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Charge Quantisation

Compact group



Local vs Global properties of groups.
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SU(2) versus SOB3)
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SU(2) versus SOB3)
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SU(2) versus SOB3)
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Remarks on U(1)
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Remarks on U(1)
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SUMN)xU(1) versus U(N) L - 9%y
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SUMN)xU(1) versus U(N)

SU(N) + ULl

WIN) o .

V-

7o

N e
N~
)
0 0O o’
Awa“ bt
: th em »raft
O



SUMN)xU(1) versus U(N)
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The centre/zentrum
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E The gauge group of the SM
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The gauge group of the SM

7

Zé": )7’ %’ é)Z)

= sluz) ()

= SUl3) » W)

M@ e

£

§ &

& UL(3) * 50(2)
23

é’_ = 50(%) » SU(2) < WL
Z, z

7"0\,\,& e




The group and its shortcuts
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Figure 2. The action of the quotient group, i.e. the equivalence relation we impose on the group,
in the plane (z,y) where X = 27z(6Qy) + 27y(2As + 3T51) and a group element is g = exp(iX).
We have € Ry while y is periodic (by definition) with period 1, the red arrow represents the
action of the generating element of K, so any two points differing by an integer times this vector
are identified. The blue-filled rhomboid is the minimum domain all points in x,y can be mapped
to, one can think of it as a torus with its interior (a non-Abelian off-diagonal direction) filled in.




The spectrum ‘
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Figure 1. Left panel shows the allowed values of ng characterising all possible electric represen-
tations for each G, choice of the SM group as black filled-in nodes. On the right we show the
corresponding magnetic spectrum ng* for each G, theory.
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FIG. 4. Electric charge spectrum for hadrons and leptons in
the case k = 0.



Embeddings




The map of simplest embeddings
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Figure 20. Atlas of UV embeddings of G|, = SU(S)CXSL;})Q)L XUy comprising four distinct maps

for different values of p = 1,2, 3,6.



SUZY: A model for G,

SU(3). x SU(2) x SU(2)y (1,2,4) (1,1,3) || (1,1,3)
SM fields H BS
UCl) € U2 0 0
1% 7 BSM fields H,H" H" | T+,7°,T- || B}, B;
ng 0,2 4 2. 0,4 2.4
SU@3). x SU@2)L x SUQ)y || (3,2,2) || (1,2,4) (3,1,5) @10
SM fields qr 59 uR,dgr €R
ng 0 0 0 0
BSM fields QL B LULT || UniXr:Di || B B N N N
ng 4 2,4, 0 4,2, 4 2,4, 0, 2, 4, 0
SU(3). x SU(2), x SUQ@)y || (3,1,1) || (1,1,1)
BSM fields Xt VR
S
X
U VR D
E' E" v N’ N N
T T T T T T T Q“'”
—1 _2 1 0 1 2 1
3 3 3 3
H' H" H" H), H HY
B~(T") T0 BH(TY)



SUZY: A model for G,
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Summary
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Searches at the LHC
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The caveat/presumption




