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Unless they are:

bureaucrats of the supersymmetric party

or

aristocrats of the Goldstone Family
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The true pedigree of our 1l iggs boson is still unknown

Maybe tf 1s yust a fine-tuned Maverick from the UV

[n that case the Occam ythad would rather send ol (uto
forced labour

Not ouly I8l has to Higgs the SM,
it has to inflate the Universe!
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Remarkably, it can be done with ONE extfra parameter
i
OéSM + 2 R T

Bezrukov & Shaposhnikov (2007F)

a Higgs mass term proportional to Ricct curvature

but also

a Higgs-dependent Newton constant



Restoring standard Gn with a conformal rescaling

([ength)?
(1+ 28 [HI* / Mp?)

([ength)? >

The SM model potential gets rescaled as well at (arge fFields
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A DREAM MODEL?
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you may feel uneasy about T ~ 10% as the coupling of a non-

renormalizable operator. |t means there are lower scales (urking

Quanfum corrections to A help 1 bringing € down, but still

Shir >> T

There are further problems of detail, such as the tension

of n; with the measured value of Mtop / Miges

c¢f. A. Salvio (2013) for a recent update

. . . {4 /)7 . .
Computing quantum corrections 1s an art n ifself

cf. Burgess, Patil & Trott (2014) for a recent discussion with references
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The potential flattens because of an asymptotic cancelation

Suppose we run the argument with a more general model

ot § Ah) R - Vom (h)

\om (A
(143 (W)

The asymptotic plateau requires a FUNCTIONAL TUNING

\e (k) —>

Vs (h) ~  F(h)? asymptotically



WHY?

We need fo tncorporate it as an ASSUMPTION about the deep UV
of the theory: namely there 1s a weakly-broken

SHIFT SYMMETRY

tn the asymptotic large-h region of field space.



WHY?

We need fo tncorporate it as an ASSUMPTION about the deep UV
of the theory: namely there 1s a weakly-broken

SHIFT SYMMETRY

tn the asymptotic large-h region of field space.

This 15 looking more [tke a mere case of




There are further structural peculiarities of the model, associated

to the fact that T >> 1

The matn one 15 the existence of a lower dynamical scale A
namely for £ >> 1 we have the hierarchy

Burgess, Lee & Trott (2009)
JFB & Espinosa (2009)

( ) 4 ) )
A= Mg Ny = M| <4

:

inflation scale



The map to Einstein frame gives us not only Ve (h) but also a
modified freld metric

ol = 2 Gk BTN

It turns out that the Function G(h) is nontrivial For h>A

G(h)

1
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The “true face of Higgs inflation
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Focus on the "kink” at the scale A
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Focus on the "kink” at the scale A

[t can be studied 1 a init
which decouples gravity

N\?—?OO
._Aﬁf_ = A = fl.XQd
T —> o0 <
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Focus on the "kink” at the scale A

[t can be studied v a limit
which decouples gravity

—=2 0
M? ._Aﬁf_:A‘: fl.XQd
T —> o0 <

So the extrapolation not too
far from A should have

a freld-theoretical explanation




Stmplest tnterpretation:
a threshold effect from a massive d.o.f. around A

Goal:

[wvent a toy model which does four things:

1. The low-energy theory reproduces a Hl scenario under
extrapolation

2. It umitarizes the Goldstones at infermediate energies

3. It does wot contain large § types

4. It 15 as simple as possible

1&2 was achieved some fime ago by
Giudice & Lee (2011)



[nfroduce a new SM singlet ¢ with mass m ¢ A and couplings

g Mp o R -pue [HI?

so that wntegrating it out af free [evel
tmmediately induces ferms of fype

[HI* ¢ [HI* R R?
SM-(1ke “Higgs-tnflation” “Starobiusky-inflation”
threshold effect operator operator

g =3l
™




Picking parameters

g = O(1) Miges << m ~ p ~ A ¢ Mp

A=Mow = Mg - B2/ 2m? << Mgho =X’
makes the low-energy model

(5

o= 2 (g ) o) - 2t 3 (s i) R

safisfying 1 to 4 above



= 3 4+3’2"A;')( )“%’Lq"%(”;*fl‘t)/’{*”
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new ferm
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The plateau i the E-frame two-field model
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comes i at a lower height than the exfrapolated model
by a factor of k=(1-2/2")
but has the SAME slow-roll parameters



[v the intermediate region h s heavier than ¢

So the natural single-freld projection beyond A volves x ~ ¢

V(x)




stingular wall at ¢ = -M, /2

Map of the two-field configuration space

) extrapolated “valley”
le
¢ e
A ET/Z u
frue valle
AT ¢~ (1_ ) 7
2N Ao
L |
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The extrapolation is a ~ mirage



extrapolated “valley”

frue valley

x mostly ¢

x mostly h

| ¢

T-submantifold <G single-field model up to fwo derwvatives

Different sumanifolds correspond fo different effective operators
when projected onto the h axis

Gotng beyond two derivatives we could
“swiff-out the right valley



Go back to the “"kink” model

ALt

G, =T1+h%/ m®

X | h
n n

The h-model, extrapolated beyond m, 1s given by the y-model

M’ = 2 A m°



But we can start from the two-freld model
A 1 2,1 e’ ’X’ Q
g 2O B e 2

which reproduces the previous model below the scale m,
tinfegrating out ¢ tn the fwo-derivative approximation

At large frelds, this model has a quadratic valley along the
submanifold

b2 N

with effective mass

v T . ?
= M — 1
= e (175



[£ we now pick all higher derivatives

= 1 LL-{— .1‘1- T — 1-.—- 9_.’ 4
O{exu‘t 7-@ ) 5/ [,\- /W\L-PD L\ <} 11
and keep the (eading correction
LI

we can evaluate the effect of this operator on a classical solution

of the extrapolated Lagrangian
D. 7((, — = ’Wl?( /)(c

Resulting i the right shift of the effective mass

(~-—+ ) = - A’CCZ'-FO(}\L)



CONCLUSION

The fact that the HI potential has ntricate structure

s

suggests that it should be nterpreted as the result of forcing

a single-freld projection on a Landscape-like potential



