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o; cgGt tyf Jofks a|Xdf08sf] ljljwtf,

ljzfntf / ljlzi6tf cfkm}Fdf cg'kd /

cj0f{gLo 5 . cfk\mgf] ue{df cyfx tyf c1ft

Pjd\ c;ª\Vo /x:ox¿nfO{ cfj/0fdf n'Kt

/fv]/ o;n] Pstfdf cg]stf tyf cg]stfdf

Pstf ;dflxt ug{ ;kmn ePsf] 5 . sxLF of]

3g3f]/ cGwsf/ Pjd\ c;Lldt z"Gotfsf]

dxfhfndf cfa4 5 eg] sxLF tf/fk'~hx¿sf]

dxf–k|sfzåf/f oq–tq cfnf]lst 5 . cb[Zo

kbfy{x¿ -8fs{ Dof6/_, kN;/, s[i0f l5b|

-Anfs xf]n_, u|x, pku|x, ;"Id pku|x

-P:6«f]jfo8_ k'R5«]tf/f -sd]6_, pNsf -d]l6c/_

tyf cGo /x:odo lk08x¿nfO{ cfk"mdf

;dflxt u/]/ cfk\mgf] u"9 /x:osf] cfj/0fnfO{

a|Xdf08 :jod\n] emg\ ljlzi6tf Pjd\ ljljwtf

k|bfg u/]sf] 5 . k|s[ltsf] of] pTs[i6

cfj/0fleq lrofP/ x]g]{ k|To]s k|of;n]

dfgjnfO{ Pp6f gjLgtd\ lrGtg, gjLgtd\

1fg / gjLgtd\ lbzfaf]w k|fKt x'g hfG5 .

k|s[lt cfk\mg} lgodx¿, cfk\mg} ljz]iftfx¿

/ cfk\mg} sfo{ k|0ffnLx¿åf/f ;~rflnt 5 .

k|s[ltsf] Pp6f ljz]iftf xf] – ;d¿ktf .

To;}n] xf:o / /f]bg, k|]d / lj/x, ;'v / b'Mv

cflb ;a}sf efjx¿ o;df ljBdfg 5g\ .

;d¿ktf k|s[ltdf cjl:yt cg'kd

ljz]iftfx¿df Ps pTs[i6 ljz]iftf xf] . cem

egf}F eg] k|s[ltdf å}wtf ;d'kl:yt 5 . To;}n]

o; ljZj–a|Xdf08df s'g} klg kbfy{ jf k|f0fLsf]

k[ys cl:tTj b]lvFb}g . t;y{ k|To]s ljifsf]

k|ltljif / k'?ifsf] k|ltk'?if -gf/L_ ;d'kl:yt

/x]sf] kfOG5 . oxL sf/0fn] ubf{ k|s[ltdf xf:o;Fu}

/f]bg, k|]d;Fu} lj/x, ;'v;Fu} b'Mv ljBdfg 5g\ .

lbg;Fu} /ft, k|sfz;Fu} cGwsf/sf] cl:tTj

5 . k|s[ltsf] oxL ;d–cg'¿ktf -l;d]6«L_ k|ltsf]

df]x efjn] ubf{ g} k|lt–kbfy{ -PG6L Dof6/_ sf]

cl:tTj kQf nfUg uPsf] xf] .

 ;x–sfo{sf/L lgb]{zs, jL=kL= sf]O{/fnf d]df]l/on, Knfg]6]l/od tyf cAh/e]6/L / lj1fg ;ª\u|xfno ljsf; ;ldlt .

;gt s'df/ zdf{;gt s'df/ zdf{;gt s'df/ zdf{;gt s'df/ zdf{;gt s'df/ zdf{

kmf]6f]g

kmf]6f]g

On]S6«f]g
-kbfy{_

-a|Xdf08_

kFlh6«f]g
-k|lt–kbfy{_

-k|lt–a|Xdf08_

b'O6f kmf]6f]gx¿ cfk;df 7f]lsg k'Ubf Pp6f On]S6«f]g / Pp6f kFlh6«f]gsf] pTklQ x'g
hfG5 . z"Go :yfgdf cTolws pmhf{ k|jfx ul/Pdf ljljw s0fx¿ -kfl6{sn_ sf]

k|fb'{efj x'g hfG5 .

s' g} ;'Gb/Lsf] cfFrndf cnª\s[t

;'gf}nf a'§fh:tf c;ª\Vo tf/fx¿

Pjd\ tf/fd08nx¿åf/f ;'zf]let
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P]ltxfl;s k[i7e"ld

O{=;+= !(@* df la|l6z ef}ltszf:qL kfpn

l8/fs (Paul Dirac) n] ljB't–r'DasLo

If]qdf On]S6«f]gsf] ult ;DaGwL Pp6f l;4fGt

k|ltkfbg u/] . pQm l;4fGtn] cfOG:6fOgsf]

…;fk]Ifjfbsf] ljz]if l;4fGtÚ sf] k|efj

;d]tnfO{ ;dflxt u/]sf] lyof] . …l8/fs

;lds/0fÚ sf] gfdn] ljVoft pQm ;lds/0fnfO{

…On]S6«f]gsf] ultÚ ;DaGwL sltko lqmofx¿nfO{

JofVof ug{ ;kmn eP tfklg pQm ;lds/0fnfO{

xn ubf{ C0ffTds pmhf{sf ;fy} 3gfTds

pmhf{sf] klg ;d'kl:ylt b]lvg uof] .

kl/0ffd:j¿k k|yd k6s On]S6«f]gsf] k|lts0f

cyf{t\ …k|lt–On]S6«f]gÚ sf] ;d'kl:yltsf] tYo

1ft x'g uof] . …k|lt–On]S6«f]gÚ sf] lk08 t

On]S6«f]g hlts} /xG5 t/ rfh{ eg] 3gfTds

/xG5 -cyf{t\ C0ffTds On]S6«f]gsf] ljkl/t

rfh{ 3gfTds rfh{_ . O{=;+= !(#@ df sfn{

PG8/;gn] k|yd k6s o; …k|lt s0fÚ nfO{

k|of]ufTds ¿kdf o;sf] cl:tTj b]vfpg

;kmn /x]kl5 o; k|lts0fsf] gfds/0f

kFlh6«f ]g (Positron or anti-electron)

ul/of] . O{=;+= !(%% df k|lt k|f]6f]gsf]

cl:tTj kQf nfUg uof] eg] O{=;+= !((% df

;g{ [CERN (Conseil Europeen pour

la Recherché Nucleaire)] sf

j}1flgsx¿n] k|yd k6s kFlh6«f]g / PlG6–

k|f]6f]gsf] cfk;L ;+of]hgaf6 k|of]uzfnfdf

k|lt xfO8«f]hg k/df0f' (Atom) sf] lgdf{0f

ug{ ;kmn eP .

l8/fssf] ;lds/0f cg';f/ k|s[ltdf k|To]s

cfwf/e"t s0fx¿sf] k|lt s0fx¿ ;d'kl:yt

/xG5g\ / k|To]s k|lts0fx¿sf] lk08 ;dfg

tyf cGo u'0fx¿ nueu ;dfg /x] tfklg

logLx¿sf] ul0ftLo lrGx / s]xL u'0fx¿

ljkl/t x'g hfG5g\ . k|lt–k|f]6f]gx¿sf],

pbfx/0ffy{, lk08 k|f]6gsf] a/fa/ /x] tfklg

logLx¿sf] ljB'tLo cfj]z 7Ls ljkl/t x'g

hfG5 . ljB'tLo cfj]z gePsf s0fx¿sf],

pbfx/0ffy{, Go"6«f]gx¿sf] klg k|lts0fx¿

x'G5g\ . logLx¿df ljB't cfj]z gePklg cGo

u'0fx¿ -h:t} r'DasLo df]d]G6d_ ljkl/t

eP/ hfG5 .

cfwf/e"t ;d¿ktfsf] l;4fGtnfO{

bfz{lgs ¿kdf ljZn]if0f ubf{ a|Xdf08df -jf

k|lt a|Xdf08df_ kbfy{ / k|lt kbfy{ ;d

dfqfdf ;d'kl:yt /x]sf] x'g' kb{5 . ;}4flGts

ef}ltszf:qLx¿ dxfljikmf]6g x'Fbf s0f tyf

k|lts0fx¿ ;d efudf >[li6 x'g uPsf]

ljZjf; ub{5g\ . tyflk k|lts0fx¿sf]

pkl:yt jt{dfg a|Xdf08df lj/n /x]sf]

;Gbe{df ljleGg kl/sNkgfx¿ /x]sf 5g\ .

Ps l;4fGt cg';f/ dxfljikmf]6gdf olb

s0fx¿ k|lts0feGbf ! efudf !)) ldlnog

efu a9L x'g uPdf k|lts0fx¿åf/f ljgfz

gePsf oL cltl/Qm s0fx¿åf/f o;

a|Xdf08sf] lgdf{0f ePsf] dfGg ;lsG5 . xfn

o; ;DaGwdf ljleGg l;4fGtx¿ k|ltkflbt

eP tfklg cg';Gwfgsf] qmddf /x]sf]n] s'g}

7f]; ts{ JoQm ug{ ;lsg] cj:yf 5}g .

a|Xdf08 kbfy{x¿af6 lgld{t 5 / kbfy{

k/df0f'x¿sf] ;d"xaf6 lgld{t ePsf] x'G5 .

k/df0f'sf] s]Gb|df Go"lSno; cjl:yt /x]sf]

x'G5 . ux«f}F Pjd\ 3gfTds cfj]z ePsf k|f]6f]g

/ cfj]zljxLg Go"6«f]gx¿åf/f lgld{t o;

snfsf/åf/f kl/sNkgf ul/Psf] k|lt–kbfy{ OGwgaf6 ;~rfng ug{ ;lsg] cGtl/If ofg

cfwf/e"t

;d¿ktfsf]

l;4fGtnfO{ bfz{lgs

¿kdf ljZn]if0f ubf{

a|Xdf08df -jf k|lt

a|Xdf08df_ kbfy{ / k|lt

kbfy{ ;d dfqfdf ;d'kl:yt

/x]sf] x'g' kb{5 . ;}4flGts

ef}ltszf:qLx¿ dxfljikmf]6g

x'Fbf s0f tyf k|lts0fx¿ ;d

efudf >[li6 x'g uPsf]

ljZjf; ub{5g\ . tyflk

k|lts0fx¿sf] pkl:yt

jt{dfg a|Xdf08df lj/n

/x]sf] ;Gbe{df ljleGg

kl/sNkgfx¿

/x]sf 5g\ .
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Go"lSno;sf] jl/kl/ k|f]6gsf] t'ngfdf lgs}

xn'sf / C0ffTds cfj]z ePsf] On]S6«f]gx¿n]

kl/e|d0f ul//x]sf x'G5g\ . oL 3gfTds s0f

k|f]6f]g / C0ffTds s0f On]S6«f]gsf] cfj]zdf

k"0f{¿k]0f ;dtf eP tfklg 3gfTds cfj]z

ePsf s0fx¿ hlxn] klg ux«f}F x'g] / C0ffTds

cfj]z ePsf s0fx¿ cTolws xn'sf x'g] x'Fbf

k|s[ltsf] ;d¿ktf k|ltsf] df]x eË x'g uPsf]

h:tf] cfef; x'g uPs]f lyof] . o; s'/fn]

j}1flgsx¿nfO{ lgs} g} cfZro{ rlst

t'Nofof] . cTolws ;d–cg'¿ktf k|]dL k|s[ltdf

o;/L ;d–cg'¿ktf ljvl08t x'g hfg'sf]

kl5 s] sf/0fx¿ n's]sf x'g ;Sb5g\ eg]/

j }1f lgsx¿ cg ';Gwfg/t x 'g uP .

kl/0ffd:j¿k ;g\ !(#@ df cGtl/If ls/0fdf

kFlh6«f]g s0fsf] kQf nfUg uof] . o;nfO{ k|lt–

On]S6«f]g klg elgG5, lsgeg] o;sf] lk08 t

On]S6«f]g hlQs} x'G5, t/ cfj]z eg] On]S6«f]gsf]

7Ls ljkl/t 3gfTds x'G5 . To;} u/L ;g\

!(*% df kfl6{sn PlS;n/]6/df k|lt–k|f]6f]gsf]

kQf nfUg uof] . h;sf] lk08 eg] k|f]6f]g

hlQs} x'G5, t/ cfj]z 7Ls ljkl/t cyf{t\

C0ffTds x'G5 . o;/L oL cGj]if0fx¿n]

ef}ltszf:qsf] ;f}Gbo{ / bz{gsf] cfk;L

;dGjonfO{ ;dli6ut ¿kdf bzf{Psf 5g\ .

k|s[ltsf] cem} cgf}7f] ljz]iftf s] 5

eg] kbfy{ / k|lt–kbfy{sf] cfk;L ldng g}

k|nosf/L x'g ;Sb5 . On]S6«f]g / k|lt–

On]S6«f]g cfk;L ;Dks{df cfpFbf logLx¿n]

Ps csf{nfO{ ljgfz u/]/ c:yfoL Pjd\

5f]6f] cfo' ePsf d];f]gdf kl/0ft eO{ k'gM

kmf]6f]g, kFlh6«f]g, Go"l6«gf] cflb s0fx¿df

kl/0ft x'g hfG5g\ .

k|lt–kbfy{sf] lgdf{0f s;/L ;Dej 5 t<

k|s[ltsf] ;d–cg'¿ktfk|ltsf] cfzlQmnfO{

ljZn]if0f ubf{ k|lt–k|f]6f]g / kFlh6«f]gnfO{ ;Fu}

Nofof}F eg] -;fdfGo kbfy{df k/df0f'sf] lgdf{0f

eP h:t}_ logLx¿n] Pp6f k|lt–k/df0f'sf]

lgdf{0f ug{ k'Ub5g\ eGg] s'/f ;lhn};Fu cg'dfg

ug{ ;lsG5 . Pp6f ;fdfGo kbfy{sf] k/df0f'df

h:t} k|lt–On]S6«f]gx¿ k|lt–k|f]6f]gsf] jl/kl/

Pp6f :yfoL sIf lgdf{0f u/]/ kl/e|d0f ug{

yfNb5g\ . kmntM k|lt–xfO8«f]hg k/df0f'sf]

;[li6 x'g hfG5 . o; k|lt–xfO8«f]hg k/df0f'sf]

u'0f ;fdfGo xfO8«f]hgsf] h:t} x'G5 . b'O{j6f

k|lt–k|f]6f]gx¿ / b'O{j6f k|lt–On]S6«f]gx¿sf]

cfk;L ;+of]hgaf6 Pp6f k|lt–xfO8«f]hg

c0f'sf] lgdf{0f ;Dej x'g hfG5 . o;/L kof{Kt

dfqfdf k|lt–xfO8«f]hg c0f'x¿sf] lgdf{0fåf/f

k|lt–xfO8«f]hg UofF; agfpg ;lsG5 . To;/L

g} cf7j6f k|lt–On]S6«f]g, cf7j6f k|lt–k|f]6f]g

/ cf7j6f k | lt–Go "6 « f ]gx¿sf ] cfk;L

;+of]hgaf6 k|lt–clS;hgsf] lgdf{0f ug{

;lsG5 . k|lt–xfO8«f]hgsf] b'O{j6f k/df0f' /

k|lt–clS;hgsf] Pp6f k/df0f'sf] ;+of]hgaf6

-;fdfGo hndf b'O{ efu xfO8«f]hg / Ps

efu clS;hg ljBdfg /xG5_ k|lt–hn jf

k|lt–kfgL eGg] Ps t/n kbfy{sf] lgdf{0f ug{

;lsG5 . h'g !)))C df pDn]/ k|lt–jfik /

))C df hd]/ k|lt–j/km aGg hfG5 . kfgL

/ k|lt–kfgLdf s'g} ljz]if cGt/ geP tfklg

oL b'a} cfk;L ;Dks{df cfP eg] ljzfn

ljikmf]6g x'g'sf] ;fy} cTolws dfqfdf zlQm

k|jfx x'g hfG5 . k|lt–kfgLdf pkl:yt

k|lt–Go"6«f]g, k|lt–k|f]6f]g / k|lt–On]S6«f]gn]

qmdzM kfgLdf /x]sf Go"6«f]g, k|f]6f]g /

Penning Trap

Penning Trap: o;df k|lt–kbfy{nfO{
t/n gfO8«f]hg, lxlnod tyf r"DasLo
If]qsf] ;xfotfn] kbfy{sf] ;Dks{df

gcfpg] u/L /flvG5 .

k|lt–xfO8«f]hg,

k|lt–clS;hg,

k|lt–sfa{g h:tf

hLjgsf cfwf/e"t k|lt–

tTjx¿sf] cfk;L

;+of]hgaf6 hl6n h}ljs

of}lusx¿sf] lgdf{0f x'g

;Sb5 / oL /f;folgs

tTjx¿af6 -xfdL h:tf

;fdfGo hLjx¿ lgdf{0f eP

h:t}_ k|lt–hLjsf] klg lgdf{0f

;Dej 5 . a|Xdf08sf] s'g}

efudf !)%& -Pssf] cufl8

%& j6f z"Go_ k|lt–xfO8«f]hg

k/df0f'x¿sf] ;d"x / cGo

o:t} k|lt–tTjx¿sf]

;d"xaf6 xfd|f] ;"o{

h:tf] k|lt–tf/fsf]

lgdf{0f x'g

;Sb5 .
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On]S6«f]gnfO{ ljgfz u/]/ cyfx zlQm k|jfx

ub{5g\ . Pp6f xfO8«f]hg ad hlQs} tf}n

ePsf] kfgL / k|lt–kfgL cfk;L ;Dks{df

cfpFbf To; xfO8«f]hg adsf] ljikmf]6g x'Fbf

pTkGg x'g] zlQm eGbf s}of}F u'0ff a9L zlQm

pTkGg x'g hfG5 .

k|lt–xfO8«f]hg, k|lt–clS;hg, k|lt–sfa{g

h:tf hLjgsf cfwf/e"t k|lt–tTjx¿sf]

cfk;L ;+of]hgaf6 hl6n h}ljs of}lusx¿sf]

lgdf{0f x'g ;Sb5 / oL /f;folgs tTjx¿af6

-xfdL h:tf ;fdfGo hLjx¿ lgdf{0f eP h:t}_

k|lt–hLjsf] klg lgdf{0f ;Dej 5 . a|Xdf08sf]

s'g} efudf !)%& -Pssf] cufl8 %& j6f

z"Go_ k|lt–xfO8«f]hg k/df0f'x¿sf] ;d"x /

cGo o:t} k|lt–tTjx¿sf] ;d"xaf6 xfd|f] ;"o{

h:tf] k|lt–tf/fsf] lgdf{0f x'g ;Sb5 . o;sf]

s]Gb|df gfesLo k|ltlqmof ;DkGg eP/ o;n]

xfd|f] ;"o{n] h:tf] ljls/0f k|jfx ug{ ;Sb5 .

To;}u/L o:tf c;ª\Vo k|lt–tf/fx¿sf] lgdf{0f

ePdf logLx¿sf] ;d"xaf6 k|lt–cfsfz uËf

-ldNsL j]_ sf] /rgf / o:tf c;ª\Vo

a|Xdf08df xfd|f] k[YjL

h:tf] cb\e"t k|lt–

k [ YjLsf ]  k lg

;d'kl:ylt x'g ;Sb5

/ …To;Ú k|lt–k[YjLdf

xfdL h:tf k | lt–

dfgjx¿ klg hlGdg

;Sb5g\ . k|lt–ljZjsf

k|lt–dfgjnfO{ ;do–

;dodf Pp6f gofF

dfu{ lgb]{zg, Pp6f

gof F  b [ l i6 Pjd \

st{Joaf]wsf] lzIff lbg]

k|lt–s[i0f, k|lt–a'4, k|lt–hL;;, k|lt–

cfOG:6fOg h:tf k|lt–dxfdfgjx¿sf]

cjt/0f x'g ;Sb5 . ha k|lt–On]S6«f]g, k|lt–

k|f]6f]g, k|lt–kbfy{, k|lt–a|Xdf08sf] ;[li6

;Dej 5 eg] k|To]s ;fdfGo dfgj -jf gf/L_

sf] k|lt–dfgj -k|lt–gf/L_ ;d'kl:yt /xg'

kb}{g xf]nf / <

k[YjLdf k|fs[lts ¿kdf k|lt–kbfy{sf]

pkl:ylt ePsf] eP

of] ;fdfGo kbfy{sf]

;Dks {df cfpg ]

la lQs } Psn ]

csf{nfO{ ljgfz u/]/

zlQm k|jfx;Fu} 7"nf]

ljikmf]6g x'g ;Sg]

lyof ] . t/ o;f ]

gx'gfn] k[YjLdf k|lt–

kbfy{sf] cl:tTj

g/x]s]f s'/f 1ft x'g

hfG5 .

To;}u/L xfd|f] ;f}/d08ndf klg k|fs[lts

¿kdf k|lt–kbfy{sf] pkl:ylt /x]sf] 5}g .

lsgeg] ;f}/d08nsf ljleGg u|x / pku|xdf

xfd|f] cGtl/If ofgx¿ k'lu;s]sf 5g\ / tL

ofgx¿nfO{ s'g} k|sf/sf] Iflt k'Ug uPsf]

5}g– olb ToxfF k|lt–kbfy{ ePsf] eP ofgsf]

kbfy{ k|lt–kbfy{sf] ;Dks{df cfO ljgfz x'g

;Sg] lyof] . ;"o{af6 k|jflxt ePsf] ;"o{–jfo'df

-;f]n/ ljG8_ k|lt–kbfy{ ePsf] eP of] kbfy{sf]

;Dks{df cfpFbf ljikmf]6g x'g] lyof] /

cfsfzdf ufdf–ljls/0f b]lvg] lyof] . t/

o;f] gx'gfn] xfd|f] ;Dk"0f{ ;f}/d08n g} ;fdfGo

kbfy{af6 lgld{t ePsf] k|i6 x'g hfG5 . t}klg

a|Xdf08sf] ;d–cg'¿ktfk|ltsf] k|]dfefjnfO{

b[li6uf]r/ ubf{ xfdL s] kl/sNkgf ug{ ;Sb5f}F

eg] a|Xdf08sf] s'g} c1ft efudf k|lt–kbfy{sf]

;d'kl:ylt /x]sf] x'g' kb{5 .

k|lt–kbfy{ k[YjLdf k|fs[lts ¿kdf

;d'kl:yt /x]sf] kfOFb}gÙ oBlk  …/]l8of] wdL{

IfoÚ jf j|Xdf08Lo ls/0fdf ctLj ;"Id ¿kdf

tyf dfqfdf ;d'kl:yt /x]sf] x'g ;S5 . lsgsL

k|lt–kbfy{ kbfy{sf] ;Dks{df cfpg] lalQs}

Psn] csf{nfO{ Ifo u/]/ pmhf{df ¿kfGt/0f

x'g k'Ub5g\ . k|of]uzfnfdf ctLj Go"g dfqfdf

k|lt–kbfy{ -h:t} k|lt–xfO8«f]hg_ sf] lgdf{0f

ug{ ;lsG5 . k|lt–k|f]6f]gnfO{ Go"g dfqfdf pRr

pmhf{ PlS;n]6/af6 s0fx¿nfO{ s'g} 7f];

nIodf 7f]sfpFbf k|fKt ug{ ;lsG5 .

O{=;+= !((% df ;g{ (CERN) sf

j}1flgsx¿n] k|lt–xfO8«f]hg k/df0f'x¿ tyf

a|Xdf08df oq tq k|lt–kbfy{sf] k|fb'{efj eP/ kbfy{sf]
;Dks{df cfP/ gi6 eO/x]sf] x'G5 .

kl/sNkgf ul/Psf] k|lt–kbfy{åf/f kl/rflnt ug{ ;lsg] cGtl/If
ofg . of] cGtl/If ofgsf] cfsf/ lnlgo/ PlS;n]6/ h:t}

/x]sf] 5 .

k|ltcfsfz uËfx¿sf] ;d"xaf6 k|lt–tf/fk'~h

/ k|lt–tf/fk'~hx¿sf] ;d"xaf6 k|lt–

dxftf/fk'~hsf] /rgf eO{ logLx¿sf] ;d"xaf6

k|lt–a|Xdf08sf] k|fb'ef{j x'g hfg' s'g} cgf}7f]

s'/f] x'g ;Sb}g . …To;Ú ljnIf0f k|lt–
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k|lt–8\o'6]l/od Go"lSno;sf] lgdf{0f ug{ ;kmn

eP . kmdL{ k|of]uzfnf (Fermi lab) n] klg

;g{sf j}1flgsx¿n] u/]sf] sfo{nfO{ :jod\n]

u/]/ ;f] tYosf] k'li6 u/] . tyflk k|lt–

8\o'6]l/od eGbf hl6n k/df0f'x¿sf] xfn;Dd

klg lgdf{0f ug{ ;lsPsf] 5}g . k|lt–kbfy{

pTkfbg ug{ cGo ljljw ;d:ofx¿sf] ;fy}

o;sf] pTkfbg kl5 ;ª\u|x u/]/ /fVg g;Sg'

7"nf] ;d:of x'g uPsf] 5 . lsgeg] k|lt–

kbfy{ kbfy{sf] ;Dks{df cfpg] lalQs}

Psn] csf{nfO{ ljgfz u/]/ ljzfn pmhf{df

kl/0ft x'g k'Ub5g\ . t;y{ k|lt–On]S6«f ]g

tyf k|lt–k|f]6f]gx¿nfO{ ;ª\u|x0fsf nflu

'Penning Trap' gfds ;+oGqsf] lgdf{0f

ul/Psf] 5 . pQm ;+oGqdf r"DasLo If]q

tyf ljB'tLo If]qsf] ;xfotfaf6 k|lt–

s0fx¿nfO{ z"Gotf lgdf{0f u/]/ To;

z"Gotfdf e'm08\ofP/ /fVg ;lsG5 .

ljZjdf ;aeGbf dxËf] kbfy{sf] ¿kdf

k|lt–kbfy{ /x]sf] 5 . xfn;Dd 1ft zlQm

pTkGg ug]{ k|lqmofx¿df kbfy{ k|lt–kbfy{sf]

k|ltlqmof g} ;aeGbf a9L k|efjsf/L /x]sf]

5 . To;}n] g} j}1flgsx¿ cGtl/If cGj]if0f

tyf kl/jxgsf nflu …k|lt–kbfy{Ú OlGhg

lgdf{0f ug]{ sfo{df cu|;/ eO/x]sf 5g\ .

k|f]6f]g / k|lt–k|f]6f]g Pscsf{sf] ;Dks{df

cfPkl5 ufdf–ls/0fsf ;fy} cGo låtLos

-;]s]08/L_ s0fx¿sf] klg pTkfbg x'G5 . o;/L

pTkGg låtLos s0fx¿n] xfnsf /s]6x¿df

k|of]u ePsf OGwg h:t} cGtl/If ofgnfO{

cufl8 ws]Ng ;Sb5g\ . …pRr pmhf{

PlS;n]6/Ú x¿af6 k|lt–k|f]6f]g pTkfbg ug{

;lsG5 / logLx¿nfO{ Penning Trap df

kbfy{sf] ;Dks{df gcfpg] u/L /fVg ;lsG5 .

t/ of] sfo{ xfnnfO{ cTolws vlr{nf] sfo{sf]

¿kdf lng ;lsG5 . jt{dfg ;dodf k|lt–

kbfy{ k[YjLsf] ;aeGbf dxËf] j:t'sf] ¿kdf

/x]sf ] 5 / o;sf] Ps u|fdsf] d"No

^@%))))))))))))))))) cd]l/sL

8n/ kg{ hfG5 .

O{=;+= !((* df k|lt–kbfy{sf] pkl:yltnfO{

cGj]if0f ug{sf lgldQ :k]; ;6n …l8:se/LÚ

df l;lnsg dfOqmf]lrk ;lxtsf] k|lt–kbfy{sf]

;d'kl:ylt kQf nufpg] ;"Id ;+oGq /fv]/

cGtl/Ifdf k7fOPsf] lyof] . !) lbgsf]

;dofjlw;Dd pQm ;+oGq cGtl/Ifdf /x]/

cGj]if0f ubf{ pQm ;+oGqn] kbfy{x¿sf] #)

nfv Go"lSno;x¿sf] cWoog u/]sf] lyof] .

t/ s'g} klg Go'lSno;n] k|lt–kbfy{sf]

;d'kl:ylt b]lvPg . To;}u/L ufdf–ls/0f

a]wzfnfx¿n] -k[YjL tyf cGtl/If b'a}df

/x]sf_ klg k|fs[lts ¿kdf pkl:yt /x]sf

k|lt–kbfy{sf] pkl:ylt xfn;Dd 1ft ug{

;s]sf] 5}g .

ljleGg gfesLo k|ltlqmofx¿df k|lt–

s0fx¿ a|Xdf08sf] oq–tqdf pTkflbt

eO/x]sf x'G5g\ . cTolws pmhf{ ePsf

a|Xdf08Lo ls/0fx¿ k[YjLsf] jfo'd08n;Fu

7f]lsFbf ;"Id dfqfdf k|lt–kbfy{sf] lgdf{0f

x'g hfG5, h'g ;fldKodf /x]sf] kbfy{sf]

;Dks{df cfP/ gi6 eP/ hfG5g\ . tb\cg'¿k

k|lt–kbfy{ cfsfz uËfx¿sf] s]Gb| jf

UofnlS;x¿sf] s]Gb| h:tf cTolws pmhf{k"0f{

lqmofsnfkdf pTkGg eO/x]sf] x'G5g\ . o;/L

pTkflbt k|lt–kbfy{ kbfy{sf] ;Dks{df cfpFbf

ufdf–ls/0f pTkfbg x'g] x'Fbf, ufdf–ls/0fsf]

pkl:yltn] k|lt–kbfy{ pTkfbg ePsf] tYo

1ft x'g cfpFb5 .

k|lt–kbfy{sf] pkof]u

k|lt–On]S6«f]gsf] k|of]u d]l8sn Od]lhË

k|ljlwdf k|of]u ul/G5, h;nfO{ …kFlh6«f]g

Oldzg 6f]df]u|fkmLÚ elgG5 .

kbfy{ k|lt–kbfy{sf] cfk;L k|ltlqmofaf6

cyfx dfqfdf pmhf{ k|jfx x'g] ePsf]n]

j}1flgsx¿n] o;nfO{ eljiodf /s]6x¿df

k|of]u x'g] OGwgsf] ljsNksf] ¿kdf lng

yfn]sf 5g\ . lsgeg] ! lsnf] kbfy{ / !

lsnf] k|lt–kbfy{sf] cfk;L k|ltlqmofaf6 !=*

× !)!& h'n zlQm pTkfbg x'g hfG5 . of]

pmhf{ plQs} lk08 ePsf] xfO8«f]hgsf] gfesLo

ˆo'hg x'Fbf pTkfbg x'g] pmhf{eGbf #% u'0ff

a9L 5 . h'g zlQm ^=@ ljlnog ln6/

k]6«f]lnod kbfy{ afNbf pTkGg x'g] pmhf{ a/fa/

5 . gf;fn] o;nfO{ eljiodf /s]6x¿sf]

OGwgsf] ¿kdf k|of]u ug{sf nflu cg';Gwfg

hf/L /fv]sf] 5 . t;y{ o; k|lqmofaf6 yf]/}

lk08af6 cTolws dfqfdf pmhf{ k|jfx x'g]

x'Fbf cGtl/Ifdf nfdf] ofqfsf] nflu o;

k|sf/sf] OGwgsf] k|of]u ljrf/0fLo b]lvG5 .

æpRr

pmhf{ PlS;n]6/Æ

x¿af6 k|lt–k|f]6f]g

pTkfbg ug{ ;lsG5 /

logLx¿nfO{ Penning

Trap df kbfy{sf] ;Dks{df

gcfpg] u/L /fVg ;lsG5 .

t/ of] sfo{ xfnnfO{ cTolws

vlr{nf] sfo{sf] ¿kdf lng

;lsG5 . jt{dfg ;dodf

k|lt–kbfy{ k[YjLsf] ;aeGbf

dxËf] j:t'sf] ¿kdf /x]sf]

5 / o;sf] Ps u|fdsf]

d"No ^@%)))))))))))

)))))) cd]l/sL

8n/ kg{ hfG5 .


