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Why baryon number violation?

© Necessary to explain the dominance of matter over antimatter in the
universe.
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Why baryon number violation?

Necessary to explain the dominance of matter over antimatter in the
universe.

Some new physics models introduce BNV interactions: Grand Unified
Theories (SUSY, non-SUSY, extra dimensions), gauged baryon
number...

LHCb experiment has recently set a bound on the BNV process
T = pput T

[LHCb Collaboration, 2013]
In the SM, BNV can happen through nonperturbative effects but with
an extremely low probability (at zero temperature).

[G. 't Hooft, 1976]
= The measurement of BNV would have the track of new physics.
= BNV might be important in new physics models, even if it is not
present at the perturbative level.
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Instantons. A brief introduction

vin)

[G. 't Hooft, 1976]
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Instantons. A brief introduction

vin)

d*x d 8r
St o / 5 P (o)™ o°M T1 (qaqt)™ eXP[ > — 2722 21
Ny

[G. 't Hooft, 1976]
[I. Affleck, 1981]
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Instantons. A brief introduction

Vin)

-2 -1 1

d*xd 872
St o 2 (o)™ ooV T (qaq0)™ exp |~ — 212022
p° N g

[G. 't Hooft, 1976]
AB =AL = Ny
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Instantons. A brief introduction

Vin)

d*xdp 87
Sen o / o (p11)™ p°M Vipgrs (9pdqqrls) exp [—gz —2m?v2p?

[G. 't Hooft, 1976]

[J. Fuentes-Martin, J. Portolés, P. Ruiz-Femenia, in preparation]
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Instantons. A brief introduction

Vv(n)

SM: g~0.64

d*x dp 82
Sir o(/ > (pﬂ)ﬁl pONf Viogrs (Apqqqrls) exp [— 2z 212 v2p?

[G. 't Hooft, 1976]

[J. Fuentes-Martin, J. Portolés, P. Ruiz-Femenia, in preparation]
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The Non-Universal G(221) model

G = SU(2),2SU(2), ® U(1)y

qj: (2,1)(1/3) qis : (1,2)(1/3)
ugi + (1,1)(4/3) dri: (1,1)(—2/3)
Iij: (2,1)(-1) Iis: (1,2)(-1)
eri: (1,1)(=2) 61 (2,1)(1)
b2 (1,2)(1) b: (2,2)

[X. Li and E. Ma, 1981]
[E. Ma, X. Li, and S. F. Tuan, 1988]
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The Non-Universal G(221) model

G = SU(2),@SU(2), ® U(1)y

bij — (by) = u/V24;
u~ TeV
SU2)L e UQ1)y

Symmetry breaking pattern: SU(2); ® SU(2), — SU(2),
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The Non-Universal G(221) model

h&l
—gzg 2:>gh»gl>g
\/8h + 8

We assume g, is large (but still perturbative) such that SU(2), instantons
dominate

O = Viogrs (qquqres)
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The Non-Universal G(221) model

8h8I

T 5 = 8h: 81 > 8
\/8h + 8

We assume g, is large (but still perturbative) such that SU(2), instantons

dominate

Og1 =Vpgrs (qquqrgs)

Quarks hadronize: xPT,RxT
Baryon Chiral Lagrangian

obd ~ v (B[] ¢"
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BNV decays

B(r" — putuT) <3.3x 10~/

[LHCb Collaboration, 2013]

Javier Fuentes-Martin (IFIC) ConfXIl. QCD and New Physics



BNV decays

B(r" — putuT) <3.3x 10~/

[LHCb Collaboration, 2013]
but...

T (p — e+7ro) < 8.2 x 10 yrs

[K.A. Olive et al., 2014]
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Proton decay: p — em

Javier Fuentes-Martin (IFIC)
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[J. Fuentes-Martin, J. Portolés, P. Ruiz-Femenia, in preparation]
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Proton decay: p — en®
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gy < 11— 14

[J. Fuentes-Martin, J. Portolés, P. Ruiz-Femenia, in preparation]
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Summary and concluding remarks

@ Instantonic effects gives rise to B and L violating processes conserving
B-L.
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Summary and concluding remarks

@ Instantonic effects gives rise to B and L violating processes conserving
B-L.

@ If flavor violation is present in the gauge currents, the flavor violating
structure is inherited in BNV instantonic operators.

© These effects are negligible in the SM... but we saw that they are
important in other new physics models and its analysis can provide
some constraints to the models.

Thank you for your attention!
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