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kuc-bq-Yhpw \ΩpsS `qanbpw

`qan kzbw Id-ßp-∂p, 23 a. 56 an.-˛¬ Hcp XhW. `qan kqcys\ Np‰p-∂p, 365¼ Znhkw sIm≠v. F√m

{Kl-ßfpw kqcys\ (?) Np‰p-∂p. F√m Id-°-ßfpw A{]-Z-£nW Zni-bn¬ BWv. kqcy\pw AtX-Zn-i-bn¬

kzbw Id-ßp-∂p. {Kl-]-cn-{I-aW Xe-ß-fpsS IqSnb Ncnhv 6ºbv°SpØm-Wv. {Kl-ß-fpsS kzbw-{`-a-Whpw A{]-

Z-£n-W-am-Wv, ip{I\pw bpdm-\kpw Ign-sI. N{µ≥ `qansb Np‰p-∂Xpw kzbw Id-ßp-∂Xpw CtX-Zn-i-bn-em-Wv.

c≠n\pw th≠Xv    271/
3
 Znh-kw. F√m {Kl-ß-fp-sSbpw D]-{K-l-ßƒ Np‰p-∂Xpw A{]-Zn-£n-W-am-bm-Wv,

A]q¿hw Nne-sXm-gn-sI. N{µ≥ aµ-K-Xn-bn¬ `qan-bn¬ \n∂-I-ep-∂p-≠v, Hcp h¿jw 3 sk.-ao. F∂ \nc-°n¬

kqcy\p kao-]-ap≈ 4 {Kl-ßƒ ˛ _p[≥, ip{I≥, `qan, sNm∆ Ch GXm-s≠mtc kz`m-h-ap≈ sNdp-{K-l-ß-

fmWv ]pdØp ]mdbpw Imºn¬ Ccp-ºv, \n°¬ apX-emb teml-ß-fpw. hnZq-c-{K-l-ßƒ-˛-hym-gw, i\n, bpdm-\-kv,

s\]v‰yq¨˛-`o-a≥ hmX-I-tKm-f-ß-fm-Wv. sNm∆bv°pw hymg-Øn\pw CS-bn¬ On∂-{K-l-ßƒ At\-Im-bn-c-ap-≠v.

s\]v‰yq-Wn-\-∏pdw πqt´m-sb-t∏m-ep≈ Ip≈≥ {Kl-ßƒ Dƒs∏sS Ipbv]¿ s_¬‰v InS-°p-∂p. Ipbv∏¿ s_¬‰n-

\-∏pdw AXn-hn-kvXr-X-amb Du¿´v¢uUv BWv. AhnsS henb sFkv]n-WvU-ßƒ ˛ dirty ice˛ kqcys\ Np‰p-∂p,

tImSn°-W-°n-s\-Æw. `qan-bpsS ]pdw-tXm-Sv-˛-`q-h¬°w-˛-]e tπ‰pIfmbn hn`-Pn-°-s∏-´n-cn-°p-∂p. Ah ASn-bnse

am‹-bn¬ HgpIn \S-°p-tºmƒ ̀ qI-º-ßfpw A·n-]¿∆-X-ßfpw D≠m-Ip-∂p. A·n-]¿h-X-ßƒ \nc-¥cw Bh¿Øn-

°p-∂p. `qan°v Im¥n-I-a-WvU-e-ap≠v. AXns‚ Zni CS-hn´v amdm-dp-≠v.

apI-fn¬ ]d™ F√m-Im-cy-ßfpw ]c-kv]cw _‘-s∏-´-h-bm-Wv. Fßs\ F∂p ]d-bm-\p≈ Hcp {ia-am-

Wn-hnsS \S-Øp-∂-Xv.

kuc-bq-Y-Øns‚ DZv̀ hw

BIm-i-Kw-K-bnse Hcp s\_p-e-bn¬ \n∂v GXm≠v 500 tImSn h¿jw apºv kuc-bqYw Dcp-Øn-cn™p

F∂mWv Icp-X-s∏-Sp-∂-Xv. A{]-Z-£nW Zni-bn¬, kzbw aµ-K-Xn-bn¬ {`aWw sNbvXp-sIm-≠n-cp∂ Hcp- h≥ hmX-

I-˛-[qfn ]S-e-am-bn-cp∂p B s\_p-e. `qcn-`mKw ssl{U-P\pw 8˛10% loen-bhpw _m°n a‰p ]e aqe-I-ßfpw

AXn¬ AS-ßn-bn-cp-∂p. CØcw \nc-h[n s\_p-e-Iƒ Ct∏mgpw am\-Øp-≠v. aqSp-]S s\_pe (Veil Nebula),
IpXn-c-Øe s\_p-e(Horse Head Nebula), Hd-b¨ s\_p-e, Igp-I≥ s\_pe (Eagle Nebula) XpS-ßn-bh DZm-

l-c-W-ßƒ. aqSp-]-S-s\-_pe hfsc t\¿Ø-Xm-Wv. a‰p-≈h kmam\yw km{µ-Xbp-≈, \£-{X-ßƒ°p P∑w

\¬Ip-∂, X∑m{Xm taL-ßƒ (Molecular clouds) F∂ hn`m-K-Øn¬s∏-Sp-∂p. CØcw Hcp X∑m{Xm taL-am-bn-

cp∂p \ΩpsS {]mcw` s\_p-e-bpw.

X∑m-{Xm -ta-L-ß-fn¬ Nne-bn-S-ß-fn¬ {]mtZ-in-I-ambn km{µX IqSp-Itbm Xm]-\ne Ipd-bp-Itbm sNøm-

\n-S-bm-bm¬ Np‰p-]mSp \n∂pw Ahn-tS°v ]Zm¿∞w {]h-ln-°p-∂p. At∏mƒ AhnsS km{µX ho≠pw IqSp-∂p,

X∑qew Kpcp-Xzm-I¿j-Whpw IqSp-∂p, At∏mƒ AhnsS km{µX ]ns∂bpw IqSp∂p; X∑qew Kpcp-Xzm-I¿j-

Whpw IqSp-∂p. At∏mƒ ]Zm¿Yw Hgp-In-sb-Øp-∂Xv IqSp-X¬ Zqsc \n∂v, IqSp-X¬ i‡n-tbmsS BIp-∂p.

]Zm¿Y-ßƒ At\ym\yw Iq´n-bn-Sn®v (L¿j-Ww-h-gn) NqSm-Ip-∂p. Cu {]Xn-`m-kw-˛-Kp-cp-Xz-]-X\w (Gravitational
Collapse) \ne-bv°msX XpS-cp-∂p. GXm≠v 10 k Xm]\ne-bp-≠m-bn-cp∂, AXy-[nIw XWpØ s\_p-e-bpsS

Imºnse Xm]-\ne Bbn-c-ßfpw e£-ßfpw HSp-hn¬ 1˛2 tImSn-bp-ambn Db-cp-∂p. AtXmsS AhnsS ssl{U-

P≥ ^yqj≥-˛4 ssl{U-P≥ AWp-tI-{µ-ßƒ Iq´n-bn-Sn®v loenbw BIp∂ {]{In-b-˛-B-cw-`n-°p-∂p. h≥tXm-Xn¬

Du¿Pw krjvSn-°-s∏-Sp-∂p. Hcp \£{Xw P\n-®p-I-gn-™p. C\nbpw \£-{X-Øn¬ FØmsX _m°n-\n¬°p∂

s\_p-ebv°v \£-{X-Øn¬ h∂p-ho-gm≥ Ign-bn-√, ImcWw ]pd-tØ°v Du¿Pw {]h-ln-°p-∂-Xns‚ a¿±w (hn-In-

s{]m^. sI.]m∏p´n

(UbdIvS¿, tÃ‰v C≥Ãn‰yq v́ Hm v̂

F≥sskt¢m]oUnIv ]ªnt°j≥kv)



Keo-entbm en‰n¬ kb‚nÃv

2

c-W-a¿±w) D≠v. \£-{X-Øn-\p-Np-‰p-ap≈ s\_p-e-bn¬ km{µX Ipd™ hmX-I-ßsf hnIn-c-W-ßƒ ]pd-tØ°v

AXn-thKw X≈n-\o-°p-∂p. Cu {]hmlw Zqsc-bp≈ Ah-injvS s\_p-e-bp-ambn kwtbm-Pn-®v km{µ-X-Iq-Sp∂

taJ-e-bn¬ At\Iw {Kl-i-I-e-ßƒ (planetesimals) cq]-s∏-Sp-∂p. s\_pe Id-ßn-bn-cp∂ Zni-bn¬ Cu {Kl-i-I-

e-ßfpw Id-ßp∂p. {ItaW Ah At\ym\yw IqSn-t®¿∂v hep-Xmbn hep-Xmbn {Kl-ambn amdp-∂p. NneXv Cu

{Kl-Øn¬ hogmsX AXn-\p-Np‰pw D]-{K-l-ß-fmbn Id-ßp-∂p. kqcys‚ Imcy-Øn¬ BZy-ambn Cßs\ cq]-s∏´

{Kl-˛-D-]-{Kl hyhÿ hymg-Øn-t‚-Xm-sW∂v ]T-\-ßƒ kqNn-∏n-°p-∂p. hymg-Øn-\-∏pdw {Kl-i-I-e-ßƒ cq]-s∏-

Sp-Ibpw Ah- Iq-Sn-t®¿∂v {Kl-̨ -D-]-{Kl hyh-ÿ-Iƒ cq]-s∏-Sp-Ibpw sNbvXp-sIm-≠n-cp-∂p. i\n, bpdm-\-kv, s\]v‰yq¨

Chbpw Cuhn[w cq]-sa-Sp-Øp. Ch-bn-se√mw ssl{U-P≥, loen-bw, aosX-bv≥, Pe-_mjv]w XpS-ßnb hmX-I-ß-

fmWv IqSp-X¬. AXnepw AI-se, hmXI km{µX Xmc-X-tay\ Ipd™ taJ-e-I-fn¬ cq]-s∏´ {Kl-i-I-e-ßƒ

XΩn¬ hfsc AI-e-ap-≠m-bn-cp-∂-Xp-sIm≠v Ahbv°v IqSn-t®¿∂v {Kl-ß-fm-Im≥ Ign-™n-√. Ah Ct∏mgpw

‘Du¿´v taLw’ F∂ taJ-e-bn¬ kqcys\ Np‰n-s°m-≠n-cn-°p-∂p-˛-]-Xn-\m-bncw tImSnbntesd FÆw hcpw Ch.

Cu hnZq-c-{K-l-i-I-e-ß-fn¬ 70% sFkpw _m°n [qfnIfpw ]md-°-j-W-ß-fp-am-Wv. kqcy-\n¬ \n∂v s\]v‰yq-Wn-

te-°p≈ Zqc-Øns‚ 500-˛600 Cc-´n-tbmfw AI-se-hsc Ch hym]n-®p-In-S-°p-∂p-≠-t{X.

C\n \ap°p kqcy\p kao-]-tØ-°p-h-cmw. km{µX Ipd™ hmX-I-ßƒ Gsdbpw \jvS-s∏´ Chn-SsØ

Ah-injvS s\_p-e-bn¬ knen-t°‰v [qfn-Ifpw Ccp-ºv, \n°¬ XpS-ßnb `mc-ta-dnb X∑m{XIfpw BWv _m°n-bp-

≈-Xv. Af-hn¬ Iptdsb-¶nepw Ch kqcy-k-ao-]sØ Db¿∂ Xm]-\n-e-bnepw IqSn-t®¿∂v Jco-`-hn-°p-∂p. ]Xps°

{Kl-i-I-e-ß-fm-Im\pw Ahbv°p Ign-™p. `qanbpw ip{I\pw sNm∆bpw G‰hpw HSp-hn¬ _p[\pw Cu hn[w

cq]w-{]m-]n-®p. kzm`m-hn-I-ambpw Ch-sb√mw sNdpXpw, hmX-I-ßƒ Ipd-™Xpw Bbn-cp-∂p. {Kl-i-I-e-ßƒ IqSn-

t®¿∂v hep-Xm-Ip-tºmƒ D≈n¬s∏-´p-t]mb hmX-I-ßƒ am{Xta Ch-bn-ep-≈q. AXp-Xs∂ km{µ-X-Iq-Snb Co2, N2,
H2O apXem-bh am{Xw _p[\v A¥-co-£-ta-bn-√. Ipd™ Kpcp-Xzhpw IqSnb Xm]-\n-ebpw BWv Imc-Ww. ip{I\v

km{µX IqSnb CO2 Bhc-W-am-Wp-≈-Xv. `qan-bpsS A¥-co-£w XpS-°-Øn¬ C∂p-≈-Xm-bn-cp-∂n-√, ]n∂oSv amdn-b-

Xm-Wv. Fß-s\-sb∂v hgn-sb. sNm∆ Xosc sNdp-Xm-b-Xp-sIm≠v hfsc t\¿Ø A¥-co-£-ta-bp-≈q.

kqcy-\n¬ \n∂v {Kl-ß-fn-te-°p≈ GI-tZiw Zqcw ImWm≥ efn-X-amb Hcp kq{Xw t_mUv F∂ imkv{X-

⁄≥ \n¿t±-in-°p-I-bp-≠m-bn. t_mUv \nbaw A\p-k-cn®v Zqcw d= (N+4)/10 AU (A.U.= Astronomical Unit AYhm

kuc-Zqcw=15 tImSn In.-ao.) N=0, 3, 6, 12, 24, 48, 96.... F∂n-ßs\ hne-sIm-Sp-Øm¬, d = 0.4, 0.7, 1, 1.6, 2.8. 5.2, 10... AU
F∂p In´pw. CXv bYm-{Iaw _p[≥, ip{I≥, `qan, sNm∆,-˛-, hymgw, i\n....-F-∂n-ßs\ s\]v‰yq¨ hsc-bp≈

{Kl-Zq-c-ß-fm-Wv. sNm∆bv°pw hymg-Øn\pw CS-bv°p≈ Hgnhv Gsd-°mew imkv{X-⁄sc Ipg-°n. HSp-hn¬ 19-˛mw

\q‰m-≠ns‚ XpS-°-Øn¬ On∂-{K-l-ßsf (Asteroids) B taJ-e-bn¬ Is≠-Øm≥ Ign-™p. F¥p-sIm-≠m-W-

hnsS {Klw cq]o-I-cn-°-s∏-SmsX t]mbXv F∂v C∂v GXm≠v hy‡-am-Wv. `qan-bpsS 1300 Hmfw Cc´n hen-∏hpw 318

Cc´n ]nWvU-hp-ap≈ hymgw BZyta cq]o-I-cn-°s∏-´-Xn-\m¬ On∂-{K-l-ta-J-e-bn¬ ]n∂oSv cq]-s∏´ {Kl-i-I-e-

ß-fn¬ Gdn-b-]-¶n-s\bpw AXp ]nSn-s®-Sp-Øp. Ipd-s®Æw c£-s∏-´Xv hymgsØ Gsd kao-]n-°m-Ø-h-bm-Wv.

hymg-Øn\p ap∂nepw ]n∂n-ep-ambn \n›nX AI-e-Øn¬ ÿnXn-sN-øp∂ e{Km-©n-b≥ ÿm\-ß-fn¬, hymg-

Øn\p Xpey-th-K-Øn¬ k©-cn-°p∂ t{SmP≥ On∂-{K-l-ßfpw Zo¿L-hr-Ø-Øn¬ kqcy-s\-Np-‰p∂ Ipsd-sb-Æ-

hp-amWv Cßs\ c£-s∏-´-Xv. sNm∆ C{X sNdp-Xmbn t]mb-Xn-\p-Im-c-Whpw hymg-Øns‚ ]nSn-®p-]-dn-bm-Wv.

F√m {Kl-i-I-e-ß-sfbpw hymgw ]nSn-s®-Sp-°pI am{X-a√ sNbvX-Xv. Ipsd-sb-ÆsØ hen-s®-Sp-Øv, Ii°n

Zqtc°v Fdn-bp-Ibpw sNbvXp. Ipbv∏¿ s_¬‰nse hkvXp-°-fn¬ hen-sbmcp ]¶v Cßs\ FØn-bh-bm-sW∂v

Icp-X-s∏-Sp-∂p.

Ct∏mƒ Iptd Imcy-ßƒ hy‡-am-Wv. F¥p-sIm-≠mWv kuc-bq-Y-h-kvXp-°-sf√mw A{]-Z-£n-W-Zn-i-bn¬

Id-ßp-∂Xv? BZn-a -s\-_p-e-bpsS Id-°-am-W-hbv°p In´n-b-Xv. hnime s\_pe Npcp-ßp-tºmƒ Id-°-Øns‚

thKw IqSpw (tIm-Wob kwth-Kw-˛-angular momentum kw-c-£n-°m≥). Nne {Kl-ß-fpsS kzbw-{`-a-W-Zni hyXy-
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kvX-am-bXv ]n¬°m-eØv \S∂ GtXm Iq´n-bn-Sn- Im-c-W-am-Imw. hnZq-c-{K-l-ßƒ hmX-I-tKm-f-ß-fm-b-Xn-s‚bpw kao-

]-{K-l-ßƒ ]mdbpw Ccpºpw a‰p-a-S-ßnb Dd® hkvXp-°-fm-b-Xn-s‚bpw Imc-Whpw hy‡-am-Wv. Kpcp-Xzm-I¿Ww

ImcWw s\_pe Npcp-ßp-tºmƒ, Id-°-Øns‚ Zni-bn¬ A]-tI-{µ-_ew (Centrifugal force) {]h¿Øn-°p-∂-Xp-

sIm≠v thKw kt¶mNw \S-°pI A£-Øns‚ Zni-bn-em-bn-cn-°pw. Aßs\ s\_pe Hcp UnkvIv cq]w ssIs°m-

≈pw. XpS¿∂mWv \£-{X-cq-]o-I-cWw \S-°p-I. _o‰m ]nIvt‰m-dnkv F∂ {]mKv \£-{X-Øn\p Np‰pw 1000 AU
hymkm¿[-Øn¬ Cu UnkvIp ImWmw. AhnsS {Kl-cq-]o-I-cWw \S-°p-I-bm-Wv. kuc-bqYw cq]w-sIm≠ UnkvIns‚

I\hpw {Kl-]-Y-ßƒ XΩn-ep≈ Ncnhpw (FI-tZiw 6º hsc) XΩn¬ _‘-s∏-´n-cn-°p∂p. Du¿´v ¢uUv hkvXp-

°ƒ Id-ßp-∂Xv Cu Xe-Øn¬ am{X-a-√, F√m Zni-bn-ep-am-Wv.

N{µ\pw ̀ qan-bpw.

N{µs‚ D¤hw kw_-‘n®v Ct∏mgpw Xo¿Øpw kzoIm-cy-amb Hcp kn≤m¥w C√. Htc s\_p-e-bn¬ \n∂v

Cc´ ]nd-∂-XmImw (]t£ ]Zm¿Y-L-S\ hfsc hyXy-kvX-am-Wv). Ae-™p-\-S∂ Hcp tKmfsØ (DZm: On∂-{K-

lsØ) ]nSn-s®Sp-Ø-XmImw (F-¶n¬ AXns‚ KXn-tIm¿Pw Fßs\ \jvS-s∏´ `qan-bpsS hcp-Xn-bn¬ h∂p?)

Cßs\ ]e Bi-b-ßfpw D≠v. IqSp-X¬ kzoIm-cy-am-bn-´p-≈Xv CXmWv: sNm∆-bp--sS-b{X ]nWvU-ap≈ Hcp hkvXp

`qansb kv]¿in®v IS-∂p-t]m-bn. Dcp-Inb `qan-bn¬ \n∂v NnX-dnb ]Zm¿Y-ßƒ ]c-kv]cw ]nSn-s®-SpØv H∂mbn

N{µ-\m-bn-Øo¿∂p. `qan-bpsS Ccp-º-S-ßnb Imºv cq]-s∏´ tij-am-b-Xp-sIm-≠mWv N{µ-\n¬ AØcw hkvXp-°ƒ

Ipd-™n-cn-°p-∂-Xv.

cq]w-sIm-≠Xv Fß-s\-bm-sW-¶nepw c≠p-Im-cy-ßƒ hy‡-am-Wv. N{µ≥ `qan-s°mcp t{_°v BWv; N{µ≥

`qan-bn¬ \n∂I-ep-I-bm-Wv. c≠n\pw ImcWw then-tb‰ _e-am-Wv. N{µ≥ `qan-bpsS GXp `mK-Øn\p apI-fn-em-

tWm, B `mKw IS-em-sW-¶n¬ ao‰-dp-I-tfmfw Dbcpw; Ic-bm-sW-¶n¬ 20 sk.-ao. hsc Db-cpw. N{µs‚  A`n-ap-J-

amb `mKhpw Db-cpw. `qan Id-ßp-tºmƒ `qan-bpsS Db¿∂ `mKsØ N{µ≥ ]n∂n-te°v hen-°pw. CXp-aqew

L¿jWw hgn `qan°v `q{`-a-tWm¿Pw \jvS-s∏-Spw. Id°w ]Xp-s°-bm-Ipw. Hcp \q‰m-≠n¬ 0.0015 sk. h®v Znh-k-

Øns‚ \ofw IqSpw. 44 tImSn h¿jw apºv Znh-k-Øns‚ \ofw 21.5 aWn-°qdpw 27 tImSn h¿jw-apºv 22.8 aWn-

°qdpw (h¿j-Øn\v bYm-{Iaw 407 Znh-khpw 384 Znh-khpw) Bbn-cp∂p F∂p ]hn-g-∏p-‰p-I-fnse ]T\w ImWn-

°p-∂p.

`qan-bpsS then-tb‰ `mKw Id-ßp-tºmƒ N{µ\v In´p-∂Xv apt∂m´v Hcp X≈¬ (Aev]w Xzc-Ww) BWv.

thKw IqSp-tºmƒ AI-∂p-t]m-Ipw. ˛ Hcp  h¿jw 3 sk.-ao. sh®v. Nm{µ-am-k-Øns‚ \ofw \q‰m-≠n¬ 0.014 sk.

sh®v h¿[n-°p-∂p.110 tImSn h¿jw Ign-™m¬ N{µs‚ ]q¿W-\n-g¬ `qan-bn-se-Øn-√, ]q¿W kqcy-{K-lWw

D≠m-In-√, F∂mWnXp kqNn-∏n-°p-∂-Xv. `qZn-\hpw Nm{µ-am-khpw (C-∂-sØ) 47 Znh-k-Øn-\p-Xp-ey-am-Ip∂ Hcp-

L´w D≠m-Ip--sa∂pw At∏mƒ N{µ-s‚bpw `qan-bp-sSbpw Htc apJ-amhpw At\ym\yw A`n-ap-J-ambn hcnI F∂pw

IW-°m-°p-∂p. At∏mƒ Nt{µm-Zbw Fs∂m-∂p-≠m-hn-√. CtX then-tb-‰-_ew Xs∂-bmWv N{µs‚ kzbw-{`-a-W-

Im-ehpw ]cn-{I-a-W-Im-ehpw Xpeyw (27 1/
3
 Znh-kw) -B-°n-b-Xv.

`qan-bvs°¥p kw -̀hn-®p.

C\n \ap°p `qan-bpsS Poh-N-cn{Xw H∂p ]cn-tim-[n-°mw. [mcmfw {Kl-i-Ie-ßƒ tN¿∂ Hcp Iq´-am-

bmWv `qan cq]--s∏-´-Xv. Ah XΩn-en-Sn®p tNcp-tºmƒ CSn-°p∂ `mKwam{Xw DcpIn H-∂mIpw; samØw Dcp-In-√.

`qan-bpsS ]nWvUw ]-cn-K-Wn-°p-tºmƒ, ]nSn-s®-Sp-°¬ hgn F-Øm-hp∂ ]c-am-h[n Xm]-\ne 1500 Un{Kn-°-Sp-Øm-

Wv. Ccpºpw knen-t°‰pw a‰pw Dcp-°m≥ CXp-t]m-cm. Npcp-°-Øn¬, `qan-D≠m-bXv Dcp-Inb Ah-ÿ-bn-e-√. D-cp-

In--bXp ]n∂o-Sm-Wv. Fßs\?

]nSn-s®-SpØ {Kl-i-I-e-ß-fn¬ [mcmfw tdUntbm BIvSohv ]Zm¿∞-ßƒ (bp-dm-\n-bw, tXmdnbw apX-emb

Bbp- p-Iq-Snbhsb IqSmsX Bbp- p-Ip-d™ ]Zm¿∞-ß-fpw) D≠m-bn-cp-∂p. Ah \nc-¥cw Du¿Pw ]pd-Øp-hn-
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´p. D≈n¬\n-∂mWv `qan Dcp-In-Øp-S-ßn-b-Xv. Dcp-Inb {Kl-i-I-e-ß-fnse Ccp-ºp apX-emb `mc-ta-dnb hkvXp-

°ƒ Imºn-te°v Du¿∂n-d-ßn. D]-cn-am‚n-en¬ Dcp-Inb ]mdbpw (knen-t°-‰v) Iptd-sbms° `mcn® aqe-I-ßfpw

Ah-ti-jn-®p. G‰hpw ]pdw-`mKw Dcp-In-bn-√. D≈n¬ a¿Zw IqSn-b-t∏mƒ ]pdw-`mKw s]m´n®v am‹ ]pd-Øp-h-∂p.-

am‹ aqSn D≈n-emb ]pdw-`mKw ]Xps° DcpIn (sa-gp-Ip-{]m-b-Øn¬). {ItaW `qhev°w cq]-s∏-´p. (ap-Jy-ambpw

Bt·-b-in-e-Ifpw `mKn-I-am-bp-cp-Inb {Kl-i-I-e-`m-K-ßfpw tN¿∂v). Ct∏mgpw `qh-ev°-Øn¬ Hmtcm CSØv Ipgn-

®m¬ Ccp-ºv, Aeq-an-\n-bw.... apX-em-b-h-bpsS [mXp-°ƒ In´p-∂Xv C°m-c-W-Øm-em-Wv.

`qan-bv°p-≈n¬ Ct∏mgpw tdUntbm BIvSn-hn‰n aqe-ap≈ Xm]\w \S-°p-∂XpsIm≠mWv CS-bv°nsS

A·n-]¿h-X-ßƒ kw`-hn-°p-∂-Xv. tπ‰v sSIvt‰m-Wn-Ivkn-\p-Im-c-Whpw CXp-X-s∂-bm-Wv. `qh-ev°-Øn-\p-Xmsg

am‚n-ens‚ D]-cn-`m-K-amb, `mKn-I-ambn Dcp-Inb Ah-ÿ-bn-ep-ff, CukvX-t\m-kv^n-b¿ BWp-≈-Xv (G-I-tZiw

250 In.-ao. I\-Øn¬). tdUntbm BIv‰n-hn-‰n-aqew NqSp-]n-Sn®v Dcp-Inb `mKw ASn-bn¬ \n∂v Db¿∂p-h-cn-Ibpw

Xmc-X-tay\ XWpØ`mKw Nph-tS-°p-t]m-hp-Ibpw sNøp-∂p. Cu kwh-l\-{]-hmlw AYhm A]vsh-√nwKv BWv

`qh-evIsØ ]nf¿Øp-∂Xpw Nen-∏n-°p-∂-Xpw. tπ‰p-Iƒ Iq´n-ap-´p-∂n-S-Øv `qN-e\hpw AI-ep-∂n-SØv A·n-

]¿h-X-\n-c-Ifpw D≠m-Ip-∂p.

`qansb Pohn-I-fp≈ Hcp {Kl-am°n am‰n-b-Xn¬ A·n-]¿h-X-ßƒ henb ]¶mWv hln-®n-´p-≈-Xv. `qan

D≠mb L´-Øn¬ D≠m-bn-cp∂ A¥-co-£-L-S\ hy‡-am-b-dn-bn-√. Hcp-]t£ ssl{U-P\pw aosYbv\pw Hs°

Bbn-cn-°mw. XpS¿∂v kw`-hn® A·n-]¿h-X-ß-fn-eqsS henb Af-hn¬ Im¿_¨ Utbm-IvsskUv, ss\{S-P≥,

Pe-_mjv]w Ch ]pd-Øp-h-∂p. CXv outgassing F∂-dn-b-s∏-Sp-∂p. Pe-_mjv]w ag-bm-bn-s]bvXv `qansb XWp-

∏n®p; IS-ep-I-fp-≠m-bn.  Co2 [mcmfw Pe-Øn¬ ebn-®p. Pohs‚  B[m-c-amb Aant\m Bkn-Up-I-fpsS cq]o-I-

c-W-Øn¬ CSn-an-∂epw A·n-]¿h-Xhpsa√mw ]¶p-h-ln-®p-Im-Wp-sa∂pw Duln-°p-∂p. F¥m-bmepw BZy-Im-e-

Øp-≠m-bXv A\o-tdm-_nIv Poh-tIm-i-ß-fm-bn-cn-°-Ww. lcn-X-I-Øns‚ Bhn¿`m-h-tØm-sS-bmWv Co2 s\ HmIvkn-

P-\m-°n-am-‰p∂ {]h¿Ø\w XpS-ßn-bXpw A¥-co-£-L-S-\-amdn 20% HmIvkn-P≥ BbXpw hmbp-iz-kn-°p∂ Poh-

Pm-e-ßƒ Dcp-Øn-cn-™p-h-∂-Xpw. Ct∏mgpw `qan-bpsS ISepIƒ°p Pew \evIp∂ [¿aw A·n-]¿h-X-ßƒ

\n¿h-ln-°p-∂p-≠v. _mjv]o-I-cWw hgn A¥-co-£-Øn-se-Øp∂ _mjv]-Øn¬ sNdn-sbm-cwiw _ln-

cmImitØ°p \jvS-s∏-Sp-∂p-≠v. (P-e-_m-jv]-Øn\p km{µX hmbp-hn-t\-°mƒ Ipd-hm-W-s√m) Cu \jvSw \nI-

Øp-∂Xv A·n-]¿h-X-ß-fm-Wv. IS-en¬ BsI-bp≈ Pe-Øns‚ 7 Cc´n `qan-°p-≈n¬ Ds≠-∂mWp IW-°m-°p-

∂-Xv. `qan-bpsS Im¥n-I-t£-{Xhpw `qan-°p-≈n¬ \S-°p∂ Ub-\mtam {]h¿Ø-\-Øns‚ ^e-am-Wv. `qan samØ-

Øn¬ kzbw-{`-aWw \S-Øp-∂-s≠-¶nepw Dƒ°mºpw ]pdsØ Imºpw XΩn¬ sNdnb Hcp {`a-W-th-K-hy-Xymkw

(Differential rotation) \ne-\n-ev°p-∂-Xmbn IW-°m-°p-∂p. Ab-Wo-I-cn® teml-Øns‚ Cu Bt]-£n-I-{]-hmlw

(e-£-°-W-°n\v Bw]n-b¿ sshZyp-Xn) krjvSn-°p∂ Ub-\mtam {]`m-h-amWv `qIm-¥n-I-Xbv°p Imc-Ww. `qan-

bpsS Im¥n-I-{[phw GXm\pw e£w h¿jw IqSp-tºmƒ Zni-am-dp∂p (sX°pw hS°pw {[ph-ßƒ At\ym\yw

amdp-∂p). `q{`-a-W-th-K-hy-Xymkw Xncn-®m-hp-∂-XmWv Imc-Ww. 30,000 h¿jw apºmWv HSp-hn¬ Zni-am-dn-b-X-s{X.

kqcy≥ Hcp H∂mw kajvSn (population-I) Xmcw

kucbqYw cq]w-sIm≠ s\_p-e-bn¬ {]Ir-Xn-bnse F√m aqe-I-ßfpw D≠m-bn-cp-∂XpsIm≠m-Wt√m

`qan-bnepw AsXms° ImW-s∏-Sp-∂-Xv. F∂m¬ {]]© hn⁄m-\obw ]d-bp-∂Xv {]]-©-Øns‚ XpS-°-Øn¬

ssl{U-P\pw loen-bhpw am{Xta Imcy-ambn krjvSn-°-s∏-´p-≈p F∂mWv a‰p aqe-I-ßƒ \n¿an-°-s∏-Sp-∂Xv

\£-{X-°m-ºn-em-Wv. ssl{U-P≥ ^yqj≥hgn loen-b-hpw, {Sn∏nƒ loenbw ^yqj≥ hgn- Im¿_Wpw Hcp

loen-bhpw IqSn-t®¿∂v HmIvkn-P-\pw, r-{]{In-b, s-{]{Inb Ch-bn-eqsS a‰p-aq-e-Ifpw (C-cp-ºp-h-sc-bp-≈-h) krjvSn-

°-s∏-Sp-∂p. kq∏¿ t\mh kvt^mS-\-Øn-emWv _m°n-bp-≈h P∑-sa-Sp-°p-∂-Xv. Ah Np‰pw NnXdn \£-{Xm-¥c

[qfn-bmbn amdp-∂p. AXn-`o-a≥ \£-{X-ßƒ ssl{U-P≥ ^yqj≥ Bcw-`n®v A-[n-IImew Ign-bpw-aptº s]m´n-

sØ-dn-°pw. NnX-dn-sØ-dn-°p∂ s\_p-e-bn¬ [mcmfw ssl{U-P\pw F√m-aq-e-I-ßfpw D≠m-Ipw. CXn¬\n∂v
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]pXnb \£-{X-ßƒ P\n-s®-∂p-h-cmw. \ΩpsS kqcy≥ AØcw Hcp c≠mw Xe-ap-d (population-I) \£-{X-am-

sW∂p thWw Icp-Xm≥. s\_p-e-bnse HmIvkn-P≥ Hcn-°epw kzX-{¥m-h-ÿ-bn¬ \n¬°n-√. Im¿_-Wp-ambn

tN¿∂v CO2, ssl{U-P-\p-ambn tN¿∂v H2O XpS-ßnb kwbp-‡-ß-fp≠mIpw. kuc-bq-Y-Øn¬ ({]]-©-Ønepw)

CO2, H2O, knen-t°-‰p-Iƒ F∂nh [mcm-f-am-bp-≠v. kuc-bq-Y-Øn¬, kqcy-\n¬ \n∂-I-se-bmWv H2O G‰hpw IqSp-

X¬.

[qatIXp-°fpw D¬°-Ifpw

Du¿´v ¢uUn¬ Id-ßp∂ Aip≤ lna-tKm-f-ßtfm Ipbv∏¿ s_¬‰nse hkvXp-°tfm BWv Gsdbpw

[qa-tI-Xp-°-fmbn amdp-I. GsX-¶nepw hnt£m-`-ßƒ aqew (B taJ-ebv°p kao-]-Øp-IqSn Hcp henb hkvXp

IS-∂p-t]m-bm¬ aXn) Du¿´v ¢uUn¬\n∂v hkvXp-°ƒ NnX-dn-t∏m-Ipw. NneXv kuc-bq-Y-Øn\p ]pd-tØ-°v, NneXv

D≈n-te-°v. NneXv kq-cy-\n¬ sN∂p-ho-gmw. NneXp hgn-°v, hymg-Øn-s‚tbm a‰p `oa≥am-cp-sStbm kzm[o-\-Øn¬

hgn-amdn, AXn-Zo¿L-hr-Ø-Øn¬ kqcy-s\-Np-‰mw. Cßs\ Np‰p-∂h kqcys\ kao-]n-°p-tºmƒ, kuc-hm-Xhpw

hnIn-c-W-hp-ta‰v Ah-bnse sFkv _mjv]-am-hp-Ibpw [qfn-Iƒ kzX-{¥-am-hp-Ibpw sNøpw. hnIn-cW a¿±--ta‰v

Ah ]n∂n-te°v (kq-cy\v FXn¿Zn-i-bn¬) X≈-s∏´v hmembn amdp-∂p. Hcp sslt{Um-Ivkn¬hmepw Hcp [qfn-hm-

epw. CXmWv [q-a-tIXp (hm¬\-£-{Xw). kqcy-\-Sp-sØ-Øp-tºmƒ hmen\p \ofw IqSpw. DZm. lmen [qa-tIXp 20

In.-ao. Hmfw hen-∏-ap≈ sFkv ]nWvUamWv. AXp kqcys\ Np‰m≥ 76 sIm√w FSp-°pw. kqcy-\-SpØv 9 tImSn

In.-an. hscbpw AIse 500 tImSn-bn-e-[nIw In.-ao. hscbpw BWv ]Y-ssZ¿Lyw. hmen\v At\-I-tImSn In.-an.

(`q-]Yw hsc) \ofw ImWpw. [qa-tI-Xp-°ƒ hmep-ambn k©-cn-°p-I-b√; Ah-bn¬ \n∂p≈ _mjv]-{]-hm-l-

amWv hmev. [qa-tIXp t]mb hgn°v ]Zm¿Y-ßƒ NnX-dn-°n-S-°pw. B hgn `qan IS-∂p-t]m-Ip-tºmƒ Ah `qA-¥-

co-£-Øn¬ {]th-in®v IØpw. CXmWv D¬°mh¿jw. Hmtcm XhWbpw 2% Hmfw ]Zm¿Yw \jvS-s∏-Spw. sFkv

Xocp-∂-tXmsS henb ]md-Ifpw a‰pw kzX-{¥-am-Ipw. Ch henb D¬°-Iƒ (meteorites) Bbn `qan-bn¬ ]Xn-°mw.

Nne-t∏mƒ [qa-tI-Xp-°ƒ Xs∂ `qan-bn¬ ]Xn-°mw. DZm. djy-bnse Xp¶-pjvI.

`uta-Xc Pohs‚ km[yX

\Ωƒ Cu {]]-©-Øn¬ H‰-°mtWm?  Cu ImWp∂ ̀ qan-bn-√msX a‰p ÿe-ß-fn¬ Pohn-I-fpt≠m?

Poh≥ Fß-s\-bmWv D≠m-bXv?  AXv ̀ qan-bn¬ Xs∂ D≠m-b-XmtWm ? AtXm ̀ qan°v ]pdØv \n∂pw h∂-XmtWm?

a\p-jy≥ F√m°meØpw tNmZn®psIm≠n-cn-°p-∂Xpw ]q¿Æ-amb DØcw In´m-Ø-Xp-amb tNmZy-ß-fmWv CsX-√mw.

CXn¬ ̀ qan°v ]pdØv Poh-\pt≠m F∂ tNmZy-amWv ChnsS ]cn-tim-[n-°p-∂-Xv. ̀ qan°v ]pd-Øp≈ Pohs‚ km[yX

]cn-tim-[n-°p-∂-Xn\v ap≥]v ̀ qan-bn¬ ImWp∂ Poh-s\-∏‰n Aev]w a\- n-em-°mw. {]Xy-£-Øn¬ hfsc sshhn-[y-

am¿∂ Xcw Poh-Pm-e-ß-fmWv ̀ qan-bn¬ ImWp-∂-Xv. kap-{Z-Ønse ̀ oa≥ Xnan-wK-e-ßƒ, Ic-bnse h≥ arK-ßƒ, BIm-

i-Ønse ]d-h-Iƒ, Im´nse h≥ hr£-ßƒ, Ic-bnepw IS-enepw Pohn-°p∂ At\-I-Xcw sNdp-Po-hn-Iƒ, a‰v kky-

Pm-e-ßƒ Ch-sb√mw a\pjy t\{Xßƒ°v tKmN-c-amb Pohn-I-fm-Wv. CXn-s\-°mƒ At\-I-a-Sßv hcp-∂-h-bmWv

IÆpsIm≠v t\cn v́ ImWm≥ Ign-bmØ _mIvSo-cnb Dƒs∏-sS-bp≈ kq£va Pohn-Iƒ. acp-̀ q-an-bnse Db¿∂ Xm]-

Ønepw {[ph-ß-fnse sImSpw-X-Wp-∏nepw Pohn-°m≥ ]Tn® Pohn-Isf ̀ qan-bn¬ ImWmw.

`qan D≠m-bń v Ct∏mƒ GXm≠v 450 tImSn h¿j-ßƒ Ign™p F∂mWv IW-°m-°-s∏-́ n-́ p-≈-Xv. A·n-]¿∆-X-

ß-fpsS XpS¿®-bmbs]m´n-sØ-dn-I-fpw, Intem-ao-‰-dp-Iƒ hen-∏-ap≈ AÃ-tdm-bnUvIfpsS ]X-\-ßfpw sIm≠v Iep-

jn-X-am-bn-cp∂ ̀ qan H∂S-ßn-bXv GXm≠v 400 tImSn h¿j-ßƒ°v apºm-Wv. 380 tImSn h¿j-ßƒ°v ap≥]v Xs∂ ̀ qan-

bn¬ Poh≥ D≠m-bn-cp∂p F∂mWv {Ko≥em‚n¬ Is≠-Ønb ]pcm-X\ine-I-fn¬ \S-Ønb Im¿_¨ Abv-tkm-

Dr.tKmUvs{^ eqbnkv
(t{]m--̨ sshkv Nm≥kne¿, CUSAT,sIm®n)
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tSm∏v ]T-\-ßƒ kqNn-∏n-°p-∂-Xv. Bkvt{X-en-b-bn¬ \S∂ Nne ]pXnb ]T-\-ßƒ 400 tImSn h¿j-ßƒ°v ap≥]v

Xs∂ ̀ qan-bn¬ Poh≥ D≠m-bn-cn-∂p F∂v kqNn-∏n-°p-∂p. AXm-bXv Poh\v A\p-Iq-e-amb Hcp kml-Ncyw D≠m-

b-t∏mƒ Xs∂ ̀ qan-bn¬ Poh≥ {]Xy-£-s∏´p F∂v ImWmw. Cu Poh≥ ̀ qan-bn¬ Xs∂ kzbw D≠m-b-XmtWm

AtXm ̀ qan°v ]pdØv \n∂pw h∂-XmtWm F∂ tNmZyw Ah-ti-jn-°p-∂p. BZy-Im-eØv ̀ qan-bn-ep-≠m-bn-cp-∂Xv

shdpw kq£vPohn-Iƒ am{X-am-sW-∂mWv ]T-\-ßƒ ImWn-°p-∂-Xv. Poh-s\-°p-dn®v a\- n-em-°p-∂-Xn¬ Hcp

h≥Im¬sh-bv∏m-bn-cp∂p Um¿hns‚ ]cn-Wma kn≤m-¥w. Pohn-Iƒ°v \nc-¥-c-ambn ]cn-Wmaw kw -̀hn-°p∂p.

Aßs\ ]pXn-b-Xcw Pohn-Iƒ D≠m-Im-sa∂pw Ah-bn¬ Hmtcm kml-N-cy-Øn-epw tbmKy-am-bh am{Xw \ne-\n¬°pw

F∂pamWv Um¿hns‚ kn≤m¥w ]d-bp-∂-Xv. Cu kn≤m¥w A\p-k-cn®v tImSn-°-W-°n\v h¿j-ßƒ \o≠ ]cn-

Wma {]{In-b-bn-eq-sS-bmWv kq£va Pohn-I-fn¬ \n∂pw a\p-jy-\pƒs∏sSbp≈ ̀ qan-bn¬ ImWp∂ F√m Poh-Pm-e-

ßfpw D≠m-b-Xv. Ct∏mƒ ̀ qan-bn-ep≈Xns\°mƒ At\-I-a-Sßv hnhn-[-Xcw Poh-Pm-e-ß-fmWv Cu ]cn-Wma {]{In-

b-°n-S-bn¬ ̀ qan-bn¬ h∂p-t]m-b-Xv. Poh-s\-°p-dn-®p≈ Adn-hns‚ as‰mcp kp{]-[m\ \mgn-I-°-√m-bn-cp∂p Un.-

F≥.F˛bpsS I≠p-]n-Sn-Øw. Pohn-I-fpsS Hmtcm tImi-Øn-ep-ap≈ Un.-F≥.F X∑m-{X-I-fn¬ kw -̀cn-®n-cn-°p∂

hnh-c-ßƒ°-\p-k-cn-®mWv Pohn-I-fpsS LS\ amdp-∂-sX∂v imkv{Xw Is≠-Øn.

tImi-ßƒ hnL-Sn®v c≠m-Ip-tºmƒ Un.-F≥.F˛bpsS ]I¿∏p-Iƒ krjvSn-°-s∏-Sp-∂p. Cßs\ ]pXn-b-

Xmbn D≠m-Ip∂ Un.-F≥.F X∑m-{X-bn¬ tiJ-cn-®n-cn-°p∂ P\n-X-I-hn-h-c-ßƒ°v Nne-t∏mƒ sX‰p-Iƒ hcmw. CØcw

sX‰p-Iƒ Nne-t∏mƒ Pohn°v KpW-I-c-am-Ip-sa-¶n¬ AØcw Pohn-Iƒ \ne-\n¬°m≥ km[yX IqSp-∂p. ]cn-Wmaw

CØ-c-Øn¬ kw -̀hn-°mw. P\n-XI hnh-c-ßƒ sshd- p-Iƒ hgntbm a‰p coXn-I-fntem Pohn-Iƒ XΩn¬ ssIam-

dp∂Xneq-sSbpw ]cn-Wmaw kw -̀hn-°m-sa∂v Is≠-Øn-bn-́ p-≠v. Aßs\ Um¿hns‚ ]cn-Wma kn≤m-¥-Øn\v Un.-

F≥.-F-̨ -bpsS I≠p-]n-Sn-Ø-tØmsS IqSp-X¬ imkv{XobmSn-Ød D≠m-bn.

`qan-bnse F√m Pohn-Ifpw H∂n¬ \n∂v ]cn-Wmaw sNbvXv D≠m-b-Xm-sW∂ hmZ-Øn\v i‡n-bmb sXfn-hp-

I-fmWv Ct∏mgp≈-Xv. F¥mWv Cu sXfn-hp-Iƒ F∂v ]cn-tim-[n-°mw. Pohn-I-fpsS P\n-X-I-hn-h-c-ßƒ Hcp Kp]vX-̀ m-

j-bn¬ Un.-F≥.F X∑m-{X-I-fn¬ AS-ßn-bn-cn-°p-∂p. CXv hnh¿Ø\w sNbvXmWv tImi-ß-fn¬ ]e {]h¿Ø-\-

ßƒ°m-h-iy-amb t{]m´o-\p-Iƒ \n¿Ωn-°-s∏-Sp-∂-Xv. ]e-Xcw t{]m´o-\p-I-fpsS H∂n-®p≈ {]h¿Ø-\-̂ -e-am-bmWv

tImi-ßƒ°v ]eXpw sNøm-\m-Ip-∂-Xv. ̀ qan-bn-ep≈ F√m Poh-tIm-i-ßfpw Un.-F≥.-F-̨ bpw t{]m´o-\p-ap-]-tbm-Kn-

®p≈ Cu kmt¶-XnIhnZy D]-tbm-Ks∏Sp-Øn-bmWv {]h¿Øn-°p-∂-Xv. Un.-F≥.-F-̨ -bn¬ P\n-X-I-hn-h-c-ßƒ tiJ-

cn-®p-sh-bv°m≥ ]e Kp]vX-̀ m-j-Ifpw D]-tbm-Kn-°m-sa-∂n-cns° ̀ qan-bnse F√m Pohn-Ifpw Htc Kp]vX-̀ m-j-bmWv

D]-tbm-Kn-°p-∂-Xv. ]e-Xcw Aant\m BknUv X∑m-{X-Iƒ ASp°n LSn-∏n-®mWv Poh-tIm-i-ß-fn¬ t{]m ó-\p-Iƒ \n¿Ωn-

°-s∏-Sp-∂-Xv. At\Iw Aant\m Bkn-Up-Iƒ D≠m-bń pw AXn¬ 20 FÆw am{Xta ̀ qan-bnse Poh≥ D]-tbm-Kn-°p-

∂p-≈p.

CSXv ssIbpw heXv ssIbpw hyXyÿam-bn-cn-°p-∂Xpt]mse Htc X∑m{X Xs∂ CSXpXchpw he-Xp-X-

chpw D≠m-Imw. CSXpXctam heXpXctam am{X-am-bn-́ p≈ Aant\m BknUv X∑m-{X-Iƒ D]-tbm-Kn®v Hcp t{]m´o≥

c≠p-X-c-Øn¬ \n¿Ωn-°m-sa-∂n-cns° CSXpXcw am{X-amWv ̀ qan-bnse F√m Poh\pw D]-tbm-Kn-°p-∂-Xv. AXp-t]mse

Xs∂ ]e-Xcw Un.-F≥.F X∑m-{X-Iƒam-{X-amWv ̀ qan-bnse Poh≥ D]-tbm-Kn-°p-∂-Xv. CXn¬ \ns∂√mw sXfn-bp-

∂Xv ̀ qan-bnse Poh-s\√mw GtXm Hcp kq£va Pohn-bn¬ \n∂pw ]cn-Wmaw sNbvXv D≠m-b-Xm-sW-∂m-Wv. F∂m¬

Cu BZy Pohn Fhn-sS-\n∂p≠mbn F∂ tNmZy-Øn\v hy‡-amb DØcw C√. Cu BZy Pohn cmk-]-cn-Wm-a-ß-

fpsS ̂ e-ambn ̀ qan-bn¬ X\nsb D≠m-b-XmtWm? AtXm Cu Pohntbm AXns‚ ]q¿∆n-Itcm ̀ qan°v ]pdØv \n∂pw

ChnsS FØn-b-XmtWm? cmk-{]-h¿Ø-\-ßƒ hgn Poh≥ Fß-s\-bp-≠m-Im-sa∂v CXp-hsc Is≠-Øn-bn-́ n-√. ssPh-

X-∑m-{X-Iƒ \n¿Ωn-°-s∏-́ mepw AXn-k-¶o¿Æ-amb P\n-X-I-hn-h-c-ßƒ Fßs\ X\nsb D≠mIpw F∂  tNmZy-

Øn\v DØ-c-an-√. cmk-h-kvXp-°-fn¬ \n∂pw Poh-tImiw D≠mb {]{In-b°v hfsc \o≠ Ncn-{X-ap-s≠∂v A\p-am-

\n-t°-≠n-bn-cn-°p-∂p. hfsc Npcp-ßnb ka-bw-sIm≠v ̀ qan-bn¬ Poh≥ X\n-sb-bp-≠m-Im-\p≈ km≤yX hfsc
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hfsc Ipd-hm-Wv. AXpsIm≠v ̀ qan-bnse Poh≥ ̀ qan°v ]pdØv \n∂pw h∂-Xm-sW∂v Icp-tX-≠n-bn-cn-°p-∂p.

Aßs\sb¶n¬ ̀ qan-bn¬ am{X-a√ a‰p ]e-bn-S-ß-fnepw Poh≥ D≠m-bn-cn-°-Ww.

Pohs‚ Hcp {][m\ kz̀ mhw ]cn-X-ÿn-Xn-I-tfmSv CW-ßn-t®-cm-\p≈ Ign-hm-Wv. ̀ qan-bn¬ Xs∂-bp≈ sshhn-

[yhpw ITn-\-hp-am-bp≈ ]cn-X-ÿn-Xn-I-fn¬ CWßn Pohn-°p∂  kq£vaPohn-Isf ImWmw. ̀ qan-°-Sn-bn¬ GXm\pw

Intem-ao-‰¿ Xmsg aÆn-\-Sn-bn¬ Pohn-°p∂ kq£va Pohn-Isf Is≠-Øn-bn-́ p-≠v. IS-en-\-S-bnse A·n]¿∆-X-ß-fp-

ambn _‘-s∏´ sslt{U sX¿a¬ \n¿§a Zzmc-ß-fn¬ \n∂pw hc-p∂ AXn-Xm-]-ap≈ Pe-Øn¬ Pohn-°p∂ kq£vam-

Wp-°sf Is≠-Øn-bn-́ p-≠v. CØcw AWp-°ƒ°v Xnfbv-°p∂ sh≈-Ønepw hf-cm≥ Ign-bpw. AXp-t]mse {[ph-

ß-fnse a™p-]m-fn-Iƒ°-Sn-bn¬ hf-cp∂ kq£vam-Wp-°fpw D≠v. Cu ]pXnb Is≠-Ø-ep-Iƒ kqNn-∏n-°p-∂Xv

ap≥]v Icp-Xn-bn-cp∂Xnepw IqSp-X¬ ITn-\-amb ]cn-X-ÿn-Xn-I-fnepw Poh≥ \ne-\n¬°pw F∂m-Wv. ̀ qan-bn¬ \n∂pw

hyXy-kvX-amb ]cn-X-ÿnXnIfp≈ a‰p {Kl-ß-fn¬ Poh≥ D≠m-hm≥ CXv km≤yX Iq´p-∂p.

kuc-bq-Y-Øn¬ Poh\v km≤y-X-bp≈ ÿe-ßƒ GsXm-s°-bm-sW∂v t\m°mw. Poh-\p-≠m-Im≥ hfsc

km[y-X-bp≈ Hcp ÿew sNm∆m-{K-l-am-Wv. sNm∆m {Kl-Øn\v ̀ qan-bp-tSXp t]mep≈ Hcp I´n-bp≈ A¥-co-£-an-√.

AXp-sIm≠v ̀ qan-bn-te-Xp-t]m-ep≈ HmIvkn-P≥ izkn-°p∂ hen-b-Xcw Pohn-Iƒ sNm∆-bn-ep-≠m-Im-\p≈ km[y-X-

bn-√. ]t£ sNm∆-bn¬ Pe-ap-s≠∂v ]e ]cy-th-£W-ß-fn¬ \n∂pw sXfn-™n-́ p-≠v. AXp-sIm≠v AhnsS aÆn-\-

Snbn¬ kq£vam-Wp-°ƒ ImWm-\p≈ km[yX hfsc IqSp-X-em-Wv. sNm∆-bn¬ CubnsS Is≠-Ønb ansX-bn≥

hmXIw aÆn-\-Sn-bnse kq£va Pohn-I-fpsS {]h¿Ø-\-̂ -e-am-bp-≠m-Ip-∂-Xm-sW∂v hmZn-°-s∏-Sp-∂p.

kuc-bq-Y-Øn¬ Poh≥ ImWm≥ km[y-X-bp≈ as‰mcp ÿew hymg {KlØns‚  D]-{K-l-amb bptdm-∏m-bn-

em-Wv. bptdm-∏m-bpsS I´n-bp≈ lna-]m-fn-Iƒ \nd™ D]-cn-X-e-Øn-\-Sn-bn¬ At\Iw Intem-ao-‰¿ Bg-ap≈ Pe-k-

ap{Zw Ds≠-∂mWv \nK-a-\w. Cu kap-{Z-Øn-\-Sn-bn¬ A·n-]¿∆-X-ßƒ D≈-Xmbpw IW-°m-°-s∏-Sp-∂p. kap-{Z-Øn-\-

Sn-bn¬ CØcw kml-N-cy-Øn¬ kqcy-{]-Imiw Bh-iy-an-√msX Pohn-°p∂ Pohn-Isf Is≠-Øn-bn-́ p-≠v. AØcw

Pohn-Iƒ bqtdm-∏mbn¬ D≠m-Im≥ km[yX hfsc IqSp-X-em-Wv. {ZmhIcq]-Øn-ep≈ Pe-Øn¬ ssPh {]h¿Ø-\-

ßƒ°m-h-iy-amb Du¿÷w Nne cmk-]-Zm¿∞-ßƒ D]-tbm-Kn®p t\Sm≥ km[n-°p-sa-¶n¬ kq£vaPohn-Iƒ°v Poh≥

\ne-\n¿Øm-\m-Ipw. Cu Pnhn-Isf B{i-bn®v a‰p-Nne Pohn-Iƒ°pw AhnsS Pohn-°m-\m-Ipw. Aßs\ Hcp Xc-Øn-

ep≈ Poh kaqlw Cu D]-{K-l-Øn¬ D≠m-hmw. hymg{Kl-Øns‚ i‡-amb Kpcp-Xzm-I¿jW ̂ e-am-bp-≠m-Ip∂

then-tb‰hpw then-bn-d-°hpw krjvSn-°p∂ Xm]-amWv Cu D]-{K-l-Øns‚ Dƒ`mKw NqSm-Im-\p≈ Hcp Imc-Ww.

kucbqY-Øn¬ Pohs‚ km[y-X-bp≈ as‰mcp ÿew hm¬\-£-{X-ß-fm-Wv. Pohs‚ hml-I-c-mbn {]h¿Øn-

°m≥ km≤yXbp≈-h-bmWv hm¬\-£-{X-ßƒ. hm¬ \£-{X-ß-fn¬ Pe-Øn\v ]pdta hf-sc-b-[nIw Im¿_¨ kwbp-

‡-ßƒ D≈-Xmbn Is≠-Øn-bn-́ p-≠v. hm¬ \£-{X-ßƒ hfsc XWp-Ø-h-bm-sW-¶nepw Ah-bpsS Dƒ`m-KØv NqSv

D≠m-Im≥ km[y-X-bp--≠v. tdUntbm BIv‰n-hn‰n aqew Ch-bpsS Dƒhiw NqSm-°mw. NqSv Pe-Øn-s‚bpw Im¿_¨

kwbp-‡-ßfpsS-bp-sa√mw km∂n-≤y-Øn¬ hm¬ \£-{X-ßƒ°v D≈n¬ kq£va-Po-hn-Iƒ hf-cm-\p≈ km[y-X-bp-

≠v. C\nbpw Poh≥ XpS-ßp∂ {Kl-ß-fn¬ Poh≥ XpS-ßmØ IWn-I-Iƒ FØn-°p-hm≥ \£-{X-ßƒ°v Ign-bp-

sa∂v Icp-X-s∏-Sp-∂p. tdUntbm BIvSn-hn-‰n-bpsS Bh-iy-an-√msX Xs∂ kq£vam-Wp-°-fpsS {]h¿Ø\wsIm≠v hm¬\-

£-{X-ßƒ°p-≈n¬ NqSv \ne-\n-dp-Øm\m-Ip-sa∂pw A`n-{]m-b-ap-≠v.

C\n kuc-bq-Y-Øn\v ]pd-Øp≈ Pohs‚ km[yX ]cn-tim-[n-°mw. kqcy-s\-t∏mse a‰v \£-{X-ßƒ°v Np‰pw

{Kl-ßƒ Dt≠m-sb∂ tNmZy-Øn\v ]≠v DØ-c-an-√m-bn-cp-∂p. F∂m¬ C∂v \qdn-e-[nIw kucbqY {Kl-ßƒ Is≠-

Øn-°-gn-™p. hfsc kºq¿Æ-amb ]pXnb kmt¶-XnIhnZy D]-tbm-Kn-®mWv CØcw {Kl-ßsf Is≠-Øn-bn-cn-°p-

∂-Xv. F∂m¬ Cu {Kl-ßƒ Ah-bpsS kqcy-\n¬ \n∂pw Hcp \n›nX AI-e-Øn-e√ F¶n¬ AØcw {Kl-ß-fn¬

{Zmh-I-cq-]-Øn-ep≈ Pew D≠m-bn-cn-°p-I-bn-√. H∂p-In¬ lna-am-tbm As√-¶n¬ Bhn-bmtbm Pew D≠m-Ip-I-bp-

≈p. Hcp \£-{X-Øn\v Np‰pw hmk-tbm-Ky-amb aWvUew F∂m¬ AØcw Zqc-Øn¬ \n¬°p∂ {Kl-Øn¬ {Zmh-I-

Pew D≠m-bn-cn°pw F∂-Xm-Wv. Cßs\ Poh\v hmk-tbm-Ky-amb aWvU-e-Øn¬ Xs∂ Ct∏mƒ {Kl-ßƒ Is≠-

Øn-I-gn-™p. {]]-©-Øn¬ Poh≥ Hcp A]q¿∆ {]Xn-̀ m-k-a-s√-¶n¬ CØcw {Kl-ß-fn-se√mw Pohn-Iƒ D≠m-Imw.
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\ΩpsS Kme-Ivkn-bn¬ Xs∂ At\Iw tImSn \£-{X-ßƒ D≠v. {]]-©-Øn-em-Is´ \Ωp-tS-Xp-t]m-ep≈ At\-I

tImSn Kme-Ivkn-I-fp-≠v. Aßs\ {]]©w apgp-h≥ Pohs‚ km[yX D≈-Xmbn IW-°m-t°-≠n-h-cpw.

Poh-\m-h-iy-amb aqe-I-ßƒ {]]-©-Øn¬ kpe-̀ -am-Wv. tdUntbm Akvt{SmWan hgnbpw, C≥{^m-sdUv

Akvt{Sm-Wan hgnbpw At\Iw Im¿_¨ kwbp-‡-ßƒ \£-{X-ßƒ°n-S-bnse s]mSn-]-S-e-ß-fn¬ Is≠-Øn-

bn-́ p-≠v. Pohs‚ ASn-ÿm-\-aq-e-I-amb Im¿_¨ \£-{X-ß-fn¬ \n¿Ωn-°-s∏-Sp-∂p. Poh≥ {]]-©-Ønse Hcp

km[m-cW {]Xn-̀ m-k-am-Im\mWv km[y-X. Aß-s\-sb-¶n¬ a\p-jys\t∏msetbm As√-¶n¬ IqSp-X¬ _p≤n-bp-

≈Xpw hnImkw {]m]n-®-Xp-amb kwkvIm-c-ßƒ {]]-©-Øn-ep-≠m-Imw. F∂m¬ CXn-s\m∂pw \ap°v CXp-hsc

sXfn-hp-Iƒ e`n-®n-́ n-√. At\Iw {]Im-i-h¿j-ßƒ AI-te°v Hcp k©mcw Ct∏m-g-dn-bm-hp∂ kmt¶-XnIhnZy

D]-tbm-Kn®v GXm≠v Akm-[y-am-Wv. ASpØ \£-{X-Øn-te°v Abbv-°p∂ tdUntbm kn·-ep-Iƒt]mepw h¿j-

ßƒ Ignt™ AhnsS FØp-I-bp-≈p. Ahn-sS-bp≈ PohnIƒ adp-]-Sn-bb®m¬ Xs∂ AXpw h¿j-ßƒ Ignt™

ChnsS In´p-I-bp-≈q. F∂n-cp∂mepw ̀ qan-bn¬ \n∂pw \£-{X-°q-́ -Øn-te°v \Ωƒ tdUntbm kn·-ep-Iƒ Ab-

®p-sIm-≠n-cn-°p-I-bm-Wv. AhnsS D≠m-Im≥ km[y-X-bp≈ imkv{X-]p-tcm-KXn ssIh-cn® Pohn-Iƒ Cu kn·-ep-

I-fpsS A¿∞w a\- n-em-°n {]Xn-I-cn°mw F∂ {]Xo-£-bn-emWv tdUntbm kn·-ep-Iƒ Ab-°p-∂-Xv. AXp-

t]m-seXs∂ \Ωfpw henb tdUntbm B‚n\ D]-tbm-Kn®v {]tXyI kn·-ep-Iƒ Fs¥-¶nepw hcp-∂pt≠m

F∂v {i≤n-®p-sIm-≠n-cn-°p-I-bm-Wv. CXp-hsc {]tXyI kn·-ep-Iƒ H∂pw e`n-®n-́ n-√.

AXn-hn-im-e-amb {]]-©-Øn¬ \Ω-sf-t∏m-se-bp≈ a\p-jy¿ Ds≠¶n¬t]mepw Ah-cp-ambn kº¿°w

]pe¿Øm≥ Ign-bmØhÆw AI-eØn-em-Wv F∂-Xp-sIm≠v {]mtbm-Kn-ambn \Ωƒ Ct∏mƒ H‰-°m-Wv.

Zriy-{]-]©w

{]]©w F∂ ]Zw sIm≠v s]mXpth Dt±-in-°p-∂Xv F√m-Øn-t‚bpw kw{Klw F∂m-Wv.  F√m-Øn-

t\bpw ]‰n Hcp-an-®p≈ hnh-£.  \ap°v ]cn-Nn-X-ß-fmb {Z-hyw, Du¿Pw, ÿew, Imew, Poh≥, a\ v, t_m[w

XpSßn F√mw, F√mw.  tPymXn-im-kv{X-Øns‚ Ct∏m-gsØ Ah-ÿ-bn¬ {]]©w F∂p ]d-bp-tºmƒ, \ΩpsS

At\z-j-W-Øns‚, Kth-j-W-Øns‚ Iogn¬ hcp-∂-Xv, s]mXpth ̀ uta-Xcw F∂p ]d-bm-hp∂ {Zhy-hpw, Du¿Phpw,

ÿe-hpw, Imehpw BWv.  ̀ qan-bm-I-s ,́ Poh\v ]ndhn \¬In-b, Poh\v k‘m-cWw Acp-fp∂p F∂ A\-\ykm[m-

c-W-Xbp≈ Hcp {Klw F∂ \ne-bn¬ am{X-amWv Dƒs∏-Sp-∂-Xv.  Poh≥ F∂ {]Xn-̀ m-k-am-Is´ ̀ uta-Xc Pohs‚

em©c-\-Iƒ°pw e£-W-ßƒ°pw th≠n-bp≈ At\z-j-W-ß-fn¬ Dƒs∏-Sp-∂p.

eph≥tlm°v IÆm-Sn-®n-√p-Iƒ {]tXyI coXn-bn¬ LSn-∏n®v (ssa-t{Im-kvtIm∏v I≠p-]n-Sn-®v) kq£va-tem-

I-Øn-te-°p≈ PmeIw Xpd-∂p.  Keo-entbm IÆm-Sn-®n-√p-Iƒ {]tXyI coXn-bn¬ LSn-∏n®v (sS-en-kvtIm-∏p-]-tbm-

Kn-®v) A\¥-hn-im-e-X-bn-te-°p≈ Pme-Ihpw Xpd-∂p.

]pd-Øn-dßn apI-fn-te°v t\m°n-bm¬ ImWp∂ \£{X hnf-°p-Iƒ ]Xn® BIm-i-ta-°-́ nsb \mw \nco-

£-W-Øn\p hnt[-b-am-°p-hm≥ D]-tbm-Kn-°p∂ Nne kt¶-X-ß-sf-∏-‰n-bpw, \nco-£-W-ßƒ \ap-°-dn-hm-°n-Ø-

∂n-́ p≈ Nne hnti-j-X-I-sf-∏-‰n-bp-amWv ChnsS ]d-bp-hm≥ Dt±-in-°p-∂-Xv.

\ap°v ]cn-tim-[n-°p-hm\pw ̂ nkn-Ivkn-s‚, Du¿÷-X-{¥-Øns‚ XXz-ß-fpsS shfn-®-Øn¬ a\- n-em-°p-

hm\pambn, hnime {]]-©-Øn¬ \n∂v, IsÆØm Zqc-Øn¬ \n∂v Fs¥m-s°-bmWv ktµ-i-hm-l-I-cmbn \ΩpsS

Dr.sI. Cµp-teJ
(Reader, Dept. of Applied Physics, M.G.University)
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ASpØv FØp-∂Xv?

1. hnZyp-XvIm¥ Xcw-K-ßƒ --̨  CXp-hsc \mw G‰hpw A[n-I-ambn D]-tbm-Kn-®h Ch-bm-Wv.  CXn¬ \ΩpsS

IÆv, ImWp-hm-\mbn D]-tbm-K-s∏-Sp-Øp∂ Zriy-X-cw-K-ßƒ IqSm-sX, Infra red, ultraviolet, microwave,
radio wave, x-ray XpS-ßn-bh Dƒs∏-Sp-∂p.  Ch s]mXpsh hmXI s]mSn]S-e-ßƒ, Xß-fpsS Xm]-\n-e-

°-\p-krXw hnk-cWw sNøp-∂-h-bm-Wv.

2. tImkvanIv civan-Iƒ, D¬°m JWvU-ßƒ, kvt]kv anj-\p-I-fn-eqsS \ap°v e`y-am-Ip∂ N{µ-in-e-Iƒ,

kuc-hm-X-km-ºn-fp-Iƒ XpS-ßnb {Zhy-ßƒ.

3. \£-{X-ß-fpsS A¥¿`m-K-ß-fn¬ \n∂pw a‰pw, t\sc \ΩpsS ASp-sØ-Øp∂ \q{Snt\m IWn-I-Iƒ.

4. Kpcp-Xzm-I¿jW t{kmX- p-I-fn¬ kw -̀hn-°p∂ hyXn-bm-\-ßƒ ÿe-Ime t£{X-Øn¬ (space time)
Cf-°n-hn-Sp∂ Xnc-Iƒ ̨  Kpcp-Xzm-I¿jW t£{X Xcw-K-ßƒ ̨  gravitational waves.

Ch-sb-bmWv C∂v {][m-\-ambn \mw Adn-bp-∂Xpw \nco-£-W-ßƒ°mbn B{i-bn-°p-∂-Xpw.

ck-I-c-ß-fmb c≠p kwK-Xn-Iƒ FSpØp ]d-b-s´.  ̀ qan-bpsS A¥-co£w Aƒ{Sm-h-b-e-‰n-t\-bpw, infrared
t\bpw At]-£n®v XmcXtay\ Ffp-∏-Øn¬ Zriy-X-cw-K-ßsf IS-Øn-hn-Sp-∂p.  AXn-\m-em-hWw \ΩpsS IÆp-Iƒ

hn-ZypXv Im¥-X-cw-K-ß-fpsS Iq -́Øn¬ Ch-tbmSp am{Xw {]Xn-I-cn-°p∂ coXn-bn¬ ]cn-W-an®p h∂-Xv.

Pohs‚ B[m-c-ambn \mw Adn-bp∂ Pe X∑m-{X, H2O, hnL-Sn-®m¬ H Dw, OH Dw Iń p-∂p.  Ch-bn¬ ssl{U-

P-\n¬ \n∂p hcp∂ 21 cm Xcw-K-ssZ¿Ly-ap≈ tdUntbm Xcw-Khpw sslt{Um-Ivkn-en¬ \n∂p hcp∂ 19 cm Xcw-

Khpw \£-{Xm-¥c taJ-e-bnse hmXI ]S-e-ßsf Xpf®v Xmc-X-tay\ Ffp-∏-Øn¬ \ΩpsS ASp-sØ-Øp-∂p.  Aßns\

hnZyp-XvIm¥ Xcw-K-ß-fpsS t{iWn-bn¬ \mw ImWp-hm-\p-]-tbm-Kn-°p∂ Zriy-Pm-eIw (visual window) IqSmsX Pohs‚

e£-W-ambn Icp-Xm-hp∂ Pe-hp-ambn _‘-s∏-́ , {]]-©sØ kw_-‘n-®n-S-tØmfw kpXm-cy-am-b, 19 cm \pw, 21
cm \pw CS-bn-ep≈ tdUn-tbm-ta-J-e-bn-ep≈ Hcp Poh-Pm-eIw IqSn \ap-°p-≠v.  \sΩ-t∏m-se, A\y-{Kl kwkvIm-c-

ßƒ, \ne-\n¬°p∂p F∂p≈ ktµiw {]]-©-Øns‚ A\-¥-hn-im-e-X-bn-te°v Ab°pw F∂v \mw {]Xo-£n-°p-

∂Xv tdUntbm taJ-e-bnse Cu Poh-Pm-e-I-Øn-eqsSbm-Wv.

{]kvXm-h-Øn-te°v aSßn hcmw.  hnZyp-XvIm-¥-X-cw-K-ßƒ, tImkvanIv civan-Iƒ XpS-ßn-bh \yq{Snt\m IWn-

I-Iƒ, Kpcp-Xzm-I¿jW t£{X Xcw-K-ßƒ -F-∂nh \ap-°-dn-hp-≈-hbpw \nco-£-W-ßƒ°mbn \mw D]-tbm-K-s∏-Sp-

Øp-∂-h-bp-am-Wv.  \ΩpsS \nco-£-W-Øns‚ ]cn-[n-bn¬ C\nbpw s]Sm-\n-cn-°p-∂h thsdbpw D≠m-bn-cn-°mw.

Zriy-X-cw-K-ta-J-e-sb-∏‰n Nne- Im-cy-ß-fmWv C\n ]d-bp-∂-Xv.  ssIbn¬ sIm≠p \S-°m-hp-∂-Xm-bn-cp∂p Keo-entbm

Ct∂°v \m\q-dp-h¿jw apºp-]-tbm-Kn® sSen-kvtIm-∏v.

]pXp-Xmbn \mw ]≤-Xn-bn-́ n-cn-°p∂ sSen-kvtIm-∏p-Iƒ BIs´ Bbn-c-hpw, Bbn-cØn A™qdpw S¨ ̀ mc-ap-

≈-h-bm-Wv.  sSen-kvtIm-∏p-Isf kvt]kn¬ k©m-c-Øn-\-b-°m-dp-≠v.  ̀ qan-bn-ep-≈-h-sb-¶n¬ Ah-bpsS Xmßn\p

Xs∂ ]sØ-gp-∂qdp S¨ ̀ mc-ap-≠m-Ipw.  BIrXn-sbm-∏n-s®-SpØ c≠p IÆm-Sn-®n√v F∂ Ahÿ amdn, Ce-Ivt{Sm-

Wn-Ivkv, t^mt´m-Wn-Ivkv, sa‰o-cn-b¬ kb≥kv, F≥Pn-\o-b-dnwKv, Iw]yq-́ ¿, kvt]kv XpSßn At\Iw taJ-e-I-fn-

ep≈ Adn-hp-Ifpw kt¶-X-I-ßfpw Ch-bpsS \n¿Ωn-Xn-bn¬ \mw D]-tbm-Kn-°p-∂p.

\ΩpsS IÆn¬ ]Xn-bp∂ Hcp Nn{Xw Rc-ºp-I-fp-tS-bpw, akn-ep-I-fp-tSbpw, _lp-»Xw \yqtdm-Wp-I-fp-tSbpw

HsØm-cp-an-®p≈ {]h¿Ø-\-̂ -e-ambn \mw I≠-dn-bp-∂-Xp-t]m-se, H∂n-e-[nIw kt¶-X-ß-fpw Ch-bpsS \n¿Ωn-Xn-bn¬

\mw D]-tbm-Kn-°p-∂p.

\ΩpsS IÆn¬ ]Xn-bp∂ Hcp Nn{Xw RcºpIfp-tS-bpw, akn-ep-I-fp-tSbpw _lp-»Xw \yqtdm-Wp-I-fp-tSbpw

HsØm-cp-an-®p≈ {]h¿Ø-\-̂ -e-ambn \mw I≠-dn-bp-∂-Xp-t]m-se, H∂n-e-[nIw kt¶-X-ß-fp-sS-bpw, ]e-t∏mgpw ]e



Keo-entbm en‰n¬ kb‚nÃv

10

cmPy-ß-fn-en-cn-°p∂ H∂n-e-[nIw a\pjycpsS, Xe-t®m-dp-I-fp-sSbpw HsØm-cp-an-®p≈ {]hrØn-bmWv ]pXnb sSen-kvtIm-

∏p-I-fn-eq-sS-bp≈ "ImW¬' F∂ {]{Inb.  Hcp hy‡n-bpsS {ia-̂ -e-am-bn-cp∂p 400 h¿jw apºsØ sSen-kvtIm∏v.

{]Imiw tiJ-cn-°p∂ {]Xn-̂ -e-I-Øn\v (convex mirror) 24Dw, 30 Dw ao‰¿ hymkw hcp∂ ]pXnb C\w Giant Segmented
Mirror sSen-kvtIm-∏p-Iƒ _lp-cmjv{S kwcw-̀ -ß-fm-Wv.  CXnepw hen-b-h, 60Dw, 70Dw ao‰¿ hymk-ap≈ Extremely
Large Telescope ELT Isf-∏‰n \mw Nn¥n-°m≥ XpS-ßn-°-gn-™p.

Ch-bn-eq-sS-sbm-s°, Cßn-s\-sbms° t\m°n-bm¬ \mw F¥mWv ImWp-∂Xv?  Nß-ºp-g-bpsS hm°p-Iƒ IS-

sa-Sp-Øm¬

Fhn-sS-Øn-cn-s™m∂p t\m°n-bm-se˛

¥hn-sS√mw Kme-Ivkn-°q´w am{Xw

F∂-XmWv Ah-ÿ. \qdp _ney¨ IW-°n\p \£-{X-ß-fpsS Iq -́amb Kme-Ivkn-Iƒ, A©pw, ]Øpw, \qdpw,

Bbn-c-hpw tN¿∂ kwL-ß-fmbpw Cu kwL-ß-fpsS Xs∂ Iq -́ß-fm-bpw, Aßns\ _ney¨ IW-°n\p Kme-Ivkn-

Iƒ.  \ΩpsS sSen-kvtIm∏v IÆp-Iƒ FØn-bn-́ p-≈, _ney¨ IW-°n\p {]Imi h¿j-ßƒ°-Ise hsc-bpw, FºmSpw

{]` sNmcn™p \n¬°p-∂p.

CSbv°v H∂p ]-d-bs´ ̨  {]Im-i-h¿jw F∂m¬ sk°≥Un¬ Hcp e£Øn F¨]-Øn-bm-dm-bncw ssa¬ thK-X-

bn¬ k©-cn-°p∂ {]Im-iw, Hcp h¿jw sIm≠v HmSn-sb-Øp∂ Zqcw.  \ΩpsS hen-∏-hp-ambn Xmc-X-ay-s∏-Sp-Øn-bm¬ CXv

AXn ̀ oa-am-Wv.

teJ-\-Øns‚ apJy-[m-c-bn-te°v aSßn hcmw.

sSen-kvtIm-∏p-I-fn-eqsS \mw ImWp∂ Kme-Ivkn-Iƒ \Ωn¬ \n∂v HmSn, HmSn AI-ep-∂-Xmbn \nco-£-W-ßsf

hni-I-e\w sNbvXv \mw a\- n-em-°p-∂p.  KmeIvkn F{X hnZq-c-ØmtWm A{Xbpw A[n-I-am-bn-cn°pw HmSn AI-ep∂

thKw F∂v Edwin Hubble 1920-Ifn¬ I≠p-]n-Sn-®p.  CXmWv {]]© imkv{X-Øn-se, tImkvtam-f-Pn-bnse \mgn-I-°-

√mb l_vƒ \nb-aw.  Cu \nco-£-W-amWv _nKv _mwKv kn≤m-¥-Øn-te-°v, alm-hn-kvt^m-S\ kn≤m-¥-Øn-te°v, \sΩ

\bn-°p-∂-Xv.

AsX-ßs\ Fs∂m∂p t\m°mw.  efn-X-amb Hcp \nco-£Ww CXm. Hcp d_¿ \mS-bn¬ Xpey AI-e-ß-fn¬

IpØp-I-fn-Sp-I.  \mS-h-en®p \o´p-I.  CXn¬ GsX-¶nepw Hcp ]p-≈n-bn¬ \n¬°p-∂-Xmbn k¶-ev]n-°p-I.  \mS-bpsS

\ofw 1 sk°≥Uv sIm≠v-C-c-́ n-bm-Ip∂p F∂p hnNm-cn-°p-I.  At∏mƒ \Ωn¬ \n∂v 1 sk‚n-ao-‰¿ AI--eØn-en-́ n-cp∂

IpØv 1 sk‚n-ao-‰¿ IqSn \oßn 2 sk‚n-ao-‰¿ Zqc-sØ-Øp-∂p F∂p ImWmw.  2 sk‚n-ao-‰¿ Zqc-Øn¬ \n∂ IpØm-

Is´ CtX 1 sk°≥Uv sIm≠v 2 sk‚n-ao-‰¿ Zqcw \oßn 4 sk‚n-ao-‰¿ Zqc-Ømbn \n¬°p--∂Xp ImWmw. AXm-bXv

\Ωn¬ \n∂p≈ Zqc-Øn-\m-\p-]m-Xn-I-am-bn-cn°pw \Ωn¬ \n∂-I-ep-∂-Xns‚ thKw.  Cu \nco-£-WsØ adn-®n´p Nn¥n-

®m¬ l_vƒ \nb-a-Øn¬ \n∂v ̨  AI-e-Øn-\m-\p-]m-Xn-I-amb thK-X-bn¬ Kme-Ivkn-Iƒ \Ωn¬ \n∂-I-ep-∂-Xmbn ImWp∂p

F∂-Xn¬ \n∂v hnI-kn-°p∂ {]]©w F∂ Bibw kn≤-am-Ip-∂p.

hnI-kn-°p-∂-Xm-bmWv ImWp-∂-sX-¶n¬ Hcp ImeØv Hcp-an-®m-bn-cp∂ Ah-ÿ-bn¬ \n∂v s]m´n-sØ-dn-®-I-em≥

XpSßn F∂pw A\p-am-\n-°p-∂p.  AXmWv alm-hn-kvt^m-S\ kn≤m-¥w.  KpcpXzw \ΩpsS Adn-hn¬ s]´n-S-tØmfw

hnI¿jWw ImWn-°msX B-I¿jWw am{Xw ImWn-°p∂p F∂-Xn-\m-em-Wv hnkvt^m-S\w \S∂p F∂p-IqSn Nn¥n-

t°≠n hcp-∂-Xv.

sSen-kvtIm-∏n-s\-∏-‰n-bp≈ Nne Imcy-ßƒ C\n ]d-bp-∂p.

Hcp hnf°v \ΩpsS ASpØv \n∂v Zqtc°v Zqtc°v sIm≠p-t]m-bm¬ IÆn¬ h∂p ]Xn-°p∂ {]Im-i-Øns‚ Afhv

Zqc-Øns‚ kvIzb¿, AXm-bXv h¿Kw A\p-k-cn®v Ipd™p Ipd™p hcp-∂p.  Ipd™v Ipd™v ImgvN F∂ {]{Inb \S-

°p-hm≥  th≠{X {]Imiw e`y-a-√m-Xm-Ip-tºmƒ hnf-°ns\ \ap°v ImWp-hm≥ km[n-°msX hcp-∂p.  CXns\ adn-I-S-°p-
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hm≥, henb Hcp {]X-e-Øn¬ h∂p hogp∂ {]Im-isØ {]Xn-̂ -e-t\m-]m-[n-Iƒ, IÆm-Sn-Iƒ se≥kp-Iƒ Unjp-Iƒ

XpS-ßn-bh D]-tbm-Kn®v kw{K-ln-®v, t^m°kv sNbvXv, IÆn-te°v IS-Øn-hn-Smw.  CXp-Iq-Sm-sX, Zqc-Øp≈ hkvXp-°-

sf, ASp-Øm-°nbpw hep-Xm-°nbpw ImWn-°pI IqSn sSen-kvtIm-∏p-Iƒ sNøp-∂p.

{]Imiw tiJ-cn-°p∂ {]X-e-Øns‚ hymksØ "Un' F∂p hnfn-°p-I.  "Un' h¿≤n-∏n-®m¬ sSen-kvtIm-

∏ns≥d kq£vaX IqSp-∂p.  ae-ap-I-fn¬ \oe-—mb ]S¿∂-Xp-t]mse ImW-s∏-Sp∂ ImSp-Iƒ ss_t\m°pedn-eqsS

ho£n-®m¬ ac-ßƒ th¿Xn-cn™p \n¬°p-∂Xp ImWmw.  IÆn-t\-°mƒ kq£vaX ss_t\m-°p-e-dn-\p-≈-Xn-\m-emWv

CXv.

L Xcw-K-ssZ¿Ly-ap≈ civan-Iƒ kzoI-cn-°p∂ D hymk-ap≈ Hcp IÆmSn hgn-bmbn {]Imiw t^m°kv

sNøp∂ Hcp sSen-kvtIm-∏n-\v, th¿Xncn®p ImWn-°p-hm≥ Ign-bpI 1.22 L/D °pw A[nIw tImWob AI-e-Øn¬

ÿnXn sNøp∂ hkvXp-°sf am{X-am-Wv.  AXnepw Ipd™ tImWob AI-e-Øn-ep-≈-h-sb, F√mw IqSn H∂mbn

am{Xta ImWp-hm≥ km[n-°p-I-bp-≈q.  AXn-\m¬ Hcp {]tXyI L D]-tbm-Kn®v \nco-£Ww \S-Øp-tºmƒ kq£vaX

h¿≤n-∏n-°p-hm≥ D Iq -́Ww.

]t£ "Un' hfsc hep-Xm-°n-bmtem AXn ̀ mc-ap≈ IÆm-Sn-bpsS {]X-e-Øns‚ BIr-Xn-bpsS IrXyX \ne-

\n¿ØpI Akm-≤y-am-Ip-∂p.  AXn-\m¬ ]pXp-Xmbn ]≤-Xn-bn-́ n-cn-°p∂ Giant Segment Mirror, Telescope ¬ IÆm-Sn-

Iƒ Hscm‰ {]X-e-ambn hm¿sØ-Sp-°m-sX, {]tXyIw Ij-W-ß-fmbn \n¿Ωn®v IrXy-X-tbmsS ASp-∏n-®mWv D≠m-°n-

bn-cn-°p-∂-Xv.  BsI-bp≈ BIrXn amdm-Ø-hÆw D±njvS Zni-bn-te°v sSen-kvtIm-∏ns\ Xncn-°p-hm≥ Iw]yq-́ -dns‚

klm-b-tØmsS km[n-°p-∂p.  kq£vaX h¿≤n-∏n-°p-hm-\mbn \£-{X-ß-fpsS an∂-em´w Ipd-®m¬ km[n-°pw.  CXn-

\m-bp≈ Adaptive Optics F∂ k¶o¿Æ-amb kt¶-Xhpw D]-tbm-Kn-°p-∂p.

Zriy-ta-J-e-bn-ep≈ AXmbXv Optical Astronomy bpsS, kt¶-X-ß-fmWv C∂-dn-b-s∏-Sp∂ ap∂q-dn-e-[nIw ̀ uta-

Xc {Kl-ßsf \ap°p Im´n-Ø-∂-Xv.  \mfsØ Ata-cn-°bpw Kƒ^pw AØ-c-samcp {Kl-Øn¬ Bbn-°q-Sm-bvI-bn-

√.  C{X-Zqcw Fßns\ FØpw F∂p tNmZn-®m¬ Quantum Teleportation -s\∏‰n ]d-tb-≠n-h-cpw.  Cu ̀ mKw ChnsS

\ndp-Øp-∂p.

tImkvanIv ssat{Im-thhv background radiation s\ kn.-Fw.-_n.B¿˛s\-∏‰n ]d-bmw.

ho´nse ASp-°-f-bn¬ ASp∏p IØn-®m¬ AXn-t\m-S-SpØ {]tZ-i-ß-fn¬ A¬]w Db¿∂ NqSv A\p-̀ -h-s∏-Sm-

sa-¶n-epw.  ho´n-em-I-am-\-ap≈ NqSv Imcy-ambn amdp-∂n-√.  Cu ]d-™-Xp-t]m-se-bmWv

Cosmic Background Radiation

{]]-©-Øn¬ \qdp aneyWpw AXn-e-[n-Ihpw Xm]-\n-e-bp≈ hkvXp-°fpw ÿe-ßfpw Ds≠-¶nepw {]]-©-

Øns‚ NqSmbn \mw ImWp-∂-Xv.  shdpw 2.73 sI¬hn≥ am{X-am-Wv.  s]≥kn-bm-kv, hn¬k¨ F∂o imkv{X-Im-c-

∑m¿ Bbn-c-Øn-sXm-≈m-bn-cØn Adp-]-Xp-I-fn¬ Xßƒ \n¿Ωn® tdUntbm Antenna bpsS dnko-h-dn¬ Fs¥ms°

sNbvXn´pw C√m-Xm-°p-hm≥ km[n-°m-Ø.

CØ-c-Øn-ep≈ VLA (Very Large Array) Telescope - C¬ \qdp-I-W-°n\p ao‰¿ hymk-ap≈ [mcmfw B‚n-\-

Iƒ sdbn¬ hmK-Wp-I-fn¬ Dd-∏n®v ]mf-ß-fn¬ IqSn HmSn®p sIm≠p-t]m-bn, Intem-ao-‰-dp-Iƒ AI-e-Øn¬, {]tXyI

hn\ym-k-ß-fn¬ \ndp-Øn-bn v́ A[nIw kq£va-X-bp≈ Nn{X-ßƒ \n¿an-°p-∂p.  Hcp tdUntbm Unjv bqtdm-∏ns‚

]Sn-™m-td-°-c-bn-epw, as‰m∂v Ata-cn-°-bpsS Ing-t-°-°-cn-bn-ep-am-bn-́ mWv VLBI (Very Long Base Line Interferometer)
{]h¿Øn-°p-∂-Xv.  Htc kabw h∂p hogp∂ kn·-ep-I-fmWv Iq´n-°-e¿Øp-∂Xv F∂v Dd-∏m-°m≥ Htc kabw

ImWn-°p∂ c≠p At‰m-anIv t¢m°p-Iƒ A°-scbpw C°-scbpw D]-tbm-Kn-°p-∂p.

Hc-\m-hiy i_vZ-am-bn-́ mWv kn.-Fw.-_n.-B¿. BZy-ambn {i≤n-°p-∂-Xv.  Antenna BIm-i-Øn¬ Ftßm v́ Xncn®p

]nSn-®mepw tImem-l-e-Øns‚ Af-hn\v hyXymkw hcp-∂n√ F∂p I≠v Ah¿ -AXv {]]©-Øns\ BI-am\w kw_-
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‘n-°p∂ Hcp {]Xn-̀ m-k-Øn¬ \n∂p≈ ssat{Im-thhv Xcw-K-ßƒ BsW∂v A\p-am-\n-®p.  Cu ssat{Im-thhv Xcw-K-

ßƒ Xosc sNdnb Xm]-\n-esb kqNn-∏n-°p-∂p F∂pw, \nco-£Ww h∂Xn-s\m∏w Xs∂, F∂m¬ CX-dn-bmsX

Xs∂ Gamov XpS-ßn-b-h¿, \mw ho£n-°p∂ Xc-Øn-ep≈ hnIkn®psIm-≠n-cn-°p∂ {]]-©-Øn¬, kqcy-\nepw

a‰pw \mw ImWp∂ loenbw D≠m-Ip-hm≥ Db¿∂ Xm]-\ne A\n-hm-cy-am-sW-∂pw, AXn-\m¬ Bcw-̀ - Z-i-bn¬ {]]©w

Db¿∂ Xm]-\n-e-bn-em-bn-cp-∂n-cn-°Ww F∂pw, hnI-k\w aqew Xm]-\ne Xmgv∂v Ct∏mƒ GI-tZiw 5 sI¬hn\v

ASpØv FØn-bn-cn-°Ww F∂pw ssk≤m-¥n-I-ambn ka¿∞n-®p.  kn≤m-¥-hpw, \nco-£-Whpw XΩn¬ F{X A¤p-

X-I-c-amb tN¿®.

]e Zni-I-fn¬ t\m°n-bmepw {]]-©-Øns‚ NqSmb 2.73 sI¬hn\v, 1 e£-Øn-sem-cwiw sI¬hn-\n¬ Xmsg

hcp∂ hyXn-bm-\-ßƒ am{Xta ImWp-hm≥ ]mSp≈qsh∂p, Kme-Ivkn-I-fpsS D¤h ]cn-Wm-a-ß-sf-∏-‰n-bp≈ kn≤m-

¥-ßƒ ka¿∞n-°p-∂p.  2.73 K NqSn-ep≈ {]]©w {]k-cn-∏n-°p∂ ssat{Im-thhv Xcw-K-ßsf ]Tn-°p-hm-\mbn \mw

Ab® Cosmic Microwave Background Explorer, COBE, WMAP, Wilkinson Microwave Anisotropy Probe XpS-ßn-b-h-

bm¬ \mw B Af-hn-ep≈ hyXn-bm-\-ßƒ am{Xta ImWp-∂q-≈q.  sF≥Ãos‚ kmam-\ym-t]-£n-I-Xm-kn-≤m¥w D]-

tbm-Kn®p≈ IW°p Iq -́ep-Iƒ {]h-Nn-°p∂ AtX Af-hn-ep≈ hyXn-bm-\-ßƒ!

C\n thsd Nne sSen-kvtIm-∏p-I-sfbpw Un‰-Iv‰p-I-sfbpw ̨  hs∂-Øp∂ civan-I-fp-sSbpw IW-ß-fp-sSbpw

km∂n-[yhpw Afhpw tcJ-s∏-Sp-Øp-∂-h-bmWv Un‰-Iv‰-dp-Iƒ ̨  ]‰n-bp≈ Nne Imcy-ßƒ Npcp-°-Øn¬ ]cn-tim-[n-

°mw.

Zriy-{]-Im-i-Øns‚ Xcw-K-ssZ¿Lyw GI-tZiw 4000, Angstrom \pw 7000 Angstrom \pw CS-bn¬ hcpw.  GI-

tZiw 1 ssat{Im-ao-‰-dn\pw 1 an√n-ao-‰-dn\pw CS-bn¬ Xcw-K-ssZ¿Ly-ap-≈-XmWv C≥{̂ m sdUv civan-Iƒ.  Chsb \ΩpsS

sXmen NqSv Bbn Xncn-®-dn-bp∂p-.  Chsb t^m°kv sNøp-∂-Xn\v km[m-cW coXn-bn-ep≈ se≥kp-I-fpw, IÆm-Sn-

Ifpw aXn-bm-Ipw.  A¥-co-£-Ønse Pemwiw Chsb ]nSn-s®-Sp-°p-∂-Xn-\m¬ Db¿∂ ]¿∆-X-ß-fnepw Ir{Xna D]-{K-

l-ß-fnepw a‰p-amWv Chsb ÿm]n-°p-I.

Cu Xm]-X-cw-K-ßƒ \£-{X-ßƒ NqSp-]n-Sn-∏n® ]Øpw \qdpw IW-°n\p sI¬hn≥ NqSp≈ hmX-I-]-S-e-ß-

fn¬ \n∂v [mcm-f-ambn \ΩpsS ASp-tØ°p hcp-∂-Xmbn C≥{^msdUv sSen-kvtIm-∏p-Iƒ hgn I≠p-]n-Sn-®n-́ p-≠v.

sSen-kvtIm-∏n¬ \n∂p ]pd-s∏-Sp∂ Xm]-X-cw-K-ßsf Hgn-hm-°n, BIm-i-Øn¬ \n∂p-≈-hsb am{Xw Z¿in-°p-hm≥

Liquid Helium sIm≠v XWp-∏n® detector Iƒ IR Astronomy bn¬ D]-tbm-Kn-°p-∂p.  ]Xn-\m-bn-c-°-W-°n\p IR t{kmX-

 p-Iƒ BIm-i-Øn-ep≈Xmbn IR Astronomy Satellite (IRAS) hgn \mw Adn-™n-́ p-≠v.  Nne \£-{X-ßƒ°p Np‰pw

kuc-bqY {Kl-ß-fpsS apt∂m-Sn-bmbn Icp-X-s∏-Sp∂ C\w s]mSn Xnßnb hmXI ]S-e-ßfpw ImW-s∏-Sp-∂p.  Cu

s]mSn Kpcp-Xzm-I¿jWw hgn XΩn-e-Sp-Øp-IqSn ]n¬°m-eØv {Kl-ßƒ D≠m-tb-°mw.

 Ultra Violet civan-Iƒ 700 apX¬ 4000 Angstrom hsc Xcw-K-ssZ¿Ly-ap-≈-h-bm-Wv.  i‡n-tb-dnb UV Xcw-K-

ßsf \ΩpsS A¥-co-£-Ønse Hmtkm¨ ]mfn GXm≠v ]q¿W-ambn Xs∂ XS-bp-∂p.  AXn-\m¬ tdm°-‰p-Itfm

Ir{Xna D]-{K-l-ßtfm hgn hfsc DbcØn¬ \n∂p thWw Chsb \nco-£n-°p-hm≥.  CØ-c-Øn-ep≈ {][m-\-s∏´

Hcp kwcw-̀ -amWv International Ultra Violet Explorer.  hnhn[ aqe-I-ßƒ GtXXp A\p-]m-X-ß-fn-emWv {]]-©-Øn-ep-

≈Xv F∂v I≠p-]n-Sn-°p-hm≥ \mw UV astronomysb B{i-bn-°p-∂p.  {]mtbW F√m-bn-SØpw GI-tZiw kuc-bq-Y-

Øn-ep≈ A\p-]m-X-ß-fn¬Ø-s∂-bm-sW-∂mWv \mw ImWp-∂-Xv.

\qdp Angstrom \pw Zimwiw H∂v Asgstrom \pw CS-bn¬ Xcw-K-ssZ¿Ly-ap-≈-h-bmWv FIvkvtd civan-Iƒ.

200 ev \pw 100 kev \pw CS-bn¬ Du¿÷-ap≈ {]Imi IWn-I-Iƒ.  GXv hkvXp-hn-t\bpw Xpf-®p-I-b-dp-hm≥ th≠{X

i‡n-bp-≈-h-bm-Wn-h.  ]t£ {]X-e-Øn\v GI-tZiw kam-¥-c-ambn hogp∂ civan-Iƒ {]Xn-̂ -en-∏n-°-s∏-Sp-∂p.  CXmWv

Total External Reflection F∂ {]Xn-̀ m-kw.  Cu XXzw hfsc Iui-e-]q¿hw D]-tbm-Kn-®n-́ p≈ Oda Collimator -̨ Iƒ D]-

tbm-Kn®v Htc Zni-bn¬ \n∂p hcp∂ FIvkvtd civan-Isf t^m°kv sNbvXv Hcp _nµp-hn-te°v FØn-°p-∂p.
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{]]-©-Øn¬ ªm°v tlmfp-I-fp-sS, Xtam K¿Ø-ß-fpsS km∂n[yw FIvkvtd-Iƒ hnfn-®-dn-bn-°p-∂p.  CsX-

ßn-s\-bmsW∂p t\m°mw.  [mcmfw \£{XZzb-ßsf \mw BIm-iØp ImWp-∂p-≠v.  Hcp \£-{X-Zz-b-Ønse HcwKw

Hcp Xtam-K¿Øhpw at‰Xv Hcp km[m-cW \£-{X-hp-sa-¶n¬ km[m-cW \£-{X-Øns‚ ]pdw-̀ m-K-ßƒ ]Xnsb Xtam-

K¿ØsØ Np‰n Np‰n AXn-\p-≈n-te°v ]Xn-°p-∂p.  hmX-I-Øns‚ ]X-\-Øn¬ e`n-°p∂ Ka-t\m¿Pw L¿jWw

aqew Xmt]m¿P-ambn amdp-Ibpw hmXIw 100 aney¨ IW-°n\v sI¬hn≥ NqSn-te°v Db-cp-Ibpw sNøp-∂p.  Cu

hmXIw [mcm-f-ambn FIvkvtd-Iƒ hnk-cWw sNøp-∂p.

CØ-c-Øn¬, Xtam-K¿Ø-ß-fpsS km∂n-[y-ap-s≠∂p \mw kwi-bn-°p∂ A\-h[n FIvkvtd t{kmX- p-Iƒ

ROSAT, Exosat, Einstein XpSßn A\-h[n \nco-£-Wm-e-b-ßƒ \ap°v Im´n-Ø-∂n-́ p-≠v.  Sco. X.I Hercules X-1
F∂n-ßs\ [mcmfw t{kmX-kp-Iƒ a‰n\w Z¿i-I-ß-sf-∏‰n hfsc Npcp°n {]Xn-]m-Zn-°pI am{Xw C\n sNøp-∂p.

Gamma-ray Astronomy
hnZyp-XvIm¥ Xcw-K-ß-fn¬ G‰hpw Xcw-K-ssZ¿Lyw Ipd-™h 0.1 Angstrom C∂pw Xmsg FIvktd-I-sf-

sb∂ t]mse kz¿Ww ]qinb {]X-e-ß-fn¬ {]Xn-̂ -en-∏n®v tiJ-cn-°p-∂p.  Hcp sk°≥Unepw Ipd™ kabw

sIm≠v an∂n-b-W-bp∂ Kmamtd _¿Ã-dp-Iƒ GRB Iƒ BWv C\nbpw ]q¿Æ-ambn a\- n-em-°p-hm≥ km[n-®n-́ n-

√mØ Hcp hnti-j°-mgvN.

Radio Astronomy
1 an√n-ao-‰¿ apX¬ 10 ao‰¿ hsc Xcw-K-ssZ¿Ly-ap-≈-h.  CXnepw A[nIw Xcw-K-ssZ¿Ly-ap-≈-hsb A¥-co-

£-Ønse Atbm¨ aWvUew ]e hgn-°mbn NnX-dn-°p-∂p.  Xcw-K-ssZ¿Lyw, C{X A[n-I-am-b-Xn-\m¬ kq£vaX

e`n-°p-hm≥ Un (Hm¿°pI 1.22 L/D = kq£vaX hfsc A[nIw hep-Xm-t°≠n hcpw.  Cu ISº X{¥-]q¿∆w adn

IS-°p-∂p.  Synthesis radio telescope- Iƒ XΩn¬ Intem-ao-‰-dp-Iƒ AI-e-Øn¬ hn-\y-kn-®n-cn-°p∂ 10 Dw, 100 Dw

ao‰¿ hymk-ap≈ Unjp-I-fn¬, Htc Zni-bn¬ \n∂v Htc kabw h∂p ]Xn-°p∂ tdUntbm Xcw-K-ßƒ D≠m-°p∂

kn·-ep-Iƒ, XΩn¬ ]e coXn-bn¬ Iq´n-°-e¿Øn KWn-X-imkv{X hni-I-e\ coXn-I-fn¬ IqSn Iºyq-́ -dns‚ klm-b-

tØmsS IS-Øn-hn v́ kq£va-X-tb-dnb tdUntbm Nn{X-ß-fmbn am‰n-sb-Sp-°p∂ hnZy A¤p-X-Icw F∂p Xs∂ ]d-

bmw.  {]]-©-Øn¬ \mw I≠n-́ p-≈-Xn¬ ht®-‰hpw hep-∏-ta-dnb hkvXp-°-fm-Wv.  aney¨ IW-°n\p {]Im-i-h¿jw

ssZ¿Ly-Øn¬ \o≠p-In-S-°p∂ Giant Radio Galaxy Iƒ F∂ hnkva-b-ßƒ.

Cosmic Rays Db¿∂ Du¿P-ap-≈, {]Im-i-Øn-t\m-S-Sp-°p∂ thK-X-bn¬ hsc k©-cn-°p∂ t{]mt´m-Wp-

Iƒ, B¬^m IWn-I-Iƒ a‰p \yq¢n-b-kp-Iƒ F∂n-h-bm-Wn-h.           1020 eV Du¿Pw hsc-bp-≈h ImW-s∏-́ n-́ p-≠v.

`qX-esØ Xpf®v c≠p ssa¬ hsc D≈n-te°v IS-°p-hm≥ Chbv°v tijn-bp-≠v.  AXn-\m¬ Ir{Xn-tam-]-{K-l-ßƒ

XpSßn D]-tbm-K-iq\y-amb J\n-Iƒ hsc Ch-bpsS detector Iƒ ÿm]n-°p-hm≥ D]-tbm-K-s∏-Sp-Øp-∂p.

\yq{Snt\m IWn-I-Iƒ Zp¿_e _e-Øm¬  am{Xw a‰p IWn-I-I-fp-ambn {]Xn-{]-h¿Øn-°p-∂-h-bmWv \yq{Sn-

t\m--Iƒ.  Ahsb ]nSn-°p-hm≥, Ah-bp-ambn {]Xn-{]-h¿Øn®v \ap°v kmam\yw Ffp-∏-Øn¬ \nco-£n-°p-hm≥

km[n-°p∂ GsX-¶nepw IWn-I-Isf D≠m-°p∂ hkvXp-°ƒ S¨ IW-°n\p tiJ-cn®p h®mWv \yq{Snt\m Detector
Iƒ D≠m-°p-∂-Xv.  kqcys‚ tI{µ-̀ m-K-Øp-\n∂pw hcp-∂-hbpw 1987 F kq∏¿t\mh hnkvt^m-S-\-Øn-ep-≠m-b-h-

bp-amb \yq{Sn-t\m-I-fpsS \nco-£Ww hgn \n¿Æm-b-I-ß-fmb hnh-c-ßƒ \ap°v e`n-®n-́ p-≠v.

Gravitational Waves -Xosc i‡n- Ip-d-™-h-bm-Wn-h.  hkvXp-°ƒ XΩn-ep≈ AI-e-Øn-ep-≠m-Ip∂

hyXn-bm\w Af-∂p-thWw I≠p-]n-Sn-°p-hm≥.  Hcp X∑m{X h∂n-Sn-®m¬ c≠p IÆm-Sn-Iƒ XΩn-ep≈ AIew F{X

hyXym-k-s∏-Sp-tam, AXnepw kq£va-amWv th¿Xn-cn-s®-Sp-t°≠ hyXn-bm-\w.  CXn-\mbn Interferometry, Matched
filtering XpS-ßnb kt¶-X-ßƒ D]-tbm-Kn-°p-∂p.  {]Xo-£n-°p∂ Zriy-Øn-\p-Zm-l-cWw, \yqt{Sm¨ Ãmdp-I-fpsS

Iq´n-bn-Sn.
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ktµ-i-hm-l-I-sc-∏‰n ]d-™p.  C\n ̀ mc-X-Øns‚ GXm\pw kp{]-[m\ sSen-kvtIm-∏p-I-sf-∏‰n ]d-bp-∂p.  VBT -
Vainu Bappu Telescope, IGO-IUCAA Girahwali Observatory, GMRT Giant Meter Wave Radio Telescope, Hanle Telescope,
Gauribidanur Telescope, Pach Marthi bnse gamma ray telescope, Himalayan Chandra Observatory XpSßn   At\Iw

Telescope Iƒ D≠v.  ISRO bpsS ASTROSAT kwcw-̀ -hpw, C≥Uybpw C{k-tbepw tN¿∂p≈ TAUVEX kwcw-̀ hpw

C≥Uy-bpsS Space Astronomy anj-\p-I-fm-Wv.  INO Indian Neutrino Observatory \yq{Snt\m \nco-£-W-Øn-te-°p≈

C¥y-bpsS BZysØ Nph-Sp-h-bv]m-Wv.  Gravitational wave \nco-£-W-ßƒ°m-h-iy-amb AXn-k-¶o¿Æ-ß-fmb ssk≤m-

¥nI hni-I-e-\-ßfpw \mw \S-Øp-∂p-≠v.

IuXp-Ihpw ]cn-{i-ahpw A¿∏W t_m[-hp-ap≈ hnZym¿∞nIƒ°v tPmen-°mbpw Kth-j-W-Øn-\mbpw [mcmfw

Ah-k-c-ßƒ Hcp-°p∂ H∂mWv tPymXn-imkv{Xw F∂p ta¬]-d-™-h-sIm≠v ImWm-a-t√m.  Zriy-{]-]-©-sØ-∏-‰n-bp≈

Cu kw£n]vX hnh-cWw ChnsS \ndp-Ø-s´.

C\n C∂sØ ÿnXn BI-am-\-ambn \ap-s°m∂p ]cn-tim-[n-°mw.

Ip™p a\ v \£{X hnf-°p-Iƒ hnXm-\n® ca-Wo-b-I-X-bn¬, BIm-i-Kw-K-bpsS amdn-eqsS Aºn-fn-tØmWn

Xpg-bp-∂p.  a\p-jyt\m?

`qansb Fcn-Nq-Sn¬ hn v́, Pohn-°m-\mbn A\y-{K-l-ßƒ tXSn-sb-Sp-t°≠ Imew hnZq-c-a√ F∂ ÿnXn-bn-te°v

Imcy-ßƒ \oßns°m-≠n-cn-°p-I-bt√?

hniz-Pm-eIw Xpd∂v \mw Is≠-Øp∂ hnkvab Zriy-ßƒ, kvt]kv anj-\p-I-fn¬ Ab-°-s∏-Sp∂ b{¥-ß-fm-

Ip∂ IÆpw, a\ pw ssIøpw FØp∂ {]tZ-i-ßƒ, a\pjy Pn⁄m-k-bpsS ]qhn-S¬ am{X-a-√msX Pohs‚ \ne-

\n¬]n-\m-bp≈ {]Xo£ IqSn-bmbn amdp-I-bmtWm?

kml-kn-I-cmb kap-{Z-k-©m-cn-Iƒ Fhn-tS-s°-∂-dn-bm-sX, F¥n-te-s°-∂-dn-bmsX N{I-hmf koa-bn-te°v I∏-

tem-Sn®v t]mb Ncn-{X-ap-≠v.  AXp-t]mse Hcp {]]© k©mcw hn`m-h\w sNøp-I-bm-sW-¶n¬, FØn-s∏-t -́°m-hp∂

{]tZ-i-ß-sf-∏‰n ]e hnh-c-ßfpw \ap°p \¬Ip-hm≥ tPymXn-im-kv{X-Øn\p Ign-hp-≠v.

]t£ {]]©w Ab-°p∂ ktµ-i-ßƒ°mbn I¨]m¿Øp \n¬°p∂ Zqc-Z¿in-\n-I-sf, A©n-∏n-°p∂ Xc-

Øn¬, Be-‡nI Zo]-ßfpw samss_¬ t^mWp-Ifpw a‰pw D]-tbm-Kn®v \mw hnZyp-XvIm¥ Xcw-K-ßƒ krjvSn-°p-∂p.

{]]©w Ab-°p∂ ktµiw Pohs‚ \ne-\n¬]n-\m-bn-Øs∂ th≠n ht∂°mw F∂p-≈-Xp-sIm-≠v, F√mh¿°p-

am-bp≈ Cu Htc Hcm-Imiw Ir{Xn-a-{]-Imiw sIm≠pw, hkvXp-°ƒsIm≠pw aen-\-am-°msX Ccp-≠-Xmbn kq£n-°pI

F∂p-≈-XmWv A¥m-cmjv{S tPymXn-imkv{X h¿j-Øns‚ ktµ-iw.

Poh≥ \¬Inb ̀ qansb Xmdp-am-dm-°n-bm¬ h¿W h¿K-t -̀Z-sat\y Gh¿°p-ap≈ A`bw hnim-e-{]-]-©-Øn¬

Fhn-sStbm D≠m-b-ncn-°mw.  A\-¥-hn-kva-b-ßƒ A\-¥-km-[y-X-Iƒ \ap°v Im ń-Ø-cp-hm≥ sSen-kvtIm-∏p-Iƒ°v Ccp≠

BImiw Bh-iy-am-Wv.

\ΩpsS ico-c-hpw, kº-Øp-I-fpw, F√mw, A\-\ym-Zr-i-ß-fmb At\Iw khn-ti-j-X-Iƒ HØn-W-ßnb ̀ qan

F∂ {Klw \ap°p \¬In-b-Xm-Wv.  ̀ qan-bpsS ]n≥_-e-an-s√-¶n¬ \ΩpsS F√m Al-¶m-c-ßfpw ian-°pw.  AXn-\m¬

Ah-\-h-s\-∏‰n Icp-X-tem-sS, At\ym\yw Icp-X-temsS ̀ qan-sb-∏‰n Icp-X-temsS Cu Htc Hcm-Im-i-Øn¬ Iogn¬ HsØm-

cp-atbmsS Pohn-°pI F∂p-≈Xpw IqSn-bmWv A¥m-cmjv{S tPymXn-im-kv{X-h¿j-Øns‚ ktµ-iw.

Hmtcm Pohn-Xhpw £Wn-I-am-sW-¶n-epw, Poh≥ \in-®p-t]m-ImsX \ne-\n-dp-Øp-hm≥ \ap°p km[y-amIpw F∂

ip -̀{]-Xo-£-tbmsS \ndp-Ø-s .́



15

Keo-entbm en‰n¬ kb‚nÃv

{Klm-¥-c A¥co£w

1. BapJw

\ΩpsS ̀ qan-bpsS kzm[o\ hebw IS∂v _ln-cm-Im-iØv Dt±iw \m¬]-Xn-\m-bncw Intem-ao-‰¿ Db-c-Øn¬

kqcy-s‚- A-[o-\-X-bn¬ hcp∂ {]tZ-i-amWv {Klm-¥c A¥-co£w (Interplanetary space).  kuc-bq-Y-

Øn-ep≈ A\y-{K-l-ß-fpsS CS-bnepw Cu {]tZiw hym]n®p InS-°p-∂p. ""loen-tbm-kv]n-b¿'' F∂pw

Cu {]tZiw Adn-b-s∏-Sp-∂p.  kqcys\ t]mep≈ a‰p \£-{X-ßƒ°v Np‰pw CØcw {]tZ-i-ßƒ D≠m-

Ip-sa-∂mWv imkv{X-⁄-∑m-cpsS A ǹ-{]m-bw.  {Kl-ß-sf-bpw, \£-{X-ß-tfbpw Ipdn-®p≈ tPymXn-imkv{X

]T\ hǹ m-K-ambn Cu imkv{X taJ-esb \ap°v IW-°m-°mw.  Cu h¿jw A¥¿t±-iob tPymXn-imkv{X

h¿jw (International Year of Astronomy) BN-cn-°p-∂-Xv t]mse 2007 amWv A¥¿t±-iob {Klm-¥c

A¥-co£ h¿j-am-bn v́ BN-cn-°-s∏-́ p.

\ΩpsS \nXy Pohn-X-Øn¬ Ir{Xna D]-{K-l-ßƒ henb ]¶p-h-ln-°p-∂p-≠v.  hnZqc kw£-]-W-Øn\pw

(Remote Sensing) Imem-hÿm {]h-N-\-Øn-\pw, C‚¿s\‰v ̨  Sn.-hn. ̨  sSe-t^m¨ XpS-ßnb hm¿Øm-hn-

\nab kwhn-[m-\-ßƒ°pw Gsd-°psd D]-{K-l-ß-sf-bmWv (artificial satellites) \mw B{i-bn-°p-∂-Xv.

{Klm-¥-c A¥co-£-Øn-ep≈ ̀ uXnI {]Xn-̀ m-k-ßƒ Ir{Xna D]-{K-l-ß-fpsS {]h¿Ø-\sØ _m[n-

°p∂Xmbn imkv{X-⁄-∑m¿ Is≠-Øn-bn-́ p-≠v.  AXn-\m¬ Cu imkv{X taJ-ebv°v hfsc {]m[m\yw

I¬]n®v temI-sa-ºmSpw ]T-\-ßƒ \S-∂p-h-cp-∂p.

2. kqcy\pw {Klm-¥-c A¥co-£hpw

kqcy-\n¬ \n∂pw Nne Ah-k-c-ß-fn¬ _ln¿K-an-°p∂ FIvkvtd, Aƒ{Sm-h-b-e‰v XpS-ßnb Du¿÷w

IqSnb civan-I-fpw, Zi-e£w Ce-Ivt{Sm¨ thmƒ´n\p apI-fn¬ (Mev - Gev) Du¿÷w hln-°p∂

t{]mt´m ,̈ Ce-Ivt{Sm¨ XpS-ßnb IWn-I-Ifpw (Particles) ̀ qan-°-Sp-Øp≈ {Klm-¥c A¥-co-£-Øn¬

FØp-tºmƒ Ah \ΩpsS IrXra D]-{K-l-ß-fnse kutcm¿÷ sk√p-Iƒ (Solar cells) t]mep≈ Ce-

Ivt{Sm-WnIv kwhn-[m-\-ßƒ°v tISp-]m-Sp-Iƒ hcp-Øp-∂p.  ̀ qan-bpsS D]-cn-X-e-Øn¬ Ccp∂pw CØcw

_ln-cm-Imi am‰-ßƒ \ap°v a\- n-em-°m≥ km[n-°pw.  CXn-\mbn ̀ qIm-¥nI am]n-\n-Ifpw (Geometric
instruments), tImkvanIv IncW \nco-£W D]-I-c-W-ßfpw (cosmic ray detectors) imkv{X-⁄-∑m¿ D]-

tbm-Kn®p hcp-∂p.  hnam\ bm{X-°m-scbpw _ln-cm-Im-i-Øn¬ \n∂pw hcp∂ kuc hnI-c-W-ßƒ (Solar
energetic radicals)  _m[n-°m-dp-≠v.

`qan-bpsS Im¥nI a≤y-tcJ (Geomagnetic equater) IS∂p t]mIp∂ Xncp-h-\-¥-]pcw t]mep≈ {]tZ-i-ß-

fn¬ 16 Gev °p apI-fn¬ Du¿÷w hln-°p∂ kuc IWn-I-Iƒ am{Xta Chn-SsØ A¥-co-£-Øn¬

{]th-in-°m-dp-≈q.  1955-60 Ime-L-́ Øv Xncp-h-\-¥-]pcw bqWn-th-gvkn‰n tImtf-Pnse Du¿÷ X{¥

hn`m-K-hp-ambn kl-I-cn®v \ΩpsS _ln-cm-Imi ]≤-Xn-I-fpsS ]nXm-hmbn Adn-b-s∏-Sp∂ tUm.-hn{Iw

kmcm-̀ mbv CØcw ]co-£-W-ßƒ ChnsS \S-Øn-bn-cp∂p F∂Xv ChnsS kvac-Wo-b-am-Wv.  tImkvanIv

IncW satkm¨ sSe-kvtIm∏p (Cosmic ray meson telescope) IfmWv CXn-\mbv At±lw A∂v D]-tbm-K-

s∏-Sp-Øn-b-Xv.  {Klm-¥c A¥-co-£-Ønse hyXn-bm-\-ßƒ a\- n-em-°p-hm≥ \ap°v kqcy-\n¬ \S-°p∂

am‰-ßsf Ipdn®v XpS¿®-bmb \nco-£-W-ßƒ \S-tØ-≠-Xp-≠v.  kuc-̀ u-XnI imkv{X ]T-\-ßƒ (Solar
Physics Studies) ChnsS {]tXyI ]cm-a¿i-a¿ln-°p-∂p.  C¥y-bn¬ DZ-b-∏q¿, sImssS-°-\m¬, ss\\n-‰m¬

XpS-ßnb ÿe-ß-fn¬ kuc \nco-£-W-Øn-\m-bp≈ {]tXyI sSe-kvtIm-∏p-Iƒ {]h¿Øn®p hcp-∂p.

tkmtlm, bqfo-kkv XpS-ßnb _ln-cm-Imi t]S-I-ßƒ kuc ]T-\-ßƒ°mbn bqtdm-∏n¬ \n∂pw hnt£-

]n-®-h-bm-Wv.  ̀ qan-bnse Imem-hÿ {]h-N-\hpw (Space Weather Predictions) C∂v {][m-\-amWv  \mkm

Dr.Sn.C.Kncojv
(ske£≥ t{KUv eIvNd¿, ̂ nknIvkv

Un∏m¿ v́sa‚ v, bqWnthgvkn‰n tImtfPv

Xncph\¥]pcw )
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(NASA), C.-F-kv.F (ESA) XpS-ßnb _ln-cm-Imi GP≥kn-Iƒ CØcw {]h-N-\-ßƒ \S-Øp-∂p-≠v.

2011 ¬ C¥y-bn¬ \n∂pw hnt£-]-n°p∂ N{µ-bm≥ II _ln-cm-Imi t]S-I-Øn¬ kqcy-\n¬ \n∂pw

{Klm-¥c A¥-co-£-Øn¬ FØp∂ D® Du¿÷ IWnIm ]T-\-Øn-\m-bń v {]tXyI D]-I-c-W-ßƒ D≠m-

bn-cn-°pw.

3. Nne kuc-`u-XnI {]Xn-`m-k-ßƒ

hen-∏-Øn¬ Xmc-X-tay\ sNdp-Xm-sW-¶nepw kqcy≥ Hcp km[m-cW \£-{X-a√.  kzbw {`aWw sNøp-I-

bpw, Du¿÷ ]cn-h¿Ø\w hgn \nc-¥cw hnI-c-W-ß-tf-bpw, IWn-I-I-tfbpw _ln¿K-an-°p∂ Hcp \£-

{X-amWv kqcy≥. kzbw {`aWw \S-°p∂ \£-{X-ß-fn-epw, {Kl-ß-fnepw ImWnI aWvU-e-ap-≠m-Ip-sa∂v

{]ikvX {_n´ojv imkv{X-⁄-\pw, t\m_¬ kΩm\ tPXm-hp-amb s{]m^.-]n.-Fw.-F-kv. ªm°‰v (PMS
Blackett) Is≠Øn.  Ct±lw BWh C¥y-bpsS inev]n-bmb tlman ̀ m`m-bpsS s{]m -̂k-dm-bn-cp-∂p.

kqcy-\n¬ Ne-t\m¿÷w (Mechanical Energy) Im¥nI aWvU-e-Øn¬ ticn®p sh°-s∏-Sp-Ibpw CXv

kqcys‚ A¥-co-£-Øn¬ πmkvam Xcw-K-ßƒ hgn FØn Ahn-SsØ IWn-I-Iƒ°v ssIam-dp-Ibpw

sNøp∂ {]-hrØn \S-°p-∂p-≠v.  kqcys‚ D]-cym-¥-co-£-amb sImtd-mW-bn¬  (Solar Corona) Zi-e£w

Un{Kn Dujvam-hp-≠m-Ip-∂-Xpw, AhnsS \n∂pw Ahn-cmaw {Klm-¥c A¥-co-£-Øn-te°v IWnIm {]hmlw

(Solar wind) D≠m-Ip-Ibpw sNøp-∂Xv ta¬]-d™ Du¿÷X{¥-]-c-amb {]h¿Ø-\-ß-fpsS ̂ e-am-Wv.

kuc-hmXw kuc-bqYw IS∂v A¥¿\-£{X {]tZ-i-tØ°v (Interstellar space) hym]n-°p-∂-Xm-bn-́ mWv

thmtb-P¿ (Voyager) t]mep≈ _ln-cm-Imi t]S-I-ßƒ Xcp∂ kqN-\-Iƒ.

1610 ¬ Keo-entbm (Galileo) BWv kqcys‚ D]-cn-X-e-Ønse IdpØ s]m´p-Iƒ sSe-kvtIm∏v D]-tbm-Kn®v

XpS¿®-bmb \nco-£Ww \S-Øn-b-Xv.  ssN\-°mcpw a‰pw AXn-\p-apºv \·-t\-{X-ßƒ sIm≠v kqcy s]m´p-

I-fpsS (Suns spots) \nco-£Ww \SØn hnh-c-ßƒ tcJ-s∏-SpØn kq£n-®n-́ p-≠v.  19-mw \q‰m-≠n-emWv

kuc-s]m-́ p-Iƒ°v GI-tZiw 11 h¿jsØ Nm{InI hyXn-bm\w (Periodic or Cydic change) D≠m-Ip-∂-Xm-

bń v Is≠-Øn-bXv.  Ccp-]Xmw \q‰m-≠ns‚ XpS-°-Øn¬ kuc-s]m-́ p-I-fpsS hyXn-bm\w kqcy-\ne Im¥nI

{]h¿Ø-\-ß-fpsS G‰-Ip-d-®nepam-sW∂v imkv{X-⁄-∑m¿ a\- n-em-°n.  1974 ¬ Ata-cn° hnt£-]n®

Skylab t]S-Iw kqcys‚ sImtdm-W-bn¬ \n∂pw Nne-t∏mƒ ]pdØp hcp∂ km{µX IqSnb IWnI {]hm-

l--amb CME (Coronal Mass Ejection) Is≠-Øn.  CME bpsS IqsS D®Du¿÷ civan-Ifpw, IWnIm

{]hm-lhpw {Klm-¥c A¥-co-£-Ønepw ̀ qan-bnepw henb kzm[o\w sNep-Øp-∂-Xm-bn v́ B[p-\nI ]T-

\-ßƒ sXfn-bn-°p-∂p.  1859 September amkw 2-̨ mw XnbXnbmWv kqcy-\n¬ \n∂pw G‰hpw i‡n-tb-

dnb CME {]Xn-̀ mkw D≠m-b-Xm-bn v́ imkv{X-⁄-∑m¿ A\p-am-\n-°p-∂p.  C¥y-bnse apws_ ̀ qIm-¥nI

am]n\n tcJ-I-fmWv CXv Is≠-Øm≥ imkv{X-⁄-∑msc klm-bn-®-Xv.  kzmXn-Xn-cp-\mƒ alm-cm-Pmhv

ÿm]n® Xncp-h-\-¥-]pcw \£{X _w•m-hn¬ A∂p-≠m-bn-cp∂ ̀ qIm-¥nI am-]n-\n-I-fnepw henb am‰-

ßƒ A∂v tcJ-s∏-Sp-Øn-b-Xm-bn v́ Cu teJ-I\v Is≠-Øm≥ km[n-®n-́ p-≠v.  kqcys‚ Im¥nI aWvU-e-

Ønse Du¿÷-amWv {Klm-¥c A¥-co-£-Øn-se-Øp∂ D® Du¿÷ IWn-I-Iƒ°v e ǹ-°p-∂-sX∂v hniz-

kn-°-s∏-Sp-∂p.

4. D]-kw-lmcw

N{µ-\n¬ a\pjy Bhmk tbmKy-amb IqSm-c-ßƒ (lunar bases) \n¿Ωn-°p-tºmƒ kqcy-\n¬ \n∂pw FØp∂

D® Du¿÷ IWn-I-Iƒ £Xw G¬∏n-°mØ hn[-Øn-ep≈ space suit, radiation shield , XpS-ßnb kwhn-

[m-\-ßƒ Hcp-t°-≠-Xm-Wv.  N{µ-\n¬ a\p-jy≥ Imep-Ip-Ønb 1969-1974 Ime-L-́ Øv _ln-cm-Imi A¥-

co£w Xmc-X-tay\ im¥-am-bn-cp-∂p.  {Klm-¥c A¥-co£ ]T-\-ßƒ ̀ mhn-bnse _ln-cm-Imi bm{X-Iƒ°v

kpc£ \¬Im≥ klm-b-I-am-Ipw.  Cu taJ-e-bn¬ C∂sØ Iṕ n-Iƒ°v Xmev]-cy-ap-≠m-Ip-Ibpw Ah¿°v

`mhn-bnse ]pXnb Is≠-Ø-ep-I-fn¬ ]¶m-fn-I-fm-Im≥ km[n-°s´ F∂v {]Xym-in-®p-sIm≠v Cu teJ\w

D]-kw-l-cn-°p-∂p.
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e≠-\n¬ \n∂pw hfsc Zqsc-b-√m-Ø -jvdq-kvs_-dn-bnse {]i-kvX-amb Hcp {KmaoW IpSpw-_-Øn¬ 1809

s^{_p-hcn 12 mw Xob-Xn-bmWv Nmƒkv Um¿hns‚ P\\w. {]ikvX\mb ̀ nj-Kz-c\pw kmln-Xy-Ønepw imkv{X-

Ønepw X¬]-c\pw Bbn-cp∂ Cdm-kvakv Um¿hns‚ t]c-°p´n Bbn-cp∂p Nmƒkv. ANvO≥ tdm_¿ v́ hmdnMv

Um¿hnt‚bpw AΩ kqk-∂bptSbpw Bdp a°-fn¬ A©m-a-\m-bn-cp∂p Nmƒkv. aqØ aq∂p ktlm-Z-cn-am¿ sacn-

bm≥, Itcm-fn≥, kqk≥ F∂n-h¿  Bbn-cp-∂p. \mem-a≥ Cdm-kva-kv. Cfb ktlm-Zcn Fanen ImX-do≥. Nmƒkn\v

F´p hb v Bb-t∏m-gmWv AΩ \ncym-X-bm-b-Xv. apXn¿∂ ktlm-Z-cnI-fmb sacn-bms‚bpw Itcm-fns‚bpw hm’-ey-

Øn-emWv ]n∂oSv Nmƒkv hf¿∂-Xv. FΩ shUvPvhpUv Bbn-cp∂p Nmƒkns‚ ̀ mcy.

IpSpw-_-Øns‚ ]c-º-cm-KX sXmgn-emb sshZy-Øn¬ {]mhoWyw t\Sp-∂-Xn-\mbn Nmƒkns\ FUn≥_¿Kv

k¿∆Iem-im-e-bn¬ {]th-in-∏n-®p. F∂m¬ sshZy-Øn¬ Nmƒkn\v Xmev]cyw D≠m-bn-cp-∂n-√. \nba]T-\-Øn\v

\n¿_-‘n-°-s∏-s -́¶nepw AXnepw Nmƒkn\v Xmev]cyw D≠m-bn-cp-∂n-√.

Ip´n-°mew apX¬ kky-Pm-e-ß-tfbpw Pohn-I-tfbpw \nco-£n-°p-∂-Xnepw tiJ-cn-°p-∂-Xnepw Nmƒkn\v

henb Xmev]-cy-am-bn-cp-∂p. tIw{_n-UvPnse kky-imkv{X A[ym-]-I-\m-bn-cp∂ tPm¨sl≥t…m, ̀ qK¿ -̀im-kv{X-

⁄-\m-bn-cp∂ BUw skUvPvhnIv F∂n-h-cpsS kulrZw Nmƒkns‚ Xmev]-cy-ßsf hf¿Øn. tIw{_n-UvPnse

as‰mcp A[ym-]-I-\m-b tPm¿÷v ]ot°m-°n¬ \n∂pw In´nb Hcp IØmWv Nmƒkns‚ Pohn-X-Øn¬ Hcp hgn-Øn-

cnhv Ipdn-®-Xv. Hcp ̀ qK¿`imkv{X ]cy-th-£-W-bm-{X-bn¬ {]Ir-Xn-im-kv{X-\n-co-£-I-\mbn ]s¶-Sp-°m-\p≈ £W-am-

bn-cp∂p B IØn¬. Aßs\ 23 hb v XnI-bm≥ BgvN-Iƒ am{Xw Ah-ti-jn-°p-tºmƒ 1831 Unkw-_¿ 27 \v

_oKnƒ F∂ I∏-en¬ Nmƒkv Um¿hns‚ {]kn≤amb bm{X Bcw-̀ n-®p.

\nco-£W ]co-£-W-ß-fn-eqsS \nK-a-\-ß-fn¬ FØp∂ imkv{X-Øns‚ coXnbmWv Um¿hn≥ Xs‚ Kth-

j-W-ßƒ°v ASn-Ø-d-bm-°n-b-Xv. Xs‚ Np‰pw ImWp∂ F√m-‰n-t\bpw kq£va-ambn \nco-£n-°p-Ibpw F¥p-sIm-

≠mWv AXv Cß-s\-bm-bXv? F∂ tNmZyw Db¿Øp-Ibpw sNbvXp. CXn-eq-sS-bmWv temIsØ Xs∂ am‰n-a-dn® Bi-

b-ßƒ apt∂m´p h°m≥ Um¿hn\v Ign-™-Xv.

`qan-bn¬ \mw ImWp∂ Poh-Pm-e-ßƒ F√mw AtX cq]-Øn¬ Xs∂ krjvSn°s∏ -́XmsW∂pw Ahbv°v

am‰-ßƒ H∂pw kw -̀hn-°p-∂ns√∂p-ap≈ hnizm-k-ßƒ \ne-\n-∂n-cp∂ Ime-L-́ -ØnemWv  Poh-Pm-e-ßƒ F√mw ]cn-

Wm-a-Øn-eqsS cq]-s∏-́ hbmsW∂pw Ahbv°v \nc-¥-c-ambn am‰-ßƒ kw -̀hn-®p-sIm-≠n-cn-°p-∂p-s≠∂pw sXfn-hp-

Iƒ \nc-Øn-s°m≠v Um¿hn≥ hmZn-®-Xv. A∂v  Ht´sd FXn¿∏p-Iƒ°pw ]cn-lm-k-ßƒ°pw Cc-bm-tI≠n hs∂-

¶nepw Kth-j-W-im-e-I-fn¬ Pohn-Isf krjvSn-°m\pw Pohn-I-fn¬ ]cn-Wmaw D≠m-°m\pw Ign-™n-́ p≈ C∂v

Um¿hns‚ kn≤m-¥-ßƒ ]cs° AwKo-I-cn-°-s∏-́ n-́ p-≠v.


