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Overview

e Motivation

e What is FlexibleSUSY?

e What is NPointFunctions?

e Some applications

e Conclusions

Workflow of a phenomenologist: ARAH
1) define/get L, SAR

. FlexibleSUSY
2) extract vertices and masses . ]
) NPointFunctions
)

3) calculate observables; /
4) make parameter scans

A spectrum generator - generator

*

A calculator of amplitudes and observables

MRSSM, leptoquarks®, Grimus-Neufeld model*
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FlexibleSUSY 700231l 171003760 T'ha and-user side.

1) create 2) SARAH
e Define L; 1
i
e
model additional additional 2-loop RGE
definition information information EWSB
3) create 4) FlexibleSUSY
e Setup model; —> #1 C++* code, which:
lves BVP*
FlexibleSUSY.m || LesHouches . in.MODEL [NSMARNG
finds mixings
A nice place restrictions™, numerical values for the  finds masses
for something (‘ extra®, settings input parameters finds observables™
new! LowScale SUSYScale HighScale®
- ' ' — ' > A [GeV]
SM BSM
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NPointFunctions?=" The end-user side.

e Setup observable; #1 1) Mathematica™ code,
2) C++ code, which:
adds™, new input blocks
topologies [LOOPS] evaluates observable;
diagrams [LOOPS, TYPE] evaluates Wilson coefficients
amplitudes [LOOPS, TYPE]
regularization[LOOPS]

*

momenta [L.OOPS]
order[]
sum [LOOPS]
chains [LOOPS]
mass [LOOPS]
e Main* dependencies FeynArts e Implemented” l; — ljlklg
FormCalc l; — 1; conversion
ColorMath connected to I; — [y
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LFV processes

What is
about —
(9—2)

LLEFT D m#C’)D( ect Px FHV + C)lgy,f el'xu nyf

Tuber o ZICPP

p—rey

[hep-ph/9510309]

Lse % 0.006 - Tyoyer + 32 (ReCYCP* 4 |CY

Y)

w’[:i;:h/ommo] ~ z ‘DC)D( _ Z(S(N)gs + V(N)gv)’2
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Motivation by ...

(9—2), i — e conversion COMETs: 3,4
e New bounds / results BNL + FNAL: w— 3e Mu3es: 2,4
(25.1 £5.9)-1071° p— ey MEG-II: 1
They are connected! ... ? Q: Do we need / How to use all of that?
e SUSY Extension of Poincaré algebra | No quadratic divergences | ...
e MRSSM Different SUSY realization | Absence of MSSM limit | R-symmetry

Electroweak precision observables | Higgs boson mass | Dark
matter relic density | Coloured sector

e Rich phenomenology”***

e Other models? Leptoquarks S7 and Ry | Grimus-Neufeld model

Well motivated! Q: What's the model contribution / parameter dependence?
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MRSS M ?10712.205]

U(1)r symmetry: 0 — €900, Qp := +1 Same superfield — related Q.
Assertion Qv=0 Q(vgy) =0 Yukawas form All previous
no Majorana , no L/R mixing
-t *
Result gauginos no p-term Qsnr are” fixed no A-terms
—L> MBD(Bg = \/§DBS) (mlg)”i:i]
W > ty Ry - Hy -Yg E,L;-Hy MSR, - Hy,
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Parameters

Dirac masses higgsino masses sfermion masses* new “Yukawas"

MPE(BS —/2DgS) pu Ry - Hy, (m )Z]lfl M\SR, - H,
D D - (m})12
ME or M) g — dipole 0; = n e Ady Auy Ag, Ay =
should be light! by — restricted and / or dependent
5= (M2
R = ma)11(me)az
So many! Q: What to do? Simplified scenarios: i.e. BHL
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Scattering plots

BL: allowed regions for u — ey

© MEG-I
© MEG-IT

Brysey 0 07 (A + A)?
check!

BL: allowed regions for p — 3e

© MUBE-T
© MUBE-II

expectation:

dipole dominance if
BTMEG — BrMugE /0.006

BL: allowed regions for y — e

o COMET-I
o COMET-II

correlation?

cancellations,
non-correlation!
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What if .. (g —2),?

WHL: respecting (g — 2),

DT
=T
= B o AN <4
¥ 8 e o |A<1
é Y- . . le [Adl <1
® 6‘: 13 ® Dipole dominance
= F - =
Lt ® MU3E-I
= b5Ff
m
0 10 20 30 40 50

a, [1071)

Brp~>3e ~
B 22 0.006

Crymse / Brysey [1042}

WHL: respecting (g — 2),,

= ® |\ <4

B ®|Al<1

M oA <1

;« ‘,:" @ Dipole dominance
P ﬂl* ® COMET-I

0 10 20 30 40 50

Cru—e ~
e 20,0026

Chirality flip aka 0,,,, no p-term — Ag4, A\q enhancement.
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Conclusions

Fast / customizable

e NPointFunctions @ FlexibleSUSY  Extendable / modular structure
Consistent checks / constraints from different scales

Different realization of SUSY

e MRSSM @ SUSY No MSSM limit
Rich phenomenology

Interplay of (g9 —2),, © — ey, i — 3e, 1t — e conversion
e cLFV @ MRSSM Constructive region coverage by experiments
Interesting enhancement / interference patterns
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