
KARLSRUHE INSTITUTE OF TECHNOLOGY, ITP & IKP

SARAH: Questions & Answers

Florian Staub | Dartmouth-TRIUMF HEP Tools Bootcamp, 25th October 2017

KIT – Die Forschungsuniversität in der Helmholtz-Gemeinschaft www.kit.edu

http://www.kit.edu


Can you demonstrate something really basic with your program like
the most basic calculation

The Higgs mass in the SM:
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I’m interested in Sarahs ability to connect to other tools. Could you
demonstrate (say with SM+singlet or MSSM) a case where you write
a calchep and micromegas file using SARAH?

Actually, I hope that this was answered during the tutorials?! All you need
to do is

<< SARAH-4.12.2/SARAH.m

Start["SSM"];

MakeCHep[];

to generate the CalcHep and MicrOmegas files for the singlet extended
SM.
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When I calculate the running of SM higgs quartic coupling it runs
negative around 104 when using best fit parameter values. This is
well below other calculations. Any understanding why? How do i
improve this?

I guess, you used the value of 1307.3536?

→ the convention for the normalisation of λ differs by a factor of 2!
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Can Sarah be linked with the new program flavio? If so how? Yes,
you can pass the spc file from SPheno to flavio, see

https://flav-io.github.io/docs/interface.html
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How does Sarah ensure you have the deepest minimum if you have
many scalar fields?

SARAH itself doesn’t do this.

You can try to take the potential as calculated by SARAH and use
NMinimize of Mathematica.

→ HOWEVER: there is a big chance that Mathematica will miss narrow
minima. That was our experience when we studied charge & colour breaking in the MSSM

→ that’s the reason why we developed Vevacious to do this job
properly
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Do I undestand correctly that vevacious needs only tree-level
tadpole equations as an input? Does it cope with the fact that those
equations also obtain corrections at one-loop level?
Vevacious needs:

The tree-level potential

The tree-level tadpoles

The tree-level mass matrices

it does calculate internally all information about the loop potential:
1 The tree-level masses are diagonalised to get eigenvalues mi

2 The one-loop effective is calculated via

∆V ∼ m4
i

(
logm2

i /Q2 −k
)

(1)

3 This potential is then minimized numerically

One can compare the minima found in that way: the one with correct
EWSB will agree with the one found by SPheno using loop corrected
tadpoles
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How does Sarah handle gauge invariance for 1 loop corrections to
the effective potential

The one-loop eff. pot. is not gauge invariant per se; i.e. there is
nothing what we can do about this

However, physical properties derived from the potential are gauge
invariant
One can see this at two example:

The gauge dependence in the loop corrected Higgs mass drops out
once the gauge dependence in the running VEV is taken into account.
This was discussed to some extent in 1706.05372
Vevacious uses Landau gauge, SPheno uses Feynman gauge per
default. Nevertheless, they find the same minima at the loop level.
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Can you calculate STU in SARAH? (EW oblique parameters)

Yes, since version 4.12.2. See also slide 39 of part 3 of the tutorials.

Florian Staub – SARAH: Questions & Answers (Tools Bootcamp, 25.10.17) 9/11



Why does SARAH recalculate vertices everytime I load a model? For
example, I start a model and run MakeSPheno[]. SARAH will
calculate the vertices in the process. If I exit the kernel and come
back again and start the same model and run, say, MakeUFO[], it
does not use the already exisiting vertices but calculates them again.
Is that normal?

Yes, this is done by default (you might have done changes somewhere in the model)

However, you can skip this via the ReadLists->True option, e.g.

Start["MODEL"];

ModelOutput[EWSB,ReadLists->True];

MakeUFO[];

Start["MODEL"];

CalcRGEs[ReadLists->True];

Start["MODEL"];

MakeSPheno[ReadLists->True];
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are there mathematica wrappers for any of the non-mathematica
programs (micromegas, gambit etc)

I’m not sure, but maybe SSP goes in the direction you are looking for:

http://sarah.hepforge.org/SSP.html

It’s a Mathemtica package to perform parameter scans combining
SPheno, HiggsBounds, HiggsSignals, MicrOmegas,. . .

It was written for the SARAH framework, but should also work with
other codes that support SLHA format
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