


MASS GENERATION
WEAK BOSONS




spontaneous
symmetry
breaking

classical mechanis



1al

hat potent

(iammE
J

Tam My
T

bl
b ]

=
-
r.

Mexican




rotation symmetry




symmetry of rotation broken
(spontaenous symmetry breaking)




spontaneous
symmetry breaking

strong interactions







guark masses zero:
vector and axialvector currents conserved
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I problem \
parity doubling
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MASSLESS
GOLDSTONE BOSON
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Goldstone theorem

symmetry breaking
=> massless Goldstone bosons
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spontaneous
symmetry breaking

field theory




example 1: real scalar field
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=> 2 ground states

\
VIV

V(f)




—p J'c-a/ﬁ.. ﬁ'.h/é/’ rhmaJss 7&.—}'4/



C)m/o 2 X Sf'at/a'r /"* ;



/4?' >0 :

FINoa Ss,ve _"i"'r:x/txr} FProoass /‘-4

/O‘ “ <O
o e r A O/ /Da/cnt/fa/
Cx'( Cr'rt-'/c - P or J;Mf 7[_/‘ ‘-/A
1 22







CAOOFL VXCUwur
(01(.’9*/9? = f:—/aé/;\
el lo> = O

— 7

I %.‘ /Dar/-'clt ~ I Aass 7{,/"

‘f ' n af.f/t' <r

(—5 6:)/-/: v e éo:uh-..

Sflt:rn fan:vur Jyrﬁmléy !rerlé'i?



spontaneous mass generation

gauge theories

U(1)
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B; broken symmetry
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one scalar
,Goldstone — boson®
absorbed by the
gauge boson

mass generation



Phil Anderson Peter Higgs



Kibble Guralnik Hagen Englert Brout
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scalars:
doublet
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degrees of freedom before
symmetry breaking:




after symmetry breaking

3 scalars absorbed
by 3 gauge bosons



scalars:
triplet
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,HIggs® boson




minimal eleciroweak theory

gauge group: SU(2) x U(1)
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SU(2) and U(1) broken
electric charge unbroken
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mass of Higgs boson
> 114 GeV
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