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eThe TOOLS series started in 1998 in Annecy. It was called Tools for SUSY. This was
an outgrowth of the French GDR.
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Tools for Susy and the New Physics
June 26-28, 2008 LAPTH-LAPP, Annecy-le-Viewx, France

The aim of the Warkshop is to review the main calculational tools, including generators and Monte-Carlos, for
the beyond standard model particle searches at present and future colliders as well as in non callider physics
experiments such as dark matter searches. Apart from the talks, discussion sessions are planned. In these
round tables we expect to discuss how the existing prograrms could be improved, how to incarporate different
existing constraints, how to best present future data and how modules from different codes could sewn
together and interchanged
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eThe TOOLS series started in 1998 in Annecy. It was called Tools for SUSY. This was
an outgrowth of the French GDR.
The GDR, was initiated by Pierre Binetruy to which this meeting is dedicated
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eThe TOOLS series started in 1998 in Annecy. It was called Tools for SUSY. This was
an outgrowth of the French GDR.
e The first Tools events were organised with Stavros Katsaneva (then in Lyon)
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eThe TOOLS series started in 1998 in Annecy. It was called Tools for SUSY. This was
an outgrowth of the French GDR.

o Stavros Idea was to call it STOOLS....

ein 1999 this also coincided with Les Houches series
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What has changed since then

LAPTR
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For a looooooooooong
time we had this:
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Data that needs more and more precision

Now at last, we are
blessed with this!
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More Precision N(N)LO and modularity

tree
0000
level
LAPTAR
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More Precision N(N)LO and modularity

virtual

corrections

LAPTAR
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More Precision N(N)LO and modularity

corrections

corrections

LAPTAR
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More Precision N(N)LO and modularity

infrared

corrections subtractions

with extensions beyond one-loop. New loop techniques.
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More and more models of New Physics com mim mait

Hidden .M

Sector DM

X

Dark Photon

Light
Force Carriers

QCD Axions

Reparity
violating

Reparity
Conserving

Axion-like Particles

Litelest Higgs

Supersymmetry

Little Higgs
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New Physics Models/DM tom tim it

QCD Axions

Axion-like Particl

Supersymmetry

\\\\\\\\\

Little Higgs

No Lack of Options...
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Too many Codes?

from Konstantin Matchev
Experimentalist’'s complaint: This model is very nice,

but do you have an event generator for it? is it in Pythia?
not that many MC developers

Nmodcl builders ~>> NMCdev. —

Yes. But we have a modular structure. Codes talk to each. Automation.
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LHC Dark Matter Connection is new: The new paradigm the Aachen Proceedings

EUROPEAN COMMITTEE FOR FUTURE ACCELERATORS

Large Hadron Collider
Workshop

PROCEEDINGS
VOL. Il

Editors: G. Jarlskog
st M D. Rein
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Aachen, 4-9 October 1990
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LHC Dark Matter Connection is new: The new paradigm the Aachen Proceedings

Workshop

Aachen, 4-9 October 1990
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EUROPEAN COMMITTEE FOR FUTURE ACCELERATORS

Large Hadron Collider

PROCEEDINGS
VOL. Il

Editors: G. Jarlskog
D. Rein

® No mention of a connection between the LHC
and Dark Matter, despite a SUSY WG.

There is a mention of LSP to be stable/neutral be-
cause of cosmo reason, but no attempt at identi-
fying it or weighing the universe at the LHC
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LHC Dark Matter Connection is new: The new paradigm the Aachen Proceedings

ECFAS-133

e 1
3 December 1990

EUROPEAN COMMITTEE FOR FUTURE ACCELERATORS

Large Hadron Collider e No mention of a connection between the LHC
Workshop and Dark Matter, despite a SUSY WG.
‘i POl There is a mention of LSP to be stable/neutral be-
g L o cause of cosmo reason, but no attempt at identi-

. .| ! fying it or weighing the universe at the LHC

e LHC: Symmetry breaking and Higgs

Aachen, 4-9 October 1990
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LHC Dark Matter Connection is new: The new paradigm the Aachen Proceedings
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e New Paradigm, Dark Matter is New Physics.

Dark Matter is being looked for everywhere
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LHC Dark Matter Connection is new: The new paradigm the Aachen Proceedings

Workshop

Aachen, 4-9 October 1990
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Volunell
3 December 1990

EUROPEAN COMMITTEE FOR FUTURE ACCELERATORS

Large Hadron Collider

PROCEEDINGS
VOL. Il

Editors: G. Jarlskog
D. Rein

® No mention of a connection between the LHC
and Dark Matter, despite a SUSY WG.

There is a mention of LSP to be stable/neutral be-
cause of cosmo reason, but no attempt at identi-
fying it or weighing the universe at the LHC

e LHC: Symmetry breaking and Higgs

e New Paradigm, Dark Matter is New Physics.

Dark Matter is being looked for everywhere

e New Paradigm, Particle Physics to match the

precision of recent cosmological measurements
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Tools and Interface: Colliders (1)

Phase Space Generator

Mass spectrum

Particle Content, Charges,spin,

-

Monte Carlo Event Generator decays \

. LAPTR
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Tools and Interface: Colliders (2)

[ME Generator]

LA

ME expreEion, Codei
3 ’

AHT INSH *
N

Mass 7 ectrum

Particle Content, Charges,spin,

leed for standardised interfaces

Les Houches Accords

Monte Carlo Event Generator

e LAPTAR
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Tools and Interfaces: DM

Hard Process, New Physics

Phase Space Gen..

ME expression, Code|

Mass spectrum Hadronization
; Decay Interface
) ) Decays of had.,r, W, Higgs Y
Particle Content, Spin,Charges

Nuclear Form Factors

Cosmological Models
DM distribution

Cosmic Rays Propagation
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Nobel Dreams

Great Idea: A New Physics Model

FINAL AIM
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FINAL AIM

Event Generators
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Cross sections Calc, MEG

NP Models

Event Generators

Spectrum Calc

Decay Codes

,‘f?m
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Cross sections Calc, MEG I

NP Models
Spectrum Calc

Event Generators

Dark Matter
Decay Codes

,‘f?m

F. BOUDJEMA (LAPTh) Tools 2017 Cortu, Sep. 2017 *15/9



vVYyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs

v

Black Holes (!)

F. BOUDJEMA (LAPTh)

Spectrum Calc

Cross sections Calc, MEG

Tools 2017

Event Generators

Corfu, Sep. 2017

,"f'l’

3

5/9



vVYyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs

v

Black Holes (!)

F. BOUDJEMA (LAPTh)

Spectrum Calc

FeynHiggs
NMHDECAY %

RGE Codes Isasusy
SoftSusy

Spheno

Suspect

Cross sections Calc, MEG

Tools 2017

Event Generators

Corfu, Sep. 2017

,‘fl’

I

5/9



vVYyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs
v/

Black Holes (!)

F. BOUDJEMA (LAPTh)

Spectrum Calc I

FeynHiggs
NMHDECAY x

RGE Codes Isasusy
SoftSusy

Spheno

Suspect

(9—2p
b — sy

Bs — ptpu~

Asym, AM, - . -

Cross sections Calc, MEG

Tools 2017

Event Generators

Corfu, Sep. 2017

,‘fl’

I

5/9



vVYyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs

~ v

Black Holes (!)

Spectrum Calc

FeynHiggs
NMHDECAY %

» RGE Codes Isasusy
SoftSusy
Spheno

Suspect

Dedicated Codes

P> susyBSG

P> superIso

F. BOUDJEMA (LAPTh)

Cross sections Calc, MEG

> Tree-level,any
CalcHEP, CompHEP
GRACE, FORMCalc
Madgraph
SHERPA/Amegic++

Whizard/O'Mega

P 1-loop dedicated
AF’s SLEPTONS

Prospino, hprod

P 1-loop/General GRACE-SUSY

FormCalc, SloopS

Tools 2017

Event Generators

LA
Corfu, Sep. 2017




vVYyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs

v

Black Holes (!)

F. BOUDJEMA (LAPTh)

Spectrum Calc

FeynHiggs
NMHDECAY %

RGE Codes Isasusy
SoftSusy

Spheno

Suspect

Cross sections Calc, MEG

P Tree-level,any
CalcHEP, CompHEP
GRACE, FORMCalc
Madgraph
SHERPA/Amegic++

Whizard/0’ Mega

P 1-loop dedicated
AF’s SLEPTONS

Prospino, hprod

P 1-loop/General GRACE-SUSY

FormCalc, SloopS

BRIDGE

HDECAY

NMHDECAY x

vVvyyywy

SDECAY

Tools 2017

Event Generators

LA
Corfu, Sep. 2017




vVYyVvVvyy

Spectrum Calc
susy
>

MSSM FeynHiggs
mSUGRA P NMHDECAY %
GMSB, AMSB RGE Codes Tsasusy
NMSSM softsusy
RPV, CPV,...

Spheno
TeXColour

Suspect
Extra-dim
Little Higgs
=, v/
Black Holes (!)

SIsoRelic

micrOMEGAS
SloopSx

> DarksUsY

P IsarED/RES

F. BOUDJEMA (LAPTh)

Cross sections Calc, MEG

P Tree-level,any
CalcHEP, CompHEP
GRACE, FORMCalc
Madgraph
SHERPA/Amegic++
Whizard/O’ Mega

P 1-loop dedicated
AF’s SLEPTONS

Prospino, hprod

P 1-loop/General GRACE-SUSY

FormCalc, SloopS

BRIDGE

HDECAY

NMHDECAY x

vVvyyywy

SDECAY

Tools 2017

Event Generators

LA
Corfu, Sep. 2017




vVYyVvVvyy

Spectrum Calc
susy
>

MSSM FeynHiggs
mSUGRA P NMHDECAY %
GMSB, AMSB RGE Codes Tsasusy
NMSSM softsusy
RPV, CPV,...

Spheno
TeXColour

Suspect
Extra-dim
Little Higgs
=, v/
Black Holes (!)

SIsoRelic

micrOMEGAS
SloopSx

> DarksUsY

P IsarED/RES

F. BOUDJEMA (LAPTh)

Cross sections Calc, MEG

| 4

vVvyyywy

Tree-level,any
CalcHEP, CompHEP
GRACE, FORMCalc
Madgraph
SHERPA/Amegic++
Whizard/0’Mega

1-loop dedicated
AF’s SLEPTONS

Prospino, hprod

1-loop/General GRACE-SUSY

FormCalc, SloopS

BRIDGE

HDECAY

NMHDECAY x

SDECAY

Tools 2017

>
>
>

Event Generators

[Isajet]
Herwig++

Pythia

Sherpa

LA
Corfu, Sep. 2017




vVYyVvVvyy

susy
MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs

v

Black Holes (!)

F. BOUDJEMA (LAPTh)

Spectrum Calc

FeynHiggs
NMHDECAY %

RGE Codes Isasusy
SoftSusy

Spheno

Suspect

SIsoRelic

micrOMEGAs

SloopSx

DARKSUSY

IsaRED/RES

| 4

vVvyyywy

Cross sections Calc, MEG I > [Isajet)
>

ig++
Tree-level,any Herwig

CalcHEP, CompHEP > pythia
GRACE, FORMCalc

Madgraph > Sherpa
SHERPA/Amegic++

Whizard/0’ Mega

1-loop dedicated

AF’s SLEPTONS » rittino
Prospino, hprod
> spitter
1-loop/General GRACE-SUSY
P> SsuperBayes
FormCalc, SloopS P> HiggsBounds
P MasterCode !
BRIDGE
HDECAY
NMHDECAY %
SDECAY

.

APTH
Tools 2017 Corfu, Sep. 2017 15/9



vVYyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs

v

Black Holes (!)

F. BOUDJEMA (LAPTh)

Spectrum Calc

FeynHiggs
NMHDECAY %

RGE Codes Isasusy
SoftSusy

Spheno

Suspect

SIsoRelic

micrOMEGAs

SloopS*

DARKSUSY

IsaRED/RES

| 4

vVvyyywy

Tools 2017 Corfu, Sep. 2017

Cross sections Calc, MEG I > [Isajet)
>

ig++
Tree-level,any Herwig

CalcHEP, CompHEP > pythia
GRACE, FORMCalc

Madgraph > Sherpa
SHERPA/Amegict+

Whizard/0’ Mega

1-loop dedicated

AF’s SLEPTONS » Fittino
Prospino, hprod

> spitter
1-loop/General GRACE-SUSY

P> superBayes
FormCalc, SloopS P> HiggsBounds

P MasterCode !
BRIDGE Black Holes
HDECAY CatFish, Charybdis,
NMHDECAY %

TrueNoir

SDECAY




vVYyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs

v

Black Holes (!)

©

Feynman rules

F. BOUDJEMA (LAPTh)

Spectrum Calc

FeynHiggs
P NMHDECAY %

RGE Codes Isasusy
SoftSusy

Spheno

Suspect

SIsoRelic

micrOMEGAs

SloopS*

> DarksUsY

P IsarED/RES

Cross sections Calc, MEG I

| 4

vVvyyywy

Tree-level,any
CalcHEP, CompHEP
GRACE, FORMCalc
Madgraph
SHERPA/Amegic++
Whizard/0’Mega

1-loop dedicated
AF’s SLEPTONS

Prospino, hprod

1-loop/General GRACE-SUSY

FormCalc, SloopS

BRIDGE

HDECAY

NMHDECAY x

SDECAY

Tools 2017

vVvyyywy

\{

CatFish,

[Isajet]
Herwig++

Pythia

Sherpa

Fittino
SFitter
SuperBayes

HiggsBounds

MasterCode !

Black Holes

TrueNoir

Corfu, Sep. 2017

Charybdis,

‘f'm

5/9



vVYyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CFV,...

TeXColour
Extra-dim
Little Higgs

v

Black Holes (!)
®

Feynman rules

F. BOUDJEMA (LAPTh)

Spectrum Calc

FeynHiggs
NMHDECAY %

RGE Codes Isasusy
SoftSusy

Spheno

Suspect

SIsoRelic

micrOMEGAs

SloopS*

DARKSUSY

IsaRED/RES

| 4

vvyy

v

Cross sections Calc, MEG I > [Isajet)
>

ig++
Tree-level,any Herwig

CalcHEP, CompHEP > pythia
GRACE, FORMCalc

Madgraph > Sherpa
SHERPA/Amegict+

Whizard/0’ Mega

1-loop dedicated

AF’s SLEPTONS » Fittino
Prospino, hprod

> spitter
1-loop/General GRACE-SUSY

P> superBayes
FormCalc, SloopS P> HiggsBounds

P MasterCode !
BRIDGE Black Holes
HDECAY CatFish, Charybdis,
NMHDECAY %

TrueNoir

SDECAY

‘f'm

Tools 2017 Corfu, Sep. 20177 5/9



Cross sections Calc, MEG I

NP Models

P Tree-level,any
Spectrum Cale CalcHEP, CompHEP

> susy

MSSM FeynHiggs

mSUGRA P NMHDECAY

GMSB, AMSB RGE Codes Tsasusy

NMSSM SoftSusy

RPV, CHV,. spheno
P> TeXColour orsino, hprod

Suspect
> Extra-dim ///automated
. .0op/General GRACE-SUSY

> Little Higgs automated
> v FormCalc, SloopS
> Black Hol

microMEGAs > srince
SloopS* P> upECAY
LanHEP/FeynRules
= S > DarksUsY > NMHDECAY*
M
Feynman rules > specay
P IsarED/RES
F. BOUDJEMA (LAPTh) Tools 2017

> [Isajet]
> Herwig++
>

Pythia

Sherpa

Fittino
SFitter

SuperBayes

vVvyyywy

HiggsBounds

\{

MasterCode !
Black Holes

CatFish, Charybdis,

TrueNoir

LAPTR
Corfu, Sep. 2017 ’[1::5/ 9



vVvyVvVvyy

Cross sections Calc, MEG
> Tree-level,any
Spectrum Cale CalcHEP, CompHEP

susy GRACE, FORMCalc
MSSM FeynHiggs
Madgraph
mSUGRA ?
SHERPA/Amegjeft
GMSB, AMSB RGE Codes Isasusy Whizape?D Mega
NMSSM
SoftSusy ]
RPV, CPV,... 1-loop dedicated
SLEPTONS
TeXColour
eXColou Prospino, hprod
Extra-dim €neral GRACE-SUSY
Little Higgs
. FormCalc, SloopS
Black Holes

SIsoRelic

>
—— BRIDGE
sloop]:m\ﬁmmm
P DARKSUSY P> NMHDECAY«
Feynman rules > specay

P IsaRED/RES

F. BOUDJEMA (LAPTh) Tools 2017

L—

> [Isajet]
P Herwig++
>

Pythia

P> Sherpa

Fittino
SFitter

SuperBayes

vV V V\v

HiggsBounds

v

MasterCode !
Black Holes
CatFish, Charybdis,

TrueNoir

‘f'm

Corfu, Sep. 2017 “15/9



vVvyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs

>, v

Black Holes (!)

©

Feynman rules

F. BOUDJEMA (LAPTh)

Spectrum Calc

FeynHiggs

NMHDECAY x

RGE Cbdes Isasusy
softsusy

Sphe

Suspefk

Fla urCaIcI

Darf Matter

SIsoR

Cross sections Calc, MEG

> Tree-level,any
CalcHEP, CompHEP
GRACE, FORMCalc
Madgraph

SHERPA/Amegi

Prospino, hprod

P 1-loop/General GRACE-SUSY

FormCalc, SloopS

»  BRIDGE

mlcrOMEK_._
SloopSx -HDECAY

DARKSUSY

IsaRED/RES

P NMHDECAY

> specay

Tools 2017

L—

[Isajet]

Herwig++

VY V

Pythia

P> Sherpa

Fittino
SFitter

SuperBayes

vvyVvyy

HiggsBounds

v

MasterCode !
Black Holes
CatFish, Charybdis,

TrueNoir

Corfu, Sep. 2017



vVvyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs

>, v

Black Holes (!)

©

Feynman rules

F. BOUDJEMA (LAPTh)

Hl-------.

Cross sections Calc, MEG P [Isajet]

P Herwig++

> Tree-level,any
Spectrum Calc CalcHEP, CompHEP » pythia

GRACE, FORMCalc

FeynHiggs

Madgraph P> Sherpa
NMHDECAY * .

SHERPA/Amegic++
RGE Codes Isasusy Whizard/0’Mega

SoftSus -
Y op dedicate
Spheno
AF’s SLEPTONS ittino

Prospino, hprod
Suspect »/sritter

P 1-loop/General GRACE-SUSY
»  SsuperBayes

FormCalc, SloopS P HiggsBounds

Decay Codes P MasterCode !

P SIsorelic

micrOMEGAS > BRIDGE Black Holes
SloopSx >
P HDECAY CatFish, Charybdis,
P DARKSUSY P> NMHDEZAY
TrueNoir
> spelay

P IsaRED/RES

Tools 2017 Corfu, Sep. 2017




vVYyVvVvyy

susy

MSSM
mSUGRA
GMSB, AMSB
NMSSM

RPV, CPV,...

TeXColour
Extra-dim
Little Higgs

v/

Feynman rules

SLHA,BSM-LHEF
Spectrum Calc

P FeynHiggs

Softsusy

51o0pS*

P DARKSUSY

P IsaRED/RES

F. BOUDJEMA (LAPTh)

RGE Cbdes Isasusy

LIIIIIIIIIIIIIIII

Cross sections Calc, MEG P [Isajet]

> Tree-level,any

P Herwigt++

CalcHEP, CompHEP P> pythia
GRACE, FORMCalc
Madgraph P Sherpa

SHERPA/Amegic+

DECAY
micrOMEGAs.

Tools 2017

PAospino, hprod

SFitter
»  SsuperBayes

P> HiggsBounds

P MasterCode !

Black Holes
CatFish, Charybdis,

TrueNoir

,"f'l’

3

Corfu, Sep. 2017 “15/9



Weather forecasts, MCMC priors and posteriors
P. Gondolo, J. Edsjo
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Let’s have a fruitful meeting!
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