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Introduction

@ Simulation is an imitative repre-

Sentatlon of a process or System : 1e10 Sf:gng\:\::ivesimulated Events by WG - one year
that could exist in the real world. | i
et
o It plays a key role in LHCb anal- sl e
ysis: G 4 ver 0330
o Helps to parametrize an hypo- 2
thetical signal. 2
o Capture the response of the 1
detector to this concrete sig- obs
A FFPE TP RS
nal. R U U

Calendar weeks

@ Remember: You are never alone!
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LHCb data-flow in Run3

Particle snmulatlon Digitisation
Gauss B Boole

Analysis

ROOT/Numpy/...

Generation + Decay Propagatlon

v

CALIBRATION

Trigger
Allen/Moore

Ntuple making

Analysis Productions/
DaVinci

/S

N

Disk Storage

|
Sprucing

Moore

@ Simulation is by far the most time-consuming step: tries to

represent reality as much as possible.

@ Gauss App. is the general manager of this stage.
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Generation

@ EvtGen is responsible of cre-
ating a desired decay.

@ It is controlled by DecFiles.

@ Possibility of including cuts
before the full detector sim-

@ A pp interaction is cre- _ )
ulation — saves time!

ated, and the products are
hadronized.

@ Realistic approach:  Hard
QCD proccesses are com-
bined with underlying event
properties.

@ Lots of generators: Pythia,
Sherpa, MadGraph...
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Detector Simulation

@ Final products are propagated through the detector: Geant4.

@ Don't worry! — a full geometry is already prepared!

rach
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Digitisation

e Digitisation is carried out by Boole.

@ In LHCb we don't see particles, we see the electronic response
(hits) of each subdetector.

e Signal trayectories and parameters (tracking) are built of the
pre-stored hits.
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MC Requests

@ QEE: Jiuzhao Li, Emilio X.
Rodriguez.

° LUCklly all the steps are run @ B&Q: Ning Qin, Gabriele Romolini.

Centra”y' @ Charm: Francesco Terzuoli, Jianyu
o Step-by-step checks. Zhang.
o Pre-processed volume def- @ RD: Thomas Long, Jan Peter Wag-
inition. ner.
o Code made public. @ BtoC: Zhihong Shen.
@ Each PAWG is responsible of @ B2noC: Edoardo Mariani.
s . @ B20C: Aleksandrina Docheva, Tian-
submitting the mc provided wen Zhou.
anaIyS|s needs. @ Semileptonic: Bogdan Kutsenko,

Federico Manganella.

@ IFT: Chenxi Gu, Qiuchan Lu, Feder-
ica Fabiano.

@ A very active and nice group
of people (Liaisons) always

happy to heIp! @ Flavour Tagging: John Wendel.
@ EMTF: Gregory Ciezarek.
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Preparing a MC request: First questions to answer

o Are there avaliable samples
matching our needs?

o Are there decfiles?

e What should | include in the
decfile?

e Simulation version?
o Filtered request?
e Stripping?

o Year? Polarity? Number of
events?
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Decfile Preparation

# EventType: 12115088 ) L.
# o Eventtype: Unique 8-digit
# Descriptor: [B+ -> K+ mu+ mu- pi+ pi-Jcc - . P

# number identifier.

# NickName: B+_K+mmpipi=DecProdCut

#

#

# Cuts: DaughtersInLHCb @ Important: Comments are
#

# Documentation: Decay file for B+ -> mu+ mu- pi+ pi- K+ a|SO passed to GaUSS!

# EndDocumentation

#

# PhysicsWG: Exotica

¥ Tosted: Yos @ We can always force a spe-
# Responsible: Emilio X. Rodriguez L H

# Email: emilio.xose.rodriguez.fernandez@cern.ch lelC decay taklng place In a
# Date: 20240521 reasonible way.

# CPUTime: <imin

#

Decay B+sig

1000 ke murmo- o pie pio PSP @ Also important: Model to
nddecay

Checay B-sig generate the decay.

#

End ach
L )
# sy
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Decfile Preparation

InsertPythonCode:

from Configurables import LoKi__FullGenEventCut
Generation().addTool( LoKi__FullBenEventCut, "TightCuts" )
tightCuts = Generation().TightCuts

tightCuts.Code = "( count ( hasGoodB ) > 0 )"

"from GaudiKernel.SystemOfUnits import GeV"

, "hasGoodMu = GINTREE(( 'mu+' == GABSID ) & ( GPT > 0.95%GeV ) & ( GP > 5.70%GeV ))"
, "hasGoodD® = GINTREE(( 'DO’ GABSID ) & ( GNINTREE(( 'K-' == GABSID ) & ( GPT > 0.23%GeV ) & ( GP > 1.9%6eV ), HepMC.descend:
, "hasGoodDst0 = GINTREE(( 'D*(2007)8' == GABSID ) & hasGoodD® )"

"hasGoodB

#

#

#

#

#

#

# tightCuts.Preambulo += [
#

#

#

#

# ( GBEAUTY & GCHARM & hasGoodDst0 & hasGoodMu )"
#

#

]
EndInsertPythonCode

@ Bussiness turn difficult when we want to include cuts at gener-
ator level.

@ Useful to reduce computiational time.

@ LHCb acceptance widely used: allows to see products within
the geometric acceptance.
éil_iCb
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Simulation Types

@ Full Simulation: Full detector simulation for each pp interac-
tion proccess.

e ReDecay: Saves the underlying event N times, whereas it is
producing a signal decay each time.

e Particle Gun: No pp collision, throws a single particle with
desired kinematics.

o Tracker only: Turn of calo and muon systems.
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Output File Types

The different simulation outputs can be summarized as follows:

@ SIM: Only Gauss output.

o DIGI: Samples with Boole digitisation.
XDIGI: Extended info from Gauss saved in a DIGI file.

(m)DST: Output with Reconstruction information.
XDST: Extended info from Gauss and Boole.

LDST: Samples with reco and additional linker tables.

@ MDF: Samples emulating real data taking samples.
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Simulation Version

@ Based on analysis requirements, different Sim types are avali-
able.

New realeases include not only relevant processing configs, but
also updated detector simulation.

Rule-to(often)-Use: Choose the latest release.

Types:
e Sim09: Supports Run 1,2 until stripping. The most widely used
during Run2. Will become deprecated soon.
e Sim10: Until Stripping. New detector geometry definition. Ofi-
cial version for Run 2. Also oriented to Upgrade studies.
o Sim11: Updated LHCb requirements after Upgrade 1 (geometry,
luminosity conditions...).
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Filtered MC

@ Good solution for analysis looking for a balance between num-
ber of events being requested and computational time.

@ Saves disk space by only writing events verifying a particular
trigger /stripping decisions.
@ Specific roadmap for Filtered MC Requests.
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@ Check the number of events you need: both with supervisors
and/or liaisons.

@ Request only what you need: think that central productions
can be delayed as user-traffic increases.
o Limits:
o 4M events for DST files.
e 20M per year for mDST.

e Bigger requests would need PPG approval, which may delay the
proccess.

éif_ICb
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The MC Request

sim-version: 89

1 . - -

2 nane: Molsinuons puzate @ Request via Gitlab project.

o arornis -
A @ Very comprehensive arrange-
7 - hve .

6 - tnombach ment of options.

9 - tlon

10 W6: QEE ° i

1 | File-foruat: osT o It automatically  auto-
14| avent-tvpan: completes: the rest of
15 - 12115045 . . .

1 - 1115086 options are generated in line.
17 - 12115077

18 - 12115658

19 - 121156085

20 - 12115099

21 - 12115040 .

2 - 125052 @ Checks are run automatically
23 - 12115072

%| -t with a pipeline.  Once it
o T is done, the request can be
igz nur;—zsi:tﬁ: 500k sent.

30 priority: 1b

éil_iCb
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When a MC Request Fails

Draft: W wme

2 Closed Emilio Xose Rodriguez Fernandez main
Overview 1 Comr pelines 3 “hal
" lC)
© Pipeline #7688668 failed (x)
ol 5822383 on Wime 4
8 Requires 2 approvals from liasons and conveners. v

31 Closed by @ Emilio Xose Rodriguez Fernandez 4 mor

. e change: 0 omain
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When a MC Request Suceeds

Multimuons new

%o Merged Emilio Xose Rodriguez Fernandez

merge Multimuons_new [} into main 5 months

Overview 11 oIT 6 Pipeline 0

or Multimuon final state: ntial long-lived intermedic

wlation of a similar pre

ples
e ask

ning

@ Pipeline #7585056 passed (v]

% 1df@cébd Multimuons_new
8~ Approved by you and others Q ("N

%o Merged by @ Emilio Xose Rodriguez Fernandez 5 mont

. main with 0c89F6c9




@ The status of the production can be checked in the Transfor-
mation Monitor: access through DIRAC portal.

@ A bunch of (sometimes nasty) mails will inform in real time
about the status.

@ Once in the GRID the liaisons/conveners/user lost control of
the production.

184418 Simuaion  Done 1o Mulimuons puzzle 2016 pp MagDow...  2024-06-20 20260620 1 )

Ic Tyoe State ; wa Narme SimfAun conditions Prac. pass ent type Events r Events Progres:

O 134 12115088 500,000 527,758 105.55%
EventType: 12115088
Description: B+_K+mmpipi=DecProdCut

134 12145005 500,000 533,688 106.74%

124 12145435 500,000 516018 103.20%
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Final: Statistic Tables

12115008 (B+_K+1a2mumumumu,ma1=1.75GeV,ta1=10ps,ma2=3.0GeV,ta;
auss v49r22 - DecFiles v30r70 - APPCONFIG v3r408
DDDB dddb-20170721-3 - SIMCOND sim-20170721-2-vc-md100
Sim09-Beam6500GeV-2016-MagDown-Nu1.6-25ns-Pythia8
Thu Feb 10 22:31:50 2022

Interaction Counters

=0fs,DecProdCut)

Moot | oMol | oo o |oobed | caoss | O bac
iy | Vemtmrstooamgy | SRIREE | SO Loy | cesoion || ceston | coptsoion | o
interactions o P interactions [mb] [mb] [mb] [mb] [mb] mb] section [mb]
1.59762 2.00282 2.4673 100.305 | 0.79210 | 0.012266 | 9.0712 | 1.26700 0.24181 0.21184

£0.00016 +0.00022 £0.0051 £0.070

+ + + +
0.00055 | 0.000069 | 0.001g | 0-00070 | £0.00031 |5 55059

Hadron Counters

ey | Facion | Facion | Facion | Facin | Fraion | Fason | Fracion | Facton | Fradion | Fracten | Facio | Fracion | Facon. | racion
Gorerer | N e e e e o

o o8 | et | acaped | scceis | scepted | accpt | aconed | sccpt | acceped | acceptd | scceted | scope | st | scepe | st
efficiency | gy B+ BsO b-Baryon | DO D+ Ds+ cBayon | B B B D o -
0.15408 | 0.4029 | 0.3931 | 0.11906 | 0.08492 | 0.3671 | 0.34157 | 0.18007 | 0.11122 | 0.20872 | 0.61880 | 0.17248 | 0 0 0
R N R R R O O R R e R
0.00035 | 0.0012 | 0.0012 | 0.00079 | 0.00068 | 0.0010 | 0.00099 | 0.00081 | 0.00066 | 0.00071 | 0.00085 | 0.00066 | ~ -

partica cut effciency | anttpartcle cut eficiency

0.15461 0.15356
£0.00050 £0.00050

INumber of accepted events/generated events: 323189 / 128711306 = 0.002511
INumber of interactions in accepted events/generated interactions: 797402 / 257785269 = 0.003093
Statistics generated from 1001 jobs log for Sim08I Prod. ID: 155863; Req. ID: 95774.

Script version: 20210427

@ PAWG liaisons prepare the statistic tables, which can be acessed

here for SIM09 and here for SIM10.
HCh
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Conclusions

@ Simulation is not an easy task: a lot of information, options,
outputs...can make your life very difficult.

@ As said: you are not alone! Liaisons always happy to help you.

@ Now the adventure of Simulation starts for you!
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