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Suspect3

@ Suspect3 C++ is a SUSY spectrum calculator developed in
Montpellier.

@ It computes the MSSM spectrum and couplings for the SUSY
breaking models i.e.. mSUGRA, AMSB and GMSB.

@ It implements the radiative corrections at one loop for the
masses and the dominant two loops for the Higgs.

o It takes as input an SLHA file containing the SM inputs (M,
/\/Ifo‘ze, a(Mz), as(Mz),...) and the boundary conditions
depending on the SUSY breaking model chosen.
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Scheme of the Suspect code

Chec

RIS

Low energy input: o Mz), as(My), MPY®, LR m () 5 tan 3(M )

Radiative corrections = P, (M), VOR(AM ), V;PR(Adz), Y PR(AL;)

First iteration: no Y radiative corrections

i

o =92 /3B
Mgur ~ 2- 1018 GeV

One or two-loop RGE with choice:

Choice of SUSY-breaking model (mSUGRA, GMSB, AMSB, or pMSSM).
Fix your high-energy input (mSUGRA: mg, 10, Ag, sign(pe), ete. ).

1

Run down all parameters with RGE to mz and Mpwsn scales

First iteration: guess for Mpwsn.

i

EWSB: (%, 1B = Fron—tines (7, W, tan 3, Vieap)
Vieap = Effective potential at 1-loop with all masses.

First iteration: Vie, not included

k of consistent EWSD (ju c(m\'(\rgonc!‘. no tachyons, simple CCB/UFB, etc...

1

Diagonalization of mass matrices and caleulation of masses / couplings
Radiative corrections to the physical Higgs, sfermions, gangino masses.

st iteration: no radiative corrections.

1

Check of a reasonable spectrim:
(from RGE, EWSDB or mix),

no tachyonic masses

information provided on fine-tuning, CCB/UFB conditions,
caleulation of MSSM contributions to: Ap, (g — 2), b — s7.
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Overview

@ We're studying the MSSM that we've after the discovery of
the Higgs boson @ LHC.

@ We're adding the 125 GeV Higgs boson mass as input to
Suspect3, while in the present version it is an output.

@ Task: For a given Higgs boson mass of 125 GeV, check if the
number of free parameters in the Higgs and top sectors
(i.e.:p, A¢) can be reduced.
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@ To proceed with the Higgs inversion, we first consider a simple
approximation for the Higgs mass radiative corrections:

2 2, tree 3gimt mg myg, X? Xt
— In At
M = My Gz 1N g~ o]

where X; = A; — pcotf
M2 = [+ m(mdy + m2,) + m
mg mg, = /M4 — 4m?X?

@ For our actual project, we'll not use this simple equation but a
more elaborated one as included in Suspect3.
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Thank you for your attention




