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Walking Dynamics
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Gauge theory in conformal window

(Leino et al 1700.04666)
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SU(2) with 8 fundamental Dirac fermions



1. Walking occurs if chiral symmetry breaking occurs near quasi IR fixed point.
2. The fermion bilinear gets large anomalous dimensions to break chiral symmetry.
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But, it can be large and nonperturbative if the coupling becomes large.



The 2-point function is analyzed from the Schwinger-Dyson equation:
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Near the IR fixed point we use the ladder approximation to get for p2 — 0O
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If o~ Xey  VYm = 1. (-> Needed for fermion mass in TC)



Walking Technicolor

(Holdom; Bando et al; Appelquist et al. ’80’s)

1. When the techni-fermion bilinear gets vev, EW gauge bosons get mass via Higgs
mechanism:
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2. TC becomes strong to break EW symmetry at 1 TeV =~ 4 Vew

3. The would-be Higgs boson is heavy and broad.

4. Since the techni-fermion bilinear breaks the scale symmetry, there will be

a light NG boson associated with spontaneously broken scale summitry.

5. 125 GeV boson might be the techni-dilaton. (Matsuzaki-Yamawaki)



FCNC and fermion mass in WTC

1. ETC interaction instroduces four-Fermi interactions (AETC ~ 1000 TeV)
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2. Because of the large anomalous dimension, the quark mass is given as
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Techni-dilaton at LHC

1. 125 GeV boson as techni-dilaton (Matsuzaki+Yamawaki)
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Dilaton-assisted CHM

(DKH ’17)

1. CHM has a little hierarchy problem,

2. For the FCNC, f ~ 10° TeV

3. We push f arbitrarily high, using the walking dynamics.

4. Because of the scale symmetry, Higgs mass is given by the IR scale

not by the UV scale, solving the naturalness problem:

Mg ~ Vevw -



Dilaton-assisted CHM

(DKH ’17)

A UV theory of Higgs sector

Aspi> M Composite Higgs with
walking dynamics

M +> TeV

Ao~ TeV




Dilaton-assisted CHM

(DKH ’17)
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Light dilaton as DM

Partially conserved dilatation current (PCDC) hypothesis:




Light dilaton as DM
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