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Where is —Is there— (TeV) New Physics ?7

why is the Higgs so much SM-like??...(unitarity) why is it so light?
...(vanilla SUSY) why is it so heavy?

is it elementary? ...is it composite?...

No (direct) TNP experimental discovery so far, where contemporary
paradigm expects it!

seems to (seriously?) undermine the trust in the canons of TeV
naturalness and fine-tuning.
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Where is —Is there— (TeV) New Physics ?7

1 — TNP realized in a more complex way? more data? different
signatures? more data?

OR

2 — is the paradigm half wrong? ...TNP there but too heavy to be
discovered at present energy frontiers? indirect glimpses from "low
energy" observables?

OR

3 — is the paradigm totally wrong?

could be a double-edged razor:
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No reason to give up SUSY, at least not yet
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— deep connection between internal and space-time symmetries

— unification with Gravity...
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F-term (local)SUSY breaking
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F-term (local)SUSY breaking

If SUSY breaking VEVs of hidden sector fields ~ O(m,y) then a strong
consistency requirement:

all visible sector fields should not appear in the operators of the

Lagrangian that diverge formally in the limit m;, — co.

Soni & Weldon Phys. Lett. B126, 215 (1983)

K(h,h!,®,®") m2eKa(z, 21) + mpeK1(2, 21) + Ko (2,27, @, @1) |
W (h, ®) m2,Wa(z) + mpeWi(2) + Wo(z, ),

where b = Mipe g




o ...It so happens that these forms always lead to SOFT susy breaking
when mediated by gravity!

o — subsequent literature adopted these forms even though SUSY
breaking VEVs are not necessarily O(my):

W (h, ®) = m2,Wa(z) + Wo(®),

=- Planck suppressed couplings between hidden and visible sectors
& soft susy breaking.




Requiring tree-level separation of high (here Planck)
and low (here GUT, EW,...) scales is a prerequisite
to mitigate potential hierarchy problems,

irrespective of the ensuing strength of susy breaking.
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Repeating Soni & Weldon’s exercise

Approach seemingly straightforward:

N
B o= 3w @ 0

n=0

M
sstes ngeWn(z,@)

n=0
inject in Vp and require positive powers of m,, to be ®, 1 independent.

BUT we stumbled on something...
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In this talk we focus on the simplest Kahler form

7 aaares ngzi*zi i (I)a*q)a

p

2z 2M
= Y Vil 2 8,81 m+ O,
c=0
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(2) Non-Soni-Weldon: the simplest possibility

(@} = (8,5

W (2,8, 8) = mye|[Wio(2) + S'Wia(2)] + Wo(z, 8) + §'Wo,(2)

BUT Planck suppressed coupling of S* to the rest of the visible sector.
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W (h, ®) = m2,Wa(2) + mpeWi(2) + Wo(z, ®)
Hidden sector h! = my,2", Observable sector ®* (MSSM, GUT,...)

(2) Non-Soni-Weldon: there is in fact a much richer structure!
W (h, ®) = mpWi(z,S) + Wo(z, S, ®)
{2} = {&°, 57}
where

Wi(z,8) = Wip(z) + 2521 Wi,p(2) 27& Hip, 572,
and

T S el =D e el
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ngs = éps (Z)Sps ™ gps(z)spl and /’Lpsgps (Z) = /’Lpléps (Z)




Old & New
(1) Soni-Weldon: (phys. Letr. B126, 215 (1983))

W (h, ®) = m2,Wa(2) + mpeWi(2) + Wo(z, ®)
Hidden sector h! = my,2", Observable sector ®* (MSSM, GUT,...)

(2) Non-Soni-Weldon:
W (h, ®) = myuWi(z, S) + Wo(z, S, @)
{2} = {2, 57}
where
Wiz, S) = Wio(z) + W11(2) py, SP,
and

Wo(z, S, ®) = Wo p(2) 82 + (..., U

with
Z/Ilp = u1SP — pp St
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Model building?

o direct coupling of the S-sector to the usual vis. sector needs at
least two S-fields

o the S-fields should be SM singlets
o e.gi ASH, - Hy, &S, sp'S%, 1kS°
iiiiiiiiiiiiiiii

NUSLH, - Ha, €05 +E5S°, i/ U, 3ulUST

U = egs° — g s

o the S-fields could be charged under (gauge) symmetries of secluded
sectors — interesting Yukawa structures (UZ%), - H (UP) g
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SUSY breaking terms
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SUSY breaking terms
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SUSY breaking terms
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Provisional conclusions and outlook

separation of Planck and EW scales compatible with other
structures than usually assumed.

these structures suggest NNMSSM-like models, but with unusual
SUSY breaking (including parametrically small hard breaking).

can these be implemented into viable models (RGEs, mass

spectrum, ...)7?
can they live better with the so far no SUSY experimental
discovery?

pheno? DM ? cosmo? — S.low.SUGRA project (IPHC, L2C,
LUPM, APC)




