the hierarchy problem (as spelled out in the textbooks)

[w/ momentum dependent regularization (pole in D=2)]
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quadratic sensitivity to cutoff

cannot keep scales apart




the little hierarchy problem

4 ™mp
< 4 N ~ 450 GeV
natural”’ scale tos v

but EW radiative corrections

say no NP up to A =10 TeV




troublesome points w/ cutott regularization

mixing of UV and IR terms

Integrating over vs. integrating out

following eftfective field theory
better use DR
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SM in the imit my — 0

scale invariance

Or =0

trace anomaly gives only multiplicative mass corrections
negative mass squared 1s a soft term

counter terms or use only DR




for the time being I am not going to worry
about the quadratically divergent terms

even though they have been the motiwation
for SUSY n the past 40 years
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no new physics beyond SM

new physics
at scale M,

no problem

SM all the way to Mp)
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IR sensitivity: one-loop finite terms




ssenger scale

example: dm; in the MSSM
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model building requires guiding principles

let new physics enter 1n such a way
that IR finite contributions to the Higgs boson mass
cancel

O(mp)

one loop: solution to the little hierarchy problem

physics at the new scale decouples from lower scale




LOW-SCALE SEESAW MECHANISM

AND SCALAR DARK MATTER

A N E X A M B P AT WORK

M.FE. and S. Petcov, 2013




neutrino masses and seesaw mechanism
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D.N. Dinh et al, 2012
Akhmedov et al, 2013
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a=[(BV)e1]? + |(RV) 1| + [(RV)r1|?

traditional see-saw o~ 1012

low-scale see-saw a @

Tbarra et al, JHEP 1009 (2011) 013005
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Higgs boson mass renormalization
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largest Yukawa coupling

y vy = 2My [[(RV)al® + [(RV)u1]” + |(RV)71]]
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simplest choice: add an inert scalar

Jeee s TR A5 X (HE ) S GRS

22 symmetry

M RH neutrinos
Mg inert scalar

decoupled
mp, EW scale
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one-loop renormalization
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new 1nert scalar heavy RH neutrinos

controlling the one-loop renormalization
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inert scalar as cold dark matter S

J. McDonald, 1994
C.P. Burgess et al, 2001

R. Dick et al, 2008
11 Mg 45 GeV_2 C.E. Yaguna, 2009
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