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Gravitational system

. pure gravity COBMIEFE
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Gravitational system

. pure gravity COBMIEFE

Truncate
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Einstein-Hilbert truncation g = kG
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Righer order truncation

f( q) truncatlon (pure graVIty) Phys.Rev. D99 (2019) no.12, 126015

Fk=/d4$\/§f(R)=/d4$f9 9o+ 1R+ g2R* + gsR® + - - - |
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Kawai, Ninomiya, Nucl. Phys., B336(1990) 115-145

) N R = Kawai, Kitazawa, Ninomiya, Nucl. Phys. B393 (1993) 280-300
) I | = é /U ;LE—:E) j( % < E_l’%' Kawai, Kitazawa, Ninomiya, Nucl. Phys. B404(1993)684-714

Kawai, Kitazawa, Ninomiya, Prog. of Theor. Phys. Suppl., No. 114, (1993)
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Top quark mass
VS.
Higgs mass

For mi=1/71.3 GeV, mn=126.5 GeV

Shaposhnikov, Wetterich, Phys.Lett. B683 (2010) 196-200

. For m=230 GeV, mp=233 GeV
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How to formulate”

* Metric theories are diffeomorphism invariant.

Diffeomorphism




First-order formalism

 Based on SO(1,3) local Lorentz symmetry (and diff.

» Vierbein e,”

* Local-Lorentz (LL) gauge field 4




First-order formalism

2
S:/d4a:e— i
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* Equation of motion Sia—icabl e




Degenerate [Imit

* Non-linear c model: O(N-7) invariant

» Constraint on fields (¢'¢?) = f25¥

* {2 0:symmetric phase (O(N) invariant




Model with degenerate limit

* Including matters, at a certain scale,

2
D,, = 8, — igr(4Au)**Zap + - -




Spontaneous local Lorentz
symmetry breaking

g SO 1,3 local X d”cf

* (Generation of expectation value of vierbein

* A possible solution would be a flat spacetime.




Spontaneous local Lorentz
symmetry breaking

* Local Lorentz gauge symmetry is broken.

Sy mmetric part (metric)
(radial modes)
Awntl-s Y mmetric part (torsiow)
(NG wodes)

* Degrees of freedom (d.o.t.):

 Vierbein e“a’ = 6.d ol = 10+ Baote. e




Very Ideal scenario!

g . 7 |
St— /d4a:e -V + Tea“eb Fab,w = 7¢ e Gy O AL SR i
After LL gauge symmetry breaking
UV FP R FP :

__F“b VF His
49% prvdLab e

1
s _2RquURIJ«VP0' + R




