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Astronomers confirm fundamental relationship in atomic physics

ú,a fudfrda úisks
2013 ckjdß 4

; wNHjldYfha ;sfnk fu;fkda,a wkqj,ska

^methanol molecules& mD:súhg ,efnk wdf,dal

rgd úYaf,aIkh lsÍfuka" fm%dafgdakhl ialkaOh"

bf,lafg%dakhl  ialkaOhg ork wkqmd;h oY,laI

oyhlska tla fldgilg;a ^1$ 10"000"000& jvd wvq

m%udkhla nj ;drld úoHd{hska lkavdhula kS¾kh lr

we;'

fjk;a wdldrhlska lsjfyd;a" fN!;sl úoHdjg mdol

jk wkql yd mrudkql mod¾: ms,sn| uQ,sl .=kdx."

úYajfha jhiska fojk Nd.h ;=, fjkia ù we;akï"

tfia fjkia ù we;af;a" Wmßu jYfhka oY,laI oyhlska

tla fldgilska muk nj oeka ;yjqreù we;' fndfydaúg"

fuu .=kdx. fuu ld,dka;rh ;=, lsishï fjkilg

Ndckh fkdjQjd o úh yel'

2012 foieïn¾ ui 13jeks Èk úoHdj (Science&

i.Õrdfjys iúia;r f,i jd¾;d ù we;s mßÈ" fuu

m¾fhaIk lkavdhu úiska" mD:súhg wdf,dal j¾I ì,shk

y;la ÿßka jQ ukaodlskshl ;sfnk fu;fkda,a wkq ̂ tkï

ó;hs,a uoHidr wkq& u.ska wjfYdaIkh ù" mD:súhg

meñfkk wdf,dalh j¾kdj,SlaIhla weiqßka úYaf,aIkh

lsÍfuka" fuu wdf,dalh" tu ukaodlsksfha isg mD:súhg

meñkSug .; jQ jir ì,shk y;l ld,h ;=, ¯  tkï

úYajfha jhiska yß wvl muk ld,h ;=, ¯

fm%dafgdakfhys ialkaOh bf,lafg%daksl ialkaOhg ork

wkqmd;fhys isÿúh yels fjkia ùu kS¾kh fldg we;'

fm%dafgdakfhys iy bf,lafg%dakfhys ialkaO o wfkla

ish¨ u mrudkql iy Wm-mrudkql wxY=j, yeisÍu úia;r

lrkq ,nk" uQ,sldxY= fN!;sl úoHdfõ iïu; wdlD;sh

^ Standard Model & iïnkaO ffioaOdka;sl rdYSka fkdj"

mÍlaIkd;aulj b;d ksjerÈj kS¾kh l, yels rdYSka

fõ' fuf;la isÿ lr we;s b;du;a by, ksrjoH;djlska

hq;a mÍlaIk u.ska tlu j¾.fha iEu uQ,sldxY=jl u

ialkaOh tlu nj ukdf,i ;yjqre ù we;'

fm%dafgdak - bf,lafg%dak ialkaO wkqmd; u.ska" úoHq;a

pqïNl" ÿn, kHIaál yd m%n, kHIaál hk fidndoyfï

mj;akd uQ,sl n, ;=fkys wka;¾ iïnkaO;djh ms,sn|j

woyila ,nd .; yels jk w;r" th ld,h;a iu. hï

fjkilg Ndckh ù we;aoehs o ;yjqre l, yels fõ'

fulS n, ;=k o" .=re;ajdl¾Ik n,h o hk uQ,sl n,

y;r úYajfhys isÿjk ish¨ u fN!;Sh l%shdj,Skag mokï

fõ'

by;ska i|yka lrk ,o mÍlaIkfhys m%;sM,"

whskaiaghskaf.a iudkd;aul uQ,O¾uhg ^Equivalence

Principle& wkql+, fõ' fuh" idOdrk idfmalaI;djdofhys

tla uQ,sl Wml,amkhla jk w;r" tu.ska lshfjkafka

fN!;sl úoHdfõ ish¨u kshuhka  ¯ wxY=j, ialkaO

yd uQ,sldxY= w;r yg.kakd jQ wka;¾ l%shdjkays

m%n,;djh kS¾kh lrkakd jQ fjk;a ksh;hka o we;=¨

j ¯  uq¨ wjldYh mqrd u" ish¨ u ld,j, § fjkia

fkdjk nj hs'

by; m¾fhaIkh isÿlrkq ,enQ" c¾uksfha uelaia

ma,dkala wdh;kfha wOHlaI ld,a fukagka  mjik mßÈ

—uQ,sl fN!;sl rdYSkaf.a w.hkays hï fjkila

ksÍlaIkh lrkq ,enqjfyd;a tu.ska woyia jkafka"

fN!;sl úoHdfõ moku .ek ñksidg we;s wjfndaOh

.eg¨ iy.; nj˜hs'

by; m¾fhaIkfhka ,nd .kakd ,o o;a; u.ska" úoHq;a

pqïNl wka;¾ l%shdj,g iïnkaO ;j;a uQ,sl ksh;hla

jk —Y=laIu jHqyh ksh;sh˜ ^fine structure constant&

wjldYh yd ld,h mqrdu fjkia jk njg fhdackd

flfrk mÍlaIkj, wi;H nj o ;yjqre flf¾'

fuu ,smsfhka l,ska úia;r lrk ,o" fkdfndaod isÿ

lrkq ,enQ m¾fhaIkh" weïiag¾vEïys vu úYajúoHd,h

^ksoyia úYajúoHd,h&" c¾uksfha uelaia ma,dkala wdh;kh"

iy ijqÈ wrdìfha wíÿ,a wiSia rdcH iriúh hk

wdh;kj, fN!;sl úoHd{hska /ilf.a iyNd.s;ajfhka

isÿlrkq ,enQjls' fuu úoHd{ lkavdhu úiska 2011 -

2012 jirj, W;=re c¾uksfha whs*,an¾.ays msysá óg¾

100 .=jka úÿ,s ;rx. ÿf¾laIh Ndú;fhka" mD:súfha isg

wdf,dal j¾I ì,shk 7lg wE;ska msysá  mSflatia1830-

211 ^PKS1830-211& hk ukaodlsksfhys ;sfnk ó;hs,a

uOHidr wkq yryd .uka .kakd ,o wdf,dalfhys

j¾kdj,sh b;du;a by, ksrjH;djhlska hq;=j

úYaf,aIkh lrk ,§'

by; oelajQ ukaodlskfhys jQ ó;hs,a uOHidr wkq

u.ska wjfYdaIkh lr .kakd" .=jka úÿ,s ;rx. ixLHd;

y;rla fuu úoHdx{  lkavdhu u.ska úYaf,aIkh fldg

tajd mD:súfhys ;sfnk ó;hs,a uOHidr wkqj,g

wdfõksl j¾kdj,S yd ii|d úYaf,aIkh lrk ,§'
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lajkagï hdka;%sl úoHdfjka úia;r flfrk mßÈ"

iEu f*dafgdakhla u" tys wdf,dalhg wkqrEm ixLHd;hla

iys; Yla;s  —lajkagulskã  fyj;a Yla;s   —leá;a;lskã

hqla; fõ' hï o%jHhl wkqjla u.ska" wdf,dal

f*dafgdakhla wjfYdaIkh lr.;a úg th" jeä Yla;shlska

W;af;acl wjia:djlg ̂ excited state& m;a fõ' wdf,dal

f*dafgdakhlg ;sìh yelafla tla;rd wkqo;a ^discrete&

Yla;s m%udkhla muks' t f,i u" hï o%jH wkqjlg

wdfõksl Yla;s uÜgu o wkqo;a -fyj;a lajkaàlrkh

jQ tajd fõ' fujeks Yla;s uÜgï folla w;r jQ ´kE u

ika;;sl Yla;s w.hka tajdg ;sìh yels fkdfõ' ta

wkqj" hï o%jH wkqjlg wjfYdaIkh l, yelafla tys

lajkaàlrkh jQ wkqo;a Yla;s uÜgï folla w;r jQ

Yla;s fjkilg yßhg u iudk jQ Yla;shla iys;

wdf,dal f*dafgdak muks' fuu f*dafgdakj, ixLHd;h

o ta wkqj hï ksYaÑ; w.hla .kS' ó;hs,a uOHidr wkqj,

wjfYdaIk j¾kdj,sfhys wkqo;a j¾kdj,S f¾Ld  ̂discrete

spectral lines& we;sjkafka fï wkqj h'

ó;hs,a uoHidr wkqj, wjfYdaIk j¾kdj,shg

wdfõksl jQ" l,ska i|yka l, mßÈ ukskq ,enQ ixLHd;

y;frys hï fjkila wef;d;a bka woyia jkafka" fuu

wkq u.ska" fjkia jQ Yla;s m%udkhla wjfYdaIkh fldg

we;s nj hs' tu.ska" fm%dafgdakhla yd bf,lafg%dakhla

w;r idfmalaI ialkaOj, isÿ ù we;s fjki .kkh

lsÍug fN!;sl úoHd{hskag yels fõ' fuu .kkh

lsÍïj, §" mSflatia 1830-211ukaodlsksh" mD:súfhka wE;g

.uka .kakd ksid tu ukaodlsksfha isg mD:súhg

meñfkk wdf,dalh —rla; úia:dmkh˜g Ndckh ù

we;s nj - tkï" mD:súfhys ;sfnk B;hs,a uoHidr

wkqj, j¾kdj,shg idfmalaIj" úoah q;a pqïNl

j¾kdj,sfhys r;= ;rx. wdhdu foig úia:dmkh ù

;sfnk nj ie,ls,a,g .ekSug o fN!;sl úoHd{hskg

isÿúk'

fuu mÍlaIkh isÿlsÍu i|yd úoHd{hska úiska

ó;hs,a uOHidr wkq u f;dard.kq ,enqfõ" fuh uq¨

úYajfhys u iq,Nj mj;sk o%jHhla jk w;r" tys wkqj,

jHqyh yd iajNdjh wkqj thg wdfõksl jQ j¾kdj,sh"

fm%dafgdak - bf,lafg%dak ialkaO wkqmd;hg b;d ixfõ§

o jk neúks'

ó;hs,a uOHidr wkqj ^CH3OH&" iukaú; ù we;af;a

ó;hs,a ^CH3& ldkavhg iïnkaO jQ OH ldkavhlsks'

fuu wkqfjys" lajkaàlrkh jQ Yla;s uÜgïj, msysàu

wkqj iuia;hla jYfhka N%ukh ùu u; yd  CH3

ldkavhg idfmalaIlj"  OH ldkavfhys wNHka;r

oDv;djh u; o r|d mj;S'

fuu mÍlaIkhg wod,j" ;drld úoHd{hska úiska

úYaf,aIkh lrk ,o wjfYdaIk j¾kdj,sfhys ixLHd;

y;frka folla" uoHidr wkqj iuia;hla jYfhka

isÿflfrk N%ukhg wkqrEm jk Yla;s ixl%uk fõ'

fuu ixl%uk wkqfjys fm%dafgdak - bf,lafg%dak ialkaO

wkqmd;fhys fjkiaùïj,g m%;sf,dauj iudkqmd;sl jk

neúka" tajdg wkqrEm jk —ixfõÈ;d idOlh-1 f,i

oelaúh yels fõ'˜

tfia jqj o" iuia; wkqfjys N%ukh yd OH ldkavfha

wNHka;r N%ukh ^CH3 ldkavhg idfmalaIj& hk fol

u" bf,lafg%dak - fm%dafgdak ialkaO wkqmd;fhys isÿjk

fjkiaùïj,g jvd;a ixfõ§ fõ' fuu Yla;s fjkiaùug

wkqrEmj m¾fhaIk lkavdhu úiska ksÍlaIkh lrk

,o wfkla ixLHd; fol" - 7'4 yd  -32'8    m%udkj,

ixfõÈ;dj,ska hqla; fõ' fu u.ska" ialkaO wkqmd;fhys

isÿ úh yels fjkiaùï" b;du;a ksjrÈ j .kkh lsÍug

yelshdj ,eìk'

CH3 ldkavfhys ;sfnk wdfrdams; yhsv%cka kHIaáh

ksid we;sjk úoHq;a úl¾Ikh fya;= fldg f.k"  OH

ldkavfhys wNHka;r N%ukh" fm!rdksl fN!;slúoHd

isoaOdka;j,g wkqj isÿ úh fkdyel' fuh isÿúh

yelafla" lajkagï hdka;%slfha uQ,O¾uj,g wkql+, jQ —

lajkagï Wux wdprkh˜ u.sks' ta wkqj" OH wkqjg"

wfkla yhsv%cka mrudkq u.ska we;sflfrk úl¾Ik

n, ksid we;sjk —Yla;s ndOlh˜ ^energy barrier&

úksúo f.dia" wNHka;r N%ukh isÿ úh yel'

fuu mÍlaIkh isÿl, m¾fhaIk lkavdhug wu;rj"

úúO rgj, fN!;sl úoHd{hska úiska fï i|yd wjYH

ffioaOdka;sl yd m%dfhda.sl úYaf,aIk isÿlsÍfuka

odhl;ajh imhk ,§' ó;hs,a uOHidr wkqfjys úúO

Yla;s uÜgïj,g wkqrEm ixfõÈ;djka .kkh lsÍu o

fuhg we;=,;a fõ'

úfYaIfhka u miq.sh oYlh ;=, isÿ jQ ;dlaIksl

Èhqkqj fya; =fldgf.k" úYaj mßudkhla ;=,

fm%dafgdakfha yd bf,lafg%dakfha ialkaOj, wkqmd;fhys

isÿúh yels idfmalaI fjkiaùï wdY%s; mÍlaIk b;d

wdl¾IkSh ùh' úúO m¾fhaIk lkavdhï úiska"

wefudakshd" yhsv%cka yd ó;hs,a uoHidrh hk øjHj,

j¾kdj,sh weiqßka fm%dafgdak - bf,lafg%dak ialkaO

wkqmd;fhys fjkiaùï uekSu i|yd m¾fhaIk isÿfldg

we;' tfy;a" b;du;a uE; § isÿlrkq ,enQ fuu

mÍlaIkfhys úfYaI;ajh ù we;af;a" hg lS ialkaO

wkqmd;fhys isÿ úh yels fjkiaùï iïnkaOj" fï jk

úg;a fh¥ iSudjkag jvd b;du;a m%n, iSudjka fhdod

^tkï ksrjoH;dj jeä lr& fuu m%;sM, ,nd .ekSu hs'

wefudakshd yd yhsv%ckaj, jHqyj, iajNdjh ksid u

tajdfha  OH ldkavj, wNHka;r N%uk u.ska

we;sflfrk j¾kdj,Skays fjkialï uekSfï §" ó;hs,a

wkqj,ska ;rï ksrjoH;djla ,nd .; fkdyel'


