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Zriy-{]-]-©-Øns‚ {Zhy-kz-`m-h-Øn-te°v Dƒ°mgvN t\Sm-\mWv B[p-\n-I-`u-Xn-

I-imkv{Xw {ian-°p-∂-Xv. bqtdm-∏n¬ ]Xn-s\´mw \q‰m≠p apX¬ kwL-Sn-Xhpw kPo-

h-hp-am-bn-Øo¿∂ imkv{Xo-bm-t\z-j-W-ßƒ {Zhy (matter) Øns‚ ÿqe-̀ m-h-ßsf

IS∂v kq£vam¬kq£vaXc-amb Ah-ÿ-I-fn¬ FØn-°-gn-™p.

AWp-K¿ -̀Øn-\p-≈nse \yq¢n-b-kns‚ AKm-[-X-e-ß-fn¬ A\m-h-cWw sNø-s∏-

Sp∂ ]pXnb IWn-I-Iƒ ̀ uXn-I-im-kv{X-⁄-∑msc Aº-c-∏n-°p-∂p. Poh-tIm-i-ßƒ-

°p-≈nse P\n-X-I-L-S-I-ßfpw Un.F≥.F. X∑m-{X-I-fpsS khn-ti-j kz`m-h-ßfpw

Ah \¬Ip∂ ]pXnb Poh-kw-Lm-S-I-km-≤yXIfpw CXp-h-scbpw D≈ imkv{X-

k¶¬∏-ßsf Xncp-Øn-°p-dn-°p-∂p. ssat{Im Ce-Ivt{Sm-WnIvkpw C≥^¿ta-j≥

sSIvt\m-f-Pnbpw {Zhy-Øns‚ AXn-kq-£va-X-e-ßsf a\p-jy\v {]tbm-P-\-I-c-amb (?)

ÿqem-\p-̀ -h-ß-fm°n am‰m≥ {ian-°-bm-Wv.

ÿqe-Øn¬ \n∂v kq£va-Øn-te°pw Xncn-®p-ap≈ t]m°p-h-chv Hcp ImeØv Zm¿i-

\n-Icpw A≤ym-fln-I-Nn-¥-Icpw am{Xw ssIImcyw sNbvXn-cp∂ hnj-b-am-Wv. ]©-

`qX-ßfpw Ah-bpsS kq£va-\n-e-I-fmb ]©-X-∑m-{X-I-fpw, Bflm-hns\ Bh-cWw

sNøp∂ ]©-tIm-i-ßfpw ]©-⁄m-t\-{µn-b-ßfpw ]©-I¿tΩ-{µn-b-ßfpw F√m

`mc-Xo-b-Nn-¥-I-cp-sSbpw B≤ym-flnI a\-\-Øn\v ]m{X-amb hnj-b-ß-fm-Wv. ÿqe-

-̨kq£va _‘-ßsf hy‡-am-°p-∂-h-bmWv Cu a\-\-ßƒ. {Zhy-Øns‚ kq£va-

Xe-ß-fn¬ e`y-am-Ip∂ at\m-hym-]m-c-ß-sf-°p-dn®pw Bfl-⁄m-\-sØ-°p-dn-®p-ap≈

`mc-Xo-b-Nn-¥-bpsS ASp-sØßpw FØm≥ ]m›m-Xy- bq-tdm-]y≥ Z¿i-\-Øn\v Hcn-

°epw Ign-™n-́ n-√. F∂m¬ B[p-\n-I-im-kv{X-Øns‚ hnIm-k-tØmsS, {Zhy-Øns‚

LS-\bpw kz`m-hhpw kw_-‘n® Kth-j-W-ß-fn¬, a\p-jy-N-cn-{X-Øn¬ Hcn-°epw

kw -̀hn-°mØ coXn-bn¬ Bg-amb Xe-ß-fn-te°v t]mIp-hm≥ ]m›m-Xy¿°v Ign™p.

`mc-X-apƒs∏´ Gjy≥cm-Py-ß-fn¬ Bfl-⁄m\w tXSn Hcp- h-gn°v Xncn™

bmYm¿∞y-Z¿i-\hpw, bqtdm-]y≥ cmPy-ß-fn¬ {Zhy-⁄m\w tXSn as‰mcp hgn°v

Xncn™ bmYm¿∞y-K-th-j-Whpw Ah-bpsS kq£va-̀ m-h-ß-fn¬ ]c-kv]cw I≠p-

ap´p-∂p F∂-XmWv A¤p-X-I-c-amb hkvXp-X. aXhpw imkv{X-hp-sa∂ te_-ep-I-

fn¬ Cu I≠p-ap-́ ¬ HXp-ßp-∂n-√.

{Zhy-Øns‚ auen-I-\n¿Ωm-W-L-SIw (basic building block) F¥m-sW∂v Adn-bm-

\p≈ BImw£ B[p-\nI `uXn-I-im-kv{X-Ønepw ck-X-{¥-Ønepw Poh-im-kv{X-

Øn-ep-ap-≠v. Ipsd h¿j-ßƒ°p apºphsc, Aß-s\-bp≈ ASn-ÿm-\-L-SIw Is≠-

Øm-\m-hp-sa-∂p≈ \√ {]Xo-£-bp-ap-≠m-bn-cp-∂p. F∂m¬ C∂v B {]Xo£ aßn-

bn-́ p-≠v. imkv{X-K-th-jWw aßn-sb-∂√ AXn-\¿∞w. t\tc Xncn-®m-Wv. imkv{X-

Kth-jWw Xo{h-amb At\z-j-W-Xz-c-tbmsS `qX-bm-Ym¿∞y-Øns‚ K¿ -̀Kr-l-ß-fn-

te°v {]th-in-®-t∏mƒ ]pXnb hmXm-b-\-ßƒ Xpd-°-s∏-Sp-I-bm-bn. Ah-bn-eqsS Kth-

j-I≥ ImWp-∂Xv Ic-X-em-a-eIw t]mse \n¿∆-N-\o-b-amb \n¿Ωm-W-L-S-I-ß-f-√,

]pXnb {]]-©-ß-fm-Wv. A\-¥-hn-kvXr-X-amb Cu {]]-©-ßƒ DÆn-Ir-jvWs‚ DÆn-

hm-bn¬ hncn™ {]]-©-ßƒ t]msebpw A¿÷p-\\v IrjvW≥ shfn-s∏-Sp-Ønb

hniz-Z¿i\w t]mse-bp-am-Wv. CXp-hsc \mw t\Snb imkv{Xob hnP-b-ßsf Hs´m∂v

A]-l-kn-°p-Ibpw A\-h-cXw Xpd-°-s∏-Sp∂ At\z-j-W-ta-J-e-I-fpsS A]m-c-X- aqew

\sΩ A‘m-fn-∏n-°p-Ibpw A¤p-Xm-Z-c-hp-I-fpsS "DSp-°pw sIm´n-∏mSn' \ΩpsS bm{X



XpS-cp-hm≥ \sΩ t{]cn-∏n-°pIbpw sNøp-∂ hniz-Z¿i-\-am-Wn-Xv.

\ap-°-dn-bm-hp∂ {Zhy-{]-]-©-Øns‚ c≠v A{K-ß-fn-emWv Kth-jWw Kl-\-X-

bpsS aqS¬a-™n-te°v {]th-in-°p-∂-Xv. H∂v: Xmcm-]-Y-ßƒ°v ]pdØv \ΩpsS AXn-

ÿqe {]]-©-Øns‚ AXn-cp-Iƒ tXSp-tºmƒ. Ão^≥ tlm°nw-Kns‚ "Ime-Øns‚

Npcp-ßnb Ncn{Xw' (Stephen Hawking: A Brief History of Time) F∂ {]kn-≤-amb

]pkvXIw ChnsS kvac-Wo-b-am-Wv. c≠v: \yq¢n-b¿ IWn-I-I-fpsS shfn-]m-SpIƒ°nS-

bn¬ aqe-]-Zm¿∞hpw ]Zm¿∞-aq-eyhpw tXSp-tºmƒ.

tlm°nwKv tIw{_nUvPv k¿∆-I-em-im-e-bn¬ sFkIv \yq´s‚ Itk-c-bn-em-Wn-cn-

°p-∂-Xv. k¿∆mwKw Xf¿∂ Cu {]apJ `uXn-I-kn-≤m-¥-Im-c\v hnc-ep-Iƒ tN¿Øv

Fgp-Xmt\m \msh-SpØv kwkm-cn-°mt\m Ign-hn-√. A\p-£Ww hnI-kz-c-am-bn-s°m-

≠n-cn-°p∂ Zriy-{]-]-©-Øn\v \ΩpsS ÿe-t_m-[-Ønepw ka-b-K-W-\-bnepw HXp-

ßp∂ AXn-cp-Iƒ Cs√-∂mWv At±-l-Øns‚ \nK-a-\w. AXn-cp-I-fn-√mØ {]]©w

A\-¥-amtWm? \n¿_-‘-an-√. sX¿tam ssU\m-an-Ivknse {]kn-≤-amb c≠mw \nbaw

Ct∏mgpw {]k-‡-am-Wv. AX-\p-k-cn®v Du¿÷-sa√mw hm¿∂v hm¿∂v tNX-\-b‰ PUX

(entropy) bnte-°mWv {]]©w \oßp-∂-Xv. \£-{X-ßƒ acn-°bpw Xtam-K¿ -̀ßƒ

(black holes) krjvSn-°-s∏-Sp-Ibpw sNøp∂ \ΩpsS {]]-©-Øn-\p-≈n¬ Cu c≠mw

\nbaw \nc-¥cw DZm-l-cn-°-s∏-Sp-∂p-≠v. At∏mƒ {]]-©-Øns‚ BsI-Øp-I-bnepw

CXv _m[-I-at√? ]t£ {]]©w AXn-cn-√m-ØXpw A\p-£W hnI-kz-c-hp-am-sW-

¶n¬, BsI-ØpI Fs¥∂v Fßs\ Adnbpw? km[m-cW `uXn-I-\n-b-a-ßƒ°v

hnt[-b-a-√mØ Hc-h-ÿ-bn-et√ {]]-©-Øns‚ AXn-ÿq-eX? A\-¥-Xbv°pw Afi-

I-Sm-l-Øn-\p-an-Sbv°v D≠m-bn-cn-°m-sa∂v k¶¬∏n°m-hp∂ t\¿Ø AXn¿tc-J-bmWv

tlm°nwKv At\z-jn-°p-∂-Xv.

{Zhy-Øns‚ AXn-kq£va Xe-ß-fnepw CtX tNmZyw Bhn¿ -̀hn-°p-∂p. AWp-

K¿ -̀Ønse \yq¢n-b-kns‚ LS-I-I-Wn-I-Iƒ apJy-ambpw \yqt{SmWpw t{]mt´m-Wp-

am-sW∂v ]mT-]p-kvX-I-ßƒ Ct∏mgpw ]Tn-∏n-°p-∂p. ]t£, B IWn-I-I-fpsS ]pd-

In-ep≈ Izm¿°v IWn-I-Iƒ ho≠pw kq£va-X-c-amb {Zhym-h-ÿsb shfn-s∏-Sp-Øp∂p.

]ns∂ \yq{Sn-t\m-Ifpw (neutrinos) antkm-Wp-Ifpw (mesons) \nc-h[n  ]pXnb kq£vaI-

Wn-I-Ifpw Xpd-°p∂ hmXn¬ A\-¥-X-bn-te°v Xs∂. {ZhysØ \yq¢n-b¿ Xe-

Øn¬ kwL-Sn-∏n-°p∂ Izm¿°p-Iƒ°v hncp≤ Izm¿°p-Iƒ (anti quarks) D≠v. AXm-

b-Xv, "D≠v' F∂p \mw ]d-bp-∂-Xns\ sh´n-°-f-bp∂ "C√m' IWn-I-Iƒ. Ah-bpsS

FÆhpw i‡nbpw kaw ka-am-bm¬ Ah ]c-kv]cw d±m-Ip-∂p. At∏mƒ d±m-°-s∏-

Sp-∂Xv {Zhy-am-Wv. {ZhysØ C√m-Xm-°n-bm¬ ip≤-amb Du¿÷w Ah-ti-jn-°p-∂p.

GXm-bmepw "D≠v' F∂v ]d-bm≥ \sΩ klm-bn-°p∂hn[-Øn¬ Izm¿°p-I-fmWv

hncp≤ Izm¿°p-I-tf-°mƒ IqSp-X-ep-≈-Xv. F¥p-sIm-≠v Aßs\ kw -̀hn-°p∂p F∂v

imkv{X-Øn\v CXp-hsc shfn-s∏-́ n-́ n-√.

{Zhy-{]-]©w F∂v \mw hnh-£n-°p∂ bmYm¿∞y-Øns‚ t\cn-sbm-cw-ita \ΩpsS

C{µn-b-ßƒ°v A\p-̀ -h-th-Zy-am-Ip-∂p-≈p. AXm-bXv Zriy-{]-]-©-Øns‚ ap°m¬]¶n-

tesd AZr-iyhpw At⁄-b-hp-am-sW∂v Npcp-°w. CeIvt{Sm am·-‰n°v i‡n-Ifpw

\yq¢n-b¿ i‡n-Ifpw ]tcm-£-ambn \¬Ip∂ kqN-\-I-fn-eq-sS-bmWv Aß-s\-sbmcp

bmYm¿∞yw Ds≠∂v Xs∂ \ma-dn-bp-∂-Xv. AXn-kq-£va-X-e-Øn¬ Ct∏mgpw ]pXp-

Xmbn shfn-s∏-´p-sIm-≠n-cn-°p∂ IWn-I-I-fpsS Xe-Øn¬ Ime-Øn-s‚bpw ÿe-

Øn-s‚bpw ]c-º-cm-KX tcJ-Iƒ aßn -a-d-bp-∂p. F¥n-te-°mWv imkv{Xw ]pXnb

hmXm-b-\-ßƒ Xpd-°p-∂Xv?



hn{ipX P¿Ω≥ Zm¿i-\n-I-\mbncp∂ am¿´n≥ sslU-§¿ Hcn-°¬ tNmZn®p: C√

F∂p ]d-bm-\m-hm-Ø-hn[w Nne-sXms° D≠-t√m. F¥p-sIm-≠mWv C√mbva C√msX

D◊ D≈Xv? `uXn-I-im-kv{XØ-ns‚ hgn-Iƒ C{Xbpw sXfn-bp-∂-Xn\p apºv tNmZn®

tNmZy-am-Wn-Xv. {ZhysØbpw hncp≤ {Zhy (anti-matter) sØbpw kw_-‘n®v `uXn-I-

im-kv{X-⁄\v tNmZn-°m-hp∂ Zm¿i-\nI tNmZyhpw CXp-X-s∂-bm-Wv: F¥p-sIm-

≠mWv F√mw D≈Xv?

{Zhy-Øns‚ ÿqehpw kq£va-hp-amb c≠v {[ph-ß-sf-°p-dn-®mWv \mw kqNn-∏n-

®Xv. Poh≥ F∂ {]Xn-̀ m-k-sØ-°p-dn-®p≈ At\z-j-Whpw CXp-t]m-se. Pohs‚

ASn-ÿm-\-L-SIw tXSn-s®-√p∂ imkv{X-⁄s\ A¤p-X-s∏-Sp-Øpw-hn-[w, bpKm-¥-

c-ß-fn-eqsS ]nd-tIm´p ]nd-tIm´p t]mIp∂ P\n-XI thcp-Iƒ, hwi-kvar-Xn-bpsS Dd-

hn-S-ß-fn¬ Pohs‚ Ata-b-amb {]mZp¿ -̀h-Øn¬ ebn-°p-∂p. ]t£ Poh≥ A\-¥-

amb alm-c-l-ky-ambn \ne-sIm-≈p-∂p. At\z-j-W-Øn\v hgn-Iƒ Xpd-∂p-sIm-t≠-

bn-cn-°p-∂p. t¢mWnwKv t]mse-bp≈ _tbm-sS-Ivt\m-fPnbpsS [¿Ωm[¿Ω-ßƒ F¥m-

bn-cp-∂m-epw, Hcp Poh-tIm-i-Øn-\p-≈n¬, H∂n-\p-≈n¬ thsdm∂mbn, AXn-\p-≈n¬

ho≠p-sam-∂mbn AS°w sNbvXn-cn-°p∂ Pohs‚ A\-¥-amb irwJe \ap°v shfn-

s∏-Sp-Øn-bn-cn-°p-∂p Cu kmt¶-Xn-I-hn-Zy. Cu Poh-irw-J-e-bpsS A{Kw Fhn-sS-sb∂v

B¿°v ]d-bm-\m-hpw.

Cßs\ F√m hi-ßfpw A\-¥-X-bn-te°v Xpd-°-s∏-́ n-cn-°p∂ {Zhy-Øn-s‚bpw

{Zhy-Øn¬ A[n-jvTn-X-amb Poh-s‚bpw AkvXnXzw kmK-c-∏-c-∏nse sNdp-Xp-cp-Øp-

t]m-setbm, BIm-i-iq-\y-X-bn¬ B[m-c-an-√msX Xqßn-\n¬°p∂ {Kl-ß-fp-sSbpw

\£-{X-ß-f-p-sSbpw Ahÿ t]msetbm BsW∂v ]d-bmw. ]t£ At\z-j-I\v ]pd-

Øp-I-S-°m≥ hgn-Iƒ \nc-h-[n-bp-≠v. ÿqe-{Z-hy-Øns‚ a\-\-Øn-eqsS kq£va-Øns‚

GIm-{K-X-]-ky-bn-eqsS, Pohs‚ A\p-k-‘-\-Øn-eqsS \mw FØn-t®-cp∂ afiew

A\p-]-a-am-Wv. B≤ym-fln-I-sa∂v AXns\ hnti-jn-∏n-°mw. ]t£ CXv {Zhy-\n-tj[w

Ie¿∂tXm {Zhy-X-ctam Bb Bflo-b-X-b-√. ]cn-an-Xhpw ÿe-Ime _‘n-X-hp-

amb {Zhy-Øn-\p-≈n¬Øs∂ A\-¥-X-bpsS hnlm-b- n-te°v \ap°v hmXm-b-\-ßƒ

sh´n-bn-cn-°p-∂p.

(ka-\z-b-Z¿i-\w, Unkw. 1998)


