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LSM + LGR

Unknown Fundamental Theory 

High energy 

Low energy 
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Higgs inflation


r ' 0.003
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A Large              would ruin perturbation expansion
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ZZ Xianyu, J Ren, HJ He, Phys. Rev. D 88 (2013) 096013 

Unitarity Bound for Nonminimal Coupling


Unitarity: probability     1            amplitude

 







Coupled channel analysis:
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Generalization to arbitrary background field

                     channel:


J Ren, ZZ Xianyu, HJ He, JCAP 1406 (2014) 032 

Unitarity of Higgs Inflation
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J Ren, ZZ Xianyu, HJ He, JCAP 1406 (2014) 032 

Unitarity of Higgs Inflation




Perturbation theory validated 

Then we do it order by order 



Firstly classical … 

Perturbation theory validated 

Then we do it order by order 



1011GeV

Firstly classical … 

Then quantum corrections … 

Perturbation theory validated 

Then we do it order by order 
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Instability of Higgs potential


from A. Spencer-Smith, 1405.1975 



Instability of Higgs potential
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Instability of Higgs potential
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HJ He, ZZ Xianyu, JCAP 1410 (2014) 019 

Higgs inflation with TeV New Physics


Simplest extension: 1 boson + 1 fermion @ TeV scale 
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HJ He, ZZ Xianyu, JCAP 1410 (2014) 019 

Higgs inflation with TeV New Physics


Simplest extension: 1 boson + 1 fermion @ TeV scale 

103 106 109 1012 1015 1018

0

0.05

0.10

0.15

m HGeVL

l i
l HSML l1

l2

l3Sample A��1 =
1

16⇡2

�
24�2

1 � 6y4t

+ 1
2�3 + 12�1y

2
2

� 6y42 � 12y21y
2
2

+ · · ·
�



HJ He, ZZ Xianyu, JCAP 1410 (2014) 019 

Higgs inflation with TeV New Physics


Inflation potential 
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Higgs inflation with TeV New Physics


Nearly critical 

Large  ⇠



ZZ Xianyu, HJ He, JCAP 1410 (2014) 083 

Asymptotically Safe Higgs inflation


Unknown Theory 

SM+GR+… 

Conformal field theory? 

Criticality in Higgs+top sector? 
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Asymptotically Safe Higgs inflation
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4�(H)�4 －minimally coupled 
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Asymptotically Safe Higgs inflation
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•  (In)equivalence of Jordan and Einstein frame at 
quantum level?


•  Higgs inflation in more complete new physics 
models. Supersymmetry? Supergravity?


•  Enhanced tensor-to-scalar ratio without critical 
point (fine-tuning)? 

Outlook
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