
NGBHiggs loop-level couplings
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Are gluon and photon couplings enhanced?
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NGBHiggs loop-level couplings
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Typically* NO:

1) Shift-symmetry

O� ⌘ gY
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16⇡2f2

y2sm
g2⇢

H†HBµ⌫B
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2) Even if some states are light, effect compensated  
   by modification of yukawa

3)     can be sizable...cZ�

Delaunay,Grojean,Perez’13; Montull,FR,Salvioni,Torre’ in progress...
* Exceptions: fully composite light flavors, large fermion representations
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3. SUSY
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Two Higgs Doublets Models

Blum,D’Agnolo,Fan’12; Azatov,Chang,Craig,Galloway’12
Montull,Gupta, FR, ’12

m2
h ⇡ m2

Z + 16��v
2

heavy Higgs 

1252GeV2 = 912GeV2 + 862GeV2

*Ignoring loop effects that couple b and Hu (Gupta,Rzehak,Wells’12) 
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Two Higgs Doublets Models
modified Higgs couplings

�V = ��h
4 + �h3H + ...
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heavy Higgs 
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Need SUSY contributions to V(h,H) 
(Heavy stops,D-terms,F-terms,...)

*Ignoring loop effects that couple b and Hu (Gupta,Rzehak,Wells’12) 
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Two Higgs Doublets Models
modified Higgs couplings

�V = ��h
4 + �h3H + ...

yb
ySM
b

= 1� 4� tan ˜�
v2

m2
H

yt
ySM
t

= 1 + 4� cot ˜�
v2

m2
H

Blum,D’Agnolo,Fan’12; Azatov,Chang,Craig,Galloway’12
Montull,Gupta, FR, ’12

m2
h ⇡ m2

Z + 16��v
2

b, t

hhihhi

h H

b̄, t̄

heavy Higgs 

1252GeV2 = 912GeV2 + 862GeV2

Need SUSY contributions to V(h,H) 
(Heavy stops,D-terms,F-terms,...)

*Ignoring loop effects that couple b and Hu (Gupta,Rzehak,Wells’12) 
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