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Š¬Æfg=Ð¢o™**ìZzģ]»ya
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»x!ÅgZ{6,Ç'×yƒX~ZknÆ
Èzn6,»°uJ-gŸqåX

sxÐ÷~5‡]�kÅÛ
Š;ð~ƒð¶Z#z{ZÌà]c*C7ƒZ
åXZkz‰Üz{MÅŠ;ð~àuZe$
™C÷~Èg~W\VzZÑÔp[¯ðƒð
ñsVzZÑpzg]�ZyåXZÒz{%
]k~•kƒ@*åÔê~5Î^ZzgÂ
Y4,»ÒÅN*ðX‰`~sxZq-»x[
F,+Z&+g¤/�Zf$g{[åXR,Zð7iZJy

»%ûqÝ™[åT Wrangler ~z{
ZJyÐ~äZŒ§&Ð¤/m,HåX

‰`»�giâ:R,Zð7iZJy&”V
~ËåÔZzgÀ˜ZyZJ**]Å»g~c

Y1641 eg‚wŠg»gƒD¸XZy»W¸i
~ƒZåZ#¤W&N*ùVzZá:w6,
ä̂¸ZknR,Zð7iÅZ˜bÔ²ð
¤AV6,ÎZÑ]Å1Yh™@*åX-V

Wrangled ¤WZzgðÏ™D¸
�Z!*]Š¶ÆŠzgZy Æ‚B ªz{ð

Y~ 1 7 9 4 ÎZÑ]6,c™D¸X
‰`-Eg;äR,Zð7iZJ**]Ã’k,~
ZJâV~ps™Šc*XX¤AVÆ�

»æ[Šc* Wrangler ic*Š{ƒDZyÃ
Y@*åZzgƒÐic*Š{�qÝ™äzZá

g"1ºÎæ GE¹Y@*åXsxä‚Û¾Æ ‘Ã
Æ R,Zð7iZJy~',F,~qÝÅ¶T

ZkägZŠḡgeÆiâäÆ�ÛÎŠ{ n
§8gR,~WÑ]ÐY&+l§8gR,~~Š!*]

Æ G¸�ŠgZÝZVÆ7šÃY+
ZEwG‰¸X‰`~¼Zg n

³ƒäÐIsxäZq-‚w
Z3^ÃgZi+zZ÷S~Ô6,$h4è

EHE~¦/ZgZ
åÔ˜VZkäZL‚.4zZ,̂g0*w

ÆZ·ZuÐÃZ#-ê
EH

ì Mathews
$4-Ÿ3ð GGGi

¹g~ÆZq-ÂXÃiHåTÃ
Ove r l a p p i n g  D i v e rg e n c e

¹Y@*ìX Problem

tqŠN™ZK̈yZ$k5é EF],ƒ@*āsx‚Û¾
Æ0¾uJ-_./ØtÐu÷ágåX
÷}‰`~Zc*xÆŠzgZyZkä
0*gç‚Û¾~7Z8-¯gkZzgTqÃ
e4×g˜¹Y@*Zy6,¼Š¼iŠñ

¸X‚Û¾~ZygÃ̃Zq-z*~
Z&+oWsge½Ð™[HY@*‰
ā0*ã�āZq-z*~�Ûr³Wsz-i»

:ìX~ZyŠâVWgFjwÅ
Ñ$k,~ÅZz6,Å2w6,»°z‰ÜÜsH
™@*åÔâMz"ÃŠÚcZq-gLÐ
¼Ãƒ@*å@*Zy»_·™jVXŠgZÝt
âMz"Â[Š~¹g~WsÃZ†,̂eì

The Theory of Quantized Fields

ÅZ’Zð»8¶TÆ'Šzgë
Nikolay ¢]ŠZy™Ñ}1ÍC1
Dmitry Zzgeæ~ÑÃz Bogolieubov

¸XZq-!*g¯kgzx~Z# Shirkov

sx¼Š}g;åZzg�1ge6,Ég;åÔÂz{
‰E÷p1iÃÃZ0+Zi™g;åTÅ
zzÐZkÅµ5Ó½ð GÉ4n.ç GIEEÃ'Âƒg;åÔ
ZkÂ[Ã7,"Æˆ=¥xåāz{

1iHƒäeÂXsxÆÛ¼Æ
ŠzgZy~9ZƒŠHZzgZkÅµ5Ó½ð GÉ4n.ç GIEE~

ÅDe$™Dƒñ Lack of Rigour

ZL0*ƒV6,˜âZzg!*CÙ`ŠHXZkø{:
w•6,sxäíÐ**gZW»ZÖg7H
É|ÂtìZq-¢]ŠZyÅw
Ð÷~³]ZkÅóƒV~ic*Š{ƒ̂X
sxÆ‚BZq-Z’ZðñÆŠzgZy
~äZyÆÍl¦/ZgHā¾§b‰`

‚B Æ ~WäÐI~äWM6í
âzÂ"$Å¶XZyÅW\V~®

âzÂ"$ ‚B WˆXLL?äWM6íÆ
…ZkÆ0¼ LL ZrVä¹ óó Å¶?

X óó ™**ƒÇ
W\»HÈì?~äZ§g LL
HX

sxÅW@iIXLL»Zyèo
Å»\V»g™ÆZyÃ‡.Þf™-Eg-V

ÔDyson Zzg¢]ŠZâV‰�Û~}eZðÍ
ZzgZ%M~ Oppenheimer W6;\

eZËYyñÃ]‚.6,zW-Eg;WsIgZŠ'''F,À:i™c*zgu”Z

6,zW†Z?xÔ¿WŠâVÅ−c*Š,
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Ã{ZãeÂóóXZrVä Wheeler z™5ÎæG
¹X

~Zk?m,6,ªZyz̈gg{ŠHÔZk
!*]6,ágāíÃZk§&ÐpŠÃÒ
™**e’Xsxä÷~]?ØÃCk

ñÃ]»ZLW\ÃÍc* LL HZzg¹:
�Ûz|#™**ìÔ‚Û¾ÅŠ*)“zZà(
ìóóX=Â¥x„7åātL{sxÅ
ZKi0+Ï»WsŠZgåXz{uÐic*Š{

)“zZáÔ̧z{g^a¤/z:ÃÑ!
™DÉââwÃÌÔ@*ZLWàc*iÅ
n™ÃX~Zzg‰`~Šv¤/�Zf$
¤W0*weZ],ZuÆ6,*g¸�ZO]
(„ÐZLW\Ãåîg6,Zµgpp»
ZIåXeZ],ZuäZL÷á0+Zg‚³Wàc*i
Ã÷áùHZzg‚Û¾Åõu)VŠ*~
ZL;BWßŠ{G%!*xà]6,VŠHX=
Zk!*]»ZˆkåāZkn»gDyZC**
÷áh+‚Š{ßbZzgÃc*Cn»åÔ{mîg6,
Zk!*]Æ7Ãā‰`~÷~7ic

²+¶p~sxÆtg{6,¿™ä
pŠÃ6g:™eX Æn
ÃðZq-ßˆZ#~WgFjwÅ
·̈VZF,DnÅ§sWg;åÔÂsx
ÂÐ‚÷feƒñZz6,Å§s
Ygì¸XZrVä=gzu™7Y:
LL;VÔÂñÃ]H?äWM6íÆèo
ZyßÍVÃŸŠØ�~ä?m,Gó̧óX

~ä¼:¹ÔQ Æn Zq-œ
7Ô~äZk!*g} LL HDƒñ¹:
X óó ~¼Ì7H

sxä7Y:YV7?
LLYè~Zkçn~pŠÃ)t
Ck™@*ƒVóó

>?‚Û¾ Æ‚B LLZknÆgDy
~ZC**x¯äÅZy¾§bgÄMhƒ?óó

~äsxÅ§sg̃™Š¬Zzg
ƒäÆ M {ñlg;X¼xí6,v

ŝx·̈Vm|™Zz6,−‰X
‰`~sxZq-»Šßg]qw~
Ô̧Yèz{',Ryz*yÐzZuŸi

~0*Îy Y1947 Ã~¢]ŠZy¸X
Æªx~WäÆˆ',ß-Eg;Ä
~ŠgZÝz{¬0*Îã³™Š{6,zW
¸Xšµ‰Zz‡]z{Ck™D¸ā
Z‹ZO]Z

_545Òg.3ï
HGEIEHÅ§sÐZy

ÆÜsZqÐi~|u',@*Yg;ìX‰`
YyG̃Ô Wrangler ~Zq-Zzgg"1ºÎæ GE

ÃZ#-ê
EH

ì¹g~6,Zzg¥ John Meggs

§&Ð»x™g;åXz{ŠgZiŠÔe¢Ÿ
zZÑÔ`êZ‹}åXøg}g^a

CYÆâÎtZ¯Z{¶āsxZzgZk~
”h+Z%sgZñåā̃G¾g8-~
g^a™g;åZzg̃GäVÆ¬Ý~
sxÃ#ƒzZÑÝÈŠc*TäZyÃ
Ø™Šc*åX

G̃!*sy¯`~`ŠHZzg8ZÝe~»
–~™Šc*X Æn ÃLeÌZq-‚w

Zq-gziZ·tÐ~WgFjw~ñ�Šå
Z#0*w$4-Ÿ3ð GGGiZzgsxZq-#}Æ!*CÙ

Æ 9}@̧*YỹG»ZkÅ8ZÝe~
ZJyáÃXz;VeZ],Zu»‚. n
÷á¤/ŠgleZi+yWŠHZzgQÐVÆŠgxy
¤/â¤/xcÑzqƒ̂T»~äx@{
HXZi+yÔsxZzg$4-Ÿ3ð GGGiÃG™g;åāZ¤/
ZrVäG̃Ã8ZÝe~«:ÅÂZkÆ
”h+nÆ!*ßZôZW,Z]ƒVÐXZkä
¹ā̃G‰`~Ÿi¤̈DåZzgZ¤/
ZrVäZkÃ>™Šc*ÂCwÅzz0
YñÇXZi+yÆLzV~v�xtåā
sxÃe’ā̃G»#ƒ»ÂgDy
ZkÆêÃOW,:™}ā8ZÝe~Æ
¤WÅdzŠZ¼»xÒVH÷XsxZzg
$4-Ÿ3ð GGGiäG̃Ã8ZÝe~Š}Š~ZzgZkÆ
ˆ̃GZ&+7~~5i#ÖqÝ™äÆ
ˆ‰`ÐgÁƒŠHX

Y~sxÃZßL»Òßy~ 1957

Zöà$4-āõ GG$45½ø GH»6,zW³™Šc*ŠHZzg~
Zq-!*gQË4zZ,̂gÆ%g{ŠHåXtZ,
%µ6,åZ#~ŒÛd$ŒÛd$ZL‘Ã
»™[åX

!*[ŠHg{ÔZ�aL»Ò
151- 156 ,] ßyÔ

†Z?x»*)¹gç(¤/z\Ñzq
~$4-āõ GG$45½ø GHe6g¹ÔZßL»Òßy
~zZµåXt-gà6bÅ6,Zãqg]¶
�ZÝ~gZL»ÒWs‚bZzggZL
»ÒWsWgF»%œ/ƒCåXsxÅWæÅ
»g~Æe~-Eg;ägc*èÆ%
Å)qwqgÂVÃR,Z$i¨é EEgx™Æ¬Áy
qg]~ps™Šc*å�diâ�Zy
6,zWÆÐ÷ác*y÷áyåTÆ6
g^a¤/z\ÐZy,zZh‰Xsx»
Ší6,ØåT~�Ûl6,÷{Zk,Zã‡AÔ
Zk§sÃä~'telÔZzgŠ-Zg6,

�1geWzm,ZVåXŠzu}ŠízV~

‰@*āgLŠízVÃZµ ˆ ÎŠ~ o0*g
Zµ¯c*YnX÷ZŠíZy~ÐZq-å�
sxÆW~Ð‹åTÃqw„~
6�ÛoÐ=c*ŠHåªeàfel

XZ¤/p�Ûl6,Ãð ç Zzg¹„WgZxŠ{Zm,~
Zk,Zã‡Aw7ƒZåÔ@*ë»x™äc
tVJŠZgŠíåTÐ~Z[J-}Ì
¯Z0+ziƒZåX
Z�aL»ÒÅZOðäsxÃ�Zk
ŠgÂzŠ~Â/g¦{$4-āõ GG$45½ø GHÚ~Zk
ÐZCZ[aZƒZ�āZÌJ-Š*ŠÃF,

}¸X6Ší ‚B Æ ~Nqw�Ûo
~»xÑzq™äÆÃðZq-ßˆÔ~
Zq-gzi¤8-~ŠZ4ƒZÂŠ¬āÛ
ŠgXÆŒÛd$6,Zä6,zWi÷}ŠgzZi}
6,¦Z̧zg÷}�ÛoÃŠN™$Z:Z0+Zi~
(,(,Zgì¸XZŒgziZ#~äŠí»
ŠgzZi{ÅÑÂŠ¬ā÷Z÷{�Ûo¸T$åÔ
ZzgZq-6,Z**elZzg)qw™ÏZkÅ(7,~
ƒð¶XZ#~ätÞŠ]sxÃŠîðÂ
z{W9Ð!*CÙƒ‰ZzgZkÃfZCQ¦g
HXZrVä=¢ŠÑc*āz{ZkX»
iˆl™,ÐX¼gziˆZ#~ä

Š¬ā ‚B Æ Ší»ŠgzZi{ÅÑÂô̧T
÷Z�ĝ�ÛozZ:ßN*Šc*ŠHåXÂtåŠ$+/
ZßL»ÒÆ6Z:¹gc*èÆ6,zW»X

šµsxZLZW,W�Û+Ší~ËÂx
FÆ(gaVÆŠgxyÎg`Åâ#
åX÷~7†eZËwSÅëCÆˆ

J o h n  C l a y t o n YyµHZ
�‰`ÐåZzgT»8ZÝe~ Taylor

‘ÃZ#-ê
EH

ì¹g~~-ZÕ6,Z&Ð,ç EE6,
åÔz{Ìøg}¤/z\~Z�aL»ÒÆ

Ray ¼ZgÆîg6,÷áïƒŠHXg}7ñ
TäZ�aL»Ò~�gZ&+g Streeter

¤/�Zf$¤̈DÆ÷á0+Zg»g™ŠÏŠ3ð
¶Ôz{sx»*¤/�Zf$¤̈DåX¼

ÃŠzuZ Peter Higgs ¸VÆˆð3¾æ X
YE

7†eZËwS³HŠHZzgëƒ÷}
WgZ3ŠíÃ_2.ç IJG™D¸Xð3¾æ X

YE0*gç
Šgc*Ä™Æ!*xà]6,VŠHXZ�x»g

teZ°ÅÑ†6,6,zN*yÃ 9 Y~ 2008

~ ÑàgÔªÑg`ŠgZyÃÑàgÔuyYZ
yHŠHT»Zq-(,ZÑ3¾æ X

YE0*gçÅ
Šgc*ÄåTÃCÙÃð0*gç‚Û¾Æœge

ƒä6,¢g‚råXð linchpin âew»
{ñlTÔÑ~ÔpÎZgZK̈yåÔ1ÀÅ
!*]tìāëä‚Û¾6,LnŠ!ìw7
HåX

ëƒsxÆ(,}g−)ŠZgŠíÆ
¤/ŠrÑDgT¸ZkÃÒ~āZy
Ð5‡]™ÆwÆg^a6,Z85»4ø EGH

Åµ/È~™ÃXësxÐÂµgnp
¸āz{…g^a~Ç[+÷�ÛZë™,
Ðp6āˆ~U*"$ƒZøg}Îg`
Æ0*kÜsZq-6uZyR,i+)‚³(
Xå�z{¤/�Zf$¤AVZzg7†
eZËwSiÃŠï¸Xt;gzge-Eg;Æ
ââ6,Z,̂z3,�AØôÅZq-?m,6,Œå

Masses TäZ&Í-)42.ç GGGEH~0*g<Æâw
17 ÅaZzZg»Zq-§&zäHåX)Z‹
Zk ÑO.e$}Z˜jV6,Œì

F,3ÐZA[HŠHì(X n
ë¤AVZzg7†eZËwSiÃ

šMZ™̄ ¥xƒZāsxßyÅZq-Z£~
YD÷XZyÅg;öÇ{ ‚B Æ ~ÂZF,
~¶�»ÒÐic*Š{ÃA6, Putneyé�

7¶Ô…z;VLÌæú7HŠHåX
²‰`~÷áxÆz‰ÜsxÅZâØCÙ

aw¹ZÒŠ@‰̂Ôßy~ ‚B Æ
ëäZyÃL:Š¬XTŠzgZyz{ZL
ZO]PJÆ”w~u¤/ŠZVÂ̧
sxZzgz{Zq-Šzu}ÐZµ»°z‰Ü

Æ ¦/ZgDÔz{0*Îy~ZKŠz@V
BZÒz‰Ü¦/ZgC‰X ‚
e~0*g¹Ð!*CÙsxZiûzs»g
ƒD¸X-g\ZzgZ%MYäZzgWä
~ZyÆZ\g»o-wẑsF,+ƒ@*
å˜Vz{ZK@*i{0*gç‚Û¾¹gm,6,¼
ŠïZzgZßL»Ò~ZL6¤/z\Ã
6,zñ^™D¸Xz{øg}¤/z\ÃŠ*Å
‚Û¾ñ‹~0*gç‚Û¾g^a~ç

5¯äÅÃÒ~¸XZyÆPJÆ
!*¹{~tÎŠZ×:Z\gsxÆÑ̀
6b»z¶gìXË:Ë§bz{ßy
ÐŠzgF,+̃´c˜iñäÆŠzgZy
¼Š¶»Èzn™fe¸X)i0+Ï(Æ
ZkŠzg~„Z#z{MÅŠ;ð~¸~

À™@*åāsxWy“J-t)©à
¾èo-w',ŒÛZggÄÃÐXZ(Ck
ƒ@*åāZyÆ˜izVZzgZ*7gIV6,á̂
ÆvyÅˆ°c¼Ì:åXZ¤/pW\
ziy~ic*Š{¸g~:¸pKãzgil

~ZyÃÃðŠp7¶X
ZL0*gç‚Û¾¤/z\Åà]‡ì
™äÆŠzgZysxä0*w$4-Ÿ3ð GGGiÆ
‚BZ·Zu¿Yg~g3X0*wÅaZö

�~zZ−+ÆŒVyz*y~ƒð¶
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ZzgŠv',¤â~¢]ŠZâVÅ§bXÅ
Tom à¤/Zƒ&+ZyÆÜ¶‰N*x°

�Z�aL»Ò~6,zW0ŠHåÔ Kibble

',R~ZkÆfZC:©äsxÅ
§s

²āAõF−Wä~æŠÅ¶�Ñ̀
Ñ8-Šz46,Èƒð¶X

ŒÛd$ÞÆz‰ÜgziZ:$4-Ÿ3ð GGGi�Z[
gc*èÆ%~6,zWåÔYyZZzg~
Z�aL»ÒÆÚg¸gZy~ZN

ƒD¸XÞÆŠzgZyËÌœsx−
WDZzgíza3äÆŠzgZyÔ¤/XÙ

Ð…ZL‚Û¾ÆË6Wàc*ÐWÇ{
™DXZyÆ0*kgziZ:6Wàc*iƒD
Zzgz{ëÐVÃ‚ƒ&+8-1geÆîg6,ZEw

Æ ™D¸XZyÆ-ðWàc*ÃZôo
GgÆˆ$4-Ÿ3ð GGGiÔZZzgñÃ]Å@y ‚B

ZyÃn{™ä~Ã÷áVƒYCXëŒÛd$
å»x[ƒYD¸X1sxZk!*]

%ŠZg Æ‚B Ð"çZŒgzi6Wàc*
ƒYDX@*ë‰ŠisxÆWàc*i~
ÐZq-Wàc*Þ~i0+{$gLÔQz{!~

ZkÅ Æ‚B Ð−YDZzg7g}”zæ
ï~~#YDXWy»gtË‚Ûp
̀9~$4-Ÿ3ð GGGi÷B�g�ZzÄÆT
ƒY@*TäZkÅ¼Š}¬]6,»x
Hƒ@*åXtÑ•»gT~ZÒsxøu
Wàc*7™DZzg$4-Ÿ3ð GGGiZkÅÝŠ¶zZà
µ5Ó½ð GÉ4n.ç GIEE9E÷p1iÐ™[ƒ@*åÔ
WàsÑ•»g~¶X

Zkz‰Üª�kÅWy~Š;ð~sx
Zk!*]6,ØgT¸ā0*g<Æzq-ZÚ

l e f t - r i g h t  p a r i t y Z¶~
?m,™ä6,z{ symmetry violation

ââZÅxÐøzxg{‰Ô̧ZzgZk!*]Å
De$z{ZÒH™D¸XtŠgZÝZ&Í-)42.ç GGGEH~

left-right 0*g<Æzq-ZÚZ¶~
Å',&½5ë GE

Y»Gz£ spatial symmetry

r a d i o a c t i ve å�gi+-ZÁeP
»f)ŠZgåX¹Y@*åāZ#0*g< decay

ZÚZl™D÷Âz{ŠZN;Bc*Q!*N
;B§&Ð™D÷Xc}KW6,c

0*g<Ã%gZ!-?çGEE par i ty operat ion

Ðps™ŠêÔªŠZN mirror images

;BzZá0*g<!*N;BzZßV~psƒ
YNÐÔZzg!*N;BzZáŠZN;B
zZßV~psƒYNÐXZ¼z!5½545ë G

YEGH

Zzg7Z8-¯gw~c}KôpgSì:
ªZy¸ÂVÆik,ZW,Å3©ïGEH345å XEGHeZzggZV$
íe0*g<Zq-„n»gztZ(g™D÷X

ŠzuzVÆ´z{sxäŠgc*ÄHå
āzq-EÄ¯gkŠZN;BZzg!*N;B

ƒCì asymmetric zZá0*g<c
TÅ¯Y6,z{c}KÅÜszgi~™C

mirror image ì:ª%gZß0*g<
ÆZÚZ¶ZKZÝÐZ particles

n»gztZ(g™D÷X‚Û¾~Zk
x,y,z ßg]qwÃê~eZð!54k5ÿ GEIEð~

Æ‚íÐÒyHY@*ìÔ coordinates

ªTÃc}KR,Z$i¨é EEgÂ»**xŠc*Y@*
ìXsxÃtWàc*Wc*ZzgZrVägi+-ZÁ

Y1956 e}ÆZ�xÆ}ò6,»xHåX
~Ã¼-Eg;ÅŠ!*C¢]ŠZy854è FJGE

äZK Chien-Shiung Wu ì8-zz
§8gR,~~cKzZÇøŠ@¶ÔTÅzz

»ââZÅxŠc*ŠHÔ1t:Âsx Y1957Ð
Zzg:„zxzzÃ5åX

tZ(YVƒZå?
sxÔzz³Ç8-0*àÆ6,*g¸T
Ã0*gç‚Û¾ñ‹~r=tH
Y@*åXz{CÙZkGz£Ã**»g{ŒÛZgŠ}Šê
�ZkÆ4,Šq-)�ƒ@*åXsxÐt

tƒ̂āZrVä6zŠ{Æ_Z{0*à
Ãâ5T~t?m,HŠHåā0*gç

or beta decay ‚Û¾~zq-ZÚZ¶

Æfg=ÔÅ3©ïGEHgZV$c}K\-.çH~Å
Üszgi~ƒC¶X0*àäZL‡b
™äzZá§&Ð�Z[Šc*āo~
Å3©ïGEHgZV$\-.çH~ÅLÌÜszgi~7
ƒÏZzg�ÃðZkÃe&ìz{Üs=
!*]™g;ìX

@*ëŠzeÝZ%k¢]ŠZyàZzg
Y~Zq-Ä 1956 ÔLee & Yang &45ëGGE

Y

÷áù™`¸T~zq-ZÚZ¶~
Å3©ïGEHgZV$\-.çH~ÅÜszgi~Å7Íð

ÃWâŠ{™zZ1 Wu Å¶̂ÔZzgZrVäzz
åāz{Š/™}X0*àÆìw~t£!
9:åZzgsxÃgZá™Æ!*ig3āz{Zk
Wàc*6,'×h+î]™,XàZzg&45ëGGE

YÃ
Y1957 c}KzZÇø6,î]ÅzzÐ

»ââZÅxŠc*ŠHXââw6,mZix»
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