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XnI®pw hnkva-b-I-c-am-b A\p-`-h-ßfpw ImgvN-Ifpw {]Zm\w sNøp∂ {]]-
©-Øns‚ c-lkyw Npcp-f-gn®p ImWm-\p≈ A`n-hmRvO a\pjy a\-�p-I-fn¬
bpK-ß-fmbn IpSn-sIm-≈p-∂p-≠v. AXns‚ ^e-ambn DS-se-SpØ hn⁄-m-\-im-
J-bmWv "imkv{Xw'. Ct∏mƒ {]]-©-Øns‚ Bcw`w Fß-s\-bm-bn-cp-∂p-sh-
∂-dn-bm-\p≈ IWnIm ]co-£-Whpw Bcw-̀ n-®p-I-gn-™p. kzn‰vk¿e-≠nse P\o-
h-°-SpØv Pqdm ae-bp-sSbpw B¬]vkn-s‚bpw CS-bn¬ \n¿an-®n-´p≈ bqtdm-
]y≥ Hm¿K-ss\-tk-j≥ t^m¿ \yq¢n-b¿ dnk¿®v (kn.-C.-B¿.-F≥) F∂ ÿm]-
\-Øn¬ Ign™ sk]v‰w-_¿ 10\v t{]mt´m-Wp-Isf ]mbn-®p-hn-´p-sIm-≠mWv
(unleashed) AXns‚ XpS-°-ap-≠m-b-Xv. ̀ qan-°-Sn-bn¬ \qdp ao‰¿ Bg-Ønepw 27
Intemao‰¿ ZqcØnepap≈ Hcp Xpc-¶-amWv Cu ]co-£-W-im-e. IWnIm ]co-
£-W-Øns‚ tI{µ D]-I-cWw, FÆqdv tImSn tUmf¿ sNe-h-gn®v GXm≠v
]Øv h¿j-w ITn-\-{iaw \SØn \n¿an® ̀ oam-Im-c-ap≈ "em¿Pv lm{U¨ sImssf-
U¿' (Large Hadron Collider) BWv. CXv  LHC F∂ Npcp-°-t∏-cn-e-dn-b-s∏-Sp-∂p.
IWnIm ]co-£-W-Øns‚ e£yw, 14 _ney≥ h¿j-ßƒ°v apºv \S-∂-Xmbn
]d-b-s∏-Sp∂ alm kvt^mS-\-sØ-Øp-S¿∂v (Big Bang) {]]©w cq]wsIm≠-
Xn\v sXm´-SpØ \nan-j-ßsf ({]-]-©m-h-ÿ-sb) ]p\x-krjvSn°pI-sb-∂Xp
IqSn-bm-Wv. C¥y-bpƒs∏sS ap∏-Øn-\mev cmPy-ß-fn¬\n-∂p≈ c≠m-bn-c-
Øn¬]cw imkv{X-⁄-∑m-cmWv Cu DZy-a-Øn¬ ]¶m-fn-I-fm-bn-´p-≈-Xv.

IWnIm ]co-£Ww \tΩmSv

]d-bp-∂-sX-¥mWv?
teJ\w

l

apl-ΩZv Xma-c-t»cn

IWnIm ]co-£-W-Øn¬
]mfn-®-Iƒ hcn-I-bm-sW-¶n¬ AXv

A¥y-Zn\ {]Xn-`m-k-ßfpw Xtam-
K¿Ø-ßfpw D≠m-°n-tb°pw F∂

DXvIWvT _u≤n-I-temIw
sh®p-]p-e¿Øp-∂p-≠v. CXv

Hm¿a-s∏-Sp-Øp-∂Xv
BIm-i-Ønepw `qan-bnepw

A¥y-Zn-\-tØm-S-\p-_-‘n®v {]I-S-amb
am‰-ßƒ D≠m-Ip-sa∂ Jp¿-B-\nI

kqN-\-I-fmWv (11:123, 14:48).
AXn¬ {Kl-ßƒ

]nd-tIm-´p-t]m-Ip-sa∂
kqN-\-bp-ap≠v

(Jp¿-B≥ 81:15).
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temI-sØ G‰hpw heXpw AXoh Du¿P-i-‡n-bp≈-
Xp-amb IWnIm BIvkn-te-‰-dmWv (Highest Energy Particle

Accilator) L.H.C. IWnIm]-co-£Ww Xm¬°m-en-I-ambn
\n¿Ønsh°-s∏-tS-≠-Xm-bn- h-s∂-¶nepw A-Xns‚ ZuXyw
]q¿Øo-I-cn-°-s∏-Sp-∂-tXmsS CeIvt{Sm ho°v ssU\m-an-
Ivkv, Izm≠w t{Imtam-ssU-\m-an-Ivkv, BZy-Ime {]]-©m-
h-ÿ, ln§vkv t_mk¨, {]]-©-Øn¬ IqSp-X-embn ImW-
s∏-Sp∂ Ccp≠ Du¿Pw (Dark Energy) F∂n-h-sb-∏‰n ]e
\nKqV hnh-c-ßfpw Adn-bm≥ km[n-°p-sa-∂p≈ AanX
{]Xo-£-bn-emWv imkv{X-tem-Iw. F∂n-cp-∂mepw F¬.-F-
®v.kn IqSp-X-embpw e£y-am-°p-∂Xv ln§vkv t_mksØ
s]mXn-™p-\n¬°p∂ \nKq-VX \o°p-Ibm-sW∂ thdn´
Hc-`n-{]m-bhpw \ne-\n¬°p-∂p-≠v.

IWn-I-Iƒ F∂m¬ F¥mWv? {Zhy-Øns‚ AXn-
kq£va LS-I-ß-fm-W-h. Ce-
I vt{Sm¨, \yqt{Sm¨,
]tbm¨, Itbm¨ F∂n-
ßs\ Ah Adn-b-s∏-Sp-∂p.
Chsb IqSmsX I¬]nX
IW-ßƒ°pw ^nkn-Ivkn¬
ÿm\-ap-≠v. F¬.-F-®v.kn
ÿm]n-®n-́ p≈ Xpc-¶-Øn-eqsS
FXn¿ Zni-bn¬ ]mbn-®p-sIm-
≠n-cn-°p∂ c≠v t{]mt´m¨
_oap -Iƒ ]c -kv]cw Dc -
kmsX Dbn-sc-Sp-°p∂ CSn-
bpsS (collision) ^e-ambn
D≠m-tb-°m-hp∂ IW-ß-fn-
emWv imkv{X-⁄cpsS apgp-
h≥ {i≤-bpw.

{]]-©-Øns‚ D¤-hw, 14 _ney≥
h¿j-ßƒ°v apºv kw` -hn® alm
kvt^mS-\-sØ-Øp-S¿∂m-sW∂v imkv{Xw
Ah-Im-i-s∏-Sp-∂p. D¤-h-tijw {]]©w
{]Im-i-th-K-X-bn¬ hnI-kn-°m≥ XpS-ßn-
sb∂pw imkv{Xw Iq´n-t®¿-°p-∂p. Cu
hnIm-k-Øns‚ ^e-am-bmWv C∂v \mw
ImWp∂ ]e khn-ti-j-X-I-fp-ap≈ {]]-
©m-hÿ cq]-s∏-Sp-∂-sX∂p am{X-a√
{]]©w Ct∏mgpw hnI-kn-®p-sIm-≠n-cn-°p-
I-bm-sW∂pw imkv{Xw ]dbp-∂p. Cu
{]m]-©nI cq]m-¥-c-am‰w (The Cosmic

Phase Transition) kw_-‘n®v [mcmfw ]T-
\-ßfpw \S-∂p-sIm-≠n-cn-°p-∂p-≠v.

IWn-Im-]-co-£W ]cn-[n-bn¬ apJy-
ambpw hcp-∂Xv {]]©w cq]w sIm≠-Xn\v
sXm -́SpØ \nan-j-ß-fnse {]]-©m-h-ÿ-
bpsS ]p\¿\n¿an-Xnbpw IqSmsX ]o‰¿
ln§ns‚ "ln§vkv t_mk¨' F∂ ]cn-
I¬]\ bYm¿Y-amtWm; Aß-s\-bm-sW-
¶n¬ AXns‚ {Zhy-am-\w (Mass) F¥mWv
F∂o hnj-b-ß-fm-Wv. 14 _ney≥ h¿j-
ßƒ°v apºv \S-∂-Xmbn Ah-Im-i-s∏-
Sp∂ alm-kvt^m-S-\-Øns‚ ]p\¿\n¿an-Xn-

bn-eqsS km[m-cW P\-ßƒ°v- F¥p {]tbm-P-\-amWv e`n-
°p-I-sb∂ Nn¥ s]mXp-a-\-�p-I-fn¬ DØcw In´mØ ka-
ky-X-s∂-bm-Wv. am{X-a-√, F¬.-F-®v.-kn-bn¬ DS-se-Sp-°p∂
CSn-Iƒ (collisions) A¥y-Zn\ {]Xn-`m-k-ßƒ (Dooms day

Phenomena) Dcp-Øn-cnt®°mw F∂ imkv{X-⁄-∑m-cpsS
shfn-s∏-Sp-Øepw Bi-¶-°n-S-bm-°n-bn-´p-≠v. Cu Bi¶
apJy-ambpw tI{µo-I-cn-°-s∏-Sp-∂Xv hfsc A]-I-S-I-c-amb
kq£va Xtam-K¿Ø-ß-fn-te-°mWv (Minuscule Black Holes).
F∂m¬ Xtam-K¿Ø-ßƒ ]eXpw {]Xo-£n-°p-∂-Xp-
t]mse A]m-b-I-c-ambnØocp-I-bn-s√∂v Ata-cn-°≥
^nknIvkv skmssk‰n A`n-{]m-b-s∏-́ n-́ p-≠v. IqSmsX Xtam-
K¿Ø-ßƒ _mjv]oI-cn-®p-t]m-Im-\mWv km[y-X-sb∂
ssk≤m-¥nI ImgvN-∏mSpw \ne-\n¬°p-∂p-≠v. CXv a\p-
jy-cm-in-bpsS Bi¶ Hcp ]cn-[n-hsc Ipd-°m\pw klm-b-

I-am-tb-°mw.
F¬.-F-®v.-kn-bpsS ASn-

ÿm\ \n¿an-Xn°v Bcw`w
Ipdn® BIvkn-te-‰-dp-I-sf-∏-‰n-
bp≈ ]T\w 1960 apX-emWv
bYm¿Y-Øn¬ D≠mbsX-
¶nepw AXn\v {]tNm-Z-\-am-
bXv 1931-̨ ¬ Imen-t^m¿Wnbm
bq\n-th-gvkn-‰n-bnse GWÃv
emd≥kv BZy-ambn \S-Ønb
Cyclotron ]co£W-am -Wv.
AWp-t`-Z-\-Øn\v sshZyp-Xm-
[m\ IWßsf Xz-cn-∏n-°p∂
b{¥-amWv Cyclotron. Cu
b{¥-Øn-s‚bpw F¬.-F-®v.-kn-
bp-sSbpw ASn-ÿm\ Bi-

bhpw H∂p-X-s∂-bm-Wv. F¬.-F-®v.-knsb
]‰n Um≥ {_uWns‚ "Fbn-©¬kv
B‚ v sUa≥kv', tdm_¿´v kzb-dpsS
"^vfmjv t^m¿th¿Uv' F∂nh aptJ\
hmb\m temI-Øn\v kmam\y Adnhv e`n-
®p-I-gn-™n-́ p-≈-Xm-Wv.

IWnIm ]co-£-W-Ønse ]T-\-hn-
j-b-ß-fn-sem-∂mb ln§vkv t_mk¨,
CtX-hsc ImWm≥ Ign-™n-´n-√mØ
Htcsbmcp Ãm≥tU¿Uv tamU¬ IW-
am-Wv. am�vsekv t^mt´m-Wn\pw Bt]-
£nI hn]p-e-X-bp≈ W, Z t_mk-Wp-
Iƒ°pw XΩn-ep≈ hn`n-∂Xzw hni-Zo-I-
cn-®pXcm\pw ln§vkv t_mkWv Ign-bp-
sa-∂ hnizm-k-am-Wp-≈-Xv. AXn-\m¬
ln§vkv t_mk¨ F∂Xv bYm¿Y-Øn¬
Ds≠-¶n¬ BbXv Cu `uXnI {]]-©-
Øns‚ hfsc {][m\s∏´Xpw Ahn-̀ -‡-
hp-amb LS-I-am-bn-cn-°p-sa∂pw imkv{X-
temIw IW-°p-Iq´p∂p.

1964-˛¬ {^mt¶m-bnUv G¶-e¿´pw
tdm_¿´v {_u´pw shIvS¿ t_mkØn-
te°v {Zhy-am\w \¬Ip∂ ln§vkv sa°m-
\nkw ]cn-I¬]\ sNbvXp. AtX-k-abw

IWnIm ]co-£-W-Ønse
]T-\-hn-j-b-ß-fn-sem-∂mb
ln§vkv t_mk¨, CtX-hsc
ImWm≥ Ign-™n-́ n-√mØ
Htcsbmcp Ãm≥tU¿Uv
tamU¬ IW-am-Wv.
am�vsekv t^mt´m-Wn\pw
Bt]-£nI hn]p-e-X-bp≈
W, Z t_mk-Wp-Iƒ°pw
XΩn-ep≈ hn`n-∂Xzw hni-Zo-I-
cn-®pXcm\pw ln§vkv
t_mkWv Ign-bp-sa-∂ hnizm-
k-am-Wp-≈-Xv. AXn-\m¬
ln§vkv t_mk¨ F∂Xv
bYm¿Y-Øn¬ Ds≠-¶n¬
BbXv Cu `uXnI {]]-©-
Øns‚ hfsc
{][m\s∏´Xpw Ahn-`-‡-hp-
amb LS-I-am-bn-cn-°p-sa∂pw
imkv{X-temIw IW-°p-
Iq´p∂p.
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IWnIm]-co-£Ww
Xm¬°m-en-I-ambn
\n¿Ønsh°-s∏-tS-≠-Xm-bn-
h-s∂-¶nepw A-Xns‚ ZuXyw
]q¿Øo-I-cn-°-s∏-Sp-∂-tXmsS
CeIvt{Sm ho°v ssU\m-an-Ivkv,
Izm≠w t{Imtam-ssU-\m-an-Ivkv,
BZy-Ime {]]-©m-h-ÿ,
ln§vkv t_mk¨,
{]]-©-Øn¬ IqSp-X-embn
ImW-s∏-Sp∂ Ccp≠ Du¿Pw
(Dark Energy) F∂n-h-sb-∏‰n
]e \nKqV hnh-c-ßfpw
Adn-bm≥ km[n-°p-sa-∂p≈
AanX {]Xo-£-bn-emWv
imkv{X-tem-Iw.

ln§vkv sa°m-\nkw Ce-Ivt{Sm-ho°v
ka-anXn `RvP -\ -Øn -te°v
(Electorweak Symmetry Breaking) CZw-
{]-Y-a-ambn D]-tbm-K-s∏-Sp-ØnbXv
shbv≥ s_¿Kpw A_vZp-�-em-ap-am-bn-
cp-∂p. Cu Ah-k-c-Øn-emWv ¢mkn-
°¬ a\-�n\v Dƒs°m-≈m≥ ]‰mØ
coXn-bn¬ ]cnI¬]\ sNbvX-h-X-cn-
∏n® ]e Xnb-dn-Ifpw ]n¬°m-eØv
ÿnco-I-cn-°-s∏-Sm\pw CS-bm-bn-´p-
s≠∂ Imcyhpw Hm¿a-h-cp -∂-Xv.
Izm≠w sa°m-\n-Ivkns‚ ASn-ÿm-\-
ambn kzoI-cn -®n -´p -≈-Xp -Xs∂
sslk≥ s_¿Kns‚ A\n-›n-XXz
kn≤m¥w (Uncertainity Principle) BW-
t√m. CtX ASn-ÿm\w Hcp-]t£
lnKvkv t_mk¨ hnj-b-Ønepw FSp-
Øn-cn -°mw. CXn\papºv B‰sØ
]nf¿°p∂ kwhn-[m-\-Øm¬ sNdp
kvt^mS -\ -ßƒ \SØn
{]]© krjvSn-∏ns‚ \nan-
j-ß-sf-∏-‰n-bp≈ kqN-\-I-
fm-cm-™p-sIm≠v ]co-£-W-
ßƒ \S-Øp-I-bp-ap-≠m-bn-́ p-
≠v. CXp-aqew alm-kvt^m-
S -\ -sØ-Øp -S¿∂v Nne
ssat{Im-sk-°‚p-I-fn¬
F\¿Pn-°p-≠mb am‰w a\-
�n-em-°m≥ imkv{X-⁄-
∑m¿°v Ign-™n-´p-s≠∂pw
Ah -Im -i -s∏ - S p -∂p -≠ v .
IWnIm ]co-£-Ww, Hfn-
™n-cn-°p∂ {]]© cl-
ky-ß-fn¬ ]eXpw shfn-®-
ØpsIm-≠p-h-cp-sa-∂p≈
{]Xo-£°v hI\¬IpIbpw
sNøp-∂p.

imkv{X-temIw tImSn-°-W-°n\v
tUmf¿ sNe-h-gn®v ITn-\-]-cn-{i-a-
ßƒ°v tijw ssIh-cn-°m≥- C-
Sbp≈ ]e t\´-ß-fn-te°pw shfn®w
hoip∂ hy‡amb kqN-\-Iƒ Jp¿-
B-\n-ep-s≠∂v ]d-™m¬ ]ecpw
B›-cy-s∏-t´-°mw. XnI®pw hnkva-b-
I-c-amb A\p-`-h-ßƒ A\p-Zn\w
ImgvN-sh-®p-sIm-≠n-cn-°p∂ {]m]-
©nI {]Xn-̀ m-k-ßsf \nco-£n-°m\pw
]Tn -°m\pw am{X-a√ AXn -eqsS
{kjvSm-hns\ Xncn-®-dn-bm\pw hnip≤
Jp¿-B≥ Blzm\w sNøp-∂p. BIm-
ihpw ̀ qanbpw H´n-t®¿∂ \ne-bn-em-bn-
cp-s∂∂pw Ah c≠pw ]n∂oSv th¿s∏-
Sp -Ø-s∏-´ -Xm -sW∂pw am{X -a√

BImiw ]pI-bm -bn -cp -s∂∂pw
(Gaseous Nebula) ssZh-I¬]\
{]Imcw BIm-ihpw `qanbpw th¿]n-
cn-s™∂pw IqSn Jp¿-B≥ a\p-jy-cm-
in°v Adn-bn-®p-X-∂n-´p-≈-XmWv (Jp¿-
B≥ 21:30, 41:11). Cu Jp¿-B-\nI shfn-
s∏-Sp-Ø-en-t\mSv, alm kvt^mS\w hgn
{]]-©-ap-≠m-b-sX∂ imkv{X-\n-K-a\w
hf-sc-b-[nIw AcnIv tN¿∂p-\n¬°p-
-∂p-s≠∂v ImWm≥ {]bm-k-an-√. am{X-
a-√, {]]©w hnI-kn-®p-sIm-≠n-cn-°p-
I-bm-sW∂pw imkv{Xw ]d-bp-∂p-≠v.
{]]-©-hn-Im-k-Øn-te°v shfn®w
hoip∂ kq‡-ß-fmWv 15:19, 51:47,48
F∂n -h. IqSmsX, B[p -\nI
^nknIvkv ]Tn-∏n-®p-sIm-≠n-cn-°p∂
{]Imi thK-X-sb-∏‰n (speed of light)

Nn¥n-°m-\p-X-Ip-∂-Xm-Wv, ae-°p-
Ifpw Bflmhpw k©-cn-°p-∂Xv
Aº-Xn-\m-bncw h¿j-ß-fpsS Ime-
]-cn-[n-bp≈ Hcp \mfn-em-sW∂ Jp¿-
B≥  kq‡w (70:1˛4). Jp¿-B-\n¬
]cm-a¿in-°p∂ Aº-Xn-\m-bncw
h¿j-ß-fpsS Ime-]-cn-[n-bp≈ Hcp
\mfn-s\-∏‰n Ah-Kmlw Nn¥n-°p-
tºmƒ \msa -Øn -t® -cp∂Xv ,
kvt]knse (Space) GXm\pw aWn-
°q-dp-Iƒ `qan-bnse F{X h¿j-
ßƒ°v Xpey-am-sW∂v Nq≠n-°m-
Wn-°p∂ sF≥Ãos‚ Bt]£nI
kn≤m¥-Ønem-bn-cn-°pw.

IWnIm ]co -£-W-Øn¬
]mfn-®-Iƒ hcn-I-bm-sW-¶n¬ AXv
A¥y-Zn\ {]Xn-`m-k-ßfpw Xtam-
K¿Ø-ßfpw D≠m-°n-tb°pw F∂
DXvIWvT _u≤n-I-temIw sh®p-]p-

e¿Øp-∂p-≠v. CXv Hm¿a-s∏-Sp-
Øp-∂Xv BIm-i-Ønepw `qan-
bnepw A¥y-Zn-\-tØm-S-\p-_-
‘n®v {]I-S -amb am‰-ßƒ
D≠m-Ip-sa∂ Jp¿-B-\nI kqN-
\-I-fmWv (11:123, 14:48). AXn¬
{Kl-ßƒ ]nd-tIm-´p-t]m-Ip-
sa∂ (Recession) kqN-\-bp-
ap≠v (Jp¿-B≥ 81:15).

{]]-©-Øn¬ ssZhw
hfsc Bkq-{Xn-X-ambpw {Ia-
ambpw IrXy-X-tbmSpw IqSn
k÷o-I-cn -®p-sh-®n-cn -°p∂
A¤pX {]Xn-`m-k-ß-sf-∏‰n
IqSp-X¬ Adn-bm≥ Bg-Øn-
ep≈ Nn¥bpw \nco-£W ]co-
£-W-ßfpw A\n-hmcyw Xs∂-
bm -Wv . F∂m¬ `uXnI

imkv{Xw \ne-\n¬°p-∂Xv XnI®pw
a\p-jy-\n¿anX Aÿnc ASn-Ø-d-bn-
em-sW∂ Imcyw IW-°n-se-Sp-t°-≠-
Xp-≠v. Cu Aÿnc ASn-Ø-d-bpsS
\n¿an-Xn°v D]-tbm-K-s∏-Sp-Øn-bn-cn-°p-
∂-Xm-I-s´ \nK-a-\-ß-fp-am-Wv. GsXmcp
\nanjw Cu \nK-a-\-ßƒ icn-b-√m-Xm-
bn-Øo-cp-∂pthm B \nanjw Ah-b-
{Xbpw Dt]-£n-t°-≠-Xmbpw hcp-∂p.
CXv ]e hn\m-i-ßfpw £Wn-®p-h-cp-
Øn-tb-°m-sa∂p Icp-X¬ h≥ ]co-£-
W-ßƒ°v apXn-cp∂hcpsS Aht_m-
[-Øn-ep-≠m-bn-cn-t°-≠Xv {]]-©-Øn-
s‚bpw AXn-ep≈ k¿h Poh-Pm-e-ß-
fp -sSbpw \ne -\n¬]n\v
Bh-iy-am-Wv. 


