnse KpW-\n-e-hmcw Ipd-hm-sW∂v tXm∂m≥

c≠v Imc-W-ßfp≠v. XpS-°-Øn¬ kqNn-∏n-®--t]mse

hnZym-`ymkw H´-\-h[n LS-I-ß-ƒ kzm[o\w sNep-

Ø-p∂ Hcp {]{In-b-bmWv. C∂v tIc-f-Ønse s]mXp

hnZym-e-b-ß-sf, {]tXy-In®pw k¿°m¿ hnZym-e-b-ß

sf, B{i-bn-°p-∂-Xv kmaq-lnIhpw kmº-Øn-I-hp-

ambn G‰hpw Xmtg-°n-S-bn-ep≈ hn`m-K-ß-fn¬s]´

Ip´n-I-fm-Wv. CXn\v Aev]-sa-¶nepw A]-hm-Z-ap-≈Xv

hS-°≥ tIc-f-Øn¬ am{X-am-Wv. kmaqlnIhpw km

º-Øn-I-hp-ambn ap∂m°w \n¬°p∂ hn`m-K-ß-fnse

Ip´n-I-fp-tS-Xp-ambn Xmc-Xayw sNøp-tºmƒ Ah-cpsS

]T-\-\n-e-hmcw kzm`m-hn-I-ambpw Ipd-™n-cn-°p-sa∂v

Dd-∏v. Akdn¬ ]d-bp∂ k¿°m¿ kvIqƒ hnZym¿∞n-

I-fn¬ \s√mcp iX-am\w C°q-´-Øn¬ s]Sp-∂-h-cm-

bn-cn°pw; k¿°m¿ hnZym-e-b-ß-fnse KpW-\n-e-hmc

kqN-I-ßsf AXv kmc-ambn _m[n-°pIbpw sN

ømw. c≠m-a-tØXv, k¿°m¿ kvIqfpIfnse KpW-

\n-e-hmcw Ipd-bp-∂-Xn¬ kzImcy taJ-e-bv°p≈ ]

¶mWv. Ip´n k¿°m¿ hnZym-e-b-Øn-emtWm Ct∏mƒ

]Tn-°p-∂Xv F∂-Xm-Wv "Ak¿' IW-°n-se-Sp-°p-∂-

Xv. tIc-f-Øn¬ \s√mcp iX-am\w Ip´n-Iƒ BZy

sØ Iptd- h¿jw kzImcy A¨-˛-F-bvUUv hnZym-

e-b-ß-fn¬ sNe-hn-´v, ]e-hn[ Imc-W-ß-fm¬ k¿

°m¿ hnZym-e-b-ß-fn-te°v hcp-∂Xv ]Xn-hm-Wv. ]T-

\Øn¬ ]n∂m°w \n¬°p∂p F∂ t]cn¬ kzImcy

hnZym-e-b-ß-fn¬ \n∂pw \n¿_-‘-]q¿Δw ]pd-¥-≈-

s∏-Sp-∂-hcpw C°q-́ -Øn¬ H´pw Ipd-h-√. Akdns‚

"kmºnfn'¬ AØcw Ip´n-Ifpw s]´p-Iq-Sm-bvI-bn-√.

k¿°m¿ taJ-e-bn¬ KpW-\n-e-hm-cØI¿® kw`-

hn-®n-´p-s≠-¶n¬ AXn\v Aßs\ kzIm-cy-ta-

Jebv°pw ]tcm-£-am-b ]¶p-≠v.

tIc-fhpw a‰v kwÿm-\-ßfpw
tIc-f-Ønse hnZym-`ymk KpW-\n-e-hmcw XI¿

s∂∂v ka¿∞n-°m-≥ Xan-gv\m-Sv̨ ]pXp-t®-cn- kwÿm-

\-ß-fpsS Imcyw teJ-\-Øn¬ Nq≠n-°m-´p-∂p≠v.

F∂m¬ Akdn\v ]I-cw F≥.-kn.-C.-B¿.SnbpsS t\

Xr-Xz-Øn¬ \S-Øp∂ \mj-W¬ A®o-hvsa‚ v k¿

sh-bpsS ^e-ß-sf-bmWv Cu Xmc-X-ay-Øn-\m-bn

teJ-I≥ B{i-bn-°p-∂Xv. a‰v kwÿm-\-ß-fpsS {]
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am Uw IyqdnbpsS \q‰ºXmw P∑h¿jamb 2017

C¥ybnse BZyIme h\nXm imkv{X⁄

cn¬ {]apJbmb Aknam Nm‰¿PnbpsS P∑iXh¿

jhpambncp∂p. sk]vXw_¿ 23 Bbn-cp∂p P∑-

Zn\w. Cu \hw_¿ 22 Ah-cpsS ]Xn-s\m∂mw Nca

hm¿jnIZn\hpw.

1917 sk]v‰w-_¿ 23\v sIm¬s°m-Ø-bn-emWv A

kna Nm‰¿Pn-bpsS P\-\w. tUm.-C-{μ-\m-cm-b-W≥

apJ¿Pn˛I-a-em-tZhn Zº-Xn-I-fpsS c≠v a-°fn¬ aqØ-

bm-fmWv Akn-a. A\p-P≥, {]K-¤\mb tUmŒ¿

F∂ \ne-bn¬ ]n¬°m-eØv {]kn-≤-\mb kc-kn- c-

RvP≥ apJ¿Pn. sIm¬s°m-Ø k¿h-I-em-ime-bn-se

kvtIm´njv N¿®v tImtf-Pn¬ \n∂v 1936¬ ck-X-{¥-

Øn¬ _ncpZhpw sIm¬s°m-Ø k¿h-I-em-ime-bn-

¬ \n∂v Xs∂ 1938¬ _ncp-Zm-\-¥c _ncp-Zhpw 1944¬

Kth-j-W-_n-cp-Zhpw t\Sn. imkv{Xw ]Tn°m≥ C¥y

bn¬ kv{XoIfmcpw XømdmImXncp∂ Hcp ImeL´

ØnemWv Ah¿ Im¿_WnI ckX{¥w (Hm¿Km\nIv

sIankv{Sn) _ncpZ]T\Øn\v sXcs™SpØXv.

]n.FNv.Un.(A∂v Un.-F-kv.-kn) FSp°ptºmƒ Hcp

C¥y≥ k¿h-I-em-imebn¬ \n∂v imkv{XØn¬

tUmŒtd‰v t\Sp∂ BZy C¥y≥ h\nXbpambn A

h¿. C.-sI.-Pm-\In AΩm-fn-s\-bpw Iaem km”n-

sbbpw A∂m -am-Wn-sbbpw t]mse imkv{X]T\

Ønepw {]h¿Ø-\-Ønepw C¥y≥ h\nXIƒ°v hgn

Im´n aptº \S∂ hy‡nbmbncp∂p Aknam Nm‰¿

Pn. hnJymX ^nkn°¬ sIanÃv tUm. hcZm\μ

Nm‰¿PnsbbmWv Ah¿ hnhmlw Ign-®Xv. 1945embn-

cp∂p hnhm-lw. GI ]p{Xn Pqen Nm‰¿Pnbpw \nc-

h[n A°m-Zan Ahm¿Up-I-fm¬ _lp-am-\n-X-bmb

imkv{X-⁄-bm-Wv.

Kth-j-W-ßfpw Is≠-Ø-ep-Ifpw
C¥ybnse X\Xv Huj[kkyßfpambn _‘-

s∏´ KthjW{]h¿Ø\ßƒ \SØm≥ Hm¿Km\nIv

sIankv{Sn ]T\w Akn-abv°v ]mX-sbm-cp°n. `nj-

Kz-c-s\-¶nepw kkyimkv{X]T\w Hcp hnt\mZambn

sIm≠p\S∂ncp∂ ]nXmhpw Cu Xm¬]cyw P\n

°m≥ {]tNm-Z-\-am-bn-́ p-≠m-h-Ww. kkyßfn¬\n∂v

B¬°tembnUpIƒ th¿Xncns®Sp°m\pw Ahsb

tcmKNnIn’mcwKØv ̂ e{]Zambn D]tbmKn°m\pw

AXphgn km[n®p. \ΩpsS \m´n¬ hym]Iambn

I≠phcp∂ \nXyIeymWn F∂ sNSnbn¬ \n∂v

hn≥Im B¬°tembnUpIƒ(Vinca alkaloid) th¿Xncn

s®Sp°pIbpw, hn`Pn°m\p≈ sk√pIfpsS Ignhv

\nb{¥n°p∂XneqsS Im≥k¿ tcmKnIfpsS Iotam

sXdm∏nbn¬ Ah ̂ e{]ZamsW∂v Is≠ØpIbpw

sNbvXXmWv AhcpsS G‰hpw henb kw`mh\.

Cu Huj[w temIsaºmSpw hym]Iambn  Ct∏mgpw

D]tbmKn°s∏Sp∂p≠v. am¿knenb an\p´m(Marsilea

minuta:\mene®oc) F∂ km[mcW PekkyØn¬

\n∂v A]kvamcØn\p≈ acp∂v th¿Xncns®SpØp.

A]kvamcNnIn’bv°pXIp∂ "Bbpjv 56' Aßn

s\bmWv P∑wsIm≠Xv. B¬kvt‰mWnb kvsImfm

cnkv(Alstonia scholaris:Ggnew]me), skz¿jy Nncm´

Akna NmäÀPn-bpsS

P·-i-Xm_vZn

Pn tKm]n-\m-Y³
gopinathan.gopalan@gmail.com
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(Swertia chirata:IncnbmØv) ]nt{Imdnk Iptdmh

(Picrorhiza kurroa:Im´pIpdn™n), kokm¬]n\nb

{InÃ(Caesalpinia crista:Ig©v) F∂nhbn¬ \n∂v

aeº\n°p≈ Huj[hpw th¿Xncns®SpØp. Ht´sd

{]Xnk‘nIsf t\cn´psIm≠pw AXn]cnanXamb

em_d´dn kwhn[m\ßfp]tbmKn®pamWv Ah¿

KthjW{]h¿Ø\ßƒ \SØnbXv. kky`mK

ßƒ Acs®Sp°p∂Xn\mbn hfsc Zqscbp≈ PmZ

hv]q¿ k¿hIemimebn¬ ]et∏mgpw sIm≠pt]m

tI≠nh∂p. bp.hn.]cntim[\Iƒ°v t_mkv C≥

Ãn‰yq´nepw t]mIWw. cmkhkvXp°fpw a‰pw hne

sImSpØphmtß≠ AhÿbmWp≠mbncp∂Xv.

Xp—amb hcpam\w KthjW{]h¿Ø\ßfpsS

BhiyØn\v sNehgnt°≠n h∂p.

Fs¥ms° kw`-hn®mepw XfcmØ, e£yw

ssIhnSmØ hy‡nXzambncp∂p AhcptSXv.

ITn\m≤zm\nbmb, bmsXmcp HØpXo¿∏n\pw Xømd

√mØ hy‡n. Pohn®ncn°p∂ Imew apgph≥ tPmen

sNøm≥ B{Kln°p∂psh∂v Ah¿ ]dbpambncp∂p.

kz¥w {]h¿Ø\w sIm≠v hnZym¿ ∞nIƒ°vv {]tNmZ

\hpw Bflss[cyhpw sImSpØ amXrIm≤ym]nI

bpamWv Ah¿.

doUdmbn \nba\w e`n® 1954¬ sIm¬s°mØm

k¿hIemimebnse ]yph¿ sIankv{Sn Un∏m¿Svsa

‚n¬ FØnb Aknam Nm‰¿PnbpsS ÿncw ta¬

hnemkw GXm≠v PohnXmhkm\w hsc AXpXs∂

bmbn. ssJcm(Khaira) s{]m^k¿ Hm^v sIankv{Sn

F∂ sIm¬s°mØm k¿hIemimebpsS G‰hpw

BZcWobamb ]Zhn 1962¬ Ah¿°v e`n®p. C¥y

bnse Huj[kkyßfn¬ KthjWw \SØn B

bq¿thZ Huj[ßƒ hnIkn∏ns®Sp°p∂Xn\p≈

Hcp doPnbW¬ dnk¿®v C≥Ãn‰yq´pw B acp∂p

IfpsS D]tbmKtbmKyX imkv{Xobambn ]co£n

°m\pXIp∂ Hcp Bbq¿thZ Bip]{Xnbpw ÿm]n

°pI F∂ AhcpsS NncImem`nemjw A{im¥

]cn{iaßfpsS ̂ eambn t\SnsbSpØp. tI{μ-̨ kw

ÿm\ kwbp‡kwcw`amb Cu ÿm]\w, "sk≥

{S¬ Iu¨kn¬ t^m¿ dnk¿®v C≥ Bbp¿thZ

B≥Uv kn≤'F∂ t]cn¬ sIm¬°Øbnse kmƒ

v́te°v kn‰nbnemWv ÿm]nXambXv. PohnXmhkm

\w hsc B ÿm]\sØ ]cnt]mjn∏n°p∂Xn¬

Ah¿ _≤{i≤bmbncp∂p.

Atacn°bnse hnkvtIm¨kn≥, amUnk≥,

Im¬sSIv k¿hIemimeIfneS°w \S-Ønb \m¬

]Xv sIm√w \o≠ KthjW{]h¿Ø\ßfpsS ̂ e

ambn 400˛Hmfw {]_‘ßƒ tZiob A¥¿t±iob

tP¿WepIfnembn {]kn≤oIcn®n´p≠v. Chbn¬

]eXpw ]mT]pkvXIßfn¬ CSw t\Snbn´pap≠v.

sIm¬s°mØm k¿hIemime {]kn≤oIcn®

"`mcXob P\uj[n'bpsS Bdv hmfyßfpw FUn‰v

sNøpIbpw ]cnjvIcn°pIbpw sNbvXXv Aknam

Nm‰¿PnbmWv. IqSmsX Iu¨kn¬ Hm^v kb‚n

^nIv B≥Uv C≥Ukv{Snb¬ dnk¿®v(CSIR)Bdv

hmfyßfmbn {]kn≤oIcn® "Zn {So‰okv Hm^v C

¥y≥ saUnkn\¬ πm‚ vkv' F∂ XpS¿ {]kn≤oI

cWØns‚ No^v FUn‰dmbpw {ioaXn Nm‰¿Pn

tkh\-a-\p-jvTn®ncp-∂p.

Akna Nm‰¿Pn-bpsS A°m-ZanI {]h¿Ø-\-ß

fpw hnhn[ taJ-e-I-fn¬ Ah¿ \¬Inb kw`m-h-\-

Ifpw \nc-h[n ]pc-kvIm-c-ßfmepw Aw-Ko-Im-c-ßfm

epw BZ-cn°s∏-´pt]m∂n´p≠v. 1960¬ \¬I-s∏´

C¥y≥ \mj\¬ kb≥kv A°mZan s^temjn∏v,

1961se im¥nkzcq]v `Sv\mK¿ Ahm¿Uv, 1962¬ bq

Wn-th-gvkn‰n {Km‚ vkv IΩo-js‚ kn.-hn.-cm-a≥ A

hm¿Uv, 1974se ]n.-kn.td Ahm¿Uv, 1975¬ \¬Inb

]Zva`qj¨ F∂nhbpw C¥y≥ kb≥kv tIm¨

{Kkns‚ BZy h\nXm{]knU‚mbn AtX h¿jw

Ahtcm[n°s∏´Xpw cmPy-k-̀ mw-K-ambn 1982¬ \ma-

\n¿t±iw sNø-s∏-´Xpw(1982 apX¬ 90 hsc cmPyk

`mwKambn tkh\w A\pjvTn®p) Ah-bn¬ NneXv

am{Xw.

2006 \hw_¿ 22\v tUm. Aknam Nm‰¿Pn A¥cn

®p. ̀ ¿Ømhv tUm. hcZm\μ Nm‰¿Pn 1967¬ Znhw-K-

X-\m-bn-cp-∂p.                                      �

imkv{X-km-t¶-XnI hnj-bßfnepw  kmaq-ly-imkv{X hnj-b-ß-fnepw D∂-X-\n-e-hmcw
]pe¿Øp∂ teJ-\-ßƒ, hm¿Ø-Iƒ, Ipdn-∏p-Iƒ, ]pkvX-I-]-cn-N-bw apX-em-bh kzmKXw
sNøp-∂p.

teJ-\-ßƒ Fgp-Xntbm As√-¶n¬ ssS]v sNbvtXm, X]m¬ am¿§tam C˛-sa-bn¬
hgntbm Ab-bv°m-hp-∂-Xm-Wv. ssS]v sNbvX-sX-¶n¬ ]n.-Un.-F^v ̂ b¬ am{Xambn Ab-
bv°m-Xn-cn°m≥ {i≤n-°pI. AXn-Zo¿L-ß-fmb cN-\-Iƒ Hgn-hm-°p-I.

cN-\bv°v B[m-c-am-°nb IrXn-Iƒ, {]kn-≤o-I-c-W-ßƒ apX-em-bh kw_-‘n® ]q¿Æ
hnh-c-ßƒ cN-\-I-fn¬ \¬In-bn-cn-°-Ww.

Bh-iy-s∏´v Fgp-Xn® teJ-\-ßƒ t]mepw A\p-tbm-Py-a-s√∂v ImWp-∂-]£w {]kn-
≤o-I-cn-°p-∂-X-√.

FUn-‰¿, imkv{X-K-Xn, ]cn-jZv ̀ h≥, F.-sI.-Pn. tdmUv, CS-∏≈n ̨  682 024.

C sa-bn¬ sasthragathy@gmail.com

cN-\-Iƒ £Wn-°p∂p
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