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/The puzzle to solve R

Can chiral interactions at difé. Oy, =1 (HT D H) ¢RV“¢R

generate gauge anomalies? " ) Z _
There were doubts about the O, =4 (HT? H) YR,
=i (HYDgH) $proyad,

operators on the right, which
enter in triangle diagrams: 0
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/Current arguments \

The f0||(2)Wing toy model:
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has a chiral global UE3ymmetry with this conservecurrent:
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/Reasoning with Effective Field Theories (EFTs)
Toy model + gauged chiral U{¥)Mass for the fermions.
Integrate the fermions out, keep only bosons.
The anomalies will be carried ByessZuminoterms:

Axionic OF;F;| |GeneralizedChernSimonsA; A A; A Fy,
In our toymodel, they are:
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Usual gauge anomaly cancellation conditiofns
No dim6 contribution!
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/EFT argument for SMEFT

Gauge anomalies are independent of Yukawa and gauge
coupling values. Then, suppose all SM fermions much heav

than W, Z and integrate them all out of SMEFT!
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SMEFT at dim-6 is gauge anomaly

(from triangle diagrams) free



https://inspirehep.net/literature/1836452
https://inspirehep.net/literature/1836452
https://inspirehep.net/literature/1836452
https://inspirehep.net/literature/1836452
https://link.springer.com/article/10.1007/JHEP05%282021%29153
https://link.springer.com/article/10.1007/JHEP05%282021%29153

Appendix A

On the conditions derived by Cata et al'%,...

They say that to make SMEFT gauge anomaly free, the
following relations among dir6 Wilson Coefficients (WCs)
must besatisified
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...their clear counterexample,...
Consider the SM and add a singlet Weyl fermion with a
Majoranamass and interaction with the neutrinos:
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integrate it out andhe only nonvanishing WCs are:
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Both the SM and the NP sector are gauge anomaly free on
their own.

...and what they missed

What they computed is equivalent to (in our toy model) have
considered the classically nmno nserved *“

jf = 2q) ( AZ ol %y, LYk, L + SRk A2 5 ol RYuVrk, R) + @B VRV V5 VR
Which misses the Goldstone contribution.

Notice that the constraints they found are trivially satisfied by
models in the class of Universal Theories.
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Details on our toy model and the current reasoning

The U(1)is a vectotlike gaugesymm Under which the scalar
is neutral. The U(1)B transformation law is:
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And itsNoethercurrent in the unbroken phase is:
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If we want to gauge U(d)we should cancel these anomalies:
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TheLagrangianvith both gauge symmetries is:
L=- éFﬁ o= g7 P = 1Dl = VIgl) + 5,
+1 F (80 DuSO) Y, LY kL + ZF (SOT(BMP) Uk Y Vi, R
In the broken phase, the GiBrmion couplings are:
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C ur rieAhd to compute the anomalies, we compute
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The Feynman diagrams cancel only after taking the derivativ
For completeness the EOMs:
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Appendix B

More on the EFT reasoning for our toy model
The Yukawa term that we add to the model is:

0L = —yrpthy LYk, + h.c.
And gauge invariance requires:
2q =q)

The anomalous Ward identities do not change.
The anomalous gauge variation of the EFT is:
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And the gauge transformation rules are:
0A, = —0uea, 0B, =—0€B,

And the details on our SMEFT computation
We parametrize the Higgs as:
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Modifications to the LH gauge couplings:
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EFT from dlml couplings:
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Gauge varlatlon
05 [ (693 + 207 — 392 — 33 — 42 -
L399 2+ YL Wgwﬂ B
W(Cs of the bosonic EFT:
Cryws = 6_./1\2 [30(1) + 30(1) + 12c(1) + c(l) + 4c(1)]

- yeyL)

LerT D —

—Ya)(Ya + Y@ + Yu)

5£EFT = — yl?j) BB

(3yg + yr) BW3

€3
1672

E4,BB =c0)(¥q — ¥u)(Wq + 2yu) — C Y (4 — ¥0) (244 + vo)

—65023 (v + vayq — 42 + vouu + v2)

~c (Ya — yu) Wa + v + yu) — 56&12 (e — yr) (2ye + L)

1
3 2 (42 + yeyr — 493 + yLy, +42)

3 c(p31?4 (ye + YLYe + yg + yuye)
Further reading:
J.Preskill Gauge anomalies in an effective field theokypnals
Phys. 210 (1991323-379
F.Feruglig A Note on Gauge Anomaly Cancellation in Effectiv
Field TheorigarXiv 2012.13989 [heph]




