Stueckelberg model

and
Composite Z’

Michio Hashimoto
(Chubu U.)

PRD90(2014)096004
(arXiv:1409.4954)




31 Where is Strong Coupling?

« SM is almost perfectly consistent with experimens—— My DM, ...
« SMis applicable up to the Planck scale. -
e SM has no strong coupling regime. Classical conformality ???
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But, the Landau pole can be less than the Planck scale,
If the coupling is slightly larger than the hypercharge!
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A strong dynamics in high energy may generate

L = idp + Gs(Py)°
+ Gv (7"9)" + G (o’ 4)" + -

What is the remnant?
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§2 Strong Stueckelberg Model is equiv. to NJL Model

Stueckelberg Model for the massive photon
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Stiickelberg scalar field
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Normalizing gA,, — A, gB — B with 1M = @ f

- B = 1
Ly = Vi + YAY <=

1 . JI8Y 1 2 1 .
ﬁg — —@FMUF'{ —+ Ef (AH — EO'LLB)

)

1
Lot — —g(auA” +gfB)”

In the limit g — ©C
_ _ 1 1
L =i + DAY + §f2/4i - §f252

Gauss integral yields the NJL model:
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Stueckelberg model as low energy effective theory
L = mign + Gs () (n°) — Gv (7y"'n)”

with Majorana-type scalar four-fermion coupling

The kinetic terms for composite scalar and vector appear in low energy

Low energy EFT

We use the auxiliary fieldso ~ e, of ~ 77y, A, ~ 7y
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Weinberg rotation
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B(x) is aredundant fieldandwe ad(ég — 1)

This delta function in the partition function corresponds to G.F. term.

We then obtain Stueckelberg model in low energy:
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RGE analysis (BHL, 1990)

% NJL at the compositeness scale
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Full set of RGE’s
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Infrared fixed point

(Majorana) Yukawa coupling
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Quartic coupling
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5.3  Summary

% The possibility of composite Z’' was discussed.
In particular, the nature is controlled by the IRFP.
The strength of the gauge coupling and the existence of
the Stueckelberg mass term suggest the compositeness of Z'.
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Future work Phenomenology of Z', Masses of quarks and lepton...




