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The SHERPA event generator framework JHEP02(2009)007

e Two multi-purpose Matrix Element (ME) generators
AMEGIC++ JHEP02(2002)044, EPJC53(2008)501
COMI  JHEP12(2008)039, PRL109(2012)042001

e Two Parton Shower (PS) generators N
CSSHOWER JHEP03(2008)038 k‘;&&\' %, -

DIRE EPJCT5(2015)461 eyl

e A multiple interaction simulation oo
N -0
a la PYTHIA AMISICH+ hep-ph/0601012 =

o A cluster fragmentation module
AHADIC++ EPJC36(2004)381

e A hadron and 7 decay package HADRONS++ ‘:%;

e A higher order QED generator using 4{\ \*F

YFS-resummation PHOTONS++ JHEP12(2008)018
Sherpa’s traditional strength is the perturbative part of the event
LO, NLO, NNLO, LoPs, NLoPs, NNLOPs, MEPS, MENLOPs, MEPS@NLO
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Acronyms and nomenclature
Fixed order calculations
e matrix elements only, implies fixed multiplicities

e no parton shower, no non-perturbative physics, no particle level
= LO, NLO, NNLO

Parton shower matched calculations

e combination of fixed order calculation and parton shower for one
multiplicity

o particle level predictions, no multijet observables
= LOPS, NLOPS, NNLOPS
Multijet merged calculations

e combination of parton shower matched calculations for increasing
final state multiplicities (mostly jets)
e particle level predictions, multijet observables
= MEPsS(@LO), MEPS@NLO (special case MENLOPS)
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SHERPA-2.2.5

e SHERPA-2.2.5 released Apr '18

e contains bugfixes for all known bugs of SHERPA-2.2.4
e UFO support for BSM physics

e two parton showers: CSSHOWER (default), DIRE

e on-the-fly scale and PDF variations for ME part in

- LO, NLO
- LOPs, NLOPS (S-Mc@NLO)
- MEPs, MENLOPS, MEPS@NLO

— use named weights in HEPMC (av. since HEPMC-2.06)

o full scale & PDF variations including correlated with parton shower
and for NNLO/NNLOPS in SHERPA-2.3.0

e allow to force HEPMC event record into pure tree structure,
lost information available through disconnected vertices

e default PDF: NNPDF30_nnlo_as_0118
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Top physics |

Hoche, Krauss, Maierhéfer, Pozzorini, MS, Siegert arXiv:1401.7971
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Top physics |l
Bothmann, Krauss, MS arXiv:1711.02568
pp 'Y tj /1) @ 8TeV pp " tj ) pp — tW @ 8TeV
2 {2}
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e good description of incl. and fiducial xsec with Ny = 4 and Ny =5
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Top physics |l

Bothmann, Krauss, MS arXiv:1711.02568
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e good description of incl. and fiducial xsec with Ny =4 and Nf =5
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Higgs physics |
Buschmann,Goncalves,Kuttimalai,MS,Krauss,Plehn JHEP02(2015)038
Kuttimalai,Krauss,Maierhéfer, MS LH'15 arXiv:1605.04692

pp — H + jets production (ggF) Kuttimalai,Krauss,Maierhéfer,MS for YR4
. . — 10°
e correction factor/weight 3 o osM - ojHET
( ) 5 _E 107! ——— 1jetSM - -~ 1jetHEFT
n = —— 2jetSM - - - 2jetHEFT
tgﬂ) — |M (mt)| :—:8: 10-2 —_ SJje:SM - S;etHEFT
|IM)(m; — 00)|? 5.
e loops from OPENLOOPS Ul
Sherpa+OpenLoops
MEPS@NLO
e construct MEPS@NLO from 10

reweighted S-MCONLO

e factorised approach for
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dependence in V,,, otherwise ‘ ‘ ‘ ~N Y,
exact NLO mass dependence 0 200 400 600 ™ e
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Higgs physics Il

pp — Z H + jets production
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BSM physics

Héche,Kuttimalai,Schumann,Siegert EPJC75(2015)3,135

full support for UFO model Degrande et.al. CPC183(2012)1201

Lorentz structures automatically built,
colour structures mapped on SM/MSSM-like

automatic identification of all 1—+2 and 1—3 decay channels of
every unstable particle in the model
— calculation of all decay widths (LO)

per default all decay channel used

— inclusive production

— mechanism to select individual channels,
cross section optionally adjusted accordingly

spin-correlated decay chains of arbitrary length
using spin density matrices Richardson JHEP11(2001)029,
Knowles CPC58(1990)271
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BSM physics

Hoche, Kuttimalai,Schumann,Siegert EPJC75(2015)3,135
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e simple three-step example:
pp = i[—dx{ [ XYW = pt ]l [ ax3[— e" € [ e XS]]
e use truncated showers for QCD radiation off intermediate particles

e QED correction for each decay in YFS soft-photon resummation
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Electroweak corrections

Gutschow, Lindert, MS arXiv:1803.00950
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Usage

Usage

SHERPA is steered through one run card. The run card is divided
into sections to facilitate readability.
(processes) definition of all process to be calculated
multiple processes possible
(selectors) phase space cuts on matrix elements
apply to core process in multijet merging
(run) all other switches
general steering, matrix element generators, parton showers,
beam setup, multiple interactions, hadronisation,
hadron decays, QED corrections, analysis, etc.
(Almost) all relevant switches to steer SHERPA are documented in
the Manual, including details on meaning and defaults.
—online: http://sherpa.hepforge.org/doc/SHERPA-MC-2.2.5.html
— shipped: <prefix>/share/doc/SHERPA-MC/Sherpa.html
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General structure
Switches: KEY VALUE
e standard input structure, some switches read in array of values
e = jterpreted as space
Tags: TAG:=STRING
o replaces all occurences of TAG in run card with STRING
Term: computable string, e.g. sqr (QCUT/E_CMS)

e some switches take terms as input, ie. parameters are parsed
through SHERPA's Algebra _Interpreter

End-of-line: ;
Comments: #, %
Command line arguments: KEY=VALUE, TAG:=STRING

e needs to be one string, added to (run) section,
takes precedence over file

Special syntax for (processes) and (selector) sections.
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General settings
(run){

% general setting
EVENTS 1M; ERROR 0.99; number of events & integration error target

% scales, tags for scale variations
FSF:=1.; RSF:=1.; QSF:=1.;
SCALES METS{FSF*MU_F2}{RSF*MU_R2}{QSF*MU_Q2};

% tags for process setup
NJET:=4; LJET:=2,3,4; QCUT:=20.;

% me generator settings

ME_SIGNAL_GENERATOR Comix Amegic LOOPGENO LOOPGEN1;
EVENT_GENERATION_MODE PartiallyUnweighted;
LOOPGENO:=Internal;

LOOPGEN1:=BlackHat;

% collider setup

BEAM_1 2212; BEAM_ENERGY_1 6500.;

BEAM_2 2212; BEAM_ENERGY_2 6500.;
}(run)
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General settings
(run){

% general setting
EVENTS 1M; ERROR 0.99; number of events & integration error target

% scales, tags for scale variations

FSF:=1.; RSF:=1.; QSF:=1.; tags for scale prefactors

SCALES METS{FSF*MU_F2}{RSF*MU_R2}{QSF+MU_Q2}; scale definition {pr}{ur}{1to
— use default METS (CKKW

% tags for process setup

NJET:=4; LJET:=2,3,4; QCUT:=20.;

% me generator settings

ME_SIGNAL_GENERATOR Comix Amegic LOOPGENO LOOPGEN1;
EVENT_GENERATION_MODE PartiallyUnweighted;
LOOPGENO:=Internal;

LOOPGEN1:=BlackHat;

% collider setup

BEAM_1 2212; BEAM_ENERGY_1 6500.;

BEAM_2 2212; BEAM_ENERGY_2 6500.;
}(run)
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General settings
(run){

% general setting
EVENTS 1M; ERROR 0.99; number of events & integration error target

% scales, tags for scale variations
FSF:=1.; RSF:=1.; QSF:=1.; tags for scale prefactors
SCALES METS{FSF*MU_F2}{RSF+MU_R2}{QSF+MU_Q2}; scale definition {ur}{ur}{1o
— use default METS (CKKW
% tags for process setup
NJET:=4; LJET:=2,3,4; QCUT:=20.; multijet merging setup
max. jet multi, NLO multiplicities, Qcut
% me generator settings
ME_SIGNAL_GENERATOR Comix Amegic LOOPGENO LOOPGEN{;
EVENT_GENERATION_MODE PartiallyUnweighted;
LOOPGENO:=Internal;
LOOPGEN{ :=BlackHat ;

% collider setup

BEAM_1 2212; BEAM_ENERGY_1 6500.;

BEAM_2 2212; BEAM_ENERGY_2 6500.;
}(run)
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General settings
(run){

% general setting
EVENTS 1M; ERROR 0.99; number of events & integration error target

% scales, tags for scale variations
FSF:=1.; RSF:=1.; QSF:=1.; tags for scale prefactors
SCALES METS{FSF*MU_F2}{RSF+MU_R2}{QSF+MU_Q2}; scale definition {ur}{ur}{1o

— use default METS (CKKW
% tags for process setup
NJET:=4; LJET:=2,3,4; QCUT:=20.;  multijet merging setup

max. jet multi, NLO multiplicities, Qcut

% me generator settings
ME_SIGNAL_GENERATOR Comix Amegic LOOPGENO LOOPGEN1;
EVENT_GENERATION_MODE PartiallyUnweighted;  matrix element generators
LOOPGENO:=Internal; & event generation mode
LOOPGEN1 :=BlackHat;

% collider setup

BEAM_1 2212; BEAM_ENERGY_1 6500.;

BEAM_2 2212; BEAM_ENERGY_2 6500.;
}(run)
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General settings
(run){

% general setting
EVENTS 1M; ERROR 0.99; number of events & integration error target

% scales, tags for scale variations
FSF:=1.; RSF:=1.; QSF:=1.; tags for scale prefactors
SCALES METS{FSF*MU_F2}{RSF+MU_R2}{QSF+MU_Q2}; scale definition {ur}{ur}{1o

— use default METS (CKKW
% tags for process setup
NJET:=4; LJET:=2,3,4; QCUT:=20.;  multijet merging setup

max. jet multi, NLO multiplicities, Qcut

% me generator settings
ME_SIGNAL_GENERATOR Comix Amegic LOOPGENO LOOPGEN{;
EVENT_GENERATION_MODE PartiallyUnweighted;  matrix element generators
LOOPGENO:=Internal; & event generation mode
LOOPGEN1:=BlackHat;

% collider setup

BEAM_1 2212; BEAM_ENERGY_1 6500.;

BEAM_2 2212; BEAM_ENERGY_2 6500.;
}(run)
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Particle containers

SHERPA introduces particle containers to facilite easy process declaration
and minimise the risk of accidentally omitting partonic channels in
multi-particle calculations. Containers help speed up calculations by
helping SHERPA to map processes and calculate them simultaneously.
Thus, containers must only contain particles of identical masses and thus
identical phase space.

There are a few pre-defined containers:

90 leptons (massless ¢)

91 neutrinos

92 fermions (massless ¢, g and g, neutrinos)
93 jets (g, massless g and g)

94 quarks (massless g and @)

User defined containers:
PARTICLE_CONTAINER <id> <name> <list of particles>
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Process setup

(processes){
Process 93 93 -> 13 -13 93{NJET}; pp — p~ut + njets
Order (*,2);
NLO_QCD_Mode MC@NLO {LJET};
ME_Generator Amegic {LJET};
RS_ME_Generator Comix {LJET};
Loop_Generator LOOPGENO {2};
Loop_Generator LOOPGEN1 {3,4};
End process;
}(processes)
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Process setup

(processes){
Process 93 93 -> 13 -13 93{NJET}; pp — uw~ T + njets
Order (%,2); O(ala) n=0,1,2,

NLO_QCD_Mode MC@NLO {LJET};
ME_Generator Amegic {LJET};
RS_ME_Generator Comix {LJET};
Loop_Generator LOOPGENO {2};
Loop_Generator LOOPGEN1 {3,4};
End process;

}(processes)
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Process setup

(processes){
Process 93 93 -> 13 -13 93{NJET}; pp — u~ T + njets
Order (*,2); (’)(aga) n=0,1,2,..
NLO_QCD_Mode MCONLO {LJET}; final state multis to be computed
ME_Generator Amegic {LJET}; at NLO QCD

RS_ME_Generator Comix {LJET};
Loop_Generator LOOPGENO {2};
Loop_Generator LOOPGEN1 {3,4};
End process;

}(processes)
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Process setup

(processes){
Process 93 93 -> 13 -13 93{NJET}; pp— 4+ njets
Order (*,2); (’)(asa) n = 0
NLO_QCD_Mode MC@NLO {LJET}; final ‘state multis to be computed
ME_Generator Amegic {LJET}; at NLO QCD
RS_ME_Generator Comix {LJET};
Loop_Generator LOOPGENO {2}; which loop generator to use
Loop_Generator LOOPGEN1 {3,4}; for which process
End process;

}(processes)
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Phase space cuts

Many processes need phase space cuts in order to be well defined. They
are set up in the (selector) section. Note: In multijet merged samples,
the additional cuts on higher multiplicities are automatically applied after
specifying the merging scale.

One particle selectors:
<sel> <pdgid> <min> <max>
e.g. PT, Rapidity, PseudoRapidity, etc.

Two particle selectors:
<sel> <pdgidl> <pdgid2> <min> <max>
e.g. PT2, DeltaR, Mass, etc.

Various jet algorithms. Interface to Fastjet available, only QCD partons
fed into jet algorithms.
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Process setup

(selector){

Mass 13 -13 66 E_CMS 66 GeV < my, < Ecms
}(selector)
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Running SHERPA

@ Running SHERPA
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Marek Schénherr

Running SHERPA

SHERPA generally runs
in three stages:

1) generate process
libraries

2) integrate
partonic cross
sections

3) generate events

Steps 1) and 2) only
have to be performed

0DDI| |

HD HD| | 'y b once.

THD ##]

Start up and logo
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Running SHERPA

Version information
Beams & PDFs
«s info
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Running SHERPA

Particles of the model
and their properties
containers

Marek Schénherr SHERPA-2.2.5: overview, developments and usage 27/36



Running SHERPA

Running SHERPA

further model info

n Handler
er.

shower initialisation

matrix element generator
initialisation

infos on which particles
massive in parton shower,
but not in matrix element
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Running SHERPA

Step 1) finishes with a normal exit, prompting to compile the libraries.
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Running SHERPA

e+, M-, MU+

Step 2) will commence to load the libraries, then
initialise the multiple interactions
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Running SHERPA

Integration of partonic
matrix elements
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Running SHERPA

Integration of partonic
matrix elements
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Running SHERPA

Start of event generation
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Running SHERPA

Finished I
Display statistics

Marek Schonherr SHERPA-2.2.5: overview, developments and usage 34/36



Overview Recent results Usage Running SHERPA Conclusions
; ;

SHERPA-2.2.5

e a new parton shower DIRE
e vastly extended support for UFO BSM format
e multijet merging for loop induced processes further tested, use as:
- MEPs@LoopP?
- reweight MEPS@NLO Higgs production in HEFT with top
mass dependence (approximate in virtual corrections only)
o on-the-fly variations of ug, e, as and PDF for
- LO, NLO
- LOPs, NLOPS (S-Mc@NLO)
- MEePs, MENLOPS, MEPS@NLO
e incorporation of approx. NLO EW corrs in existing NLO QCD
MEPS@NLO
o default PDF: NNPDF30_nnlo_as_0118
including tune of non-perturbative parameters
e coming in SHERPA-2.3.0: PS reweighting, full NLO EW

http://sherpa.hepforge.org
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Thank you for your attention!
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Backup
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Reweighting

Parameters

parametric e.g. as(mz), m;, PDF

perturbative e.g. NLO, NLL, leading-N. — pg, pr

algorithmic e.g. evolution variable, recoil schemes, matching scheme
Explicit variations

e can be done for any scale or PDF dependence

e functional form can be changed

e separate run (independent calculation) for every variation
On-the-fly variations Bothmann,MS,Schumann arXiv:1606.08753

e can be done for ug, pf, as & PDF dependence of ME & PS

e store in HEPMC weight container using LH'13 naming convention
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General settings

EVENTS <n> number of events
EVENT_OUTPUT <format>[<file>] event output format and file
ANALYSIS <type> pass events to analysis framework
ANALYSIS_QUTPUT <name> name for analysis output
Example:
(run){

% general settings

EVENTS 5M; ANALYSIS Rivet;
ANALYSIS_OUTPUT ana_procl;

EVENT_OUTPUT HepMC_GenEvent [evt_procl];

} (run)

Note: Analysis details defined in separate (analysis) section.
Note: Within ATLAS/CMS software no/limited need for these switches.
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Matrix element generator settings
ME_SIGNAL_GENERATOR <MEG1> <MEG2> ...

INTEGRATOR
ERROR

<name>
<accu>

EVENT_GENERATION_MODE <mode>

RESULT_DIRECTORY

Example:

<name>

(run){

% me generator settings

list of ME generators
integrator type to use

target error for integration
weighted or (partially)
unweighted events

dir to store integration results

ME_SIGNAL_GENERATOR Comix Amegic LOOPGEN;
EVENT_GENERATION_MODE Weighted;

RESULT_DIRECTORY res_procl;

LOOPGEN:=Internal; % BlackHat/OpenLoops

} (run)

Marek Schénherr
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Scale setting

SCALES <scale-setter> algorithm to set the scales
CORE_SCALE <scale-setter> algorithm to set the core scales

in scale setters using a cluster history

SHERPA's scale setter take three parameters, ur, g, pg (in that order).
If less are given, the missing default to . Computable terms can be
given as input, modifying predefined tags if applicable.

Example:
(run){

% scales, tags for scale variations
FSF:=1.; RSF:=1.; QSF:=1.;
SCALES STRICT_METS{FSF*MU_F2}{RSF*MU_R2}{QSF*MU_Q2};

} (run)
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;

Parton shower generator settings

SHOWER_GENERATOR <psgen>
CSS_EVOLUTION_SCHEME <scheme>
CSS_KIN_SCHEME <scheme>
CSS_FS_PT2MIN <val>
CSS_IS_PT2MIN <val>
CSS_FS_AS_FAC <val>
CSS_IS_AS_FAC <val>
CSS_SCALE_SCHEME <scheme>
Example:

(run){

parton shower generator
evolution variable scheme
kinematic recoil scheme
final state infrared cutoff
initial state infrared cutoff
final state «s scale factor
initial state a scale factor
«s scale scheme in g — qg

% parton shower settings
SHOWER_GENERATOR CSS;
CSS_EVOLUTION_SCHEME 1;
CSS_SCALE_SCHEME 1;

} (run)
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; ;

Beams

BEAM_1 <pdgid> PDG ID of incoming beam 1
BEAM_2 <pdgid> PDG ID of incoming beam 2
BEAM_ENERGY_1 <val> energy of incoming beam 1
BEAM_ENERGY_2 <val> energy of incoming beam 2

Example:
(run){
% beam settings

BEAM_1 2212; BEAM_ENERGY_1 6500.;
BEAM_2 2212; BEAM_ENERGY_2 6500.;

} (run)
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; ;

PDFs

PDF_LIBRARY <1lib1> <1ib2> List of libraries to load PDFs from

PDF_SET <set> PDF set

PDF_SET_VERSION <member> PDF set member

PDF_SET_1/2 <set> PDF set for beam 1/2

PDF_SET_MPI <set> PDF set for multiple interactions
Example:

(run){

% PDF settings
PDF_LIBRARY LHAPDFSherpa;
PDF_SET NNPDF30_nnlo_as_0118;

} (run)
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;

Model settings

MODEL <model> model to be used in the calculation
MASS [<id>] <val> set mass of particle with PDG ID <id>
WIDTH[<id>] <val> set width of particle with PDG ID <id>

MASSIVE([<id>] <val> set whether particle with PDG ID <id>

is considered massive in the matrix elements
STABLE [<id>] <val> set whether particle with PDG ID <id>

is considered stable

Example:
(run){
% model parameters
MODEL HEFT;

MASS[6] 173.2; WIDTH[6] 1.5;
MASS[25] 125.0; WIDTH[25] O.;

} (run)
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Model settings

EW_SCHEME <scheme> EW scheme, determines set of
input parameters
WIDTH_SCHEME <val> how to treat particle widths
YUKAWA_MASSES <val> how to relate particle masses
and Yukawa couplings
1/ALPHAQED (0) <val> value of o in Thomson limit

ALPHAQED _DEFAULT_SCALE <scale> scale at which to evaluate «

Example:
(run){
% model parameters
EW_SCHEME 3;

WIDTH_SCHEME CMS;
YUKAWA_MASSES Running;

} (run)
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; ;

Hard decays

HARD_DECAYS <on> switch perturbative decays on/off
HDH_STATUS [<decay>] <mode> selectively disable/force individual decays
HDH_WIDTH [<decay>] <val>  override computed width (LO) for decays
HDH_BR_WEIGHTS <on> apply I'(active)/T ot weight

HARD_SPIN_CORRELATIONS <on> switch on/off spinn correlations
Example:
(run){
% settings for hard decays
HARD_DECAYS On;

HDH_STATUS [25,22,22] 2;
HDH_BR_WEIGHTS 0;

} (run)
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; ;

Non-perturbative physics

MI_HANDLER <gen>  specify multiple interaction generator
FRAGMENTATION <gen>  specify fragmentation generator
DECAYMODEL <gen> hadron decay generator

DECAYPATH <path> path where to find hadron decay database
SOFT_SPIN_CORRELATIONS <on> switch on/off spin correlations
MAX_PROPER_LIFETIME <mm> maximum proper lifetime in mm for

particles to be considered unstable

Example:
(run){

% non-perturbative settings

FRAGMENTATION Lund; DECAYMODEL Lund;
PARJ(21) 0.432; PARJ(41) 1.05; PARJ(42) 1.0;
PARJ(47) 0.65; MSTJ(11) 5;

}(run)
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QED corrections
ME_QED

ME_QED_CLUSTERING
ME_QED_CLUSTERING_THRESHOLD

YFS_MODE
YFS_IR_CUTOFF

Example:
(run){

<on>

<on>

<val>

<mode>
<val>

switch QED corrections

to hard ME on/off

swtich clustering before QED corrs.
to ME to preserve resonances on/off
set resonance identification threshold
in units of resonance width
operation mode of YFS correction
infrared cutoff in photon emission

% QED correction settings

ME_QED On;

ME_QED_CLUSTERING_THRESHOLD 3.;

} (run)
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Matrix elements and process declaration

The processes to be calculated are set up in the (processes) section. It
uses a more flexible syntax, tags are also replaced here.

Process <proc> partonic process to calculate
Order (<gcd>,<qed>[,<bsm>]) perturbative orders of process
CKKW <val> merging cut

NLO_QCD_Mode <mode> fixed order or matched
ME_Generator <gen> generator for tree MEs
Loop_Generator <gen> generator for loop corrections
RS_ME_Generator <gen> generator for real subtracted MEs
Enhance_Factor <fac> enhancement factor
Enhance_Observable <obs> enhancement observable definition
End process end of process declations

Multiple processes can be calculated simultaneously.
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Matrix elements and process declaration

Example:

(processes){
Process 93 93 -> 25 93{2};
Order (*,0,1); CKKW sqr(20./E_CMS);
NLO_QCD_Mode MC@NLO {1,2};
Loop_Generator Internal;
Enhance_Factor 0.1 {1};
Enhance_Factor 10. {3};
End process;

}(processes) ;

Bracket notation:
particles (n+ 1) processes with the multiplicity of the given flavour or
container increased up to the given number (0,1,...,n)
else corresponding setting is applied to process with given total
final state multiplicity

I
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: :
: :
Phase space cuts
Example:
(processes){
Process 93 93 -> 90 90 93 93;
Order (2,2);
End process;
}(processes);
(selector)q{
FastjetFinder antikt 2 30. O0.;
NJetFinder 2 30. 0. 0.4 -1;
PT 11 25. E_CMS;
PT -11 25. E_CMS;
PT 13 25. E_CMS;
PT -13 25. E_CMS;
Mass 11 -11 60. 120.;
Mass 13 -13 60. 120.;
}(selector);
:
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Complete example
Setup for pp — p~ v, +0,1,2j@NLO, 3,4,5/0L0O in MEPS@NLO

(run){ (processes){
% general setting Process 93 93 -> 13 -14 93{NJET};
EVENTS 1M; ERROR 0.1; Order (*,2); CKKW sqr(QCUT/E_CMS);
NLO_QCD_Mode MCGONLO {LJET};
% scales, tags for scale variations ME_Generator Amegic {LJET};
FSF:=1.; RSF:=1.; QSF:=1.; RS_ME_Generator Comix {LJET};
SCALES STRICT_METS{FSF*MU_F2}{RSF*MU_R2}{QSF*MU_Q2}; Loop_Generator LOOPGEN {LJET};
End process;
% tags for process setup }(processes)
NJET:=5; LJET:=2,3,4; QCUT:=20.;
(selector){
% me generator settings Mass 13 -14 1. E_CMS
ME_SIGNAL_GENERATOR Comix Amegic LOOPGEN; }(selector)

EVENT_GENERATION_MODE Weighted;
LOOPGEN : =OpenLoops;

% collider setup

BEAM_1 2212; BEAM_ENERGY_1 6500.;

BEAM_2 2212; BEAM_ENERGY_2 6500. ;
}(run)
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Complete example

Marek Schénherr

Setup for pp — h [— vv] + 0, LjONLO, 2j@LO (ggF) with quark mass

effects in MEPS@NLO

(run){

% general settings
EVENTS 5M; ERROR 0.1;

% tags and settings for scale definitions
FSF:=1.0; RSF:=1.0; QSF:=1.0;
SCALES STRICT_METS{FSF*MU_F2}{RSF*MU_R2}{QSF*MU_Q2};

% tags for process setup
LJET:=1,2; NJET:=1; QCUT:=20.;

% tags and settings for ME generators
ME_SIGNAL_GENERATOR Amegic Internal OpenLoops;
EVENT_GENERATION_MODE Weighted;

% collider setup
BEAM_1 2212; BEAM_ENERGY_1 6500;
BEAM_2 2212; BEAM_ENERGY_2 6500;

% finite top mass effects
KFACTOR GGH;
OL_IGNORE_MODEL 1;

% settings for hard decays
HARD_DECAYS On;
HDH_STATUS[25,22,22] 2;
HDH_BR_WEIGHTS O;

% model parameters

MODEL HEFT;

MASS[5] 4.5;

MASS[6] 173.2; WIDTH[6] 1.5;

MASS[25] 125.0; WIDTH[25] O.;
}(zrun);

(processes){
Process 93 93 -> 25 93{NJET};
Order (*,0,1); CKKW sqr(QCUT/E_CMS);
NLO_QCD_Mode MC@NLO {LJET};
Loop_Generator Internal;
Enhance_Function VAR{log(PPerp(p[2]))
End process;

}(processes);

OL_PARAMETERS Ereset 2 allowed_libs Egh2IBBh12iggh112 BSB tolerance 1.0e-7;
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Expandability

Most modules and all selectors, scale setters, K-factors, etc. in SHERPA
are loaded dynamically at run time. Thus, SHERPA can be extended in a
very simple way.

For example, if you wanted to use a different way of setting the scales
you would not need to modify your SHERPA installation. Simply provide a
shared library that contains a class that inherits from SHERPA's
Scale_Setter_Base to implement the respective interface functions etc.
a hook and optionally some argument read-in. Then SHERPA only needs
to be instructed to load this library at run time and use your new scale
setter.

Example: (rum) {

SHERPA_LDADD MyScaleSetter; 7% loads libMyScaleSetter.so
SCALES MyScales;

}(run)
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