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Experiment at CERN traps antimatter atoms
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fkdjeïn¾ 17od fkap¾ ^1& iÕrdfõ m,lrk ,o

m¾fhaIk m;s%ldjla u.ska kHIaál m¾fhaIk i|yd hqfrdamSh

ixúOdkfha ̂i¾ka& we,a*d ̂tat,amStÉta& ikaiofha úoHd{fhda

m%;s-yhsv%ckays mrudkq 38la  id¾:lj wkdjrkh lr.ekSu

m%ldYhg m;a l,y' fuu id¾:l;ajh uQ,sl fN!;sl úoHdj

yd úYajfha iajNdjh wjfndaO lr.ekSug kj fodrgq újD;

lrhs'

woH;k fN!;sl úoHd wjfndaOfha úYd,;u ryia

w;rg úYajh ;=, m%;smod¾:h fkd mej;Su wh;a fõ' ffoksl

mod¾:fha o¾mk m%;sìïnh jk m%;s-mod¾:h wxY=l fN!;sl

úoHdfõ § wdfrdamkh - th m%;súreoaO fõ - yer wfkl=;a

.=kdx.hka w;ska mod¾:fha .=kj,g iudk jk .=k wvx.=

lr.kS' ta wkqj bf,lafg%dak i;=j Rk wdfrdamkhla mj;sk

w;r fmdÿfõ fmdisfg%dak hkqfjka y÷kajkq ,nk m%;s-

bf,lafg%dak Ok wdfrdamkhla i;= lr .kakd w;r wxY=ka

y÷kd .kq ,nk ialkaOh jeks wfkl=;a .=kdx. w;ska

bf,lafg%dakhg iudk fõ'

mod¾:fha wxY=jla yd m%;s-mod¾:fha wxY=jla iam¾Y

ùfï m%;sM,h jkafka wxY+ folu úkdY ùu jk w;r tys

§ ixhqla; ialkaOh Yla;sh njg mßj¾;kh fõ'

fuu o¾mk m%;sìïîh wxY+j,g fN!;sl úoHd{fhda

—mod¾:h˜ yd —m%;s-mod¾:h˜ hk fhÿï Ndú;d lrk w;r

fN!;sljd§ od¾Yksl w¾:fhka .;al, wxY= j¾. folu

tajd ms,sn| wmf.a jegySfukaa iajdëkj mj;sk mod¾:h

jk nj i|yka l, hq;= h'

uyd msmsÍfuka miq wjia:dj, § mod¾:h yd m%;s-

mod¾:h iudk fldgiaj,ska mej;S h hk Wml,amkh

jgd m%;s-mod¾: ryi N%ukh fõ' tu ;;ajh È.gu mej;=ks

kï túg mej;s wxY= tlsfkld iuQf,da;amdgkh lr úYajh

mqrjd,Sug wdf,dalh mukla b;sß lr ;sfnkq we;'

iuQf,da;amdgkhg fmr wjêj, § mukla m%;s-mod¾:h

mj;skakg bv yßk tfy;a bka miq mod¾:h yd m%;s-mod¾:h

w;r ;=,kfha iq¨ wix;=,khla we;s lrk fkd okakd

m%mxphla fya;=fjka úYajh u; mod¾:fha wdêm;Hh

ks¾udkh ù we;' we,a*dys m¾fhaIlfhda úu¾Ykh lrñka

isákafka úYajfha wdrïNfha § yg.;a wix;=,khg fya;=j

hs'

1928 ^2& § m,l, m¾fhaIk m;s%ldjla u.ska fmda,a

vhs/la m%:u jrg m%;s-mod¾:fha meje;au Wml,amkh lf,a

h' vhs/laf.a m;s%ldj jkdys" iajNdj O¾uh ms,sn| iïNdjH

wjfndaOhg fndfyda msg;skaa mj;sk fN!;sl h:d¾:hka

ms,sn| Èß .kajk woyia b;sß lr ;nd .sh mQ¾j oYlj,

mÍlaIkhka jvd iïmQ¾kj ú.%y lsÍu i|yd" lafjdkagï

hdka;% úoHdj yd úfYaI idfmalaI;djdoh taldnoaO lsÍfï

id¾:l m%h;akhla úh'

uQ,sl wxY=j,g Ok yd Rk hk Yla;s jákdlï

foj¾.hg u bv ,ndfok nj fmkakqï l,q .ks;uh

úIu;djg vhs/la wjOdkh fhduq lf,a h' Yla;sh mod¾:fha

p,k m%udkh uksk ksid Rk Yla;sh ms,sn| ixl,amh

.eUqre idxl,amsl .eg¨ biau;= lf,a h'

frdnÜ Tmkayhsu¾f.a iyfhda.h o iys;j vhs/la

Rk Yla;Ska ms,sn| u;h úi\,S h' 1931 § bÈßm;a l,

m;s%ldjl ̂3& Rk Yla;sh iys; bf,lafg%dakhla Ok Yla;shla

yd ta w;r u Ok wdfrdamkhla iys; fohla f,i jvd

fyd¢ka úia;r lrkq ,eìh yels hhs Tyq fhdackd lf,a h'

—m%;s-bf,lafg%dakhla˜ bf,lafg%dakhla iu. iam¾Yhg

meñksh fyd;a folu úkdY jkq we;s nj o vhs/la igyka

lf,a h' jirlg miqj ld,a wekav¾ika úiska lrk ,o

ksÍlaIk u.ska fuu mqfrdal:khka ;yjqre lrk ,§'

m%;s-mod¾:h wOHhkh lsÍug ork m%h;akh

lafjdkagï hdka;% úoHdfõ jvd;a u wOHhkhg ,lajQ

moaO;shla jk yhsv%cka mrudkqj u; kdNs.; fõ' tla

fm%dafgdakhlska yd tla bf,lafg%dakhlska iukaú; yhsv%cka

jkdys .=kdx. jvd fyd¢ka okakd w;sYh ir, moaO;shls'

m%;s-yhsv%cka ms,sn| wOHhkh" wdfrdamkh yer tys wfkl=;a

.=kdx. yhsv%ckays .=kdx. fuka u fõoehs úu¾Ykh lsÍu

jgd lerfla' uyd msmsÍfuka miq we;s jQ wix;=,kh úia;r

lsÍug WmldÍ jk yhsv%cka yd m%;s-yhsv%cka w;r hï ishqï

fjkila fidhd.ekSug mÍlaIk n,dfmdfrd;a;= fõ'

m%;s-mod¾:h ksIamdokh yd .%ykh lr.ekSu ÿIalr

yd ixlS¾k ls%hdoduhls' m%;s-mod¾:h th iam¾Y lrk ish¨

idudkH mod¾: úkdY lr;s h hkafka w¾:h jkafka th

ir,j Ndckhl .nvd lrkq ,eìh fkd yels nj h' ta

fjkqjg m%;s-yhsv%cka ;ekSu i|yd iyNd.s jk fjkia

wxY= fol w;r wka;¾ls%hdj we;s lrk ixlS¾k pqïnl

lafIa;% iys; ßla; l=àrhlg fmdisfg%dak yd m%;s-fm%dafgdak

Odrd ÈYd.; lrkq ,efí' tf,i u ckkh lrk ,o m%;s-

mod¾:h idudkH mod¾:h iu. iam¾Y fkd jk njg pqïnl

lafIa;% j. n,d .kS' fuh ;;amrhlska oyfhka mx.=jla

;=, isÿ lrkq ,eìh yels nj we,a*d mÍlaIkh m%¾Ykh lr

we;' idudkH m%ñ;Skag wkqj l=vd jqj;a ;;amrhlska oyfhka

mx.=jla hkak wxY+l fN!;sl úoHdfõ § w;sYh §¾> ld,hla

jk w;r m%;s-yhsv%cka wOHhkh lsÍug fyd|g u m%udkj;a

ld,hls'

fï lafIa;%fha wfkl=;a m¾fhaIk isÿ fjñka mj;S'

Ñldf.da wi, msysá *¾ñ,eí uehs udifha § ksfõokh

fldg isáfha ã-iSfrda ikaiofha m¾fhaIlfhda uqfhdka yd

m%;s-uqfhdka ckkh lsÍfï § b;d iq¨ wix;=,khla

fidhdf.k we;s nj hs' uqfhdka hkq bf,lafg%dakfha

wdfrdamkh u ork tfy;a jvd jeä ialkaOhlska hq;a"
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bf,lafg%dakfha jvd nr {d;s fidfydhqrka fofokdf.ka

tlls' wxY= folu ks¾udkh lsÍfï § *¾ñ,eí ishhg 1l

fjkila fidhd .;af;a mod¾:h m%;s-mod¾:hg jvd iq¨

jifhka jeämqr ksmojñks' fuh wxY=l fN!;sl úoHdfõ

j¾;udk kHdhhka úiska wfmalaId lrkq ,nk iuñ;sh

ì| ouk w;r úYajh ;=, mod¾:fha nyq,;ajh wjfndaO

lr.ekSfï bÈß mshjrls'

ã-iSfrda yd we,a*dg wu;rj t,atÉiS-î ikaioh o

m%;s-mod¾:h ms,sn|j m¾fhaIk mj;ajñka isà' i¾kays

msysgqjd we;s úYd, yeârka >Üglfha ^t,atÉiS& m%Odk

wkdjrl y;frka tllg wxY=l fN!;sl úoHdfõ wxY=

laIhùï ;=, mod¾:$m%;s-mod¾: iuñ;sh W,a,x>kh lsÍula

yÕjk ñkqï ksrjoHj ,nd.ekSfï l¾;jHh uQ,slj mjrkq

,efí' fï olajd t,atÉiS-î ikaiofhka m%Odk m%;sM,

m%isoaO lr ke;;a 2010 o;a; yd 2011 § tl;= lr.kq ,nk

foaj,a ms,sn| iïmQ¾k úYaf,aIkhla isÿ l,úg th ksjerÈ

lrkq we;ehs wfmalaIs; h'
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m%;s-mod¾:h ks¾udkh lsÍfï yd r|jd.ekSfï

ÿIalr;djka ;snqk o i¾kays fN!;sl úoHd{hka o

wNsfhda.hg iQodkï nj Tmamq lr we;' m%;s-mod¾:fha jHqyh

wkdjrkh lr.ekSu uQ,sl fN!;sl úoHdfõ §¾> ld,hla

mqrd n,disá wOHhkhls' we,a*d ikaiofha m%;sM, mod¾:h

yd m%;s-mod¾:h w;r wix;=,khla mj;skafka wehs o hkak

u; wdf,dalh fy,k jeäÿr mÍlaIkhkag fm,Uùu mukla

lrkq we;'

^1& Trapped antihydrogen. ̂.%yfhka .;a m%;s-yhsv%cka&

^2& fmda,a ta' tï' vhs/la' On the quantum theory of

the electron. ̂ bf,lafg%dakfha lafjdkagï kHdh ms,sn|j&

^3& fmda,a ta' tï' vhs/la' Quantised Singularities in

the Quantum Field ^lafjdkagï lafIa;%fha m%udks;

úfYaIhka&


