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2.1 BapJw

\mw A[n-h-kn-°p∂ `qan \nc-h[n {]tXy-I-X-Iƒ {]Z¿in-∏n-°p∂ Hcp
tPymXn¿tKmf-am-Wv. `qan-bpsS \n¿an-Xn, B¥-cnI LS-\, ]q¿∆-Ime Ncn-{Xw,
\nc-¥c ]cn-Wmaw F∂n-hsb-sb√mw Ipdn®v ]T\w \S-Øp∂ Hcp imkv{X-im-
J-bmWv `qhn⁄m-\obw F∂v H∂mw A[ym-b-Øn¬ \mw a\- n-em-°n-bn-´p-≠v.
\ΩpsS `qan kuc-bqY-Ønse Hcw-K-amWv. Cu kuc-bqYw £oc-]Yw (Milky

Way)F∂ t]cn-e-dn-b-s∏-Sp∂ Hcp AXn-_r-l-Ømb Kyme-Ivkn-bnse (Galaxy)

Hcw-K-am-Wv. C°m-c-W-Øm¬ `qssh⁄m-\nI]T-\-Øns\mcmapJw F∂
\nebn¬ kuc-bq-Y-sØ-°p-dn®pw AXn-_r-l-Ømb {]]-©-sØ-°p-dn®pw, Ah-
bnse FÆ-a‰ Zi-e-£-°-W-°n\v hcp∂ \£-{X-ß-sf-°p-dn®pw {Kl-ß-sf-°p-
dn®papff ASn-ÿm-\-]-c-amb Adnhv A`n-e-j-Wo-b-am-Wv.

\nc-h[n \£{Xk©-b-ßƒ, Kyme-Ivkn-Iƒ XpS-ßn-bh Dƒs∏-Sp∂ {]]-©-
sØ-°p-dn®v \ap°v D≠m-bn-cp∂ Ah-t_m[w Ign™ GXm\pw iX-I-ß-fn¬
]p\¿hn-Nn-¥-\-Øn\pw X¬^-e-am-bp-ff kaqe]cn-h¿Ø-\-Øn\pw hnt[-b-am-
bn-Øo¿∂p.

KymeIvkn (Galaxy) F∂ ]Zw-sIm≠v \mw hnh-£n-°p-∂Xv \£-{X-ßƒ,
s\_ype XpS-ßn-bh tN¿∂p cq]-sa-Sp -°p∂ AXn-_r-l-Ømb Hcp
kwL-mX-amWv. _rlØmb {]]-©-Ønse sNdnb Xpcp-ØpIfmbn ]cn-K-Wn-
°m-hp-∂- CØcw \£-{X-cm-Pn-Iƒ (Kyme-Ivkn) kam-\-amb {]]© Xpcp-Øp-I-
fn¬ \n∂pw H∂n-t\m-sSm∂v hf-sc-tbsd Zqc-ß-fn¬ hn\ykn-°-s∏-´mWv ImW-
s∏-Sp-∂-Xv. kqcy\pw, AXns‚ IpSpw-_mw-K-ß-fmb {Kl-ßfpw £oc-]-Y-sa∂
t]cn-e-dn-b-s∏-Sp∂ Hcp \£-{X-cm-Pn-bpsS ̀ mKamWv.  CXns‚ hymkm¿[w 100,000
apX¬ 150,000 hsc- {]Imih¿jamsW∂mWv IW-°m-°-s∏-́ n-cn-°p-∂-Xv. tPymXn-
imkv{XcwKØv ssZ¿Ly-Øns‚ GI-I-ambn D]-tbm-K-n®p hcp∂ ]ZamWv {]Im-
i-h¿jw F∂ t]cn-e-dn-b-s∏-Sp-∂-Xv. AXm-bXv Hcp h¿j-w sIm≠v iq\y-X-bn-
eqsS {]Imiw k©-cn-°p∂ Zqc-Øn\v Xpey-am-WnX.v {]Imiw Hcp sk°‚n¬
k©-cn-°p∂ Zqcw 3,00,000 Intem-ao-‰¿ BIp-∂p(Velocity of light). AXp-sIm≠v
Hcp h¿j-°mew sIm≠v {]Imiw k©-cn-°p∂ Zqcw 95,00,000,000,000 Intem-ao-
‰¿ BsW∂v IW-°m-°mw.

2 `qan-bpsS DXv -̀hhpw B¥-cnI LS-\bpw
(ORIGIN AND STRUCTURE OF THE EARTH)
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2.2. kuc-bqYw (Solar System)

Hcp \£-{Xhpw, AXns\ hewhbv°p∂
{]]©hkvXp-°fpw AYhm tPymXn¿tKm-f-
ßfpw Dƒs∏-Sp∂Xpamb hyql-sØ-bmWv
kuc-bqYw F∂v hnfn-°p-∂-Xv. \ΩpsS kuc-
bq-Y-Øn¬ kqcy-s\∂v \mw hnfn-°p∂ \£-
{Xhpw, AXns\ hew hbv°p∂ kakvX
{]]©hkvXp°fpw Dƒs∏-Sp-∂p. CXn¬ 8
{Kl-ß-fpw, \ΩpsS N{µ-s\-t∏m-se-bp-ff
170˛Hmfw D]-{K-l-ß-fpw, \nc-h[n Ipf-f≥
{Kl-ßfpw, FÆ-a‰ On∂-{K -l-ßfpw
(On∂{Kl-ß-fn¬ ]e-Xn\pw Ah-bpsS D]-
{K-l-ßfpw D≠v), [qa-tI-Xp-°-fpw lna-J-fi-
ßfpw, km{µX Ipd-™Xpw, {Kl-ß-fpsS
k©mc]Y-ßƒ°n-S-bn¬ h¿Øn-°p∂Xp-
amb hmX-I-ß-fpw s]mSn-]-Seßfpw Dƒs∏-
Sp-∂p. £oc]Y-sa-∂-dn-b-s∏-Sp-∂Xpw {`aWw sNøp-∂-Xp-amb Kyme-Ivkn-bn¬
(galaxy)\£-{X-ßƒ N{Im-Imc-am-bn-´mWv hn\y-kn-°-s∏-´n-cn-°p-∂-Xv. AXnse
Hmdn-b¨ lkvXw (Orion arm)F∂ t]cn-edn-b-s∏-Sp∂ N{Im-Im-c-l-kvX-Øns‚
Acn-In-em-bn-´mWv {]]-©-Øn¬ \ΩpsS kucbq-Y-Øns‚ ÿm\w. £oc]Y
Kyme-Ivkn-bpsS (Milky Way galaxy) tI{µ-Øn¬ \n∂pw GI-tZiw 28,000 {]Im-i-
h¿jw Zqc-Øn-emWv \ΩpsS kuc-bqYw ÿnXn-sN-øp-∂-Xv (Nn{Xw 2.1) kuc-bq-
Y-Øn\v £oc-]-Y-Øns‚ tI{µsØ Hcp XhW {]Z-£nWw sNøp-hm≥ 220 apX¬
250 Zi-e£w h¿j-ßƒ th≠n hcp-sa-∂mWv IW-°m-°n-bn-´p-f-f-Xv. \ΩpsS
kuc-bqYw t]mep-ff Zi-e-£-°-W-°n\v kuc-bq-Y-ßƒ £oc-]Y Kyme-Ivkn-
bn¬ Dƒs∏-Sp-∂p-≠v. AXp-t]mse {]]-©-sam-´msI FÆ-a‰ Kyme-Ivkn-Ifpw
\ne-\n¬°p-∂-Xmbn Is≠-Øn-bn-´p-≠vv.

kuc-bq-Y-Øns‚ tI{µw kqcy-\m-Ip-∂p. kuc-bq-Y-Øns‚ samØw ]nfi-Øns‚
Gdn-b-Iqdpw kqcy-\n-emWv tI{µo-I-cn-®p- Im-W-s∏-Sp-∂-Xv. {Kl-ß-tfbpw kuc-
bq-Y-Ønse a‰v  AwK-ß-tfbpw kqcy≥ AXn-i-‡-amb Kpcp-Xzm-I¿j-W-Øn\v
hnt[-b-am-°p-∂p. 4.6 iX-tImSn (_ney¨) h¿j-ßƒ°v apºmWv \ΩpsS
kucbqYw cq]w sIm-≠n-´p-f-f-Xv. _p[≥, ip{I≥ F∂o c≠v {Kl-ßƒ `qan-bp-
tS-Xn-s\-°mƒ ASpØ {`aW ]Y-Øn-emWv kqcys\ hebw sNøp-∂-Xv.

kqcy-t\mSv ASpØv ImW-s∏-Sp∂ _p[≥, ip{I≥, ̀ qan, sNm∆ F∂o \mev {Kl-
ßsf `ua-{K-l-ßƒ (Terrestrial Planets)F∂v hnfn®p hcp-∂p. Cu {Kl-ß-
fpsSsb√mw D]-cn -Xew Jcm-h-ÿ-bn -ep -ff ine-I-fm¬ \n¿an -X-am -Wv.

Nn{Xw 2.1 £oc-]Y Kyme-Ivknbpw

kqcys‚ ÿm\hpw
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kqcy-\n¬ \n∂pw Xmc-X-tay\  AIse-
bmbn {`aWw sNøp∂ sNm∆ {Kl--
Øns‚ k©mc]Y-Øn\pw A∏p-d-ap-ff
_mly-{K-l-ß-fmb hymgw (Pq∏n‰¿),
i\n (kmt‰¨) F∂o {Kl-ßsf
hmXI`oa≥am¿ (Gas giants) F∂pw kqcy-
\n¬ \n∂v G‰hpw AIse {`a-W-]-Y-ß-
fp≈ bpdm-\-kv, s\]vSyq¨ F∂o {Kl-
ßsf sFkv ̀ oa≥am¿ (Ice giants)F∂pw
hnfn-°p-∂p.

tIm∏¿ \n°-kns‚ (1473˛1553) Ime-L´w hsc F√m tPymXn¿tKm-f-ßfpw ̀ qan°v
Np‰p-amWv ]cn-{I-aWw sNøp-∂-sX-∂mWv s]mXpsh hniz-kn-®n-cp-∂-Xv. Cu Bi-
bw `ua-tI-{µo-IrX k¶¬∏w (Geocentric Concept)F∂ t]cn¬ Adn-b-s∏-Sp-∂p.
F∂m¬ Keo-entbm (1564˛1642) Zqc-Z¿in\n I≠p-]n-Sn-®-tXmSpIqSn Cu Bibw
sX‰m-sW∂v Is≠-Øn. kqcy-\mWv kuc-bq-Y-Øns‚ tI{µw F∂pw ̀ qan-bpƒs∏-
Sp∂ {Kl-ßƒ kqcys‚ Np‰p-amWv {]Z-£nWw sNøp-∂-sX∂pw \nco-£-W-ß-
fn-eqsS sXfn-bn-°-s∏-´p. C∂v \ne-hn-ep≈ Cu Bi-bsØ kuc-tI-{µo-IrX
k¶¬∏w (heliocetric concept) F∂p ]d-bp-∂p.

kqcy-s\∂ tI{µsØ (Focus) ASn-ÿm-\-am°n, sa¿°pdn Hgn-sI-bp-ff F√m
{Kl-ßfpw Zo¿L-hr-Øm-Ir-Xn-bn-ep-ff (ellipse) k©m-c-]-Y-ßfneq-sS-bm-Wv (orbit)

kqcy\v Np‰pw ]cn-{I-aWw sNøp-∂Xv. (Nn{Xw 2.2) F∂m¬ kqcy-t\mSv G‰hpw
ASpØv ImW-s∏-Sp∂ _p[s‚ (sa¿°p-dn-) k©mc]Yw Gsd-°psd hrØm-Ir-
Xn-bn-emWv (Circular Orbit). F√m {Kl-ßfptSbpw k©mc]Y-ßƒ Gsd-°psd
Htc X-e-Øn-emWv hn\y-kn-°-s∏-´n-cn-°p-∂-Xv. (kqcys‚  DØ-c{[p-h-Øns‚ Zni-
bn¬ \n∂v ho£n-®m¬ {Kl-ß-fpsS k©mcZni FXn¿L-Sn-Imc Zni-bn¬
(anticlockwise) Bbn-cn-°pw) _p[≥, ip{I≥, bpdm-\kv  F∂nh Hgn-sI-bp-ff a‰v
{Kl-ßƒ {`aWw sNøp∂Xpw Cu Zni-bn¬ Xs∂-bm-bn-cn-°pw.

s\]vSyq-Wn\v ]pdØp-ff Iyq∏¿ s_¬´v (Kuiper belt) F∂-dn-b-s∏-Sp∂ Jca™v
\nd™ ta-J-e-bn-emWv ̀ qcn-̀ mKw Ipf-f≥ {Kl-ß-fp-sSbpw k©mc-]Y-ßƒ ÿnXn-
sNøp∂Xv. \nc-h[n [qa-tI-Xp-°-fpsS D¤h ÿm\w IqSn-bmWv Cu taJe.
an°hmdpw F√m {Kl-ßƒ°pw c≠v D]-{K-l-ßƒ°pw Ipf-f≥ {Kl-ßƒ°pw
Ah-bp-tS-Xmb hmbpafießƒ D≠v.

`qan-bn¬ \n∂pw kqcy-\n-te-°p-ff icm-icn Zqcw 149.60 Zi-e£w (Million)  Intem-
ao-‰¿ BIp-∂p. Cu ZqcsØ tPymXn-imkv{X GIIw (Astronomical Unit) F∂v
hnfnbv-°p-∂p. CXns\ kqNn-∏n-°m≥ ‘AU’ F∂ Npcp-s°-gpØv D]-tbm-Kn®p hcp-
∂p. kuc-bq-Y-Øn¬ AIew Af-°p-∂-Xn\v Cu GI-I-amWv D]-tbm-Kn®p hcp-
∂-Xv. Hcp ‘AU’ F∂v ]d-bp-∂Xv kqcy-\n¬ \n∂v `qan-bn-te-°p-ff icm-icn AI-
e-amWv  (150 Zi-e£w Intem-ao-‰¿).  Ata-cn-°≥ _ln-cm-Imi ÿm]\amb

Nn{Xw 2.2. {Kl-ß-fpsS Zo¿LhrØm-Ir-Xn-bn-ep≈

k©mc]Yw
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\mk (NASA) bpsS thmtb-P¿ ̨ 1,  thmtb-P¿˛2 F∂nh-bmWv kuc-bq-Y-Øns‚
]pdw`mK-sØ-°p-dn-®p-ff ]cy-th-£-WØn-\mbn BZy-ambn Ab® _ln-cm-Imi
hml-\-ßƒ (Space crafts)

2.2.1 kqcy≥ (The Sun)

kucbqY-Øns‚ tI{µ-amb kqcy≥ Hcp \£-{X-am-Wv. Cu \£-{X-Øns‚ _mly-
a-fiew Jcm-h-ÿ-bn¬ A√ ÿnXn-sNøp-∂-Xv. Xo{h-amb Xm]-Øm¬ Atbm-
Wo-I-cn-°-s∏´ hmXI afie-am-bn-´mWv Cu _mlyafiew ÿnXnsN-øp-∂Xv.
kqcys‚ hymkm¿[w 6,95,508 Intem-ao-‰¿ BIp-∂p. CXv `qan-bsS hymkm¿-
[Øns‚ 110 aSßm-Wv. kqcys‚ samØw hym]vX-Øn-\p-≈n¬ GI-tZiw Hcp
Zi-e£w `qan-Iƒ Dƒs°m-≈n-°m≥ km[n°pw. kqcys‚ ]nfiw `qan-bpsS
]nfi-Øns‚ GI-tZiw 3,30,000 aSßv A[n-I-am-Wv. CXv samØw kucbqY-
]nfi-Øns‚ 99.86 iX-am-\-tØmfw hcpw. kuc-]n-fi-Øns‚  ¾ ̀ mKw ssl{U-
P\pw tijn® `mKw Gsd-°psd loenbw hmX-Ihpw BIp-∂p. IqSmsX Xmc-X-
tay\ `mc-°q-Sp-X-ep-ff aqe-I-ß-fmb HmIvkn-P≥, \ntbm¨, Im¿_¨, Ccpºv
F∂nh Dƒs∏-sS-bp-ff a‰p aqe-I-ßƒ GI-tZiw 1.69 iX-am-\-tØmfw ImW-s∏-
Sp-∂p. kqcy-\n¬ F√m hmX-I-ßfpw, aqe-I-ßfpw Atbm-Wp-I-fpsS cq]-Øn-emWv
ÿnXn-sN-øp-∂-Xv. Db¿∂ tXmXn-ep-ff Kpcp-Xzm-I¿jW _ew Atbm-Wp-Isf
XΩn¬ Hmt∂m-sSm∂v _‘n-∏n®v \n¿Øp-∂p. CXv kqcytI{µ-Øn¬ \ne-
\n¬°p∂ Db¿∂ a¿±-Øn\pw Dujvam-hn\pw Imc-W-am-Ip-∂p. kqcy≥ Hcp Jc-
cq-]-Øn-ep-ff tPymXn¿tKm-f-a√mØXn\m¬ CXns‚ hyXykvX `mK-ßƒ
hyXykvX thK-X-bn¬ BWv {`aWw sNøp-∂-Xv. kqcys‚ a[y-tcJm {]tZ-iØv
Hcp {`aWw ]q¿Øn-bm-°m≥ 25 Znh-khpw, {[ph {]tZ-i-ß-fn¬ 36 Znh-khpw
th≠n-h-cp∂p. kqcys‚ D]-cn-̀ m-KsØ Dujvamhv GI-tZiw 57250 C t\mS-Sp-ØmWv.
AI-°m-ºnse Dujvamhv GI-tZiw 15 Zi-e£w Un{Kn sk¬jykv BsW∂mWv
IW-°m-°-s∏-´n-´p-≈-Xv.

{]]-©sØ samØ-ambn ]cn-K-Wn-°p-tºmƒ kqcy\v A{X KWy-amb {]m[m\yw
H∂pw Xs∂-bn√, F∂m¬ kuc-bq-Y-Øn¬ kqcy\v {]Yaÿm\-am-Wp-f-f-Xv. ̀ qan-
bnse Du¿PØns‚ {][m\ Dd-hnSw kqcy-\m-Ip-∂p. `qan-bnse an°-hmdpw F√m
`ua{]h¿Ø-\-ßƒ°pw Bh-iy-amb Du¿P-Øns‚ ZmXmhv kqcy-\m-Ip∂p. Im‰v,
Xnc -am -e -Iƒ, kap - {Z -P -e - {] -hm -l-ßƒ, h¿j-]m -Xw, Imem -hÿm
hyXn-bm\w F∂n-h-bvs°√mw NmeI-i‡n e`y-am-Ip-∂Xv kutcm¿P-Øn¬ \n∂m-
Wv. ̀ qan-bnse sshhn-[y-am¿∂ Poh-Pm-e-ß-fpsS \ne-\n¬∏n\v tlXp-hmbn h¿Øn-
°p-∂Xpw kqcy-\m-Wv.

2.2.2. {Kl-ßƒ (Planets)

F´v {Kl-ßƒ BWv kuc-bq-Y-Øn¬ Df-f-Xv. _p[≥ (sa¿°p-dn), ip{I≥ (ho\-
kv), `qan, (F¿Øv) sNm∆ (am¿gvkv), hymgw (Pq∏n-‰¿), i\n (kmt‰¨), bpdm-
\kv, s\]vSyq¨ F∂n-h-bmWv F´v {Kl-ßƒ.  kqcy-t\mSv G‰hpw ASpØv
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ImW-s∏-Sp-∂Xv _p[\pw, kqcy-\n¬ \n∂v G‰hpw AIse ImW-s∏-Sp-∂Xv
s\]vSyqWpw BIp-∂p Nn{Xw (2.3). kuc-bq-Y-Ønse G‰hpw henb {Klw
hymghpw G‰hpw sNdnbXv _p[\pw BIp-∂p. G‰hpw NqSv IqSnb {Klw ip{I-
\mWv (icm-icn Dujvamhv 465OC)

Nn{Xw 2.3 ̨  kqcy\pw kuc-bq-Y-Ønse {Kl-ßfpw

kucbq-Y-Ønse {Kl-ßsf kw_-‘n-®p≈
{]k-‡-amb Nne hkvXp-X-Iƒ

{Kl-ßsf B¥c{Kl-ßƒ (inner planets) F∂pw _mly{Klßƒ (outer

planets) F∂pw c≠p hn`m-K-ß-fmbn Xcw Xncn-®n-´p-≠v.  BZysØ \mev {Kl-ß-

fmb ̨  _p[≥, ip{I≥, ̀ qan, sNm∆ F∂n-h-bmWv B¥c{Kl-ßƒ AYhm ̀ ua{Kl-

ßƒ. kucbq-Y-Ønse Ah-ti-jn-°p∂ {Klß-fmb hymgw, i\n, bpdm-\-kv,

s\]v‰yq¨ F∂n-h "tPmhn-b≥ {Kl-ßƒ' F∂ t]cnepw Adn-b-s∏-Sp-∂p-≠v.

_p[≥ kqcy-t\mSv G‰hpw ASp-ØXpw, kucbq-Y-Ønse G‰hpw sNdpXpw, `qan-

bpsS D]-{K-l-amb N{µ-t\-°mƒ Ipd®v A[nIw hep-Xp-amb {Kl-am-Wv.  kqcy-

t\mSv hfsc ASpØv ÿnXn sNøp-∂-Xn-\m¬ {]`m-X-k-a-bØpw kmbm” ka-bØpw

_p[s\ \nco-£n-°p-∂Xv {]bmkam-Wv. kqcys\ Hcp XhW {]Z-£nWw sNøm≥

_p[\v 88 Znhkw th≠n hcp-∂p.  _p[s‚ {`aWthKX a‰p≈ {Kl-ß-sf-°mƒ

hf-sc-b-[n-I-am-Wv.  _p[-\nse Hcp kucZn\w `qan-bnse 175.97 Zn\-ßƒ°v Xpey-am-

Wv. kucbq-Y-Ønse G‰hpw NqSv IqSnb {Kl-amWv ip{I≥ F∂v ]d-™p-h-t√m.

{`aW ˛ ]cn-{I-aW Ime-b-f-hp-Iƒ GI-tZiw H∂m-Wv. F¶nepw Hcp ip{I-Zn-\-

Øns‚ ssZ¿Lyw Hcp ]q¿Æ ip{I-h¿j-Øn-t\-°mƒ A[n-I-am-Wv.
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]´nI 2.1. {Kl-ßsf kw_-‘n-®p≈ Nne {][m\ hkvXp-X-Iƒ

{Ia {Kl-Øns‚ kqcy-\n¬ a[y-tc-Job  km{µX Hcp Hcp icm-icn D]-{Kl
\w t]cv \n∂p≈ icn hymkw In.{Kmw/ ]cn-{I-aW {`a-W- Dujvamhv ßfpsS

AIew (In.an) ao‰¿3) Ime-b-fhv Ime-b-fhv (oC) FÆw
(Zie£w (aWn°q¿)
(In.an‰dn¬)

1 _p[≥ 57.9 4,879 5427 88 Znhkw 1407.6 167 0

2 ip{I≥ 108.2 12,104 5243 224 Znhkw -˛5832.5 465 0

3 `qan 149.6 12,756 5514 365
1

4
 Znhkw 23.9 15 1

4 sNm∆ 227.9 6,792 3933 1.9 h¿jw 24.6 ˛65 2

5 hymgw 778.6 1,42,984 1326 11.9 h¿jw 9.9 ˛110 67

6 i\n 1433.5 1,20,536 687 29.5 h¿jw 10.7 ˛-140 62

7 bpdm-\kv 2872.5 51,118 1271 84 h¿jw ˛17.2 ˛195 27

8 s\]v‰yq¨ 4495.1 49,528 1638 164.9 h¿jw 16.1 ˛200 14

{`aW Ime-b-fhnse s\K-‰ohv Nn”w kqNn-∏n-°p-∂Xv B {Klw {`aWw
sNøp-∂Xv kqcys\ ]cn-{I-aWw sNøp∂ Znibv°v hn]-coXZni-bn-emWv
F∂mWv.  CXn\v hn]-coXKXob {`aWw (retrograde rotation) F∂v ]d-bp-∂p.

2.2.3 £p{Z{Kl-ßƒ (Asteroids)

sNm∆bpsS {`aW]Y-Øn\pw hymg-Øns‚ {`aW]Y-Øn\pw CS-bn-eqsS kqcys\
hewhbv°p∂ XmcX-tay\ sNdnb BImi tKmf-ß-sf-bmWv £p{Z{Kl-ßƒ
F∂p hnfn-°p-∂-Xv. hyXykvX BIr-Xn-bnepw hen-∏-Øn-ep-ap-ff inem-J-fi-ß-
fmWv £p{Z-{K-l-ßƒ. GI-tZiw 1000 Intem-ao-‰¿ hymk-ap-ff kodokv BIp∂p
kuc-bq-Y-Ønse G‰hpw henb £p{Z{Klw. Cub-SpØ Ime-Øv kodo-kns\
πqt´m-tbmSpw a‰p-f-f-h-tbmSpw H∏w Ip≈≥ {KlßfpsS ]´nIbn¬ Dƒs∏-Sp-
Øn-bn-´p-≠v. 1900 P\p-hcn 1˛\mWv Cu £p{Z{KlsØ Is≠-Øn-b-Xv. Cu
Xob-Xn-bpsS khn-ti-jX Btem-Nn-®p-t\m-°q.

Is≠-Øn-bn-´p-ff an°-hmdpw F√m £p{Z-{K-l-ß-fp-sSbpw hymkw 1 Intem-ao-‰-
dnt\-°mƒ Ipd-hmWv. hnZq-c-`qXIm-eØv kuc-bq-Y-Øn¬ \ne-\n-∂n-cp∂ Hcp
{Kl-tam {Kl-ß-tfm A⁄m-X-amb Imc-W-Øm¬ s]m´n-sØ-dn®v On∂-`n-∂-
amb, Ah-in-jvS-ß-fmImw C∂v ImWp∂ £p{Z-{K-l-ßƒ F∂v imkv{X-⁄≥am¿
s]mXpsh hniz-kn-®pt]m-cp-∂p.

2.2.4 hm¬\£-{X-ßƒ (Comets)

AXnZo¿L-hr-Øm-Ir-Xn-bn-ep-ffXpw AXp-sIm-≠p-Xs∂ kpZo¿L-ambXpamb
k©m-c-]-YßfneqsS kqcy\pNp‰pw {]Z£nWw hbv°p∂, Xmc-X-tay\ sNdnb
tPymXn¿tKm-f-ß-fmWv [qa-tI-Xp-°ƒ (Nn{Xw 2.4). ae-bm-f-Øn¬ hm¬\£-{X-
ßƒ F∂ t]cnepw Ch Adn-b-s∏-Sp-∂p. [qa-tI-Xp-°-fn¬ `qcn-`m-Khpw an°-
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Nn{Xw 2.4 hm¬ \£-{X-ßƒ

hmdpw kabw kuc-bqY-Øns‚ tI{µ-Øn¬ \n∂pw AI∂ -ta-J-e-I-fn-em-bn-
cn°pw k©-cn-°p-∂-Xv. Nne Imeß-fn¬ [qa-tI-Xp-°ƒ Ah-bpsS ]cn-{I-aW]Y-
Øn-eqsS kqcy-t\mSv hfsc ASpØv hcm-dp-≠v.

kqcy-t\mSv ASpØp hcp-tºmƒ [qa-tI-Xp-°-fn¬ ImW-s∏-Sp∂ lna-I-Wn-I-Iƒ,
Im¿_¨ ssUHm-IvsskUv apX-em-bh _mjv]o-I-c-W-Øn\v hnt[-b-am-Ip-∂p.

[qa-tI-Xp-°ƒ°v inem-\n¿an-X-amb Hcp
tI{µ-`m-Khpw (Nucleus), Cu tI{µ-
`mKØn\v Np‰p-ambn hmX-I-ßƒ, Jc-
a™v, s]mSn-]-S-e-ßƒ F∂nh ImW-s∏-
Sp∂ Xnf-°-am¿∂ hmep-t]m-se-bp-ff
`mKhpw (kqcys‚ FXn¿Zn-i-bn¬ hn\y-
kn-°-s∏-´-Xmbn) ImWmw. hmX-I-ßƒ,
\yq¢n-b- n\p Np‰p-ambn Hcp {]`m-h-ebw krjvSn-°p-∂p. Cu {]`m-h-ebw `qan-
bn¬ \n∂v Zriy-am-Ip-∂Xv Hcp-]t£ [qa-tI-Xp-°ƒ kqcy-t\mSv ASpØv hcp-
tºmƒ am{X-am-Wv. [qa-tI-Xp-°-fn¬ kp{]-kn-≤-am-bXv lmen-bpsS [qa-tI-Xp-hm-
Ip-∂p (Halley’s Comet). 18˛mw \q‰m-≠n¬  Pohn-®n-cp∂ FUva≠v lmen (Edmund

Halley) F∂ tPymXnimkv{X-Im-cs‚ kvac-Wm¿Y-amWv Cu t]cv \¬In-bn-´p-f-f-
Xv. 76 h¿j-Øn¬ Hcn-°¬ am{X-amWv lmen-bpsS [qa-tIXp `qan-bn¬ \n∂v
Zriy-amIpw hn[w kqcy-t\mSv ASpØv hcp-Ibp-≈q.

Du¿ v́ taL]Sew

1950 ˛ ¬, U®v tPyXnim-kv{X-⁄-\m-bn-cp∂ Pm≥ Du¿´v kuc-bq-Y-Øns‚ _mly-
ta-J-e-bn¬ AXns\ Bh-cWw sNbvX tKmfm-Ir-Xn-bn-ep≈ iq\ym-Imi `mK-sØ
sFkv t]mse XWpØ {]]-©-h-kvXp-°-fn¬ \n∂p-amWv Nne hm¬\-£-{X-ßƒ
([qa-tI-Xp-°ƒ) kuc-bqY-Øn-\p-≈n-tebv°v hs∂-Øp-∂Xv F∂v Is≠Øn. kuc-
bqY-Øn-\p-]p-dsØ Cu `oam-Im-c-amb {]]©]Zm¿Y k©bw Du¿´v taL-]-Sew
F∂ t]cn-emWv C∂v Adnbs∏Sp-∂-Xv.  kqcy-\n¬ \n∂pw 5,000 apX¬ 100,000 tPymXn-
imkv{X GIIw (A.U) AI-se-bm-bn-´mWv Du¿´v taL-]-S-e-ßƒ ÿnXn sNøp-∂-Xv.
Cu k©-b-ß-fn¬ \n∂pw Bhn¿`-hn-°p∂ [qatIXp°fpsS ]cn-{I-aW ]Y-Øn\v
AXnZo¿L-hr-Øm-Ir-Xn-bm-Wp-≈-Xv. Chbv°v kqcys\ Np‰n hcp-hm≥ Bbn-c-°-W-
°n\v h¿j-ßƒ Dƒs°m-≈p∂ \o≠ Ime-b-f-hp-Ifpw th≠n-h-cp-∂p-sh∂pw Is≠-
Øn-bn-́ p-ap-≠v.  Ncn{XIme-Øv, Cubn\w hm¬\£-{X-ß-fn¬ Dƒs∏-Sp∂ Hsc-ÆsØ
am{Xsa hm\-imkv{X \nco-£-W-Øn¬ kuc-bqY-Øns‚ A¥¿ta-J-e-bn¬ Is≠-
Øm≥ Ign-™n-´p-≈q. Du¿´v taL-]-S-e-Øn¬ \n∂pw hs∂-Øp∂ hm¬ \£-{X-
ßsf At]-£n®v a‰n\w hm¬\£-{X-ßƒ°v kqcys\ ]cn-{I-aWw sNøp-hm≥
GI-tZiw 200 h¿j-Øn-t\-°mƒ Ipd-hmb Imeta th≠n-h-cp-∂p-≈p. IqSmsX Ch-
bpsS ]cn-{I-a-W-]-Y-ßƒ Gsd-°psd {Kl-ß-fpsS k©mc ]Y-ßƒ Dƒs°m-≈p∂
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{]X-e-Øn¬ Xs∂bmsW-∂Xpw {it≤-b-am-Wv.  ]cn{I-aW Imew Ipd-hmb
hm¬\-£-{X-ßƒ F√mw Xs∂ Ncn°p∂Xv kuc-bq-Y-Øn¬ s\]vSyq¨ {Kl-
Øns‚ k©mc]Y-Øn\v ]pdsa Iyq∏¿ s_¬‰v F∂-dn-b-s∏-Sp-∂, XfnIm cq]-
Øn-ep≈ Hcp taJ-e-bn¬ \n∂p-am-Wv.  kq{]-kn≤ hm\-im-kv{X-⁄-\m-bn-cp∂
sPdmƒUv Iyq∏-dns‚ _lp-am-\m¿Y-amWv Cu taJ-ebv°v AXns‚ t]cv \¬In-
bn-´p-≈Xv. kqcy-\n¬ \n∂pw 35 apX¬ 55 A.U (tPymXn-imkv{X GI-Iw)

AIsebmbn-´mWv Iyq∏¿ _¬‰ns‚ ÿm\w. 100 In.ao-‰-dn-e-[nIw hymk-ap≈

At\-Im-bncw sFkv t]mse XWpØ {]]©hkvXp-°-fpw tImSn-°-W-°n-\p≈

hm¬ \£-{X-ßfpw Cu taJ-e-bn¬ ImW-s∏-Sp-∂p-sh-∂mWv hniz-kn-®p-h-cp-

∂Xv.

\ap°v sNbvXp-t\m-°mw

\nß-fpsS kvIqƒ {Ku≠n¬ A\p-tbm-Py-amb ÿeØv, DNn-X-amb Af-

hn¬ (DZm: 1 ao‰¿ = 2 A.U) kucbq-Y-Øns‚ Hcp amXrI \n¿an-°p-I.

2.2.5 D¬°-Ifpw D¬°m-in-e-Ifpw (Meteors and Meteorites)

N{µ-\n-√mØ ka-bØv BIm-iØv s]s´∂v Xnf-°am¿∂ {]ImitcJ-Iƒ BIm-
i-Øn\v IpdpsI k©-cn-°p-∂Xpw Hcp AS-bmfwt]mepw Ah-ti-jn-∏n-°msX
GXm\pw \nan-j-ßƒ°p-f-fn¬ A{]-Xy-£-am-hp-Ibpw sNøp∂ {]Xn-`m-kw
\nßfn¬ ]e¿°pw kp]cnNnXamWt√m. kuc-bq-Y-Ønse AwK-ß-fmb D¬°-
I-fmWv BIm-i-Ønse Cu {]Xn-`m-k-Øn\v Imc-Ww.

Xmc-X-tay\ hen∏w Ipd™ tPymXn¿hkvXp°fmWv D¬°-Iƒ. {Kl-ß-fpsS
k©mc ]Y-ßƒ°n-S-bv°p-ff iq\ymIm-i-`mKß-fn¬ \n∂v `qan-bpsS hmbp-a-
fi-e-Øn-te°v {]th-in-°p∂ D¬°-Iƒ A¥-co-£-Ønse IWn-I-I-fp-am-bp-
≠m-°p∂ L¿j-W-Øns‚ ^e-ambn IØnsbcn-bp∂p. CXns‚ ^e-ambn´mWv
BIm-i-Øn\v IpdpsI {]ImitcJ-Iƒ D≠m-Ip-∂-Xv. L¿j-W-Øns‚ ̂ e-ambn
D≠m-Ip∂ Db¿∂ Xm]w D¬°m]Zm¿Y-ßƒ hmbpafi-e-Øn¬ h®v IØp-∂-
Xn\v Imc-W-am-Ip-∂p. iq\ym-Im-iØv \n∂p-w `qan-bpsS _mlym-h-cW hmbp
afi-e-Øn¬ hs∂-Øp∂ inem-Jfi-ß-fmWv D¬°-Iƒ. Ch sk°‚n¬ \nc-
h[n Intem-ao-‰¿ thK-X-bn¬ k©-cn-°p-∂p. Hmtcm Znh-khpw Bbn-c-°-W-°n\v
D¬°-Iƒ `qan-bpsS A¥-co-£-afi-e-Øn¬ {]th-in-°p-∂p-≠v. Nne ka-b-ß-
fn¬ BIm-i-Øn¬ Zriy-am-Ip∂ D¬°m-h¿jWw (Meteor Showers) [qa-tI-Xp-
°-fpsS hm¬ `mK-Øns‚ Ah-in-jvS-ß-fn¬ \n∂pw cq]w sIm≈p-∂-Xm-Wv.
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hmbpafieØn¬ h®v ]q¿Æ-
ambpw IØn \in-°msX `qan-
bpsS D]-cn-X-e-Øn¬ ]Xn-°p∂
D¬°-Isf D¬°mine-Iƒ (Me-

teorites) F∂p-hn-fn-°p-∂p.

`oam -Im -c -amb D¬°-I-fpsS
]X\w `qan-bpsS D]-cn-X-e-Øn¬
Nne-t∏mƒ henb K¿Ø-ßƒ
D≠m-°p-∂p. CØ-c-Øn-ep≠mb
kp{]-kn -≤-amb K¿Ø-amWv
USAbnse Acn--tkmW acp-`q-an-
bn¬ ImW-s∏Sp∂ _mcn-©¿
K¿Øw (Barringer Crater of Arizona Desert in USA)  (Nn{Xw 2.5.)   Cu K¿Ø-Øn\v
1.2 Intem-ao-‰¿ hymkhpw 200 ao‰¿ Bg-hp-ap-≠v. `mc-X-Øn¬ D¬°m-]X\w aqe-
ap≠mb K¿Ø-Øn\v Hcp DZm-l-c-W-amWv tem\m¿ K¿Øw (Lonar Crater). Cu
K¿Øw C∂v ehWPe XSm-I-ambn (saline soda lake) ImW-s∏-Sp-∂p. alm-cm-jv{S-
bnse _p¬Um\ Pn√-bnse tem\m-dn¬ ImW-s∏-Sp∂ tem\m¿ K¿Ø-Øns‚
hymkw 1.8 In. ao. BIp-∂p. πotÃm-kn≥ (Pleistocene) Ime-L-´-Øn¬ U°m¨
{]tZ-isØ XWp-Øp-d™ emhbv°v apI-fn¬ BWv CXv ]Xn-®n-´p-≈Xv.

tIc-f-Øn¬ c≠v D¬°m-in-e-Iƒ Is≠-Ønb hnh-c-ßƒ e`y-am-
Wv.  GI-tZiw 1460 {Kmw Xq°-ap≈ H∂v sImSp-ß-√q-cn¬ (10o12’N,

76o16’E) 1917-epw, GI-tZiw 45 In.{Kmw Xq°-ap≈ as‰m∂v 1914 ˛ ¬
Ip‰n-∏p-dØv \n∂pw e`y-am-bn-´p-≠v.  Ch c≠pw tIm{≠-bn‰v (Chon-

drite) AYhm inem-ab D¬°m-inem (Stony meteorites) hn`m-K-Øn¬
Dƒs∏-´-Xm-Ip-∂p.

D¬°-Isf aq∂v hn`m-K-ß-fmbn h¿Ko-I-cn-®mWv ]T-\-hn-j-b-am-°p-∂-Xv.

F.  inem-ab D¬°m-in-e-Iƒ (Stony Meteorites)

_n. Atb¨ D¬°m-in-e-Iƒ (Iron Meteorites)

kn. inem-a-b-˛Atb¨ D¬°m-in-e-Iƒ (Stony-Iron Meteorites)

apI-fn¬ ]d™ h¿Ko-I-cWw D¬°m-in-eI-fpsS cmk-L-S-\sb Bkv]-Z-am-°n-
bp-f-f-Xm-Wv.

inem-ab D¬°m-in-e-Iƒ Gsd-°psd ]q¿Æ-ambpw knen-t°‰v J\n-P-ß-fm¬
\n¿an-X-am-Wv. F∂m¬ Atb¨ D¬°m-in-e-Iƒ \n°tem a‰p teml-ß-tfm
Ccp-ºp-ambn IqSn-t®¿∂p≠mIp∂ -tem-lk¶c-ß-fm¬ \n¿an-X-am-Wv. aq∂m-asØ
C\-amb inem-ab ˛ Atb¨ D¬°m-in-e-Iƒ knen-t°‰v J\n-P-ß-fpsSbpw
Ccp-ºn-s‚bpw Hcp an{in-X-am-Wv. D¬°min-e-I-fn¬ `qcn-`m-Khpw inem-ab hn`m-K-
Øn¬ Dƒs∏-Sp-∂p. aq∂m-asØ hn`m-K-Øn¬ Dƒs∏-Sp∂ D¬°m-in-e-Iƒ hfsc
Ipd™ tXmXn¬ am{Xta ImW-s∏-Sp-∂p-≈q.

Nn{Xw 2.5 D¬°m K¿Øw (_mcn-©¿ K¿Øw,

Aco-tkm-W, bp.F-kv.-F)
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Nn{Xw 2.6. {]]© hnImkw F∂ Bibw

imkv{X-]-T\-Øn¬ D¬°m-in-e-Iƒ°v Gsd {]m[m-\y-ap-≠v. ImcWw ̀ qan°v ]pd-
Øp-ff kuc-bqYtaJ-e-bn¬ \n∂v `qan-bn¬ hs∂-Øp∂ Htc-sbmcp Xcw kuc-
bqY{Zhy-ß-fmWv D¬°m-in-e-Iƒ. Ch kuc-bqY-Øns‚ {]mb-sØ-°p-dn-®p-ff
]T-\-ßƒ°v hne-tb-dnb D]m-Zm-\-ß-fm-Wv. kuc-bq-Y-Ønse tPymXn¿tKm-f-ß-
fpsS cmk-L-S\m]c-amb hkvXp-X-I-sf-°p-dn-®p-ff \nK-a-\-ß-fn¬ FØn-t®-cm≥
klm-b-I-c-amb sXfn-hp-Iƒ D¬°m-in-e-Iƒ {]Zm\w sNøp-∂p-≠v.

2.3 {]]-t©m-¬∏Øn ̨  alm-hn-kvt^m-S\ kn≤m¥w

(Origin of Universe - The Big - Bang Hypothesis)

C∂v Cu Ip™p-`q-an-bn¬ \n∂v sIm≠v
\ΩpsS imkv{X-⁄≥am¿ Ah-cpsS
_p≤n-ssh-`hw D]-tbm-K-s∏-SpØn {]]-
©-Øns‚ Bg-Øn-t\bpw ]c-∏n-t\bpw
At\z-jn°m\pw {]]-©-c-l-ky-ßƒ
A\m-h-cWw sNøp-hm-\pw {ian°p∂p.
{]]-t©m-¬∏Øn hfsc k¶o¿Æ-amb
Hcp ]T-\-hn-j-b-am-I-bm¬ hfsc kw£n-
]vX-amb Hcp hnh-c-W-amWv Xmsg \¬Ip-
∂-Xv.

h¿Ø-am-\-Im-e-sØ-bpw, `qX-Im-e-sØ-
bpw, ̀ mhn-Im-e-sØbpw samØw {Zhyhpw
Du¿Phpw Dƒs°m-≈p-∂-XmWv {]]-
©w. {]]-©-Øn-¬ hym]n-®n-cn-°p∂
samØw iq\ym-Im-i-hpw, A\-¥hpw k¶-
¬∏mXo-X-hp-amb samØw Ime-ssZ¿Ly-hpw, AXns‚ Ahn-`m-Py-L-S-I-ß-fmbn
]cn-K-Wn-°mw.  `qan-bn¬ \n∂pw Xmc-X-tay\ hfsc AIse ÿnXn sNøp∂
\£{X-ß-fn¬ \n∂pw Kyme-Ivkn-I-fn¬ \n∂pw `qan-bn¬ hs∂-Øp∂ {]Im-i-c-
ivan-Iƒ ]T-\-hn-j-b-am-°n-b-t∏mƒ, Ah-bpsS h¿W-cmPn (spectrum) bn¬ Zriy-
am-Ip∂ BKn-cW taJ-e-Iƒ (absorption line) \£{X-ßsf Bh-cWw sNbvXn-cn-
°p∂ ssl{U-P≥ t]mep≈ hmX-I-ß-fpsS km∂n-[y-Øn-\v sXfnhv \¬Ip∂p.
{]Io¿W\ ^e-ambn k]vX-h¿W-ß-fmbn Zriy-am-Ip∂ kqcy-{]-Im-i-Øns‚
h¿W-cm-Pn- Xmc-Xayw sNøp-tºmƒ Ah-bnse BKn-c-W-tc-J-Iƒ Xmc-X-tay\
ssZ¿Lyw IqSnb Nph∏v \nd-Øns‚ ÿm\-tØbv°v amdn-bmWv ImW-s∏-Sp-∂Xv
F∂ hkvXp-Xbpw Is≠-Ønbn´p≠v. am{X-hp-a-√, `qan-bn¬ \n∂pw {]Im-i-c-ivan-
I-fpsS t{kmX-kp-I-fn-te-°p≈ Zqc-Øn\v B\p-]m-Xn--I-ambn BKn-c-W-tc-J-I-fpsS
ÿm\-hy-Xym-khpw IqSp-∂-Xmbpw imkv{Xo-b \n-co-£-W-ßfn¬ hy‡-am-
bncn°p∂p. h¿W-cm-Pn-I-fn¬ BKn-c-W-tc-J--I-fpsS CØ-c-Øn-ep≈ ÿm\-am‰w
"sdUv jn^v‰v' (Red Shift) F∂ t]cn¬ Adn-b-s∏-Sp-∂p. Ata-cn-°≥ tPmXn-im-
kv{X-⁄-\mbncp∂ FUvhn≥ l_nƒ 1929 emWv Cu hkvXpX Is≠-Øn-b-Xv.
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ap≥]d™ imkv{Xob \nco-£-W-ß-fn¬ \n∂pw, {]]-©-Ønse Kyme-Ivkn-Iƒ
`qan-bn¬ \n∂pw \nc-¥cw AXn-th-K-X-bn¬ AI∂v t]mIp-∂p-sh-∂pw, AXn-
\m¬ {]]©w A\p-{Iaw hnI-kn-°p∂psh∂p-ap≈ \nK-a-\-ß-fn¬ imkv{X-Im-c-
∑msc FØn-®p.

""`qan-bn¬ \n∂paI-ep-∂-Xn\\pkcn®v Kyme-Ivkn-I-fpsS thK-Xbpw h¿[n-°p∂p
F∂ imkv{Xob hkvXp-X-bmWv "l_nƒ \nbaw' A\p-im-kn-°p-∂-Xv. `qan-
bn¬\n∂v hfsc AI-se-ÿnXn sNøp∂ Kyme-Ivkn-Iƒ hfsc thK-Øn¬ `qan-
bn¬\n∂v AI∂v amdp-∂psh∂¿Yw. {]]©w \nc-¥cw hnIm-k-Øn\v hnt[-b-
am-bn-s°m-≠n-cn-°p∂p F∂v kmcw. \ndsb sNdnb _nµp-°ƒ C´ Hcp _eq¨
{]]-©-ambn k¶¬∏n°pI (Nn{Xw 2.6). ho¿∏n-°p-∂-Xn\\pkcn®v AXnse Hmtcm
_nµp-°ƒ ]c-kv]cw AI∂p amdp-∂p. {]]© hnIm-k-{]-{Inb-bn¬ Kyme-Ivkn-
Iƒ°nS-bv°p≈ AIew Ime-ssZ¿Ly-Øn-\-\p-kr-X-ambn h¿[n-°p-∂p.  F∂m¬
Ah-bpsS hen∏w h¿[n-°p-∂n-√.  {]]©w hnI-kn-°p-∂p-sh∂pw AXv Fßs\
D≠mbn F∂-Xn-s\-°p-dn®pw Ipd®v Imcy-ßƒ hni-Zo-I-cn-°m≥ tPymXn-im-kv{X-
⁄≥am¿°v Ign-™n-´p-≠v. {]]©w hnI-kn-°p-∂p-sh∂ Is≠-Ø-ep-Iƒ°v
ap≥]v {]]-©-sØ-°p-dn-®p≈ \nc-h[n Bi-b-ßƒ D≠m-bn-́ p-≠v. an°-hmdpw F√m
ap≥Ime kn≤m-¥-ßfpw {]]©w Nen-°m-ØXmbn-cp∂p (Static) F∂ Bi-b-
Øn¬ A[n-jvTn-X-am-bn-cp-∂p.  {]]©w hnI-kn-°p-∂p-sh∂v A\p-am-\n® imkv{X-
Im-c≥am¿Xs∂ `qX-Im-esØt∂m Hcn-°¬ {]]©w hfsc sNdp-Xm-bn-cp∂p
F∂pw A\p-am-\n-®p.  {]]-©-Øns‚ hnImkw kw`-hn-°p-∂-Xn\v ap≥]v
{]]©Øns‚ hym]vXn hfsc°pd-hm-bn-cp-∂p.

almhnkvt^mS\w ˛ (The Bing Bang)

{]]-©-Øns‚ D¬∏-Øntbbpw A\-¥c]cn-Wm-a-sØ-bpw Ip-dn-®v imkv{X-temIw
Gsd-°psd AwKo-I-cn® B[p-\nI kn≤m-¥-amWv "_nKv _mMv kn≤m¥w.' Cu
kn≤m-¥-sØ-°p-dn®v hy‡-amb [mcW e`y-am-Im≥ {]]©w \nc-¥chnIm-k-
Øn\v hnt[-b-am-sW∂Nn{Xw a\-kn¬ hn`m-h\w sNø-Ww. Hcp hoUntbm πb-
dnse dnthgvkv_´¨ Aa¿Øp-tºmƒ kv{Io\n¬ Zriy-ßƒ Zriy-am-Ip-∂-Xp-
t]mse ImesØ `qX-Im-e-Øns‚ Bg-ß-fnte°v Hcp k¶¬∏k©mcw \S-
Øp-hm≥ Ign-bp-I-bm-sW-¶n¬ Cu {]]©w `qX-Im-e-Øns‚ GtXm Hcp L´-
Øn¬ Kyme-Ivkn-Iƒ XΩnep-ff AIew A\p-{Iaw Ipd-™ncp-∂-Xmbpw
AXn-\-\p-kr-X-ambn {]]©w Npcpßn hcp-∂-Xmbpw ImWm≥ Ign-bpw. ho≠pw
ho≠pw Ime-Øns‚ Bg-ß-fn-te°v t]mIp-tºmƒ {]]©w H∂msI Npcp-ßn,
®pcpßn Hcp _nµp-hn¬ tI{µo-Ir-X-ambncp∂p-sh∂v ssk≤m-¥n-I-ambn hn`m-
h\w sNtø≠n hcpw. AXm-bXv \mw FØn-t®-cp-∂Xv hfsc Npcp-ßnbXpw
AXoh kq£va-hp-amb Hcp BZna {]]-©-Øn-te-°m-bn-cn°pw.

alm-hn-kvt^m-S\ kn≤m-¥-Øns‚ Dt]m-¬∏∂w F∂ \ne-bv°v cq]w-sIm≠
ssk≤m-¥nI Bi-b-amWv GIXzw (Singularity). \ap°v C∂v Zriy-am-Ip∂
_rlZmImcamb {]]©w A\m-Znbmb `qX-Im-e-Øn-se-t∂m, AXoh L\o-
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`q-Xmh-ÿ-bnepw, AXyp-∂X Xm]-\n-e-bnepw Xo{h-amb a¿±-Ønepw, \£-{X-ß-
tfm, ]c-am-Wp-°-tfm, BIm-cw, LS\ F∂o khn-ti-j-X-Itfm H∂pw Xs∂
{]I-S-am-°mØ AXoh {]mIr-Xm-h-ÿ-bn¬ \ne-\n-∂n-cp-∂p-sh∂ Bi-b-amWv
“GI-Xzw” (Singularity). {]]-©-Øns‚ {]mcw-`-Z-i-sb- Ip-dn°p∂  Cu Bibw
XnI-®pw ssk≤m-¥n-I-am-sW∂ Imcyw hnkva-cn-°m≥ ]mSn-√. kwL-Sn-X-ambXpw
kpi‡ambXpw, ka-\zn-X-am-b-Xpw, GI-Xm-\-hp-amb Hcp Ah-ÿm-hn-ti-j-amWv
GIXzw (Singularity )F∂ ]ZwsIm≠v hnh-£n-°p-∂-Xv.

GI-tZiw 13.7 iX-tImSn h¿j-ßƒ°v apºmWv {]]-©-Øns‚ BZysØ alm
hnkvt^mS\w \S∂Xv. hnkvt^m-S-\-Øn\v tij-ap-ff BZysØ Ipd®v \nan-j-
ß-fn¬ {]]©w AXyp-{K-amb Xm]-Ønepw Db¿∂ km{µ-X-bnepw Bbn-cp-∂p.
GXm\pw \nan-j-ßƒ°v tijw {]]©w hnI-kn-°p-hm≥ Bcw-̀ n°p-Ibpw X¬ -̂
eambn AXns‚ km{µ-Xbpw Xm]-\n-ebpw A\p-{Iaw Ipd™v hcn-Ibpw XpS¿∂v
t{]mt´m-Wp-I-fpw Ce-Ivt{Sm-Wp-Ifpw \yqt{Sm-Wp-Ifpw cq]-s∏-SpIbpw sNbvXp.
GXm\pw an\n-‰pIƒ°v tijw ]c-am-Wp-°-fpsS (Atoms)\yq¢n-b- p-Iƒ Bhn¿`-
hn-®p. F∂m¬ Ce-Ivt{SmWpw t{]mt{SmWpw \yqt{SmWpw tN¿∂ \yq{S¬ B‰-
ßƒ BZy-hn-kvt^m-S\w \S∂v GI-tZiw 380000 h¿j-ßƒ°ptijw am{X-amWv
cq]w sIm≠-sX∂v hniz-kn-°p-∂p. iq\ym-Im-i-Øns‚ hnIm--k-Øns‚ BZy-L-
´-Øn¬ {Zhyw F√m`mKØpw Hcp t]mse-b√ hnX-cWw sNø-s∏-´n-cp-∂-Xv. {]]-
©-Øns‚ Nne-`m-K-ß-fn¬ a‰p`mK-ß-tf-°mƒ km{µX IqSp-X-em-bn-cp-∂p. Kpcp-
Xzm-I¿jW _e-amWv {Zhy-I-W-ßsf {]]-©-Øns‚ hyXy-kvX taJ-e-I-fn¬
ASp-∏n®v \n¿Øn-bn-cp-∂-Xv. Cu {Zhy°q´-sØ-bmWv (Clumps) "t{]mt´m-Kym-e-
Ivkn-Iƒ' AYhm "Kyme-Ivkn-I-fpsS ]q¿∆n-I≥am¿' F∂v hnfn-®n-cp-∂-Xv. CXn-
emWv BZy-Ime \£-{X-ß-fpsS P\-\w. \£-{X-ßƒ \yq¢n-b- p-I-fpsS Xo®q-f-
bmWv. AXn-emWv Im¿_¨, HmIvkn-P≥, knen-°¨, Ccpºv XpS-ßnb Xmc-X-
tay\ ̀ mcwIqSnb aqe-I-ßƒ cq]wsIm≠-Xv. hfsc henb \£-{X-ßƒ hnkvt^m-
S-\-Øns‚ ̂ e-ambn kq∏¿t\m-h-I-fmbn amdp-tºmƒ ap≥]-d™ aqe-I-ß-tf-°mƒ
`mcwIqSnb aqe-I-ßƒ D≠m-Ip-∂p. AØ-c-Øn-ep-ff hnkvt^m-S-\-Øns‚ ^e-
ambn D≠m-Ip∂ hkvXp-°ƒ iq\y-X-bn¬ {]k-cn-°-s∏-Sp-Ibpw Ah ]n∂oSv
IqSn-t®¿∂v ]pXpXe-ap-d-bnse \£-{X-ßfpw {Kl-ßfpw {]]-©-Øn¬ ImW-
s∏-Sp∂ a‰p hkvXp-°-fp-ambn ]cn-W-an-°pIbpw sNbvXp.

_nKv _mMv F∂-dn-b-s∏-Sp∂ alm-hn-kvt^m-S-\-Øns‚ ^e-am-bn-´mWv ÿew,-
Im-ew F∂o (time and space) Bi-bßfpsS Bhn¿`mhw D≠m-b-Xv. almhnkvt^m-
S-\-amWv Ime-sa∂ Bi-b-Øns‚ \nZm-\-sa-¶n¬ ‘AXn\v ap≥]v’ (before) F¥m-
bn-cp-∂p-sh∂ tNmZyw A{]-k-‡-am-Wv.

Ct∏mƒ \nß-fn¬ Nne¿s°-¶nepw Nne tNmZy-ßƒ a\-kn¬ Dcp-Øn-cn-™n-´p-
≠m-Ipw. AXm-bXv {]]©w F{X thK-X-bn-emWv hnImkw {]m]n-°p-∂Xv?
{]]©w hnIkn°p∂pt≠m? F¶n¬ AXns‚ hen∏w A\¥ambn
hnIkn°p∂pt≠m? \nc-h[n imkv{X-Im-c-∑m¿ Icp-Xp-∂-Xv {]]-©-Øns‚
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Nn{Xw 2.7 ̀ qan-bpsS D¬`hw

hnImkw A\-¥-ambn XpS-cm≥ Ign-bn√ F∂m-Wv. {]]-©-Øns‚ hnImkw \ne-
bv°p∂ Hcp L´w hcp-sa-∂mWv C°q-´¿ Icp-Xp-∂-Xv. hnImkw Ah-km-\n-°p-
tºmƒ Kyme-Ivkn-Ifpw Ah-bnse {Zhyhpw XΩn-ep-ff Kpcp-Xzm-I¿jW _e-
Øns‚ ^e-ambn {]]©w Npcp-ßn, ]gb GIXzw (Singularity) F∂ ÿnXn
hnti-j-Øn-te°v aS-ßn-t∏m-Ipw. CØ-c-Øn¬ Kyme-Ivkn-Isf Dƒs°m-≈p∂
{]]-©-Øns‚ Npcp-ß-ens\ _nKv {I©v (Big Crunch) F∂v hnfn-°p-∂p. Hscm‰
_nµp-hn-te°v {]]©w Npcp-ßnb \nanjw ho≠pw AXv alm-hn-kvt^m-S-\-Øn\v
(Big Bang) ]p\¿hn-t[-b-am-Ipw. Cßs\ {]]©w H∂n-S-hn´ hnIm-k-Øn\pw kt¶m-
N-\-Øn\pw A\p-{Iaw hnt[-b-ambn sIm≠n-cn°pw F∂mWv C°q-´Øn¬s∏-
Sp∂ imkv{X-Im-c≥am¿ Icp-Xp-∂-Xv.

2.4 `qan-bpsS D¬`hw (Origin of Earth)

Fßn-s\-bm-bn-cp∂p `qan F∂ {Kl-Øns‚ P\\w? Cu kaky imkv{X-Im-
c∑m -cpsS Nn¥m -a -fi-e-Øn¬
AkzÿXbp≠m-°n. am{X-a√ hfsc
\o≠-Imew {]kvXpX {]iv\w Xr]vXn-
I-c-ambn hni-Zo-I-cn°m≥ km[n-®n-√.
C∂p-t]mepw B \ne XpS-cp-∂p.

`qan-bpsS D¬`hsØ kw_-‘n®v \nc-
h[n ImgvN-∏m-Sp-Iƒ Ign™ 250 h¿j-
ßƒ°p-≈n¬ Bhn¿ -̀hn-®n-́ p-≠v. Ch-
bn-te-sdbpw kn≤m-¥-ßfmb√ ]cn-
I-ev]-\-Iƒam{X-am-bmWv imkv{X-tem-
Iw ]cn-K-Wn-°p-∂-Xv.

`qan-bpsS D¬`hsØ-°p-dn®v hni-Zo-I-
cn-°m≥ {ian-®n-´p-ff c≠v {][m-\-s∏´
]cn-I-¬∏\-Iƒ am{Xw \ap°v Npcp-°-
Øn¬ ]Tn-°mw.

2.4.1 s\_p-em¿ ]cn-I-¬∏\ (Nebular Hypothesis)

`qan-bpƒs∏-Sp∂ kuc-bqY-Øns‚ D¬`h-sØ-°p-dn®v hni-Zo-I-cn-°m≥ {ian®
BZy ]cn-I-¬∏\-bmWv s\_yq-em¿ ]cn-I¬∏\. bYm¿Y-Øn¬ Cu ]cn-I-¬∏\
apt∂m´v h®Xv  1755˛¬ P¿Ω≥ XØz-Nn-¥-I-\mb CΩm-\p-h¬ Im‚ v Bbn-cp-
s∂-¶nepw ]n∂oSv 1796˛¬ {^©v tPymXnimkv{X-Im-c-\mb ]nbdn sska¨ Un
emsπbvkv s\_p-em¿ ]cn-I-¬∏\-bn¬ th≠ am‰-ßƒ hcpØn IqSp-X¬ hni-
Zo-I-c-W-tØmsS {]kn-≤o-I-cn-®p.
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Nn{Xw 2.9 F, kuc-bq-Y-Øns‚ cq]w sIm≈¬ Nn{Xw 2.9. _n. kuc-bqYw C∂v

Nn{Xw 2.8 F, Nn{Xw 2.8 _n s\_p-em¿ ]cn-I¬∏\

s\_p-em¿ ]cn-I-¬∏\ {]Imcw kuc-bqYw A\p-{I-a-ambn hnI-kn-®Xv \£-{X-
ß-fp-sS-sb√mw P\-\-Øn\v Imc-Wamb henb Hcp [qa-Xm-c-K-W-Øn¬ hn\ykn°-
s∏´ {ZhyIWn-I-I-fpsS taL-]-S-e-Øn¬ \n∂m-Ip-∂p. s\_pe F∂ ]Zw cq]w
sIm≠Xv aqS¬a™v -(mist) As√-¶n¬ aßnb taL-]-Sew (cloud) F∂¿Yw
hcp∂ eØo≥ ]Z-Øn¬ \n∂m-Wv. \£{X k©m-c-]-Y-ßƒ°n-S-bn-ep-ff t\¿Ø
hmX-I-˛-[q-fn-I-fpsS taL-]-S-e-ß-sfbmWv Cu ]Zw kqNn-∏n-°p∂-Xv. s\_p-em¿
]cn-I-¬∏\ {]Imcw \£-{X-ß-fpsS k©mc ]Y-ßƒ°n-S-bn-ep-ff hmX-I-˛-[q-
fn-˛ IW-ß-fpsS taL-]-Sew Kpcp-Xzm-I¿jW]c-amb XI¿®bv°v hnt[-b-am-bn
-Np-cp-ßpIbpw s\_pe cq]wsIm≈pIbpw sNbvXp. (Nn{Xw 2.8 F) Npcp-ß-en\v
tijw Ch Id-ßm≥ XpS-ßp-Ibpw N{Im-Ir-Xn-bn-te°v cq]am‰w kw`-hn-°p-
Ibpw sNbvXp. (Nn{Xw 2.8 _n)

\£-{X-ßfpsS k©mc]Y-ßƒ°n-Sbv°v ImW-s∏-´Xpw kuc-bq-Y-Øns‚ a[y-
Øn¬ Ah-ti-jn-°-s∏-´-Xp-amb ]nfi-ßƒ, kucN{I-Øns‚ tI{µ-Øn-te°v
Npcp-ßn-b-Xp-t]mse GIo-`-hn®v (coalesced) henb Xcn-Iƒ (Pebbles and boul-

ders) cq]w-sIm-≠p. Cßs\bp≠mb henb Xcn-Iƒ ]eXpw IqSn-t®¿∂v (ac-

cretion) GXm\pw Intem-ao-‰¿ apX¬ \qdp-I-W-°n\v Intem-ao-‰¿ hsc hnkvXr-Xn-
bpff {Zhy]nfi-ßƒ cq]wsIm≠p. CØ-c-Øn-ep-ff henb {Zhy]nfi-ßƒ
Kpcp-Xzm-I¿j-W-Øn\v hnt[-b-ambn ho≠pw IqSn-t®¿∂v {Kl-ß-fpsS BZycq-]-
amb t{]mt´m-πm-\-‰p-Iƒ (Protoplanets) D≠mbn . kuc-bq-Y-Ønse C∂v ImWp∂
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an°hmdpw {Kl-ß-fp-w cq]w sIm≠Xv t{]mt´m-πm-\-‰p-I-fn¬ \n∂m-Ip-∂p. ]n∂oSv
t{]mt´m-πm-\-‰p-Ifn¬ IqSp-X¬ hkvXp-°ƒ IqSn-t®-cp-Ibpw C∂v \mw Adn-b-s∏-
Sp∂ hn[-Øn-ep-ff {Kl-ß-fpsS BIr-Xn-bnepw hep-∏-Ønepw Bbn-Øo-cp-Ibpw
sNbvXp. (Nn{Xw 2.9 F bpw 2.9 _n bpw)

kuc-bq-Y-Ønse £p{Z-{K-l-ßfpw a‰p sNdnb tPymXn¿tKm-f-ßfpw apI-fn¬
]d-™-hn-[-Øn¬ D≠mb On∂-`n-∂-amb Ht∂m AXn-e-[n-Itam {Kl-ß-fpsS
Ij-W-ß-fmWv (`mK-ß-fm-Wv). kuc-bqY s\_p-e-bpsS Ah-ti-jn--°p∂ tI{µ-
]nfiw ]n∂oSv kqcy-\mbn amdp-Ibpw sNbvXp.

2.4.2 πm\-s‰-kn-a¬ ]cn-I-¬∏\ (Planetesimal Hypothesis)

kucbqYØns‚ D¬∏Ønsb°pdn®v Atacn°≥ sFIy\mSpI-fnse `qssh-
⁄m\nI\mbncp∂ jmº¿sebn\pw AhnSsØ tPymXn-imkv{X⁄-\mbncp∂
tamƒ´Wpw tN¿∂v 1905˛¬ {]kn≤oIcn® ]cnI¬∏\bmWv ]vfms\s‰kna¬
]cnIev]\ F∂ t]cn¬ Adnbs∏Sp∂Xv. πms\s‰kna¬ ]cnI¬∏\ {]Imcw,
`qanbpw, kuc-bqY-Ønse a‰p {Klßfpw AXn{]mNo\ImeØv C∂sØ
kucbqY taJebn¬ \nehnep≠mbncp∂ Iri{Klßƒ IqSnt®¿∂mWv cq]w
sIm≠sX∂ Bi-bamWv apt∂m´p hbv°p∂Xv. hnZqc`qXImeØ,v Ft∂m
Hcn°¬ kqcy≥ am{Xw \nehnep≠mbncp∂t∏mƒ AXoh Kpcp-Xzm-I¿jW i‡n-
bp≈ Hcp \£{Xw kqcys‚ kao-]-Øp-IqSn k©-cn-°m≥ CS-bmbn. Cu \£{Xw
kqcys‚ D]cn`mKØv AXyp{Kamb hen-hp-_ew krjvSn-°m≥ Imc-W-am-bn. CXp-
aqew kqcys‚ D]cn`mKØns‚ \s√mcp `mKw kqcy\n¬ \n∂pw th¿s∏´v
C∂sØ kucbqYØns‚ _mlymXn¿Ønhsc sNs∂-Øn. CXmWv
πms\s‰kna¬ ]cnI¬∏\ (Planetesimal Hypothesis) hn`mh\w sNøp∂-Xv.

kqcytKmfØn¬ \n∂pw th¿s∏´ hkvXp°ƒ ]c-kv]c BI¿j-W-Øn\pw
XpS¿∂v ioXoIcWØn\pw hnt[-b -am -bn . X¬^eambn H´\h[n
Jccq]{ZhyßfpsS cq]oIcWØn\v Imc-W-am-bn. πms\s‰knaepIƒ (planetesi-

mals) F∂ t]¿ \¬Inbn´p≈ sNdpXpw hepXpamb Cu JcIWnIIƒ kqcys\
hebw sNøm\mcw`n°pIbpw, XpS¿∂p≈ ]cn{IaWImeØv ]ckv]cw
Iq´nap´pIbpw, Ahsbms° ]n¬°meØv, kqcy\n¬ \n∂pw hyXykvX AIe-
ßfn¬, \man∂v Adnbs∏Sp∂ hn`n∂ {Klßfmbn ]cnWan°pIbpw sNbvXp-
sh∂mWv πms\s‰kna¬ ]cnI¬∏\bpsS ho£Ww. CXp{]Imcw kucbqY-
{Klßƒ F√mw Xs∂ BZnaImew apX¬t° Jcmhÿ-bnembn-cp∂psh∂mWv
hnizkn°p∂Xv.

h¿Øam\ImeØp ̀ qanbn¬ \nc¥cw ZriyamIp∂ D¬°m]mXØns‚ ImcWw
Is≠Øphm\pw A\pIqeamb H∂mWv πms\s‰kna¬ ]cnI¬∏\.  am{Xhpa√,
kucbqYØns‚ cq]I¬∏\bv°pw (AXmbXv {KlßfpsS ]cn{IaW Znibpw
Xehpw) A\p_‘ khntijXIƒ°pw ({KlßfpsS sFIcq]amb {`aWZni)
bp‡amb ImcWßƒ {]Zm\w sNøphm\pw Cu ]cnI¬∏\ klmb-I-amWv.
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Nn{Xw 2.10 Zo¿L hrØm-Ir-Xn-bn-ep≈ ̀ qan

2.5. ̀ qan-bpsS BIr-Xnbpw hen-∏hpw (Shape and Size of the Earth)

17˛mwiXIw hsc `qan ]cn-]q¿Æ-amb Hcp tKmf-am-sW∂mWv Icp-Xn -h-∂n-cp-∂-
Xv. ]n¬°m-e- ̀ ua-im-kv{X-⁄≥am¿ ̀ qan-bpsS BIrXn ]q¿W-amb tKmfm-Ir-Xn-
b-s√∂pw {[ph`mKßƒ ]c-∂Xpw a[y-`mKw Aev]w ho¿Ø-Xp-am-b-Xcw khn-
tij tKmfm-Ir-Xn-bm-sW∂pw (oblate ellipsoid) Is≠-Øn. CXv Zo¿L-tKm-fm-IrXn
BWv F∂v kmam-\y-ambn ]d-bmw. (\nßƒ Hcp tKmfm-Ir-Xn-bp-ff d∫¿]¥ns\
Hcp {]X-e-Øn¬ h®v sNdp-Xm-sbm∂v Aa¿-Øn--bm¬ B ]¥ns‚ BIr-Xn°v
kam-\-amb cq]-sØ-bmWv Zo¿L-tKm-fm-Ir-Xn-sb∂v hnti-jn-∏n-°p-∂-Xv).

`qan-bpsS {[phobA£w (Polar axis)

`qa[y tcJobA£ -(equatorial axis)

tØ-°mƒ Aev]w \ofw Ipd-hp -
ffXmWv. CXn\v ImcWw {[phob
A£sØ tI{µo-I-cn-®p-ff `qan-bpsS
{`a-Whpw AXns‚ A\-¥-c-̂ -e-ambn
D≠m-Ip∂ A]-tI-{µ-_e (Centrifu-

gal force) Øns‚ {]`m-hhpw BIp-∂p.
(Nn{Xw 2.10). `qan-bpsS a[y-tc-Job
]cn-tO-Z-Øns‚ hym-km-¿[w (radius)

6378 In.ao‰dpw {[phob ]cn-tO-Z-
Øns‚ hymkm-¿[w 6357 In.ao‰dpam-
Wv. AXm-bXv `qa[ytcJm{]tZ-i-
Ønse hymkw {[ph-ßƒ XΩn-ep-ff AI-e-tØ-°mƒ 42 In.ao. IqSp-X-em-Wv.
CXv {it≤-b-amb Hcp hkvXp-X-bm-sW∂v Hm¿°-Ww.

`utam-]-cn-X-e-Ønse  Hcp \n¿ZnjvS _nµp-hns‚ Dbcw ]cm-a¿in-°p-∂Xv icm-
icn kap-{Z-Pe\nc-∏ns\ B{i-bnt®m ASn-ÿm-\-am-°ntbm BWv. kap-{Z-Pew
`qan-bpsS Kpcp-Xzm-I¿j-W-hp-ambn k¥p-en-Xm-h-ÿ-bn¬ ÿnXn-sN-øp-∂p-sh-∂pw,
C°m-c-W-Øm¬ ̀ qan-bpsS D]-cn-Xew KWn-X-im-kvt{Xm-‡-amb Hcp \nbX cq]w
ssIh-cn-®n-cp∂p F∂pw ap≥Im-eØv imkv{X-temIw A\p-am-\n-®n-cp-∂p. kqcy-N-
{µ≥am-cpsS Kpcp-Xzm-I¿j-W-^-e-ambn kap-{Z-P-e-hn-Xm-\-Øn¬ D≠m-Ip∂ hyXn-
bm\w Hmtcm aWn-°q¿ CS-th-f-bnepw tcJ-s∏-Sp-Øp-∂p. Cßs\ Hmtcm 19
h¿j-°mebfhnepw tcJ-s∏-Sp-Ønb hyXn-bm-\-ß-fpsS am[y-A-f-hn-s\-bmWv
icm-icn kap-{Z-Pe \nc∏v (Mean Sea Level) F∂ kmt¶-XnI ]ZwsIm≠v `ua-
im-kv{X-Øn¬ hnh-£n-°p-∂-Xv. kap-{Z-P-e-Øns‚ D]-cn-Xew `qan-bpsS Kpcp-Xzm-
I¿jW afi-e-Øn\v A\p-cq-]-ambn h¿Øn-°p-∂p-sh-∂XpsIm≠v icm-icn kap-
{Z-Pe hnXm-\w, Ip∂p-Iƒ, Xmgvhc-Iƒ apX-em-b-hbv°v kZr-i-amb coXn-bn¬
sNdnb tXmXn-ep-ff Db¿®-Ifpw XmgvN-Ifpw {]I-Sn-∏n-°p-∂-Xmbn \nco-£n-®n-
´p≠v. Ic-`m-K-ß-fnse Db¿® XmgvN-I-fpsS A¥cw hfsc Db¿∂-tXm-Xn-em-bn-
cn°pw CXns\ At]-£n®v kap-{Z-Pe \nc-∏n¬ anX-ambn am{Xsa Db¿® XmgvN-
bn-ep≈ hyXykvXX {]I-S-am-°p-∂p-f-fq. `qan-bpsS bYm¿Y BIrXn icn°pw
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Nn{Xw 2.11 Zo¿L-hrØ D]-cn-Xew, icm-icn kap{Z \nc-∏v, Pntbm-bvUns‚ D]-cn-Xew

F∂nh XΩn-ep≈ _‘w

Hcp Pyman-Xob ˛ Zo¿L-tKm-fm-IrXn As√-∂mWv B[p-\nI imkv{X-]-T-\-ßƒ
kqN\ \¬Ip-∂-Xv. `qan-bpsS D]-cn-X-e-Ønse Nne-`m-K-ßƒ, KWn-X-imkv{X]c-
ambn IrXy-amb PymanXob cq]-amb ̀ o¿L-tKm-fm-Ir-Xn-bpsS D]-cn-X-e-tØ-°mƒ
Bt]-£n-I-ambn Db¿∂pw a‰p-Nne ̀ mK-ßƒ Xmgv∂pw BsW∂ hkvXpX B[p-
\nI imkv{Xw Is≠-Øn-bn-´p-≠v. `qan-bpsS icn-bmb BIr-Xnsb C∂v hnti-jn-
∏n-°p-hm≥ D]-tbm-Kn-°p∂ imkv{Xob ]Z-amWv Pntbmbv-Uv (Geoid). `qan-bnse
h≥I-c-I-fpsS Hcp `mK-Øp-\n∂pw adp-`m-K-tØ°v ]eZni-I-fnepw \nc-h[n I\m-
ep-Iƒ \n¿an®v Ah-bn¬ kap-{Z-P-esØ {]th-in-°p-hm≥ A\p-h-Zn-°p-Ibpw sNbvX-
ti-jw, CØcw F√m I\m-ep-Ifnsebpw Ptem-]-cn-X-e-ßsf XΩn¬ Iq´n-bn-W-
°p∂ Hcp km¶¬∏nI {]Xew hn`m-h\w sNbvXm¬, A{]-Imcw e`y-am-Ip∂
{Xnam\ cq]-sØ-bmWv PntbmbvUv F∂ kmt¶-XnI ]Zw sIm≠v `uaimkv{Xw
hnh-£n-°p-∂Xv. (Nn{Xw 2.11)

2.6. `qssh⁄m-\nIImew F∂ Bibw (Concept of Geologic Time)

`qan Dƒs∏-Sp∂ kuc-bqY-Øn-t‚bpw AXnse AwK-ß-fmb {Kl-ß-fp-sSbpw
D]-{K-l-ß-fp-sSbpw {]mbw \n¿W-bn-°m≥ Ign-™p-sh-∂-XmWv `ua-im-kv{X-
Øns‚ G‰hpw B[p-\nI t\´-ß-fn-sem-∂v. `qan-bp-≠m-bn´v GI-tZiw 4500 Zi-
e£w (4.5 iX-tIm-Sn) h¿j-ßƒ Ign-™p-sh-∂Xv imkv{X-temIw s]mXpsh
AwKo-I-cn-°p∂ hkvXp-X-bm-Wv. AXm-bXv ̀ qan-bpsS {]mbw 4500 Zi-e£w h¿j-
am-Ip-∂p. `qan-bpsS Bhn¿`m-h-Imew apX¬ C∂phsc-bp-ff Ime-L-´-sØ-bmWv
`qssh⁄m-\nIImew (Geologic time) F∂v ]d-bp-∂-Xv.

2.6.1  `qssh⁄m-\nI Ime{Iaw (Geologic Time Scale)

imkv{Xob Ime\n¿Wb {]Imcw `qan-bpsS {]mbw GI-tZiw 4.54 

±

0.05 iX-
tImSn h¿j-am-Ip-∂p (4.54 x 109 h¿jw 

±

 1%). Is≠-Øn-bn-́ p-ff G‰hpw {]mNo-
\-amb ine-I-fpsS {]mb-Øn¬ \n∂pw, D¬°m-in-e-I-fnepw `qan-bnse G‰hpw
]pcm-X-\-amb ine-I-fnepw AS-ßn-bn-cn-°p∂ tdUntbm BIvSohv aqe-I-ß-fpsS
hnIn-c-WsØbpw ]T\ hnj-b-am-°n-b-Xn-eq-sS (Radiometric age dating) e`n®
sXfn-hp-I-fpsS ASn-ÿm-\-Øn-emWv `qan-bpsS {]mbw IW-°m-°n-bn-´p-f-f-Xv.
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`qan-bpsS ]cn-WmaNcn-{X-Øn¬ kw -̀hn-®n-́ p-ff {][m\ kw`h]c-º-c-Isf A\¥-
amb Ime-L-´-hp-ambn Iq´n-bn-W-°m≥ imkv{X-Im-c≥am¿ D]-tbm-Kn-°p∂ Imem-
\p-{I-a-amb (Chronological) Afhvk{º-Zmb coXn-bmWv ̀ qhn-⁄m-\nI Ime{Iaw
(Geologic Time Scale) F∂v ]d-bp-∂Xv. GI-tZiw 3.9 iX-tImSn h¿jw apX¬
h¿Ø-am-\-Imew hsc-bp-ff `qan-bpsS Ncn-{X-w am{XamWv (AXm-bXv e`y-am-bn-´p-
ff G‰hpw ]g-°-ta-dnb ine-I-fpsS {]mb-Øn\v Xpeyw) inem-]m-fn-I-fpsS hni-
I-e-\-Øn-eqsS \ap°v e`n-°p-∂-Xv.

`qssh⁄m-\nI Imew {]tXyIw t]cp-Iƒ \¬In ka-b-Øns‚ \nc-h[n bqWn-
‰p-I-fmbn hn`-Pn-®n-´p-≠v. ̀ qssh-⁄m-\nI Ime{Iaw (Geologic Time Scale)F∂
kmt¶-XnI ]Zw hy‡-amb t]cp-Iƒ \¬Inb hnhn[ Ime-b-f-hp-Isf kqNn-
∏n°p∂p. AXm-bXv `qan-bpsS D¬∏Øn apX¬ h¿Ø-am-\-Imew hsc \ofp∂
Ime-sØ sNdpXpw hep-Xp-amb \nc-h[n Ime-L-´-ß-fmbn Xcw Xncn-®mWv ]T\
hnj-b-am-°p-∂-Xv. Ch-bn¬ apJy-am-bh Xmsg \¬Ip∂p.

1 alm-I-¬∏-ßƒ (Eons)

`qan-bpsS Bhn¿`m-h-Imew apX¬ C∂v hsc-bp-ff Ime-L-´sØ \mev alm
Iev]-ß-fmbn hn`-Pn-®n-cn-°p-∂p. Ch-bmWv

$ tlUn-b≥ alm-I¬∏w (Hadean Eon) (4600 Zi-e£w h¿jw apX¬ 4000 Zi-
e£wh¿jw hsc)

$ B¿°nb≥ alm-I-¬∏w (Archean Eon)  (4000 Zi-e£w h¿jw apX¬ 2500
Zi-e£w hsc)

$ t{]m´-tdm-tkm-bnIv alm-I¬∏w (Proterozoic Eon)  (2500 Zi-e£w h¿jw
apX¬ GI-tZiw 541 Zi-e£w h¿jw hsc)

$ ^m\-tdm-tkm-bnIv alm-I¬∏w (Phanerozoic Eon ) (541 Zi-e£w h¿jw apX¬
C∂v hsc-bp≈ Ime-L-´w)

2. I¬∏ßƒ (Eras)

alm-I-¬∏-ßfpsS D]-hn-`m-K-ß-fmWv (Subdivisions)I¬∏-ßƒ. AXm-bXv
almI¬∏w F∂ henb Ime-L-´sØ I¬∏-ßƒ F∂ t]cn¬ Adn-b-s∏-Sp∂
Gsd-°psd sNdnb Ime-L-´-ß-fmbn hn`-Pn-®n-´p-≠v. tlUn-b≥ alm-I¬∏sØ
I¬∏ßfmbn hn`Pn®n´n√.  B¿°nb≥ almI¬∏sØ \mev I¬∏-ß-fmbn
hn`-Pn-®n-cn-°p-∂p.
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]-´nI 2.2:  `qssh⁄m-\nI Ime{Iaw
(Ime-b-fhv Zi-e£w h¿j-ß-fmbn tcJ-s∏-Sp-Øn-bn-cn-°p-∂p.)

alm-I¬∏w I¬∏w alm-bpKw bpKw

Izm¿t´¿\dn tlmtfm-kn≥
(2.6˛h¿Øam\Imew)- (0.1 apX¬ h¿Ø-

am\Imew hsc)
πo-tÃm-ko≥ (2.6˛0.1)
πtbm-ko≥ (5.3˛2.6)

knt\m-tkm-bn°v atbm-ko≥ (23˛5.3)
(65 my apX¬ h¿Ø - sS¿jdn (66˛2.6) HfntKm-ko≥ (34˛23)

^m\tdm am-\-Imew hsc) Ctbm-ko≥ (56-˛34)
tkmbn°v ]meotbmko≥(66˛56)
542 my apX¬ {Int´-jy-kv (145˛66)
h¿Øam\- aotkm-tkm-bn°v Pqdm- n°v (201˛145)
Im-ew hsc {Sbm- n°v (247-˛201)

s]¿anb≥ (299˛247)
Im¿t_m-Wn-s^-dkv
(359˛299)
sUthm-Wn-b≥
(419˛359)

]men-tbm-tkm-bn°v sskeq-dn-b≥
(445˛419)
Hm¿tUm-hn-jy≥
(485˛445)
Imw{_nb≥
(541˛485)

\ntbm-t{]m-´-tdm-tkm-bn°v
t{]m´tdm (1000-˛541)
tkmbn°v aotkm-t{]m-´-tdm-tkm-bn°v
(2500 my apX¬ (1600˛1000)
542 my hsc) ]men-tbm-t{]m-´-tdm-tkm-bn°v

(2500˛1600)
\ntbmB¿°n-b≥
(2800 ˛ 2500)

B¿°n-b≥ aotkm-B¿°n-b≥
(4000 my apX¬ (3200˛2800)
2500 my hsc) ]mentbmB¿°n-b≥

(3600˛3200)
Ctbm B¿°n-b≥
(4000˛3600)

tlUn-b≥
(GI-tZiw
4600 my 4000
my hsc)

h¿j-ßƒ Zi-e-£-Øn-emWv (my) ]´n-I-bn¬ \¬In-bn-cn-°p-∂-Xv.



41

bqWn‰v ̨  2 ̀ qan-bpsS DXv̀ -hhpw B¥-cnI LS-\bpw

Ch-bn¬ G‰hpw {]mbw IqSnbXv Ctbm-B¿°n-b≥ I¬∏w (Eoarchean Era),

XpS¿∂p-≈h ]mentbm B¿°nb≥ I¬∏hpw (Palaeoarchean Era). antkm
B¿°n-b≥ I¬∏hpw (Mesoarchean Era) \ntbm B¿°n-b≥ I¬∏hpamWv
(Neoarchean Era).

t{]mt´m-tdm-tkm-bnIv alm-I-¬∏sØ (Proterozoic Era)ho≠pw aq∂v I¬∏-ß-
fmbn hn`-Pn-®n-cn-°p-∂p. ]mentbm t{]m´-tdm-tkm-bnIv I¬∏w (Palaeoproterozoic

Era), aotkmt{]mt´mtdmtkmbnIv I¬∏w (Mesoproterozoic Era), \ntbmt{]m´-
tdm-tkm-bnIv I¬∏w (Neoproterozoic Era) F∂n-h-bmWv {]mb-{I-a-a-\p-k-cn-®p≈
aq∂v I¬∏-ßƒ.

^m\-tdm-tkm-bnIv alm-I-¬∏sØ ho≠pw aq∂v I¬∏ßfmbn hn`-Pn-®n-cn-°p-
∂p. AXn¬ G‰hpw {]mbw IqSn-bXv ]men-tbm-tkm-bnIv I¬∏w (Palaeozoic

Era) XpS¿∂v aotkm-tkm-bnIv I¬∏w (Mesozoic Era). Iq´-Øn¬ G‰hpw {]mbw
Ipd™Xv kot\m-tkm-bnIv I¬∏w (Cenozoic Era).

^m\-tdm-tkm-bnIv alm-I¬∏Øn\v ap≥]p-ff A\-¥-amb Ime-L-´sØ kqNn-
∏n-°m≥ {]oImw-{ºn-b≥ (Precambrian) F∂ ]Zw s]mXp-hmbn D]-tbm-Kn-°m-
dp≠v.

3. alm-bp-Kßƒ (Periods)

I¬∏sØ ho≠pw ka-b-Øns‚ IqSp-X¬ sNdnb bqWn-‰p-I-fmbn hn`-Pn-®n-cn-
°p-∂p. Chsb alm-bp-K-ßƒ (Periods) F∂v hnfn-°p-∂p. ^m\-tdm-tkm-bnIv
I¬∏-Øn¬ 11 alm-bp-K-ßƒ D≠v. Ah {Ia-ambn ]d™m¬ AXn-]p-cm-X-\hpw
{]mb-°q-Sp-X-ep-f-f-Xp-amb Imw{ºn-b≥ alm-bpKw (Cambrian Period), Hm¿tUm-hn-
jy≥ alm-bpKw (Ordovician Period), sskeq-dn-b≥ alm-bpKw (Silurian Period), Unthm-
Wn-b≥ alm-bpKw (Devonion Period), Im¿t_m-Wn-s^-dkv alm-bpKw (Carbonifer-

ous Period), s]¿an-b≥ alm-bpKw (Permian period), {Sbm nIv alm-bpKw (Triassic

Period), PpdmknIv alm-bpKw (Jurassic Period), {Int´-jykv alm-bpKw (Cretaceous

Period) sS¿-jdn alm-bpKw (Teritary Period),  Izm¿t´¿Wdn alm-bpKw (Quarternary

Period) F∂n-h-bmWv.

4. bpK-ßƒ (Epochs)

`qssh⁄m-\nI Ime-{I-a-Ønse alm-bp-K-ßsf ho≠pw ka-b-ssZ¿Ly-Øns‚
as‰mcp GII-amb bpK-ß-fmbn (Epoch) hn`-Pn-®n-cn°p∂p. Izm¿t´¿Wdn alm-bp-
K-Ønse tlmtfm-kn≥ bpK-Øn-emWv \mw Pohn-°p-∂-Xv.
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]T\]ptcm-KXn ]cn-tim-[n°mw

1. `qan-bpsS {]tXy-Iamb BIr-Xn-sb¥v?  CXv `qan-bpsS Np‰-f-hn-
t\bpw, hymkm¿[-tØbpw Fßs\ _m[n-°p∂p?

2. `qssh⁄m-\nI Imew F∂m¬ F¥v?

3. `qssh⁄m-\nI Ime-Ønse G‰hpw ]pXnb bpKw GXm-Ip∂p?

4. alm-hn-kvt^m-S\w (_nKv ˛ _mwKv) F∂-XpsIm≠v \nßƒ A¿∞-
am-°p-∂-sX¥v?

2.7. ̀ qan-bpsS B¥-cnILS\ (Internal Structure of the Earth)

`qan-bpsS a[y-`m-K-tØ°v Hcp bm{X \S-Øm≥ \ap°v Ign-™m¬ GI-tZiw 6400
In.ao Zqcw \ap°v k©-cn-t°≠n hcpw. `qan-bpsS tI{µ-ÿn-X-amb A¥¿afi-
ew AYhm AI-°m-ºn-te-°p-ff (Core) bm{X-bn¬ ImW-s∏-Sp∂ inem-]m-fn-Iƒ
Ah-bpsS `uXnIkz`m-hØnepw cmk-L-S-\-bnepw {]I-S-amb sshhn[yw ImWn-
°p-∂p. cmk-L-S-\-bp-sSbpw ̀ uXnIkz`m-h-Øn-s‚bpw ASn-ÿm-\-Øn¬ ̀ qan-bpsS
Dƒ`m-KsØ hyXykvX a-fi-e-ß-fmbn Xcw-Xn-cn-®n-́ p-≠v. ̀ qh¬°w (Crust), am‚n¬
(Mantle), AI-°mºv (Core) F∂n-ß-s\-bmWv cmk-L-S-\-bpsS ASn-ÿm-\-Øn¬
Xcw-Xn-cn-®n-́ p-f-fXv (Nn{Xw 2.12). F∂m¬ ̀ uXnIkz`m-h-Øns‚ ASn-ÿm-\-Øn¬
`qan-bpsS D]-cn-X-ew-sXm´v AI-°mºv hsc-bp-ff  Dƒ`m-KsØ 6 hyXykvX taJ-
e-I-fmbn Xcw-Xn-cn-®n-́ p-≠v. ̀ qan-bpsS Dƒ`m-KØv cq]-s∏-Sp∂ D∂-X-a¿±sØ (Stress)

{]Xn-tcm-[n-°m-\p-ff ine-I-fpsS £a-X-bpsS ASn-ÿm-\-Øn-ep-ff h¿Ko-I-
cWamWv c≠m-a-tØ-Xv.

`qan-bpsS Dƒ`m-KØv ImW-s∏-Sp∂ ine-I-fpsS cmk-L-S-\bpw ̀ uXnIkz`m-hhpw
]c-kv]cw _‘-s∏-´n-cn-°p-∂p. CXns‚ apJy-Im-cWw `uXnIkz`m-h-ßsf \nb-
{¥n-°p∂ Hcp LSIw ine-I-fpsS cmk-L-S-\-bmWv F∂-Xm-Ip-∂p. ̀ qan-°p-f-fn¬
ImW-s∏-Sp∂ D∂X a¿±hpw Xm]hpw ine-I-fpsS `uXnIkz`m-hsØ kzm[o-\n-
°p∂ a‰v LS-I-ß-fm-Wv. `qX-e-Øn¬ \n∂p-ap-ff Bgw IqSp-t¥mdpw a¿±hpw
Xm]hpw IqSp-∂p-sh∂v \nßƒ ]Tn-®n-´p-≠-t√m. CXns‚ ^e-ambn Htc cmk-L-
S-\-bp-ff inem-a-fi-e-ßfmsW-¶n¬ t]mepw Ah  ImTn-\y-Øn¬ hyXymkw
ImWn-°p-∂p.

1. `qh¬°w (Crust)

`qan-bpsS G‰hpw D]-cn-`m-KØv ImW-s∏-Sp∂ ]mfn-bm-Wn-Xv. Bt·b ine-Iƒ,
Imbm-¥cnX ine-Iƒ, Ah-kmZine-Iƒ F∂n-h-sb√mw Cu taJ-e-bn¬ ImW-
s∏-Sp-∂p-.  Ch-bn¬ BZysØ c≠v hn`m-K-ß-fn¬s∏´ ine-I-fmWv Xmc-X-tay\
IqSp-X-embn ̀ qh¬°-Øn-ep-f-f-Xv. ̀ qh-¬°-Øns‚ I\w ̀ qan-bpsS F√m ̀ mKØpw



43

bqWn‰v ̨  2 ̀ qan-bpsS DXv̀ -hhpw B¥-cnI LS-\bpw

Nn{Xw 2.12 ̀ qan-bpsS B¥-cn-I-L-S\ ImWn-°p∂ Nn{Xw

Hcpt]mse-b-√. IS¬Ød `mK-ß-fn¬ 5 In. ao apX¬ 10 In.ao hsc I\Øn¬
ImW-s∏-Sp∂ ̀ qh¬°w h≥I-c-̀ m-K-ß-fn¬ icm-icn 35 In.ao. I\-Øn-emWv ImW-
s∏-Sp-∂-Xv. lnam-ebw t]mse-bp-ff D∂X ]¿∆-X-ßƒ ImW-s∏-Sp∂ {]tZ-i-ß-
fn¬ ̀ qh-¬°-̀ m-K-Øns‚ I\w 70 In. ao‰dne-[n-I-am-sW∂v IW-°m-°-s∏-́ n-́ p-≠v.
`qh¬° `mK-sØbpw am‚n-en-t\bpw th¿Xn-cn-°p∂ `qN-e-\ob hn—n∂Xsb
(Seismic discontinuity) tamtlm-tdm-hnknIv UnkvI-≠n-\yp-hn‰n (Mohorovicic dis-conti-

nuity) F∂p hnfn-°p-∂p. Cu ]ZsØ “tamtlm ”(Moho)F∂v kw£n]vX cq]--
Øn¬ Fgp-Xm-dp-≠v. ̀ qh-¬°-̀ m-KØv ImW-s∏-Sp∂ ine-I-fn¬ knen-°¨ Utbm-
IvsskUv  (SiO

2
), Aep-an-\nbw HmIvsskUv  (Al

2
O

3
) XpS-ßnb kwbp-‡-ß-fmWv

Xmc-X-tay\ A[n-I-ambn ImW-s∏-Sp-∂-Xv. h≥Icm`mK-ß-fn¬ ̀ qh-¬°-̀ m-K-Øns‚
I\w kap{ZXS`qh-¬°-̀ m-K-ß-tf-°mƒ IqSp-X-emWv. F∂m¬ h≥Ic`mK-ß-fn¬
`qh¬°km{µX  (density) IS-¬Ød `mK-ß-tf-°mƒ Ipd-hm-Ip-∂p. a[y kap-
{Zm¥¿ hc-ºp-I-fn¬  (Mid Oceanic ridge) `qh¬° `mK-ß-fpsS I\w 5 In.ao‰dn¬
Xmsg-bm-Ip-∂p. F∂m¬ D∂-X-amb ]¿∆X taJ-e-I-fn¬ 70 In.ao‰-dn¬ A[n-I-
am-Wv.

knbmepw knabpw  (Sial and Sima)

h≥Ic`mK-ßƒ \ne-\n¬°p∂ `qh¬° `mKsØ knbm¬  (Sial) F∂pw
IS¬Ød `mK-ßƒ Dƒs°m-f-fp∂ `qh¬° `mKsØ kna  (Sima) F∂pw hnfn-
°p-∂p. knbm-en¬ ImW-s∏-Sp∂ ine-I-fn¬ Aep-an-\nbw knen-t°-‰p-I-fmWv
A[n-I-ambn ImW-s∏-Sp-∂-Xv. Aep-an-\nbw knen-t°‰v [mXp-°-fmb s^¬kv]m¿,
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Izm¿´vkv XpS-ßnb [mXp-°fmWv Chn-sS-bp-ff {Kmss\‰v t]mse-bp-ff ine-I-
fn¬ [mcm-f-ambn I≠p hcp-∂Xv. Cu `mKsØ km{µX 2.7 apX¬ 2.8  {Kmw/
sk.ao hsc-bm-Ip-∂p. km{µX Ipd-hm-b-Xn-\m¬ Cu ̀ mKw ̀ qh-ev°-Øns‚ G‰hpw
D]-cn-`m-K-Ømbn ÿnXn-sN-øp-∂p. Cu `mKØv [mcm-f-ambn I≠p hcp∂
knen°¨  (Silica) aqe-I-Øn-t‚bpw Aep-an-\nbw  (Aluminium ) F∂ aqe-I-Øn-
t‚bpw Cw•o-jn-ep-ff BZysØ c≠v A£-c-ßƒ tN¿∂mWv knbm¬ (Sial)

F∂ hm°v cq]w sIm≠n-´p-f-f-Xv. s^¬kv]m¿ (Aeq-an-\nbw knen-t°‰v [mXp-
°ƒ), knen° F∂o c≠p [mXp-°-fpsS BZy c≠v A£-c-ßƒ tN¿∂p-h-cp∂
s^¬knIv  (Felsic) F∂ hm°v knbm¬ `qh-¬°-`m-K-Øns\ kqNn-∏n-°m≥ D]-
tbm-Kn-°p-∂p-≠v. IS¬Ød `mK-ß-fn¬ knbm¬ ImW-s∏-Sp-∂n-√.

knbm-en\p Xmsg ImW-s∏-Sp∂ IS¬Ø-d-`m-K-ßsf Dƒs°m-≈p∂ `qh¬°
`mKsØ kna F∂p hnfn-°p-∂p. knen-°¨, sa·ojyw XpS-ßnb aqe-I-ßƒ
kar-≤-ambn AS-ßnb [mXp-°ƒ ImW-s∏-Sp∂ _kmƒ´v ine-I-fmWv Cu taJ-
e-bn¬ [mcm-f-ambn ImW-s∏-Sp-∂-Xv. Ccp-ºv, saKv\ojyw XpS-ßnb aqe-I-ß-
fpsS km∂n[yw Chn-sS-bp-ff ine-IfpsS Xmc-X-tay\ Db¿∂ km{µ-Xbv°v
Imc-W-am-Ip-∂p. 2.8 apX¬ 3.3 {Kmw/sk.ao hsc-bmWv Cu taJ-e-bpsS km{µ-X.
knen-t°m¨ (Slicon), sa·ojyw (Magnesium) F∂o aqe-I-ß-fpsS Cw•ojv
hm°nse BZy c≠v A£-c-ßƒ tN¿∂mWv kna (Sima) F∂ hm°n\v cq]w
\¬In-bXv. CXns\ kap{Z ̀ qh¬°w (Oceanic Crust) AYhm B[mc ̀ qh¬°]mfn-
Iƒ (Basal crust or basal layer)  F∂pw ASn-ÿm\ `qh¬°w F∂pw hnfn-°p-∂p.

knbmens\bpw knasbbpw XΩn¬ th¿Xn-cn-°p∂ kokvanI UnkvI-≠n-\yp-
hn‰nsb tIm¨dmUv knkvI-≠n-\yp-hn‰n F∂p hnfn-°p-∂p (Conrad discontinuity) .
CXv hy‡-amb hn—-n∂X A√m-bvI-bm¬ `qh¬°-Øn¬ 2.8 icm-icn km{µX
tcJ-s∏-Sp-Øp∂ {]X-e-ambn Cu hn—n-∂-Xsb ]cn-K-Wn®p hcp-∂p. knbm¬
]mfn-Iƒ Xmc-X-tay\ hnkvtIm-kn‰n IqSnb knam-]m-fn-I-fpsS D]-cn-X-e-Øn¬
s]mßn-In-S-°p-Ibpw AtXm-sSm∏w ]m¿iz-`m-K-ß-fn-te°v sX∂n \oßp-Ibpw
sNøp-∂p. `qh¬°`mKsØ knbm¬ F∂pw kna F∂pw c≠mbn Xcw-Xn-cn-®Xv
19˛mw\q‰m-≠n¬ Pohn-®n-cp∂ FUzm¿Uv kqbkv F∂ imkv{X-⁄-\m-Wv.

am‚n¬ (Mantle)

`uam-¥¿ a[y-Øn¬ ImW-s∏-Sp∂ (cmk-L-S-\-bpsS ASn-ÿm-\-Øn¬ Xncn-®-dn-
bm-hp-∂) ]mfn-bmWv am‚n¬.  CXv `qh¬°-`m-K-Øns‚ ASn-`m-K-Øp-\n∂pw
AYhm tamslmtdm-hn-knIv hn—n-∂-X apX¬ Xmtgbv°v 2900 In. ao‰¿ Bgw
hsc (`utam-]-cn-X-e-Øn¬ \n∂pw) hym]n-®p In-S-°p-∂p. am‚n¬ F∂-dn-b-s∏-
Sp∂ `qan-bpsS Cu `mKw cmk-L-S-\m-]-c-ambn a‰v afi-e-ßsf At]-£n®v
hyXykvXX {]I-S-am-°p∂ afi-e-am-Wv. hym]vXØns‚ ASn-ÿm-\-Øn¬ `qan-
bnse G‰hpw henb `mK-amb Cu afiew `qan-bpsS samØw hym]vX-Øns‚
83 iX-am-\hpw samØw ]nfiØns‚  68 iX-am-\hpw Dƒs°m-≈p-∂p.
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IqSnb tXmXn¬ Ccpºpw sa·o-jyhpw Xmc-X-tay\ Ipd-™ -tXm-Xn¬ Aep-an-\n-
bw, knen-°¨ XpS-ßnb aqeI [mXp-°fpw AS-ßnb Aƒ{Sm-am-^nIv ine-I-
fmWv Cu ̀ mKØv ImW-s∏-Sp-∂-Xv.  am‚n-ens‚ _mly-ta-J-e-bn¬ ImW-s∏-Sp∂
ine-I-fn¬ knen-t°‰v [mXp-°-fmb Hen-hn≥, ss]tdm-Ivkn≥ F∂n-h-bmWv [mcm-
f-ambn ImW-s∏-Sp-∂-Xv. am‚n-en¬ \n∂pw AI-°m-ºn-te°v t]mIp-t¥mdpw
km{µX h¿[n-°p-∂-Xmbn ImWmw. km{µ-X-bn¬ hyXymkw hcp∂ `mKØv
kokvanIv Xcw-K-ß-fpsS (`qN-e\ob Xcw-K-ßƒ) k©m-c-Zn-i-bnepw {]th-K-
Ønepw hyXymkw hcp-∂p. am‚n-en-t\bpw AI-°m-ºn-s\bpw th¿Xn-cn-°p∂
`mKsØ "Kp´≥s_¿Kv ˛ hn®m¿´v UnkvI-≠n-\yp-hn‰n' (Guttenberg-Weichert Discon-

tinuity)  F∂p hnfn-°p-∂p. `qN-e-\ob Xcw-K-ß-fpsS Ne-\-Øns‚ {]thKw {ZpX-
K-Xn-bn¬ h¿[n-°p∂ taJe IqSn-bm-Wn-Xv.

AI-°mºv (Core)

`qan-bpsS G‰hpw Dƒ`m-KØv ImW-s∏-Sp∂ `mK-am-Wn-Xv. am‚n-en\p Xmsg-bmbn
ImW-s∏-Sp∂ Cu `mKØv \n°¬, Ccpºv XpS-ßnb aqe-I-ß-fmWv ImW-s∏-Sp-
∂-Xv. `qan-bpsS D]-cn-X-eØn¬ \n∂pw GI-tZiw 2900 In.an Bg-Øn¬ \n∂v
XpSßn `ua-tI{µw hsc hym]n®p InS-°p∂ afi-e-am-Wn-Xv. AI-°m-ºns‚
Bcw GI-tZiw 3500 In.ao BIp-∂p. `qan-bpsS samØw hym]vX-Øns‚ 17 iX-
am-\hpw ]nfi-Øns‚ 34 iX-am-\hpw AI-°mºv Dƒs°m-≈p-∂p. AXyp{K a¿±hpw
60000C  hsc sNs∂-Øp∂ Xm]-\n-ebpw Dff taJ-e-bm-Wv -A-I-°m-ºv.

`uXnI kz`m-h-Øns‚ ASn-ÿm-\-Øn¬ D]-cn-`m-KØv \n∂pw AI-°mºv hsc
sNs∂-Øp∂ `qan-bpsS Dƒ`m-KsØ 6 hnhn[ taJ-e-I-fmbn Xcw-Xn-cn-®n-´p-≠v.

1. inem-a-fiew (Lithosphere)

2. BkvsX-t\m-kv^n-b¿ (Asthenosphere)

3. D]cnantkm-kv^n-b¿ (Upper Mesosphere)

4. At[mantkm-kv^n-b¿ (Lower Mesosphere)

5. _mlyAI-°mºv (Outer Core)

6. B¥cAI-°mºv (Inner Core )

Hmtcm ]mfn-I-fp-sSbpw kz`mh khn-ti-j-X-Iƒ Fs¥∂v \ap°v a\- n-em-°mw.

1. inem-a-fiew (Lithosphere)

a\p-jy\pw a‰v Poh-Pm-e-ßfpw ImW-s∏-Sp∂ `qan-bpsS G‰hpw D]-cn-`m-K-amWv
inem-a-fi-ew. inem-a-fiew Jccq]-Øn-emWv ImW-s∏-Sp-∂-Xv. Dcp-Inb ine-
Iƒ inem-a-fi-e-Øns‚ samØw hym]vX-Øns‚ 0.1 iX-am-\-am-sW∂v IW-°m-
°-s∏-´n-cn-°p-∂p.

am‚n-ens‚ D]-cn-`m-Khpw `qh-¬°-`m-Khpw IqSn-t®¿∂-XmWv inem-a-fiew F∂v
]d-bp-∂-Xv. inem-a-fi-e-Øns‚ apIƒ ̀ mKØv ̀ qh-¬°hpw AXn\p Xmsg am‚n-
ens‚ D]-cn-`m-Khpw (Lithospheric Mantle) BWv ÿnXn-sN-øp-∂-Xv. Cu c≠v afi-
e-ßfpw IqSn-t®¿∂v inem-a-fi-esØ Dd® inem-]m-fn-bm°n am‰p-∂p. ]c-kv]cw
AXoh aµ-K-Xn-bn¬ hnhn-[-Zn-i-bn-ep-ff Ne-\-Øn¬ G¿s∏-´n-cn-°p∂ \nc-h[n
sSIvtSm-WnIv sπbn-‰p-I-fpsS kwKa-amWv inem-a-fi-ew. (CXn-s\-°p-dn®v A[ymbw
11˛¬ \nßƒ°v IqSp-X¬ a\- n-em-°mw).



46

πkv h¨ ̨  ̀ qhn⁄m-\obw

2. BkvsX-t\m-kv̂ n-b¿ (Asthenosphere)

inemafi-e-Øn\p Xmsg-Im-W-s∏-Sp∂ am‚n-ens‚ `mKsØ BkvsX-t\m-kv^n-
b¿ F∂p hnfn-°p-∂p. CXv Xmc-X-tay\ Zp¿_-ehpw (weak) _mlykΩ¿± _e-
Øn\v hnt[-b-am-Ip-tºmƒ cq]am‰Øn\v hiwhZamIp∂ (ductile) kz`mhw
{]Z¿in∏n°p∂-Xp-amb afi-e-am-Wv. BkvsX-t\m-kv̂ n-b¿ inem-a-fiew t]mse
Dd® Jcm-h-ÿ-bn-e√ D≈-Xv. F∂m¬ {Zmh-Im-h-ÿ-bn-ep-a-√. A¿[-{Zm-h-Im-h-
ÿ-bn-ep≈ CXv \nc-h[n sk‚o-ao-‰¿, h¿jwtXmdpw Ne-\-hn-t[-b-am-Ip-∂p. AXm-
bXv kΩ¿±-_-e-Øn\v hg-ßmØ (rigid) inem-a-fi-esØ At]-£n®v BkvsX-
t\mkv^nb¿ kΩ¿± _e-Øn\v IqSp-X-embn hg-ßp∂ (Plastic Nature)kz`mhw
ImWn-°p-∂p.

BkvsX-t\m-kv̂ n-b-dns‚ cmk-L-S\ apI-fn¬ ImW-s∏-Sp∂ inem-a-fi-e-Øns‚
cmk-L-S-\-tbmSv Gsd-°psd kam-\-am-Wv. F∂n´pw F¥p-sIm-≠mWv BkvsX-
t\m-kv^n-b¿ IqSp-X¬ arZphpw inem-a-fiew kΩ¿± _e-Øn\v IqSp-X¬ hg-
ßmØ kz`mh khn-ti-j-X-bp-f-f-Xp-am-Ip-∂Xv? CXn\v ImcWw BkvsX-t\m-
kv̂ n-b¿ ÿnXn-sN-øp∂ Bg-Ønse Db¿∂ DujvamhmWv. Chn-SsØ Dujvamhv
ine-I-fpsS {Zh-Wm-¶-Øn-t\m-S-Sp-ØmWv. CXp-aqew ine-I-fpsS ZrVX \jvS-s∏-
Sp∂p. bYm¿Y-Øn¬ ]tcm-£-amb kqN-\-I-fn¬ \n∂pw BkvsX-t\m-kv^n-b-
dnse [mXp-°ƒ°n-Sbv°v ImW-s∏-Sp∂ sNdnb Af-hn-ep-ff Dcp-Inb inem-{Z-h-
amWv BkvsX-t\mkv̂ nb-dns\ arZp kz`m-h-ap-f-f-Xm-°p-∂-Xv. BkvsX-t\m-kv̂ n-
b-dnse [mXp-°ƒ°nSbv°v `mKnI-amb Dcp-Inb inem-{Zhw ImW-s∏-Sp∂psh¶n-
epw, BkvsX-t\m-kv^n-b¿ samØ-Øn¬ Jcm-h-ÿ-bn¬ ImW-s∏-Sp-∂p.

am‹-bpsS Dd-hnSÿm\-amWv BkvsX-t\mkv^nb¿.  ine-Iƒ Ah-bpsS {Zh-
Wm-¶-Øn\v ASpØ Ah-ÿ-bn¬ ÿnXn-sN-øp-∂-Xn-\m¬ BkvsX-t\m-kv^n-
b-dns‚ ]e `mK-ß-fnepw ine-Iƒ `mKnI-amb Dcp-Inb Ah-ÿ-bn¬ Bbn-cn-
°psa∂v t\csØ kqNn-∏n-®-t√m. Pew t]mse-bp-ff {Zmh-I-ß-fpsS km∂n-
≤yhpw a¿±-Øns‚ Ipdhpw BkvsX-t\m-kv̂ n-b-dns‚ Dcp-I-en\v B°w Iq´p∂p.

3. D]cnantkm-kv̂ n-b¿ (Upper Mesosphere)

BkvsX-t\m-kv^n-b-dns‚ Xmsg ImW-s∏-Sp∂ am‚n-ens‚ tijn® `mK-amWv
D]cnantkm-kv^n-b¿. am‚n-ens‚ hym]vX-Øns‚ `qcn-`m-Khpw CXv Dƒs°m-≈p-
∂p. Cu `mKw Jcm-h-ÿ-bn-emWv ÿnXn-sN-øp-∂-Xv. Db¿∂ Dujvam-hpw, a¿±-
hpw, ineIƒ s]m´p-∂Xv XS-bp-∂p. AXv ImcWw Cu `mKw `qN-e-\-ß-fpsS
{]`hÿm\-ambn h¿Øn-°p-∂n-√.

ine-I-fpsS km{µ-X-bn¬ am‰w hcp∂ Hcp taJ-e-bm-Wn-Xv. Bgw IqSp-∂-Xn-\-\p-
k-cn®v a¿±w IqSp-∂-Xp-sIm-≠mWv km{µ-X-bn¬ am‰w hcp-∂-Xv.

4. At[mantkm-kv̂ n-b¿ (Lower Mesosphere)

`qan-bpsS D]-cn-X-e-Øn¬ \n∂pw  Iogvt]m´v GI-tZiw 660 In.ao apX¬ 2900
In.ao.  hsc (_mly AI°mºp hsc) ImW-s∏-Sp∂ ̀ mK-am-WnXv. [mXp-°-fpsS
{InÃ¬ LS-\-bn¬ am‰w hcp-∂-Xp-sIm≠v ine-I-fpsS km{µ-X-bnepw hyXymkw
hcp∂p. ChnsS ImW-s∏-Sp∂ ine-Iƒ°v apI-fn¬ ImW-s∏-Sp∂ afi-e-ß-
fnse ine-I-tf-°mƒ km{µX IqSp-X-em-Wv.
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5. _mlyAI-°mºv (Outer Core)

antkm-kv^n-b-dn\p Xmsg ImW-s∏-Sp∂ `mK-am-Wn-Xv. `qh¬°-tØ-°mƒ c≠n-
c-´nbpw am‚n-en-t\-°mƒ H∂c Cc-´nbpw km{µX IqSnb `mK-am-Wn-Xv. Cu
`mKw {Zmh-Im-h-ÿ-bn-emWv ÿnXn-sN-øp-∂-Xv. S Xcw-K-ßƒ F∂ t]cn¬
Adn-b-s∏-Sp∂ ̀ qN-e-\ob Xcw-K-ßƒ Cu taJ-e-bn-eqsS k©-cn-°m-Ø-Xp-sIm-
≠mWv AhnsS {Zmh-Im-h-ÿ-bm-sW∂v A\p-am-\n-°p-∂-Xv.

6. B¥cAI-°mºv (Inner Core )

B¥c AI-°mºv Jcm-h-ÿ-bnemWv ÿnXn-sN-øp∂Xv. Ccpºv [mcmfw AS-
ßnb taJ-e-bmWv AI-°m-ºv. Dujvamhv _mly AI-°m-ºnepw B¥c AI-
°m-ºnepw GI-tZiw Hcp-t]m-se-bm-Ip-∂p. apI-fn-ep-ff ]mfn-I-fpsS Db¿∂ a¿±-
amWv Cu `mKw Jcm-h-ÿ-bn¬ ÿnXn-sN-øm≥ Imc-Ww.

Xmsg-∏-d-bp∂ ]´nI (2.3) `qan-bpsS hnhn[ `uXnI afi-e-ß-fpsS X\-Xmb
kz`m-hsØ kqNn-∏n-°p-∂p.

]´nI 2.3 `qan-bpsS `uXn-I-]mfnIƒ

inem-a-fiew

BkvsX-t\m-kv̂ n-b¿

D]cnan-tkm-kv̂ n-b¿

At[mantkm-kv̂ n-b¿

_mlyAI°mºv

B¥c AI°mºv

ine-Iƒ ZrV-X-bp-≈Xpw Bgw Ipd™ `mK-
ß-fn¬ s]s´∂v s]m´p∂ kz`m-hw D≈-Xpam-
Ip-∂p.

ine-Iƒ kΩ¿± _e-Øn\v hg-ßp∂ kz`m-
h-ap-f-f-Xm-Ip-∂p.

Bgw IqSp-∂-Xn\v A\pk-cn®v km{µX IqSp-
∂p. ine-Iƒ ZrV-X-bp-f -fXpw s]s´∂v
s]m´mØ-Xp-am-Ip-∂p.

apI-fnse afi-e-ß-fnse ine-I-tf-°mƒ
km{µX IqSp-X¬, ZrVX IqSp-X¬

.

{ZmhI Ah-ÿ-bn¬ ImW-s∏-Sp∂p

ZrV-X-b-≈-Xpw s]s´∂v s]m´mØ-Xpamb
kz`mhw

5 In.ao apX¬
200 In.ao

100 In.ao apX¬

300 In.ao

300 In.ao apX¬
400 Inao

2300 In.ao

2300 In.ao

1200 In.ao

taJe `uXnI kz`mhw  I\w
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]T\]ptcm-KXn ]cn-tim-[n°mw

1. `qan-bpsS hnhn[ B¥c]mfnIƒ GsX√mw?

2. _mly AI-°m-ºp-Ifpw B¥c AI-°mºpIfpw XΩn-ep≈ hyXym-
k-ßƒ Fgp-XpI?

\ap°v sNbvXp-t\m-°mw

1. `qan-bpsS B¥-cnI LS\ ImWn-°p∂ Hcp {Xnam\ amXrI \n¿an-°p-I.

2. `qan-bpsS hyXyÿ B¥-c-]m-fn-I-fpsS  cmk-˛-`u-XnI KpW-ßƒ ImWn-
°p∂ ]´nI Xmsg ImWp∂ hn[-Øn¬ Xbm-dm-°p-I.

2.8  ̀ uahyh-ÿ-I-fpsS ASnÿm\LSIßƒ
        (The basic components  of Earth system)

`uahyh-ÿm-hn-⁄m\w F∂ k¶¬∏w `qansb Hcp ]c-kv]-c-_-‘nX hyh-
ÿ-bmbn hn`m-h\w sNøp-∂p. AXneqsS ̀ qanbpsS ̀ qXImetØbpw h¿Øam\
ImesØbpw `mhnImesØbpw kzm[o\n°p∂ `uXnI˛cmk˛ssPhnI
CSs]SepIsfbpw am\pjnI CSs]SepIsfbpw BgØn¬ a\ nem°m≥
km[n°p∂p.  kpÿn-cX ssIh-cn-°pI F∂ e£yw {]m]n-°m≥ `qan-b-°p-
dn®v B¿Pn-t°≠ [mc-W-Iƒ°v Cu hn⁄m\w `uXn-Im-Sn-Ød \¬Ip-∂p.

Hcp `uahyqlØn\v c≠v {]mYanI LSIßfmWv D≈Xv:  `uaafiehpw
(Geosphere) as‰m∂v ssPhafiehpw (Biosphere). CXn¬ `uaafieØn¬
\mev D]LSIßfmWv:  inemafiew (Jc`qan), hmbpafiew (hmXI IhNw),
Peafiew ({ZmhI Pew), AXnssiXy afiew (Dd™ Peafiew) F∂n-
h-bm-Wv.  ta¬]d™ D]LSIßsf \nch[n sNdpLSIßfmbn hn`Pn°mw.
DZmlcWambn kap{Zßƒ PeafieØnse Hcp sNdpLSIamWv.  ssPh
afieØn¬ PohPmeßsf hnhn[ ss^eßfmbpw (phyla) A©v
InMvUßfmbpw (kingdoms) Xcw Xncn®ncn°p∂p.  InMvUw A\namenb (king-

dom animalia) bn¬ Dƒs∏Sp∂ a\pjy¿ ssPhafieØnse 20 Zie£w apX¬

`qh¬v°w am‚n¬ AI-°mºv

cmk-kz-`mh khn-ti-j-X-Iƒ

`uXnI kz`mh khn-ti-j-X-Iƒ
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100 Zie£w hscbp≈ hnhn[ kv]ojnkpIfn¬ (species) tIhew Hcp kv]ojnkv
am{XamWv.

2.8.1 inemafiew (Lithosphere)

`utam]cnXeØnse inemhcWamWv inemafiew F∂dnbs∏Sp∂Xv.
`qanbpsS B¥cnI LS\bnse `qh¬°`mKhpw am‚nens‚ D]cn`mKhpw
tN¿∂XmWv inemafiew.  Bt·b ˛ AhkmZ ˛ Imbm¥cnX ineIfmepw
AhbpsS ]n¬°me D¬]∂ßfmepw \n¿anXamWv inemafiew.  B[p\nI
IrXnIfnepw `uahyh-ÿm-hn -⁄m\Ønepw `qanbnse Jc`mKßsf
kqNn∏n°m≥ `uaafiew (geosphere) F∂ ]Zw hmbpafiew, Peafiew,
ssPhafiew F∂nhtbmsSm∏w D]tbmKn°p∂p.  Nne kµ¿`ßfn¬
`uaafiew F∂]Zw `qanbpsS Dd® D]cnXesØ kqNn∏n°p∂ ]Zamb
inemafieØn\v ]Icambn D]tbmKn°p∂p. F∂ncp∂mepw inemafiew
F∂Xv `qanbpsS D]cnXeØnse  I\-ta-dnb Dd® ]mfnsb kqNn∏n°p∂
]ZamWv.

2.8.2 A¥-co£w (Atmosphere)

`qansb s]mXn™p ImWp∂ hmbp-hns‚ Bh-c-W-sØ-bmWv A¥-co£w F∂p
hnfn-°p-∂-sX∂v \nßƒ Xmgv∂ ¢mkn¬ a\- n-em-°n-bn-´p-≠v. \nc-h[n hmX-I-
ß-fpsS an{i-W-am-Ip∂p A¥-co-£w. ss\{S-P≥, HmIvkn-P≥, Im¿_¨ssU
HmIvsskUv XpS-ßnb hmX-I-ßƒ Ah-bn¬ Nne-Xm-Ip∂p.  A¥-co-£-Øn-
te°v CØcw hmX-I-ßƒ Iq´n-t®¿°-s∏-Sp-tºmgpw Ah A¥-co-£-Øn¬ \n∂v
am‰-s∏-Sp-tºmgpw A¥-co-£-Øns‚ cmk-L-S-\-bn¬ am‰w hcp-∂p. Poh-Pm-e-ßƒ
izkn-°p-tºmƒ A¥-co-£-Øn¬ \n∂pw HmIvkn-P≥ hen-s®-Sp-°p-Ibpw ]pdØv
hnSp∂ Im¿_¨ssU HmIvsskUv A¥-co-£-Øn-te°v Iq´n-t®¿°-s∏-Sp-Ibpw
sNøp-∂p. kky-ßƒ {]Imikwt«-jW ka-bØv Im¿_¨ ssU HmIvsskUv
A¥-co-£-Øn¬ \n∂v kzoI-cn-°p-Ibpw HmIvkn-P≥ A¥-co-£-Ønte°v-
]pd¥≈pIbpw sNøp-∂p. A·n]¿∆X kvt^mS\ ka-b-Øpw, hml-\-ß-fn¬
\n∂pw, ̂ mIvS-dn-I-fn¬ \n∂pw a‰pw A¥-co-£-Øn-te°v hmX-I-ßƒ Iq´n-t®¿°-
s∏-Sp-∂p-≠v. `qan-bnse Xm]-\ne \ne-\n¿Øp-∂-Xn¬ A¥-co£w {][m\ ]¶v
hln-°p-∂p.

A¥co£Øns‚ LSIßƒ (Composition of Atmosphere)

A¥-co-£-Øn¬ ImW-s∏-Sp∂ hmX-I-ß-fpsS LS-I-k-hn-ti-j-X-Iƒ km[m-c-
W-bmbn Ah-bpsS hym]vXØns‚ iX-am-\-Øn-em-Ip-∂p. samØw A¥-co-£-
Øn¬ Hmtcm-hm-X-Ihpw GXv A\p-]m-X-Øn-emWv \ne-sIm-≈p-∂Xv F∂-Xns‚
ASn-ÿm-\-Øn¬ A¥-co-£-Øns‚ LS-I-k-hn-ti-j-X-Iƒ hnh-cn-°mw. A¥-co-
£-Øn¬ ImW-s∏-Sp∂ hmX-I-ßfpw a‰pw ]´n-I-bmbn Xmsg sImSp-Øn-cn-°p∂p.
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{Ia hmX-I-ßƒ iX-am\w
\º¿

1 ss\{S-P≥ (N
2
) 78.08

2 HmIvkn-P≥ (O
2
) 20.95

3 B¿K¨ 0.93

4 Pe-_mjv]w 0 to 4

5 Im¿_¨ssU HmIvsskUv 0.0395

6 aotY≥ 0.00018

 \ap°v sNbvXp-t\m-°mw

A¥-co£ cmk-L-S-\-bpsS Bt]-£nI iX-am\w kqNn-∏n-°p∂ Hcp
henb ss] Nn{Xw hc-bv°p-I.

apI-fn¬ ]d™ hmX-I-ßsf IqSmsX hfsc sNdnb Jccq]Øn-ep-ff hkvXp-
°fpw A¥-co-£-Øn¬ ImW-s∏-Sp-∂p. Cu hkvXp-°sf IWnIIƒ F∂v hnfn-
°p-∂p. Ch-bpsS hep∏w Hcp an√o-ao-‰-dns‚ Bbnc-Øn-sem∂v AYhm ssat{Im-
ao-‰-dn¬ Xmsg Bbn-cn-°pw. aÆv, D∏v, Nmcw, Pze-\-Øns‚ ^e-ambn D≠m-Ip∂
hkvXp-°ƒ, A·n]¿∆X kvt^mS-\-^-e-am-bn-´p-≠m-Ip∂ Nmcw, ]qsºmSn,
Fbvtdm-tkmƒ (aerosol)F∂-dn-b-s∏-Sp∂ sNdnb {ZmhI Ipan-f-Iƒ F∂n-h-sb√mw
CXn¬ Dƒs∏-Spw. Jcw, {Zmh-Iw, hmXIw F∂o aq∂v cq]-ß-fn¬ A¥-co-£-
Ønepw Pew ImW-s∏-Sp-∂p.

`qan-bpsS D]-cn-Xew apX¬ Bbn-c-I-W°n\v Intem-ao-‰¿ A∏p-d-ap-ff kuc-°m‰v
taJe hsc A¥-co£ hmX-I-ßƒ ImW-s∏-Sp-∂p. kqcys‚ D]-cn-̀ m-KØv \n∂pw
]pd-s∏-Sp∂ Atbm-Wp-I-fpsS {]hm-l-sØ-bmWv kuc-°m‰v F∂v hnfn-°p-∂-Xv.
GI-tZiw 100 In.an hsc s]mXpsh A¥-co-£-hmX-I-ß-fpsS an{i-W-Øn¬
Imcy-amb hyXym-k-ßƒ H∂pwXs∂ hcp-∂n-√. HmtkmWns‚bpw Pe-_m-jv]-
Øn-s‚bpw Af-hn-emWv Imcy-amb hyXymkw ImWp-∂-Xv.

hmbp-hn\v `mchpw a¿±hpw sNep-Øm-\p-ff Ign-hp-≠v. `qKp-cp-Xzm-I¿j-W-Øns‚
^e-ambn´mWv `qan-bpsS D]cn-X-eØn\p Np‰pw A¥-co£w \ne-\n¿Ø-s∏-Sp-∂-
Xv. Kpcp-Xzm-I¿j-W-Øns‚ ^e-ambn `qan-bpsS A¥-co-£-Øns‚ km{µX D]-
cn-X-e-Øn-\-SpØv A[n-I-am-Ip-∂p. D]-cn-X-e-Øn¬ \n∂pw 30 Intem-ao-‰¿ ]cn-[n-
°p-f-fn¬ BIp∂p A¥-co£ hmX-I-ß-fpsS ̀ qcn-`mKw ]nfihpw tI{µo-I-cn-°-
s∏-´n-cn-°p-∂-Xv. A¥-co-£-Øns‚ Db¿∂ Xe-ß-fn¬ hmXI X∑m-{X-I-fpsS
Afhv hfsc Ipd-hm-Wv. AXn-\m¬ Xs∂ A¥-co£ a¿±hpw Ipd-hm-bn-cn-°pw.
kap{Z \nc-∏n¬ A¥-co£a¿±w 1013.25 an√o-_m¿ BIp-∂p. _mtcm-ao-‰¿ D]-
tbm-Kn-®mWv A¥-co£a¿±w Af-°p-∂-Xv.
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A¥-co£LS\ ew_X-e-Øn¬ (A¥-co£]mfn-Iƒ) (Vertical Structure

of the atmosphere)

kap{Z\nc-∏n¬ \n∂pw XpSßn ]Xn-\m-bn-c-I-W-°n\v Intem-ao-‰¿ A∏p-d-ap-ff
_ln-cm-Imiwhsc A¥-co£w hym]n®p InS-°p-∂p.  kz`m-h-Øns‚ ASn-ÿm-
\-Øn¬ A¥-co-£sØ IpØ-s\-bp-ff c≠v taJe-I-fmbn Xcw-Xn-cn-bv°mw.

1. tlmtam-kv -̂nb¿ (Homosphere)

GI-tZiw 100 Intem-ao-‰¿ Db-cwhsc hym]n®p InS-°p∂ A¥-co£ taJ-e-bm-
Wn-Xv. hmX-I-ß-fpsS i‡-amb an{iWw (Turbulent mixing)hmXI X∑m-{X-I-fpsS
{]k-c-W-tØ-°mƒ A[n-I-amWv. Dbcw tlmtam-kv̂ n-b-dnse hmX-I-ß-fpsS tNcp-
h-Isf kzm[o-\n-°p∂n-√. A¥-co-£-Øns‚ cmk-L-S\ Cu ̀ mK-Øns‚ Db¿∂
Xew hsc sFIcq]y-ap≈ t]mse (uniform) ImW-s∏-Sp-∂p. Cusbmcp ImcWw
sIm≠mWv Cu `mK-Øn\v tlmtam-kv^n-b¿ F∂ t]cv \¬In-bn-´p-f-fXv.

2. sl‰tdmkv^nb¿ (Heterosphere)

`qan-bpsS D]-cn-X-e-Øn¬ \n∂pw 100 Intem-ao-‰-dn¬ IqSp-X¬ Db-c-Øn-ep≈ A¥-
co£ taJ-e-bm-Wn-Xv. Xmc-X-tay\ X∑m{Xm]nfiw IqSnb hmX-I-ßƒ Xmgv∂
taJ-e-bnepw  Ipd-hp≈Xv Db¿∂Xe-ßfnepw ImW-s∏-Sp-∂p. 1000 Intem-ao-‰-dn-
\∏pdw ssl{U-P≥, loenbw XpS-ßnb hmX-I-ß-fmWv [mcm-f-ambn I≠phcp-
∂-Xv. X∑m{Xm`mcw IqSnb Zzbm-t‰m-anIv ss\{S-P≥ hmXIw 500 Intem-ao-‰-dn\p
apI-fn¬ hfsc Ipd™ tXmXn¬ am{Xta ImW-s∏-Sp-∂p-f-fp.

`qan-bpsS D]-cn-X-e-Øn¬ \n∂pw GI-tZiw 100 Intem-ao-‰¿ Db-c-Øn¬ FØp-
tºmƒ A¥-co£ LS-\-bn¬ am‰w hcp-∂p. tlmtam-kv̂ n-b-dn\pw sl‰-tdm-kv̂ n-
b-dn\pw CS-bv°p-ff Cu ̀ mK-sØ S¿t_mt]mkv (turbopause) F∂v hnfn-°p-∂p.

`qan-bpsS D]-cn-X-e-Øn¬ \n∂pw apI-fn-te°v t]mIp-t¥mdpw A¥-co£ Dujvam-
hn¬ hyXn-bm\w kw`-hn-°p-∂p. Cu hyXn-bm-\-Øns‚ ASn-ÿm-\-Øn¬ A¥-
co£]mfn-bmb tlmtam-kv^n-b-dns\ A©v hyXykvX ]mfn-I-fmbn XcwXn-cn-
®n-cn-°p-∂p. (Nn{Xw 2.13)

1. t{Smt∏mkv^nb¿

2. kv{Smt‰mkv^nb¿

3. antkm-kv^n-b¿

4. sX¿tΩmkv^nbdpw Ab-t\mkv^nbdpw

5. FIvtkm-kv^n-b¿
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1. t{Smt∏mkv̂ nb¿

`qan -bpsS D]-cn -X-e-tØmSv
tN¿∂v ImW-s∏-Sp∂ A¥-
co£ ]mfn-bm-Wn-Xv. a\p-jy-
\pƒs∏-sS-bp-ff Poh-Pm-e-
ßƒ hkn -°p∂ G‰hpw
Xmgv∂ hnXm-\-Øn-ep-ff A¥-
co£ ]mfn -bm -Wn -Xv . Cu
taJe Ft∏mgpw am‰-ßƒ°v
hnt[-b-am-bn-s°m-≠n-cn-°p-∂p.
taL-ßƒ, {]Im-iw, Xm]w
F∂n-h-bn-se√mw Hmtcm Znh-
khpw \nc-h[n am‰-ßƒ kw`-
hn-°p-∂p. Hmtcm am‰hpw a\p-
jy-\pƒs∏-sS-bp-ff Poh-Pm-e-
ß-fpsS \ne-\n¬∏ns\ _m[n-
°p-∂p. kwtbm-P\ taJe
F∂mWv t{Smt∏m-kv^n-b-
dns‚ A¿Yw.

t{Smt∏m-kv^n-b-dn¬ \ntXy-\-
bp-≠m-Ip∂ am‰-ßsf Zn\m-
hÿ (Weather)F∂p hnfn-°p-
∂p. hmbp-hns‚ kwh-l\
{]{Inb hgn-bmWv A¥-co-£-
Øns‚ Cu `mKw NqSp-]n-Sn-°p-∂-Xv. CXns‚ (t{Smt∏-mkv^n-b¿) apIƒ `mK-
tØbv°v t]mIp-t¥mdpw A¥-co£ Dujvamhv  A\p-{Iaw Ipd™p hcp-∂p.
hmbp-hns‚ ew_-X-eØnepw Xnc›o\ Xe-Ønepapff i‡-amb an{iWw hgn
NqSpIq-Snb hmbp apI-fn-tebv°v Db¿∂v taL-ß-fmbpw, ag-bm-bpw, Im‰mbpw
Hs° amdp-∂p. hmbp-hns‚ CØ-c-Ønep-ff an{i-W-amWv (mixing) Imem-hÿ
{]Xn-`m-k-Øn\v Imc-Ww.

`qa[ytcJm{]tZ-i-ßfn¬ t{Smt∏m-kv^n-b¿ GI-tZiw 18˛20 Intem-ao-‰¿ Db-c-
Ønepw {[ph{]tZ-i-ß-fn¬ 7 Intem-ao-‰¿ Db-c-Ønepw ImW-s∏-Sp-∂p. A¥-co-
£-Øn¬ ImW-s∏-Sp∂ Pe_mjv]-Øns‚ ̀ qcn-`m-Khpw t{Smt∏m-kv^n-b-dn-emWv
ImW-s∏-Sp-∂-Xv. Pe-_m-jv]-Øns‚ Af-hn-ep-≠m-Ip∂ hyXymkw Hgn-®m¬
t{Smt∏m-kv^n-b-dns‚ cmk-L-S\ F√m `mKØpw Gsd-°psd kam-\-am-Wv.

`qanbn¬ ]Xn-°p∂ kqcy{]Im-i-Øns‚ Hcp `mKw t{Smt∏m-kv^n-b¿ BKn-
cWw sNøp-Ibpw AXns\ Xmt]m¿P-ambn am‰p-Ibpw sNøp-∂p. Cu Xmt]m¿Pw
Nme\w, kwh-l\w F∂o {]{In-b-Iƒ hgn t{Smt∏m-kv̂ n-b-dns‚ F√m ̀ mKØpw
{]k-cn-°-s∏-Sp-∂p. CXns‚ ^e-am-bn-´mWv `qan-tbmSv ASpØ t{Smt∏m-kv^n-b-
dns‚ `mKØv NqSv IqSp-X¬ A\p-`-h-s∏-Sm≥ Imc-Ww.

Nn{Xw 2.13 `qan-bpsS A¥-co£ ]mfn-Iƒ (vertical layers
of  Earth’s atmosphere)
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t{Smt∏m-kv^n-b-dns‚ apIƒ `mKØv FØp-tºm-tg°pw Xm]-\ne Ipd-bp-∂p.
CXn-\m-emWv ]¿∆-X-ß-fpsS apIƒ`m-KØv Xmgvhc-I-tf-°mƒ XWp∏v D≠m-Im≥
Imc-Ww. Dbcw IqSp-∂-X-\p-k-cn®v t{Smt∏m-kv^n-b-dn¬ D≠m-Ip∂ Dujvam-hns‚
Ipd-hns\ F≥hn-tbm¨sa‚¬ em]vkv \nc°v (Environmental Lapse Rate) (ELR)

F∂p hnfn-°p-∂p. CXv Hmtcm Intem-ao-‰-¿  apI-fn-tem´v t]mIp-t¥mdpw icm-icn
6.5OC \nc°n¬ Ipdbp∂q. t{Smt∏m-kv^n-b-dns‚ apIƒ `mKsØ Xm]\ne GI-
tZiw- -˛60OC BIp∂p. ELR t]mkn-‰ohv kwJy-bn¬ \n∂pw s\K-‰ohv kwJy-bn-
te°v amdp∂ taJ-esb t{Smt∏mt]mkv (tropopause) F∂v hnfn-°p∂p.

A¥-co£]nfi-Øns‚ `qcn-`m-Khpw Dƒs°m-≈p∂ taJ-e-bm-Wn-Xv. Pe-_m-
jv]-Øns‚ 99 iX-am-\-hpw, A¥-co£ hmX-I-ß-fpsS 75 iX-am-\hpw Cu taJ-
e-bn-emWv ImW-s∏-Sp-∂-Xv. Pe-]-cn-hr-Ønsb apt∂m´v \bn-°m-\p-ff tXmXn-
ep≈ Pe-_mjv]w Cu taJ-e-bn-ep≠v.

2. kv{Smt‰m-kv^n-b¿ (Stratosphere)

t{Smt∏mkv^nb-dn\p apI-
fn-embn GI-tZiw  50
Intem-ao-‰¿ Db-c-Øn¬
ImW-s∏-Sp∂ A¥-co£
]mfn -bm -Wn -X v . hmbp -
hns‚ kwh-l\Ne\w
ChnsS Xosc Cs√∂v
Xs∂ ]d-bmw. Xnc-›o\
Xe-Øn-ep-ff hmbp-hns‚
Ne-\-amWv Cu taJ-e-
bn¬ IqSp-X¬ {]I-S-ambn
ImW-s∏-Sp-∂Xv. Dbcw
IqSp-∂-Xn\-\p-k-cn®v Xm]-
\n-e-bn¬ h¿[-\hv A\p-
-̀h-s∏-Sp-∂p. Imem-hÿm

hyXymkw Cu `mK-ß-
fn¬ Cs√∂v Xs∂ ]d-
bmw. kv{Smt‰m-kv^n-b-
dns‚ Xmgv∂ `mK-ß-fn¬
Xm]-\ne ̨ 600 C BIp-∂p.
Db-cw IqSp-t¥mdpw Duj-
amhv h¿[n®v -˛30C hsc
FØp∂p. Hmtkm -¨
X∑m-{X-I-ƒ  Aƒ{Sm-h-
be‰v civan-I-sf BKn-c-
Ww sNøp-∂Xv sIm≠m-
Wv Cu taJ-e -bnse

Hmtkm¨

HmIvkn-Ps‚ Hcp X∑m-{X-bn¬ (O
2
) c≠v HmIvkn-

P≥ B‰-ßƒ ImW-s∏-Sp-∂p.  ]t£ Hcp HmIvkn-
P≥ B‰w IqSn-t®-cp-tºmƒ HmIvkn-Ps‚ Hcp
X∑m{X Hmtkm¨ Bbn amdp-∂p.  aq∂v HmIvkn-
P≥ B‰-ß-fm¬ \n¿an-X-amb Hcp Hmtkm¨ X∑m-
{X-bmWv O

3.
 kqcy-\n¬ \n∂pw hcp∂ hn\m-i-I-c-

amb Aƒ{Sm-h-b-e‰v hnIn-c-W-ßsf BKn-cWw
sNbvXv A¥-co-£-Ønse Hmtkm¨ \sΩ kwc-
£n-°p-∂p.  ]t£ hmbp-hn-eqsS Hmtkm¨ `q\n-
c-∏n-ep≈ \mw izkn-°p∂ hmbp-hn¬ FØp-tºmƒ
AXv hnj-am-bn-am-dp-∂p.  Poh-Pm-e-ßƒ°pw APo-
hob hkvXp-°ƒ°pw CXv s]m≈-ep-Ifpw \mihpw
D≠m-°p-∂p.  CSn-an-∂epw sImSp-¶m‰pw D≠m-Ip∂
ka-bØv {]Ir-Xym A¥-co-£-Øn¬ sNdnb Af-
hn¬ Hmtkm¨ cq]-s∏-Sp-∂p.  F∂m¬ A¥-co-
£-Øn-te°vv ]pd-wX-≈-s∏-Sp∂ hymh-km-bnI cmk-
h-kvXp-°fpw hml-\-ß-fn¬ \n∂pw ]pd-wX-≈-s∏-
Sp∂ hkvXp-°fpw kqcy-{]-Im-i-Øn-s‚bpw Dujvam-
hns‚bpw IqsS A¥-co-£-Ønse HmIvkn-Ps\
Hmtkm-Wmbn cq]m-¥-c-s∏-Sp-Øp∂p.  CXns‚ ̂ e-
ambn A¥-co-£-Ønse Hmtkm-Wns‚ Afhv ̀ bm-
\-I-ambn Db-cp-∂p.  t^mt´m-sI-an-°¬ kvtamKnse
(Photochemical smog) {][m\ LS-I-amWv
Hmtkm¨.
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Dujvamhv h¿[n-°m≥ ImcWw. t{Smt∏m-kv^n-b-dns‚ apI-f-Xn-cn¬ CXv
0°C (32°F) hsc FØp∂p. hc≠ hmbphpw kv{Smt‰mkv^n-b-dns\ At]-£n®v
A\p-`-h-s∏-Sp∂ Db¿∂ Dujvamhpw ImcWw Cu `mKØv taL-ßƒ ImW-s∏-
Sp-∂n-√. taL-ßƒ ImW-s∏-Sp-I-bm-sW-¶n¬ Xs∂ AXv 30 Intem-ao-‰-dn\v apI-
fn-em-bn-´mWv ImW-s∏-Sp-∂-Xv. ChnsS ImW-s∏-Sp∂ taL-ßsf \m{In-bkv (na-
creous) taL-ßƒ F∂v hnfn -°p -∂p. Ah-bv°p≈ h¿tWm-PzeX
(Iridescence)ImcWw apØp-I-fpsS AΩ (Mother of Pearl) F∂pw CØcw taL-
ßsf hnfn-°m-dp-≠v. 30 Intem-ao-‰¿ Db-c-Øn¬ ImW-s∏-Sp∂ Cu taLßƒ
Jca™v, AXn-ssi-Xy-Pew F∂n-h Dƒs°m-≈p-∂hbmWv.

kv{Smt‰m-kv^n-b-dns‚ Db¿∂ Xe-ß-fn¬ (20˛50 Km) h®v  kqcy-{]-Im-i-Ønse
Aƒ{Sm-h-b-e‰v civan -Isf BKn-cWw sNbvXv HmIvkn-P≥ X∑m{XIƒ
hnLSn°p∂p.  hnLSn®p≠mb HmIvknP≥ B‰w HmIvkn-P≥ (O

2
)X∑m-{X-bp-

ambn IqSn-t®¿∂v Hmtkm¨ (O
3
)X∑m-{X-Iƒ D≠m-Ip∂p. DØ-cm-b\ tcJbv°pw

Z£n-Wm-b\ tcJbv°pw CS-bn-ep-ff DjvW-ta-Jem {]tZ-iØpw a[y
A£mwitcJm{]tZ-iØpamWv Hmtkm¨ {][m-\-ambpw D≠m-Ip-∂-Xv.

Zn\m-h-ÿbpw Imem-h-ÿbpw

\nßfpsS hchv ˛ sNehv IW-°p-I-fpsS ]cn-tim-[\ hgn CXv hnh-cn-°m≥ Ign-
bpw.  AXm-bXv Hcp h¿j-Ønse 12 amk-Ønse Hmtcm amk-Øn-tebpw an®w F∂Xv
Imem-hÿsb kqNn-∏n-°p-∂p.  Hmtcm Znh-k-tØbpw hchv ˛ sNehv Zn\m-h-ÿsb
kqNn-∏n-°p-∂p.- \nßƒ°v Zn\t¥m-dp-ap≈ an®-Øn¬ \ntXy\ hf-sc-b-[nIw am‰-
ßƒ D≠m-bn-s°m-≠n-cn-°pw. F∂m¬ \nß-fpsS amkw-tXm-dp-ap≈ an®w AXm-bXv
Zn\w-tXm-dp-ap≈ an®-Øns‚ icm-icn hf-sc-b-[nIw sFIy-cq-]-ap-≈-Xm-bn-cn-°pw.  CtX
coXn-bn¬ \nß-fpsS A\p-`-h-Øn¬ \n∂pw Imem-h-ÿ-tb-°mƒ Zn\m-hÿ hfsc
thK-Øn¬ amdp∂ps≠∂v \nßƒ°-dn-bmw. Hcp-Zn-hkw 40oC -t\mS-SpØ NqSm-sW-
¶n¬ sXm´-SpØ Znhkw 30oC Xmsg-bp≈ XWpØ Ah-ÿ-bn-te°v amdp-∂p.  Imem-
h-ÿ-bnepw CXpt]mse am‰-ßƒ D≠m-Ip-∂p. ]t£ AXv \o≠-Im-e-b-f-hp-sIm-
≠m-sW∂v am{Xw.

t{Smt]m-kv^n-b-dn-se \ntXy-\-bp≈ am‰-ßsf Zn\m-hÿ F∂v hnfn-°p-∂p.  henb
Ime-b-f-hp-I-fn-ep≈ am‰-Øns‚ icm-icn Ah-ÿsb Imem-hÿ F∂ ]Zw sIm≠v
kqNn-∏n-°p-∂p.  Imem-h-ÿ-tb-°mfpw IqSp-X¬ Xo{h-am-bn-cn°pw Zn\m-h-ÿ.  CXp-
sIm-≠m¿Y-am-°p-∂Xv \ntXy-\-bp≈ Dujvam-hn-s‚-bpw, ag-bp-sS-bpw, a¿±-Øn-s‚-bpw,
Im‰ns‚bpw ]cn[n \o≠ Ime-b-f-hn-ep≈ Imem-h-ÿ-tb-°mfpw A[n-I-am-bn-cn-°pw.
Imem-hÿ \o≠ Ime-b-f-hn-ep≈ Zn\m-h-ÿ-bpsS icm-i-cnsb kqNn-∏n-°p-∂-Xn-
\m¬ CXv anX-am-bn-cn-°pw.  Ic-bn¬ Pohn-°p∂ _lp-`q-cn-]£w Poh-Pm-e-ßfpw
A¥-co-£-Øns‚ Xmsg-`m-K-Øp≈ 5 In.an. \p≈n-emWv ImW-s∏-Sp-∂-Xv.  Db¿∂
Xe-ß-fn-ep≈ A¥-co-£-Øns‚ t\¿a-bpw cq£-amb Ah-ÿ-Ifpw `qcn-`mKw Poh-
Pm-e-ßƒ°pw \ne-\n¬°m≥ ]‰m-Ø-Xm-Ip-∂p.  8848 In.an. Db-c-ap≈ Fh-sdÃv
sImSp-apSn A¥-co£ afi-e-amb t{Smt]m-kv^n-b-dns‚ GI-tZiw ]IpXn hsc
Db¿∂v ImW-s∏-Sp-∂p.
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kqcy-\n¬ \n∂v `qan-bn¬ ]Xn-°p∂ hn\m-i-Im-cn-I-fmb Aƒ{Sm-h-b-e‰v hnIn-c-
W-ßƒ t]mep-ff civan-Isf Hmtkm¨ BKn-cWw sNøp-∂p. Hmtkm¨ Aƒ{Sm-
h-b-e‰v hnIn-c-tWm¿PsØ Xmt]m¿P-ambn am‰p-∂p. Cu {]{In-b-bpsS ^e-am-
bn-´mWv kv{Smt‰m-kv^n-b¿ NqSp-]n-Sn-°p-∂-Xv. hk-¥-Im-eØv (Spring Season)

A‚m¿´n-°-bn¬ Hmtkm¨ timjWw \S-°p∂-Xns‚ {][m\ Imc-W-°m¿
\m{In-bkv taL-ßƒ, t¢mtdm ^vfqtdm Im¿_¨ (CFC), a‰v a\pjy\n¿anX
aen-\o-Im-cn-Iƒ F∂n-h-bm-Ip-∂p.

kv{Smt‰m-kv^n-b-dn-t\bpw sXm´p-ap-I-fn-ep-ff antkm-kv^n-b-dn-t\bpw th¿Xn-cn-
°p∂ ̀ mKsØ kv{Smt‰mt-]mkv (stratopause) F∂p hnfn-°p-∂p. GI-tZiw 45˛50
Intem-ao-‰¿ Db-c-whsc kv{Smt‰m-kv^nb¿ hym]n-®n-cn-°p-∂p. kv{Smt‰m-t]m-kn¬
A¥-co£a¿±w GI-tZiw 1 an√n-_m¿ BIp-∂p. ChnsS h®v A¥-co£ Dujvam-
hn¬ ho≠pw am‰w hcp-∂Xv \nebv°p∂p. Xmsg-bp-ff Hmtkm¨ ]mfn-I-fpsS
NqSp-]n-Sn-°¬ hgn antkm-kv^n-b-dns‚ Xmgv∂ taJ-e-I-fn¬ Db¿∂ hnXm-\-
ßsf At]-£n®v NqSv IqSp-X¬ A\p-`-h-s∏-Sp-∂p. GI-tZiw 80 Intem-ao-‰¿
hsc antkm-kv^n-b-dn¬ Db-c-Øn\v B\-p]m-Xn--I-ambn A¥-co£ Dujvamhv Ipd-
™p-h-cp-∂p. sP‰v hnam-\-ß-fpsS k©m-c-Øn\v G‰hpw A\p-tbm-Py-amb taJ-
e-bmWv kv{Smt‰m-kv^n-b¿.

3.  antkm-kv^n-b¿ (Mesosphere)

`utam-]-cn-X-e-Øn¬ \n∂pw 50 apX¬ 80 Intem-ao-‰¿ hsc Db-c-Øn¬ ImW-s∏-
Sp∂ A¥-co£ ]mfn-bm-Wn-Xv. antkm-kv̂ n-b-dn¬ Dbcw IqSp-∂-X-\p-k-cn®v Xm]-
\ne Ipd-bp-∂p. ssiXyw G‰hpw IqSp-X-ep-ff A¥-co£ ]mfn-bm-Wn-Xv. CXns‚
apIƒ `mKsØ Dujvamhv ˛1200C˛¬ Xmsg-bm-Ip-∂p. kuc-bq-Y-Øns‚ hnhn[
`mK-ß-fn¬ \n∂pw _ln-cm-Im-iØv \n∂pw `qan-bn-te°v ]Xn-°p∂ inem iI-
e-ßfpw a‰pw IØn-Xo-cp∂ A¥-co£`mK-am-Wn-Xv. AXn-\m¬ ̀ qan-bn-te°v ]Xn-
°p∂ D¬°-I-fn¬ \n∂pw `qansb kwc-£n-°p∂ ]mfn-bm-Wn-Xv. D¬°-Iƒ
ChnsS h®v IØn-®m-c-am-bn-Øo-cp-∂p. antkm-kv^n-b-dn-t\bpw sX¿tam-kv^n-b-
dn-t\bpw th¿Xn-cn-°p-∂Xv antkm-]mkmWv (mesopause)

4.   sX¿tam-kv^n-bdpw Ab-tWm-kv^n-bdpw

antkm-kv^n-b-dn\v sXm´papI-fnepw FIvtkm-kv^n-b-dn\p Xmsg-bp-ambn ImW-
s∏-Sp∂ A¥-co£ ]mfn-bm-Wn-Xv. GI-tZiw 85 Intem-ao-‰¿ apI-fn-em-bn-´mWv
CXv ImW-s∏-Sp-∂-Xv. A¥-co£ hmX-I-ßƒ ChnsS Ah-bpsS X∑m{Xm`mc-
Øns‚ ASn-ÿm-\-Øn¬ {]tXyI ]mfn-I-fmbn tI{µo-I-cn-°s∏-´n-cn-°p-∂p.

Dbcw IqSp-∂-X-n\\p-k-cn®v A¥-co£ Dujvamhv h¿[n-°p-∂p. Db¿∂ Du¿P-
apff kuc-hn-In-c-W-ßsf BKn-cWw sNøp-∂-Xp-hgn Cu `mKØv Dujvamhv
kuc-{]-{In-b-Isf B{i-bn-®n-cn°p-∂p. GI-tZiw 20000C hsc Dujvamhv  Db-cm-
dp≠v (3,630OF) Db¿∂ Du¿Pap≈ kuc-hn-In-c-W-ß-fpsS {]h¿Ø\ ^e-
ambn A¥-co£ hmX-I-ßƒ Cu taJ-e-bn¬ sshZyp-X-Nm¿Pp-ff IWn-I-I-fm-
bn-´mWv (Atbm-Wp-Iƒ) ImW-s∏-Sp-∂-Xv. sX¿tΩm-t]mkv F∂ taJehsc
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sX¿tΩm-kv̂ n-b¿ hym]n-®n-cn°p-∂p. GI-tZiw 100 Intem-ao-‰-dn\p apI-fn¬ Dbcw
IqSp-∂-Xn\-\p-k-cn®v A¥-co-£-Øns‚ cmk-L-S-\-bn¬ am‰w hcp-∂p. AXns\
\Ωƒ sl‰-tdm-kv^n-b¿ AYhm A¥-co-£-Øns‚ D]-cn-]mfn (Heterosphere or

Upper atmosphere) F∂p hnfn-°p-∂p.  sl‰-tdm-kv^n-bdns‚ G‰hpw Xmgv∂
]mfn-bmb sX¿tΩm-kv^n-b¿ Bbn-c-°-W-°n\v Intem-ao-‰¿ Db-c-Øn¬ hym]n-
®n-cn-°p∂p. Nne ÿe-ß-fn¬ _ln-cm-Imihpw sX¿tΩm-kv^n-bdpw XΩn¬
th¿Xn-cn-°p∂ {]tXyI AXn¿Øn-sbm∂pw Xs∂-bn-√. G‰hpw NqSv IqSnb
A¥-co-£-]m-fn-bm-Wn-Xv. ]I¬ ka-b-ß-fn¬ A¥-co£ Dujvamhv 25000C hsc
Db-cm-dp-≠v. hmXI IWnIIƒ A[nIan√mØXn\mepw iq\ym-Im-itØmSv Gsd
ASpØv ÿnXn-sN-øp-∂-Xn-\mepw Xm]-Øns‚ {]k-cWw \S-°m-Ø-Xn-\m¬
ChnsS NqSv A[n-I-ambn tXm∂m\nSbn-√. Aƒ{Sm-h-b-e‰v hnIn-c-W-ßsf BKn-
cWw sNøp-∂Xv hgn-bmWv sX¿tΩm-kv^n-b¿ NqSv ]nSn-°p-∂Xv.

GI-tZiw 700 Intem-ao-‰-dn\v A∏p-d-ap-ff sX¿tΩm-kv^n-b-dns‚ D]-cn-`m-KsØ
sX¿tΩm-]mkv F∂v hnfn-°p-∂p. 700 Intem-ao-‰-dn\v apI-fn¬ A¥-co£ Dujvam-
hn¬ hyXymkw hcp-∂n-√. CXn\v apI-fn-ep-ff A¥-co£ `mKsØ FIvtkm-
kv^n-b¿ F∂v hnfn-°p-∂p. ssl{U-P≥, loenbw F∂o aqeI AtbmWp-Iƒ
]c-kv]cw hfsc AI∂v ImW-s∏-Sp∂ taJ-e-bmWv FIvtkm-kv̂ nb¿. FIvtkm-
kv^n-b-dns‚ Xmgv∂ ]cn-[n-bmb sX¿tam-t]mkn-s\ FIvtkm-s_bvkv F∂pw
hnfn°m-dp-≠v. Imem-hÿ, Znh-k-ß-fpsS ka-b-ssZ¿Lyw, ÿe-Øn-\-\p-k-cn-
®p-ff Du¿P-Øns‚ hchv F∂n-h-bv°-\p-k-cn®v sX¿tam-]m-kns‚ Dbcw amdp-
∂p. C°m-c-W-Øm¬ sX¿tam-kv^n-b-dns‚ Dbcw 500 apX¬ 1000 hsc BImw.

Nm¿Pp-ff IWn-I-Iƒ (Atbm-Wp-Iƒ) A[n-I-ambn ImW-s∏-Sp∂ sX¿tΩm-
kv^n-b-dns‚ `mKsØ "Ab-tWm-kv^n-b¿' F∂v hnfn-°p-∂p. kqcy-\n¬ \n∂p-
ff Aƒ{Smhbe‰v hnIn-c-W-ßsf BKncWw sNbvXv A¥-co£ hmX-I-ß-
fnse B‰-ß-fn¬ \n∂v Ce-Ivt{Sm¨ \jvS-s∏-Sp-tºm-gmWv Atbm-Wp-Iƒ D≠m-
Ip-∂-Xv. GI-tZiw 80 apX¬ 300 Intem-ao-‰¿ Db-c-Øn-emWv Ab-tWm-kv^n-b¿
ImW-s∏-Sp-∂-Xv. sshZyp-Xnsb IS-Øn-hn-Sp∂ taJ-e-bm-Wn-Xv (electrically

counducting region). Zo¿L-Zqc hm¿Øm-hn-\n-abØn\v klm-bI-cam-Ip∂ ̀ mK-am-
Wn-Xv. A¥-co-£-Øn-se-Øp∂ tdUntbm Xcw-K-ßsf CXv ̀ qan-bn-tebv°v Xncn®v
{]Xn-^-en-∏n-°p-∂p. Atdmd (Northern and Southern Lights) (Nn{Xw 2.14) F∂-dn-b-
s∏-Sp∂ Hcp {]tXyI {]Xn-`mkw sX¿tΩm-kv^n-b-dn-s‚ Cu `mKØv ImW-s∏-
Sp-∂-Xv.

`qan-bpsS Im¥nI afi-e-Øn-te°v {]th-in-°p∂ kuc-°m‰v (Solar Wind)A¥-
co£ X∑m-{X-I-fp-ambn Iq´n-ap-´p-tºmƒ hyXykvXßfmb h¿WcmPnIƒ
D≠mIp∂p.  Cu h¿W hnkvabImgv-N-sb-bmWv Atdmd F∂v hnfn-°p-∂-Xv.
DØc˛ Z£nW {[ph-ß-fn-emWv CXv Zriy-am-Ip-∂Xv. _ln-cm-Imi hml-\-ß-
fp-sSbpw A¥m-cmjv{S _ln-cm-Imi \ne-bß-fp-bp-sSbpw k©m-c-]Yw FIvtkm-
kv^n-b-dns‚ a[y-`mKw apX¬ apIƒ`mKw hscbp≈ taJeI-fn-em-Wv.
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5. FIvtkm-kv^n-b¿ (Exosphere)

A¥-co-£-Øns‚ G‰hpw apI-fnse
]mfn-bm-Wv FIvtkm-kv^n-b¿. kap-{Z-
\n-c-∏n¬ \n∂pw GI-tZiw 700 Intem-
ao-‰-dn\p apI-fn¬ ImW-s∏-Sp∂ Cu
`mKw N{µ-\n-te-°p-ff Zqc-Øns‚ ]Ip-
Xn-`mKwhsc hym]n®p ImW-s∏-Sp-∂p.
_ln-cm-Im-i-Øns‚ XpS°w Cu ̀ mK-
Øp-\n∂mWv. ssl{U-P≥, loenbw
XpS-ßn -b aqeI X∑m-{X-I-fm -Wv
ChnsS {][m-\-ambpw I≠p-h-cp-∂-Xv.
Ch-sb-°q-SmsX ss\{S-P≥, HmIvkn-
P≥, CO

2 
F∂o `mcw IqSnb X≥am-{X-Ifpw Xmgv∂ `mK-ß-fn¬ ImW-s∏-Sp-∂p.

B‰-ßfpw X∑m-{X-Ifpw ChnsS hfsc AI-∂mWv ImW-s∏-Sp-∂-Xv. AXn-\m¬
hfscZqcw ]c-kv]cw Iq´n-ap-´msX k©-cn-°m≥ Chbv°v km[n-°p-∂p. C°m-c-
W-Øm¬Xs∂ Cu `mKsØ A¥-co£w hmX-I-kz-`mhw ]q¿Æ-ambn ImWn-
bv°p-∂n-√. kuc-°m-‰p--ambn _‘n∏n°s∏Sp∂-Xp-hsc CXv hym]n-®n-cn-°p-∂p.
kuc-s°mSp-¶m‰pIƒ Cu `mKsØ sRcp-°p∂p. kqcys‚ Xo£vWX Ipd™
ka-b-ß-fn¬ Cu `mKw _ln-cm-Im-iØntebv°v  IqSp-X¬ hym]-cn°p-∂p.
CXns‚ ]cn[n `q\n-c-∏n¬ \n∂v 1000 apX¬ 10000 hsc Intem-ao-‰-dn¬ hsc-
bmImw.

lcn-X-Krl {]`mhw (Green House Effect)

`qan-bpsS A¥-co-£-Øn-eqsS FØp∂ kqcy-{]-Im-i-amWv `qan-bpsS D]-cn-X-
esØ NqSp-]n-Sn-∏n-°p-∂-Xv. ̀ qan-bn-se-Øp∂ kqcy-{]-Im-isØ ̀ ua-{]-Xew Xncn®v
A¥-co-£-Øn-te°v {]k-cn-∏n°p∂p. CXn¬ Ipd®v Xmt]m¿Pw _ln-cm-Im-i-
tØ°v kzX-{¥-am-°-s∏-Sp-∂p. _m°n`mKw lcn-X-Kr-l-hm-X-I-ßfm¬ BKn-cWw
sNø-s∏-Sp-∂p. CXv ho≠pw `qan-bpsS D]-cn-X-e-Ønte°vv hnIn-cWw hgn
FØp∂p.

Cßs\ lcn-X-Kr-l-hm-X-I-ßƒ `utam-]-cn-X-e-Øn-\-SpØv h®v kqcy{]Im-i-
Ønse Xmt]m¿PsØ BKn-cWw sNøp∂ {]{In-bsb BWv lcn-X-Krl
{]`mhw F∂v ]d-bp-∂-Xv. lcn-X-Kr-l-{]-`mhw Cs√-¶n¬ `qan, Poh≥ \ne-
\n¬°m≥ ]‰mØ Hcp XWpØpd™ {Kl-ambn amdn-tb-t\. `qan-bn¬ \n∂v
{]Xn-^-en-°p∂ kuc-hn-In-c-WsØ BKn-cWw sNøp-Ibpw Xncn®v ̀ qan-bn-te°v
Xs∂ {]k-cn-∏n-°p-Ibpw sNøp∂ A¥-co£ hmX-I-ßsf lcn-X-KrlhmX-I-
ßƒ F∂v hnfn-°p-∂p. CØcw hmX-I-ßƒ H∂pw Xs∂ hfsc Db¿∂ Af-
hn¬ A¥-co-£-Øn¬ ImW-s∏-Sp-∂n-√. Im¿_¨ ssUHmIvsskUv, aossY≥,
ss\{Skv HmIvssk-Uv, Pe-_mjv]w F∂n-h-bmWv A¥-co-£-Øn¬ [mcm-f-ambn
ImW-s∏-Sp∂ lcn-X-Kr-l-hm-X-I-ßƒ. Ch, Hcp IhNwt]mse {]h¿Øn®v `qan-
bpsS D]-cn-X-eØn¬ NqSv \ne-\n¿Øn kwc-£n-°p-∂p. hnhn-[-Xcw hymh-km-

Nn{Xw 2.14 Atdmd {]Imiw
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bnI {]h¿Ø-\-ßƒ hgnbpw {]IrXn {]h¿Ø-\-ßƒ hgnbpw A¥-co-£-Ønse
Im¿_¨ssUHmIvssk-Uns‚ Af-hn¬ am‰w hcm-dp-≠v. hyXykvXXcw {]IrXn
{]{In-b-Iƒhgn A¥-co-£-Ønse Pe-_m-jv]-Øns‚ Af-hnepw am‰w hcm-dp-
≠v.

2.8.3 Pe-a-fiew (Hydrosphere)

`qan-bnse samØw Pem-i-b-ßsf kqNn-∏n-°m≥ D]-tbm-Kn-°p∂ ]Z-am-Wn-Xv.
`qan-bpsS D]-cn-X-e-Ønepw AXn-\-SpØpw ImW-s∏-Sp∂  XpS¿®-bn-√mØ Pe-
]m-fn-bm-Wn-Xv. AXm-bXv ̀ qan-bpsS D]-cn-X-e-Ønepw D]-cn-X-e-Øn-\-Sn-bnepw ImW-
s∏-Sp∂ F√m {]Ir-Xn-Z-Ø-amb Pehpw Dƒs∏-Sp∂ `mK-amWv sslt{Um-kv^n-
b¿. kap-{Z-ßƒ, ISepIƒ, \Zn-Iƒ, XSm-I-ßƒ, a™v, Jca™v, `qK¿`-Pew,
A¥-co£Pew F∂n-h-sb√mw PeafieØn¬ Dƒs°m-≈p-∂p. Jcw, {Zmh-
Iw, hmXIw F∂o aq∂v Ah-ÿ-bn¬ Pe-a-fi-e-Øn¬ Pew ImW-s∏-Sp-∂p.
AXm-bXv Jca™v, {Zmh-I-P-ew, Pe-_mjv]w F∂o cq]-ßfn¬.

Pe-a-fi-e-Ønse 97 iX-am\w Pehpw kap-{Z-ß-fn-epw, IS-enepw D∏p-sh-≈-ambn
tI{µo-I-cn-°-s∏-´n-cn-°p-∂p. _m°nhcp∂ Pe-amWv \Zn-I-fnepw, XSm-I-ß-fn-epw,
lnam-\n-I-fn-epw, `qK¿`-P-e-am-bpw, A¥-co£Pe-ambpw Hs° ImW-s∏-Sp-∂Xv.
A¥-co-£-Øn¬ ImW-s∏-Sp∂ Pe-_m-jv]-Øns‚ iX-am\w hfsc Ipd-hm-sW-
¶nepw, Pem-i-b-ß-fn¬ \n∂p-ff Pe-Øns‚ _mjv]o-I-c-Whpw Xncn®v Ah ag-
bmbn `qan-bn¬ ]Xn-°p-∂Xpw Pe]cn-hr-Øn-bpsS {][m\ `mK-am-Ip-∂p. `qan-
bnse Poh≥ \ne-\n¿Øp-∂-Xn¬ Cu Nm{InI {]{In-bbv°v {][m\ ]¶mWp≈Xv.

Nn{Xw 2.15 Pe-]-cn-hrØn AYhm sslt{Um-f-PnIv ssk°nƒ
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Pe]cn-hrØn (Hydrologic cycle)

NqSp-]n-Sn® tdmUn¬ \n∂pw sNdnb agbv°v tijw Hcp ]pI Db-cp-∂Xv \nßƒ
{i≤n-®n-cn-°p-at√m. Cu {]{In-b-bpsS ImcWw F¥mWv?

NqSp-]n-Sn® tdmUn¬ ag-sh≈w hogp-tºmƒ AXv _mjv]o-I-cW {]{Inb hgn
hmX--Im-ÿ-bn-ep-ff Pe-_m-jv]-ambn amdp-∂p. Pe-]-cn-hrØn AYhm sslt{Um-
f-PnIv ]cn-hrØn F∂ {]IrXn {]Xn-`m-k-Øns‚ {][m\ ̀ mK-amWv Cu {]{Inb.
(Nn{Xw 2.15)

Jcw, {ZmhIw, hmXIw F∂o aq∂v hyXykvX Ah-ÿI-f-ne-p≈ ̀ ua afie-ß-
fn-eq-sS- Pe-Øns‚ XpS¿®--bp-ff Nw{I-aW (Circulation) sØbmWv Pe-]-cn-hrØn
(Water Cycle)F∂v hnfn-°p-∂-Xv.

Pe]cnhrØnbn¬ ]eXcw {]{InbIƒ Dƒs∏Sp∂p.

1 h¿jWw (Precipitation)

2 tatemgp°v (Surface run-off)

3 Du¿∂n-d-ß¬ (Infiltration)

4 ASn-sbm-gp°v (Base flow)

5 _mjv]o-I-cWw (Evaporation)

6 kky-tkz-Z\w (Transpiration)

7 L\o-I-cWw (Condensation)

Pe-a-fi-eØns‚ F√m ̀ mKØpw Cu {]{In-b-Iƒ \S-°p-∂p. Cu {]h¿Ø\ßƒ
GI-tZiw 15 Intem-ao-‰¿ Dbcw hsc A¥-co-£-Ønepw 5 Intem-ao-‰¿ XmgvN-
bn¬ `qh-¬° `mKØpw ImW-s∏-Sp-∂p. h¿j-]mXw hgn-bmWv `qan-bn¬ Pew
FØp-∂-Xv. ag, a™v F∂n-h-bmWv h¿j-]m-XØns‚ c≠v hn`mKßƒ.

`qan-bn¬ ]Xn-°p∂ ag-sh-≈-Øns‚ Ipd®p`mKw `qan BKn-cWw sNøp-∂p.
CXns\ Du¿∂n-d-ß¬ (infiltration) F∂v hnfn-°p-∂p. Ipd®v `mKw D]-cn-X-e-Øn-
eqsSbpw \Zn-I-fn-eq-sSbpw, XSm-I-ß-fn-eq-sSbpw kap-{Z-Øn-te°v Hgp-Ip∂p. CXn-
s\ tasem-gp°v (Surface run-off) F∂v hnfn°p-∂p. ̀ qan-bpsS ASn-bn-te°v Du¿∂n-
d-ßnb Pew inemkp-jn-c-ß-fn¬ `qK¿` Pe-\n-c∏v Db-cp-∂-Xn\v Imc-W-am-hp-
Ibpw sNøp-∂p. Du¿∂n-d-ßnb PeØns‚ Ipd®v `mKw `qan-°-Sn-bn-ep-ff ine-I-
fn-eqsS kap-{Z-Øn-te°v Hgp-Ip-∂p. CXns\ ASn-sbm-gp°v (Base flow) F∂p
hnfn-°p-∂p. sNSn-Iƒ BKn-cWw sNøp∂ Cu Pe-Øns‚ Ipd®p`mKw Ce-I-fn-
eqsS kky-tkz-Z\w hgn (Transpiration) _mjv]o-I--cn®v A¥-co-£-Øn¬ XncnsI
FØp-∂p.

\Zn-I-fn¬ \n∂pw XSm-I-ß-fn¬ \n∂pw kap-{Z-ß-fn¬ \n∂pw a‰pw Pew _mjv]o-
I-cn®v A¥-co-£-Øn-se-Øp-∂p. CXv A¥-co-£-Øn¬h®v taL-ß-fmbn
amdp-∂p. A¥-co£Dujvamhv Ipd-bp-tºmƒ taL-ßƒ XWpØv ag-bmbpw
a™mbpw ̀ qan-bn¬ ]Xn°p-∂p (Precipitation). AXm-bXv Pe]cn-hrØn F∂p-]-
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d-bp-∂Xv kap-{Z-Pew A¥-co-£-Øn-eqsS h≥I-c-I-fn¬ FØn Xncn®v kap-{Z-ß-
fnte°v Xs∂ FØp∂ {]{Inb BWv. `qan-bn-se-Øp∂ kutcm¿P-Øns‚ 

1

3

`mKw kap-{Z-P-e-Øns‚ _mjv]o-I-c-W-Øn\v th≠n-bmWv Nne-h-gn-°-s∏-Sp-∂-Xv.
_mjv]o-I-c-W-Øns‚ ̂ e-ambn D≠m-Ip∂ A¥-co£ Cu¿∏hpw, B¿{Z-Xbpw
(Moisture and humidity) XWpØv taL-am-bpw, ag-bmbpw a™mbpw a™pI-W-
ambpw (dew)  amdp-∂p.

A¥-co£ Cu¿∏w Ime-hÿm\n¿Wb-Ønse {][m\ LS-I-am-Ip-∂p. sImSp-
¶m-‰p-Iƒ°v Nme-I-_ew \¬Ip∂Xv Cu¿∏-am-Wv. CSn-an-∂-en\pw Im´p-Xo°pw
CXv Imc-W-am-Ip∂p. Icsb Cu¿∏-ap-f-f-Xm-°m\pw, Pe`rXßfnepw \Zn-I-fnepw
Pew \nd-bv°p-∂-Xn-epw, ine-I-fpsS cmknI A]-£-b-Øn-\pw `q{]-tZ-i-ß-fpsS
A]-c-Z-\-Øn\pw PohnXw Icp-]n-Sn-∏n-°p-∂-Xn-epw, teb-amb cmk-h-kvXp-°-tf-
bpw Ah-km-Z-ß-tfbpw kap-{Z-ß-fn¬ FØn-°p-∂-Xnepw A¥-co£ Cu¿∏w
{][m\ ]¶v hln°p-∂p.

2.8.4 AXnssiXyafiew (Cryosphere)

Dujvamhv Ipd™ XWpt∏dnb `qanbpsS Nne `mKßfn¬ Jca™v, a™v (ice

and snow) XpSßnb Ahÿbn¬ Pew ImWs∏Sp∂p.  AØcØn¬
XWpt∏dnb `qhyhÿbpsS `mKamb {]tZißsf AXnssiXyafiew
(cryosphere) F∂p hnfn°p∂p.  `qanbnse lnam\nIfmepw Jca™n\mepw
aqSs∏´ F√m{]tZißfpw AXnssiXy afieØn¬ Dƒs∏Sp∂p.

]T\]ptcm-KXn ]cn-tim-[n°mw

1. A¥-co-£-Ønse Hmtkm¨, Pe-_mjv]w, s]mSn-]-S-e-ßƒ F∂nh
`qan-bnse Pohs‚ \ne-\n-¬∏n\v {][m-\-s∏-´-Xm-Ip-∂-sX-ßns\?

2. t{Smt∏m-kv^n-b-dns\ Zn\m-hÿ afiew F∂v hnfn-°p-∂-sX-¥p-
sIm≠v?

3. A¥-co-£-Øn¬ ImW-s∏-Sp∂ {][m\ hmX-I-ßƒ GsX√mw?

4. Pe-]-cn-hr-Øn-bpsS {]m[m\yw F¥v?

2.9.  ssPhafiew (Biosphere)

`qanbpsS ssPhafiew ̀ qanbnse PohtaJe (Zone of life) F∂pw Adnbs∏Sp∂p.
1875 ¬ FUvthUv kyq v (Edward Suess) F∂ `qssh⁄m-\nI\mWv
""ssPhafiew'' F∂ ]Zw apt∂m v́ h®Xv. ""`qanbnse kakvX PohPmeßsfbpw
Dƒs°m≈p∂ BtKm-f-hy-h-ÿ-bmWv _tbm-kv^n-b¿ F∂v \n¿h-Nn-°mw.
inemafiew, Pe afiew, hmbp afiew F∂nhbnse LSIßfpambn Pohn-
I-fpsS {]Xn{]h¿Ø\hpw Cu hyh-ÿ-bn¬ Dƒs∏-Sp-∂p.
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{[ph{]tZiw apX¬ ̀ qa[ytcJ {]tZiw hscbp≈ ̀ qanbpsS F√m ̀ mKßfnepw
GsX¶nepw XcØnep≈ PohPmeßƒ ImWs∏Sp∂p.  `qanbnse
PohafieØns‚ hym]vXn Af°m≥ {]bmkamWv.  henb PohnIfn¬ Nne
]£n hn`m-K-ßƒ (DZm-l-c-W-ambn ""ds∏¬kv'' (Ruppells) F∂ IgpI≥)
`utam]cnXeØn¬ \n∂pw 11 In.an A[nIw DbcØn¬ ]d°p∂Xmbn
ImWs∏Sp∂p.  AXpt]mse Nne a’yh¿Kßƒ kap{Z K¿Øßfn¬ 8 In.ao
A[nIw Bgßfn¬ Pohn°p∂p.  GItImi PohnIfmb NneXcw kqjva
PohnIƒ adnbm\ {S©nse Ne©¿ K¿ØØn¬ 11,034 ao‰dn¬ A[nIw
Bgßfn¬ ImWs∏Sp∂p.  kzoU\nse Nne `mKßfn¬ \n∂pw Ipgns®SpØ
5 In.ao‰dn¬ A[nIw BgØnep≈ `qh¬°`mKßfn¬ kqjvamWp°fpsS
(microbes) km∂n[yw Xncn®dn™n´p≠v.
ssPh-a-fiew hnhn[ XcØnep≈ kkyßfpw P¥p°fpw Dƒs]Sp∂ \nch[n
ssPhtaJe (biomes) Ifmbn hn`Pn°s∏´ncn°p∂p.  Ic`mKßfn¬ Cu
ssPhtaJe `qanbnse A£mwi tcJ°v A\pkcn®v hyXymks∏´ncn°p∂p.
B¿´nIv, A‚m¿´nIv XpSßnb {[ph{]tZißfn¬ kkyP¥p Pmeßƒ
XmcXtay\ IpdhmWv.  F∂m¬ `qa[ytcJm{]tZiØv kkyP¥p Pmeßƒ
IqSpXembn Xnßn]m¿°p∂p. kkyßƒ, P¥p°ƒ, kqjvaPohPmeßƒ
XpSßnb `qanbnse F√m PohPmeßfpw ssPhafieØns‚ `mKamWv.

\ap°v kw{K-ln°mw

\mw A[nhkn°p∂ `qan \nch[n {]tXyIXIƒ {]Z¿in∏n°p∂ Hcp tPymXn¿
tKmfamWv.  \ΩpsS kucbqYØn¬ kqcys\∂v \mw hnfn°p∂ \£{Xhpw
AXns\ hew hbv°p∂ 8 {Klßfpw AhbpsS D]{Klßfpw, Ip≈≥
{Klßfpw, FÆa‰ On∂{Klßfpw, [qatIXp°fpw Dƒs∏Sp∂p.  GXm≠v
13.7 iXtImSn h¿jßƒ°v apºv GIXzØns‚ ""almhnkvt^mS\w'' hgn cq]w
sIm≠ A\¥amb {]]©Ønse tIhew sNdnb Hcp AwKw am{XamWv
kucbqYw. `qanbpsS D¬`hsØ kw_‘n®v \nch[n ImgvN∏mSpIƒ
Bhn¿`hn®n´p≠v.  `qssh⁄m-\nI Ime{IaØns‚ (Geologic Time scale)
ASnÿm\Øn¬ `qan cq]w sIm≠n´v 4.54 iXtImSn h¿jambncn°p∂p.
`qan°v apIƒ`mKw ]c-∂Xpw a[y-`mKw A¬]w ho¿Ø-Xp-amb Hcp tKmfØns‚
(oblate ellipsoid) BIrXn BbXn\m¬ `qa[ytcJm {]tZisØ ]cntOZØns‚
hymkm¿[hpw Np‰fhpw {[ph{]tZitØXnt\°mƒ hyXykvXambncn°p∂p.
`qanbpsS icnbmb BImcsØ AYhm BIrXnsb C∂v hntijn∏n°phm≥
D]tbmKn°p∂ imkv{Xob ]ZamWv ""PntbmbvUv'' (Geoid). cmkLS\bpsSbpw
`uXnI kz`mhØns‚bpw ASnÿm\Øn¬ `qanbpsS `qh¬°w (crust) apX¬
AI°mºv (core) hscbp≈ Dƒ`mKsØ hnhn[ ]mfnIfmbn Xcw Xncn®n´p≠v.
`uahyh-ÿm-hn-⁄m\w F∂ k¶¬∏w `qansb Hcp kwtbmPnX hyh-ÿbmbn
IW°m°p∂p.  inemafiew, hmXIafiew, Peafiew, AXnssiXy
afiew F∂nhsb√mw `uahyh-ÿ-bnse LSIßfmWv.  `qanbpsS ssPh
afiew `qanbnse PohtaJe F∂dnbs∏Sp∂p.  hyXykvX `ua afi-e-ß-fn-
eq-sS-bp≈ PeØns‚ XpS¿®bmbp≈ Nw{IaWsØbmWv Pe ]cnhrØn F∂v
hnfn°p∂Xv.
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{][m\ ]T-\-t\-´-ßƒ

\ap°v hne-bn-cp-Ømw.

$ kuc-bq-Y-Ønse hnhn[ AwK-ß-fpsS s]mXp khn-ti-j-X-Iƒ N¿®
sNøp∂p.

$ {]]-©-Øns‚ D¬`hw alm-hn-kvt^m-S\ kn≤m-¥-Øns‚ ASn-ÿm-\-Øn¬
hni-Zo-I-cn-°p-∂p.

$ s\_p-em¿, πm\-‰-kn-a¬ ]cn-I-ev]-\-Iƒ {]Imcw `qan-bpsS D¬`hw hnh-cn-
°p-∂p.

$ `qan-bpsS icn-bmb BIr-Xnbpw hen-∏hpw {]kvXm-hn-°p-∂p.

$ `qssh-⁄m-\nI Ime-{IaØnse Bt]-£nI Ime-b-f-hp-Iƒ Xpe\w
sNøp∂p.

$ `qan-bpsS B¥cLS\ Nn{Xo-I-cn-°p-∂p.

$ `uahyh-ÿ-bpsS ASn-ÿm\ LS-I-ß-fmb inemafi-ew, Pe-a-fi-ew,
hmbpafi-ew, ssPh-a-fiew F∂n-h-bpsS ASn-ÿm\ khn-ti-j-X-Iƒ
hne-bn-cp-Øp-∂p.

1. tPymXnimkv{X GIIw (astronomical unit) Fs¥∂v \n¿hNn°pI?  Hcp
tPymXnimkv{X GIIw F{X Intemao‰dmWv?

2. GXp hn[ØnemWv `qanbpsS hmbp afiew Hcp lcnXKrl (greenhouse)

ambn {]h¿Øn°p∂Xv?

3. A¥co£Ønse GXv ]mfnbnemWv DbcØn\\pkcn®v Xm]w h¿[n-
°p∂Xv?

4. `qanbpsS B¥cnI ]mfnIfpsS khntijXIƒ FSpsØgpXpI.

5. `qanbpsS D≈n¬ F{X BgØnemWv am‚n¬ ]mfn Bcw`n°p∂Xv?

6. s\_pem¿ ]cnI¬∏\ F∂m¬ F¥v?

7. `qssh⁄m-\nI ImeØns‚ GIIßƒ (units) GsX√mamWv?

8. inemafiew, BkvXt\mkv^nb¿ F∂o ]ZßƒsIm≠v A¿Y-am°p∂-
sX¥mWv?


