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The massless NG boson characterizes a continuous SSB

The massive Scalar boson measures the rigidity of the vacuum
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F. Englert and R. Brout, Phys. Rev. Lett. 13 (1964) 321

Breaking by Scalars

Lint = —1e (0,0 9 — ¢ 0,0) A" + GZAMA“¢*¢
The U(1) symmetry is “broken” by (®)
¢ = () + (¢1) # 0
1722 QMQV/QQ
q2
L 2 2 2\
M = (99" — 6,0)(g°) TI(¢*) =
2
Juv — Q,uql//q
auge field D y —
gaug 12 q2 _ 62<¢1>2

(M) = —e2(o5) T*PATPAC ()

(@1)  (¢1)

0 Y
D) =

symmetry breaking

NG boson 2

The absorption of the NG boson ensures gauge invariance and mass

Dynamical symmetry breaking

Global symmetry breaking from condensate — NG boson —— Local symmetry

The absorption of the NG boson ensures gauge invariance and mass
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There is no degeneracy but a redundant description of the vacuum

l

There is no NG boson

cf. P.W. Higgs, Phys. Letters 12 (1964) 132.

Apparent breaking is with respect to a preferred vacuum orientation
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The Scalar boson couples at tree-level to two massive gauge bosons
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renormalizable gauge

Brout - Englert

massive vector field

P.W. Higgs, Phys. Rev. Lett. 13 (1964) 508.

unitary gauge

Precision measurements

Consistent quantum theory —

[1971]  G.t Hooft, M. Veltman (Nobel Prize 1999)
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Breaking only by Scalar doublet
My. = (¢)g>  Mz=1(d) (9" +g°) Mi=0

+ radiative corrections

fermions
Z and W discovery

[1983] C. Rubbia, S. van der Meer (Nobel Prize 1984)

The mechanism should be considered as verified !
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fermion masses

These masses could result from a global SSB but consistency requires local SSB
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Fermions acquire mass
in a chiral group

v

elementary Scalar boson favored

some SUSY expected

fermion contributions are critical for assessing perspectives
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