3 ways of thinking be:jav\d the SM

o NP from well motivated experimental evidence (DM)
o dimensionless parameters (neutrino Yukawas)
o dimensional parameters (naburalness)

has the firskt run of the LHC
given the lie to naturalness?



Naturalness is a problem of decoupling
in a theory with two widely separated
enerqy scales

We wank the Lawmemergj parame&ers
not ko depev\d own Ehose ok Mgh*energj
(ie., no fine-tuning in the effective &heorv)

scalar Far%ia@i@s tend not to c&ecaupte



there will be no problem
if there is only one scale

SM bj tkself is OK



there will be no problem
if we do not compute the correction

quantum gravity and Landau poles
are (probably) OK



Can we do a Lc:-c)[p inteqral?

tihtegration to iwfimi,&j probes quantum gravity
but what we do not know how to compute
is swept under the rug of renormalisation



the cuboff in effective field theories
refers to the external momenta

(ot the Loop’s!)

used th a momenhtum-dependent reqularisation
leads to potentially misleading resulks

e.q., Velbman formula
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Assume there is a large scale:
how does the correction to the Higqs mass qo?

it is finite and proportional to

o the coupling ko heavy states
o Fhe mass v u,amd s%o&es




Lk is not fratporﬁamat
to SM couplings or cutoff!

Fhe EOF:' qua\rw Ls ok spea‘m{

contribution to the Hiqgs mass is hatural




aside

naturalness in
parametric £ikts of SUSY models

“ Lk d@.tpemds on the NP |
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News pkjsws above Ehe SM
does give a probtem

but ik is a erobiem thalt can be solved
bj malkeiing Fhe new pkjsi;t::s
supersvmme&rm

(making the whole SM SUSY works but is an overkill)
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How mwuch SUSY
does the Higqs boson need?



takke the SM (nob SUSY)
and  add new physics (SUSY)

does the e.xpi.i;c:&% bmawufg
, sFmE,i. nakuralness?

-

(Mot too different from usual soft SUSY breaking)



o Lyw Por&am& example:

)2 A~ M <10° GeV

12 M <10" GeV



toy model: 1 generation
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Higgs mass safe ot the 1 Loop
-~ Litkle kierourﬁhv solved




Lk skarks ak 2-—-{00[0 level

2 o yg 2
c}v\i.v NY SUSY omy = 25 M

M ~ 10° GeV
3%00[@ level

NP + weak gauge bosons SUSY

@2 ?JZ
Sm2, ~ (—) V_ A4
- A7 1672

M ~ 102 GeV



the usual Ejpewl seesaw cahnok

the model provides
the missing order of magunitude



you decide the scale,
the scale decides
the degree of SUSY required

&et&saagi»xg model s:

omi.v exktra si.ep&ams and higqgsines
also weak gauginos
also squmws

Q © QO 0

also gtuiv\os



potentially
interesting phenomenology

o 2HDM + sleptons (STU, DY step&om pair
produ&&mm o& Ehe LHe, - 28

o no large flavor changing

o DM candidate (higgsino)




