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In Standard Model, gauge and gravitational
anomalies must cancel:
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In Standard Model, gauge and gravitational
anomalies must cancel:
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In Standard Model, gauge and gravitational
anomalies must cancel:
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What about local scale (“Weyl") invariance?
G\ (x) > (2 ;
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 Emphasized by Weyl, Dirac, Dicke 't Hooft:
— Natural generalization of diff invariance (gen. covariance)
 Ignoring Higgs, Standard Model is *classically* Weyl invariant.

* But Weyl symmetry is anomalous:
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What about local scale (“Weyl") invariance?
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 Emphasized by Weyl, Dirac, Dicke 't Hooft:

— Natural generalization of diff invariance (gen. covariance)
* Ignoring Higgs, Standard Model is *classically* Weyl invariant.
* But Weyl symmetry is anomalous:
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Cancelling Weyl anomalies and Vacuum Energye
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See Fradkin and Tseytlin, Nucl. Phys. B203 (1982), 157.
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Cancelling Weyl anomalies and Vacuum Energye
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' n=84+3+1=12
Matches standard model! T1je = 3 x 16 — 48
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Dimension-zero scalars: notable features

ﬂ Scale invariant!
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No new local degrees of freedom. cosmolos in;

See Bogoliubov, Logunov, Oksak & Todorov (1990) and V.O. Rivelles (2003).
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Dimension-zero scalars: notable features

Bl Scale invariant!
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See Bogoliubov, Logunov, Oksak & Todorov (1990) and V.O. Rivelles (2003).
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Cancelling Weyl anomalies and Vacuum Energye

- [ +11 +62
e I —Tq /9 04T
360(4m)2' 0 2 1/2 .

1
W [ng+ 31, s2t 12n,

hw §
Ex = 7[ ng — 213/ + 2ng

—

Pirsa: 23020012 Page 15/20




Pirsa: 23020012 Page 16/20



Page 17/20

Pirsa: 23020012



Olo{ H‘\V\—tg"

l> Grand UnifFication .
i‘) SM(S) s G‘;M LL) gp:‘a(l@) — O

A O O S 5.
2) Exceptionel ! ——t— e
Kl'”'-'v\a-CO«f‘tQ‘r\'- H—I—q—‘——‘ E}
A, e~ eS=U Gz a’v—I—o—c Eg

PR i M S

irsa: 23020012 Page 18/20



/\/\aﬂLc Dguare

(Fﬂ?wieh{‘]ﬂ | At G’\n(sp_y', Ra\m nLA AD{D\M\S

m(IK,K)=tei(K\@tri () e (koK) @Ko ), ®(KeK),
D S e e
bosenic ® fecaion|c — SMPero-fgeéYa\
B e T T e ST o T e TR
m(c,0)=tr(C)ptri(0) o (Co0)® (C2D),® (Co0),

Cs spin(10)@ u(1) e l,Je)/] spiney o ;P,‘,\(lo\
A T T T T ——— W
K‘ Yo A%
n(0,0)=tyi (D)@ tv, (0') € (080')8 (080') & (090") >4 T Frosnev

= e

\/‘;jl\“t ¢ouh‘t1}-\8 "Fov' & 3(”-. (Ln'l‘eyna\’ +{|aﬂ<e7lf}‘«€\

Pirsa: 23020012 Page 19/20



Pirsa: 23020012 Page 20/20



