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Model Building Challenges

(Or “Why Should | Read the Hierarchion Papere”)

> Standard charge assignment does not generally work in
Nelson-Barr-Froggatt-Nielsen models.

> Should be anomaly free.

> The values of §cxm and H_QCD depend on the charges.

> Novel backreaction sector with no electroweak charged
states around the electroweak scale.
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The Relaxion Mechanism
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> The clockwork potential is

N
Vclock = z(_mlzclq)klz + /112(|¢k|4)
k=0

» Connecting nearest neighbors
N-1

AVioek = — 2 ex(PIdy,q +Hc)
k=0

> TOklng my = Mclock > (), Ak = Aclock/ and € = € K Aglock' the
clockwork fields obtain a VEV

\/Elq)kl = f = Myock/Aclock
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> Expanding around the VEV

f+px itk
i
V2

the potential for the angular modes is

N-1
ef* 3Mp41 — Mg
AVelock @ ——— z coS
4 k=0 f

» N pseudo-Nambu-Goldstone bosons with mass ~ /ef .

CDkz

> One Nambu-Goldstone boson

1
N N 2
quNET[_;; N:(Zg—Zk)
k=0 3 k=0
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