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Spontaniczne tamanie symetrii

weak force strong force

Stan podstawowy jest zdegenerowany (symetria obrotowa)



Twierdzenie Goldstone’a
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Trinity College, Cambridge University, Cambridge, England
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{Received March 16, 1962)

1° Gennaio 1961

Field Theories with «Superconductor » Solutions.

AUGUST

Some proofs are presented of Goldstone's conjecture, that if there is continuous symmetry transformation
under which the Lagrangian is invariant, then cither the vacuum state is also invariant under the trans-

formation, or there must exist spinless particles of zero mass,
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Twierdzenie Goldstone’a

na kazdy ztamany , kierunek”

symetrii przypada bezmas
czastka bezspinowa

(






Jak ominac¢ twierdzenie Goldstone’a?

Volume 12, number 2 PHYSICS LETTERS 15 September 1964
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BROKEN SYMME TRIES, MASSLESS PARTICLES AND GAUGE FIELDS

P. W. HIGGS
Tait Institute of Mathemalical Physics, University of Edinbuvgh, Scotland

wyslany 24 July Received 27 July 1964

* w nierelatywistycznej fizyce materii skondensowanej istnieje
wyrozniony uktad wspotrzednych, symetria translacyjna
czy obrotowa jest ab initio ztamana

* w fizyce relatywistycznej role wyroznionego uktadu wspotrzednych
moze spetni¢ wybor cechowania (elektrodynamika)

* mozna oming¢ tw. Goldstone’a dodajac sprzezenie do
elektrodynamiki



Jak ominac¢ twierdzenie Goldstone’a?

Tydzien pdzniej (31.7.64.) Higgs wysyta do Phys. Letters (CERN)

prace z konkretnym modelem, gdzie zespolone pole skalarne

Z potencjatem typu ,Mexican hat” sprzezone jest do elektrodynamiki.
Ze spektrum znika bezmasowa czgstka skalarna, foton zyskuje mase.
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P. Higgs: My life as a boson

So, | thought (and this was verified by a colleague of mine, Euan
Squires, who came back from time at CERN shortly afterwards)
it is not good revising this and sending it to Physics Letters at
CERN, the people at CERN do not understand this sort of thing.
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P. Higgs: My life as a boson

So, | thought (and this was verified by a colleague of mine, Euan
Squires, who came back from time at CERN shortly afterwards)
it is not good revising this and sending it to Physics Letters at
CERN, the people at CERN do not understand this sort of thing.

Pod koniec sierpnia Higgs wysyta poprawiong prace do Physical
Review Letters. Recenzentem jest Nambu. Wskazuje na prace
Englert, Brout. W poprawionej pracy jest wzmianka o czgstce , Higgsa”.
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The model of the most immediate inter-
est is that in which the scalar fields form an
octet under SU(3): Here one finds the possibil-
ity of two nonvanishing vacuum expectation val-
ues, which may be chosen to be the two Y =0,
I; =0 members of the octet.” There are two
massive scalar bosons with just these quantum
numbers; the remaining six components of the
scalar octet combine with the corresponding
components of the gauge-field octet to describe
massive vector bosons.
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