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‘ LCG Application Area Simulation
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LLCG Generator Services
http:/ /lcgapp.cern.ch/project/simu/generator/

mandate of the project:

o "...to prepare validated LCG
compliant (generators) code for both
the theoretical and experimental
communities at the LHC..."

to avoid duplication of work
o to build libraries for required platform

to share experience between MC authors «— LHC Exp.
experiments

to use common generators (tunings?)

to offload authors from the 'basic
support’ duties
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Project work packages

generator libraries repository [GENSER]
testing and validation of generators [VALIDATION]
first level support [SUPPORT]

event record and particle properties [HEPMC]
maintained by Lynn Garren (FERMILAB)

event database [MCDB]
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GENSER

centralized installation of all the MC generators
used by LHC experiments on all the LCG
supported platforms

common structure for all the generators
ready to use libraries

tarfiles with binaries

tarfiles with sources
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Repository structure (1/3)

/afs/cern.ch/sw/lcg/external/MCGenerators
/pythiaé6
/pythia8
/herwig

/herwig++

LCG tar files with /41
j immy

sources and binaries \
/distribution/..

For each generator:
pythia6/411
/412
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Repository structure (2/3)

For each version:
411/share
/slc3 ia32 gcc323
/slc4 amd64 gcc34

For each platform:

slc4 amd64 gcc34/compile.log
/config.mk
/include/
/lib/libpythia6.so
/lib/archive/libpythiaé6.a
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Repository structure (3/3)

tarfiles:

/afs/cern.ch/sw/lcg/external/MCGenerators/distribution/

pythia6-411-src.tgz

pythia6-411-slc3 ia32 gcc323.tgz
pythia6-411-slc4 amd64 gcc34.tgz
pythia6-411-slc4 ia32 gcc34.tgz
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Using GENSER

to use libraries from AFS
o obvious

to use binary tarfiles
o obvious

to use source tarfiles

o tar zxvf pythia6-413-src.tgz
o cd pythia6/413

o ./configure --help
o ./configure --your-options

o make

o libraries go to pythia6/413/lib/
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Available generators (1/2)

Overview of available MC event generators

| deprecated

[ apgen |28 [N2E20 25N
cascade _||IA2HONN
[ evigenhc  |[INBAEANN[ 815 | 8.4
[ hewig || 6510 | 65102 | 65103 |
[ hewigpp |[IN20800 202002040
[ hydet |20
| saet | 275 [ 7752 | 169 [ 7602
| immy  [[T@80 7 |[Ta312 [ T4518 |42
[ nepdt  |[NES00 5230
[ phoet || NAONN 020
[ phoos |[N28600 (12152 ) [2i580
| ovauen |20 A
m———-----—————
| ovtias || 085 [ o0 [ 080 || o || os0

[ shepa  |[A040|[NE090[ 108 |
[ stagen |[IEHNN
| tawda || 21421 [ 274212 | 274213 ]

thepeg |[INA0ANN

| woex [TTAT
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Available generators (2/2)

over 20 different generators available
o FORTRAN and the new C++ generators

new versions installed with minimal delay
o for ex. six versions of Pythia6 already installed

binaries provided for 3 platforms (Linux)
o request to install some generators on Windows

new generators added on experiments'
request
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Testing and validation

experiments used to independently test and
validate each new version of the generator

o clear duplication of work

GENSER testing and validation
o testing of generators on different platforms

o comparing different (new) versions of each
generator

o physics validation (comparing to data)
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GENSER testing

simple tests
o 'single number' output (charged multiplicity, etc)

histogramming tests

o distribution output (pT, etc)
o heeds to be linked with ROOT

physics validation
o Implemented first analysis using Rivet
o Rivet will be used for all future validation
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GENSER simple tests

GENSER validation
o Pythia6 ; bb production tests,  (1/c) d o (pp = W= + = Qjets) / dpr{W) vs. D@ Run | data
o Pythia8
e Herwig .
. Helwl pythia_testl
o Pyquen
. H dj 3 1: Z + jets total cross section [mb] at LHC
. 2: Fraction of events with >1 charged leptons plus >1 jets
. EthenLHC
LHAPDF_ .
. Photos. thia_hepmc
« Sherpa
e Tauola 3: Total cross section [mb] of jets + Z/gamma* at LHC
+ TopRex 4: Fraction of events with >=2 charged leptons and >=2 jets
o Jimm

pythia_lhapdf

3-26: A total cross section [mb] of a single W production at LHC
with various PDF sets used via LHAPDF library

at least one simple test per generator

automatic checking between different versions of
generators and platforms
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‘ GENSER distribution tests

Pythia6, bb production

1. sle3_ja32_gee323 [Pt of stable charged particles in MB events |  [Enties 6047708 | [ Pt of stable charged particles in bbbar events | [Entries 112697
2. slcd_amdb4_gec34 Mean 04435 Mean 05069
- Slea_ 9 E RMS 0.451 E RMS 0.5752
3. S|C4_I832_QCC34 E Underflow 1] E] Underflow 0
= Ovarflow 16 10t Overflow 4
4122 | 411.2 | 410.2 | 409.2 | 326.2 | 227.2 = E
1] 2] 3] 1] 2 2[3]1]2]3[1]2]3]1]2]s3 c i
ﬂ.b‘ ole elelelolelolelelelele - pythia 6.326.2_slc4_amd6d_gccld 10‘5— pythia 6.326.2_slc4_amdB4_gecdd
412_2?] |£g 3 ARIEIEIEIS oo |e i pythia 6.412.2_slcd_amd6d_gccdd E pythia 6.412.2_slcd_amd64_gec3dd
3 | [We]e olefoe]e]o]e] oo o = e
1 L[ e ¢/efefee[e]e]e]e]e]e - §
41122 | B s/e[e]e]e]e]e]e]e]e]e E e
3 | Pe]e]e]e]e]e]e]e]e]e]e]e 3 2
’ Blesslelseele s 1k E bl oo g,
ENE P P R R P P SRERRr e mrararart | 410114201 AR Y P |
410.2|2 Dlelefelefe[e]e[e]e]e 8 10 12 14 0 2z 4 & 8 10 12 14 16 18 20
3 | [e]e]e[e]e]e]e]e]es PL, GeV PL, GeV
1 | Flele]e]e]e]e]e]e i | _ i -
Pt of B hadrons in bbbar events Entries 316481 Eta of B hadrons in bbbar events Entries 316481
409.22 —|.|;i 2(20]ee _ Mean 0.509 _ Mean 0.001018
3 [ We]e[e]e]e]e 0k Dndertiow —a| 000 S
1 [ [le]e]e]e]e B Overflow 106 C Overflow 1059
326.2[2 [ [e]e]e]e 100 5000 m
3 slele E C
1 —|!||i|;; . i_ pythia 6.326.2_slcd_amd6d_gccdd 4000 :_ pythia 6.326.2_slcd_amd6d_gec3d
227.2)2| —|.|z E pythia 6.412.2_slcd_amd6d_gecdd N pythia 6.412.2_slcd_amd6d_gec3d
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5 ' L ;
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‘ GENSER wvalidation

MC vs. DD Run |, (1/0) d o (pp = W* + 20jets) / dp(W)

A comparison of pr(W=) distributions obtained with Pythia 6.411 vs. D& Run | data:
Abazov, V.M., et al. [D@ Collaboration], hep-ex/0106027

A skeleton of comparison procedure is as follows:

1. The main routine linked to Rivet library instantiates

HepMC::GenEvent. The analysis procedure utilizes

selects events according to the criteria from the D& ol® 10 E B —
. . L o = i ——
o an isolated (as defined in the publication, see © 5 - . ——
o missing pt > 25 GeV. o — ="
2. The main routine launches an event cycle with eact B ':5:'%
3. Each eventis passed to UserAnalysis::analyze() me 10-2 — =
W candidate to be put to a ROOT histogram. - =
4. Upon completion of the event cycle the routine calls — =2
5. The histogram is read from the ROOT file and upon - .
experimental data points from the publication. x2/d.c 10° = .
= =+
B T
10-4 — DO Run |, hep-ex/0106027 +
B Pythia6, rec. W's: 3937, , y¥/dof = 2.215456 #_L
10° =
- Pythia6, true W's: 10000
10‘5—||||||| 1 ||||\|| 1 1 |||||| 1
1 10 10?
pY [GeV]
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Conclusions

GENSER provides repository for MC
generators for LHC experiments

GENSER helps experiments to resolve
particular issues related to generators

0 aim to participate more in tuning of generators

/'Fnr Blas) 'Fnr a r||em|cc|nn hnhl\lnnn nvnarlmnnfc\
1 UALLI Ul UDIIVI NDUOU LYV U I\P IIIII\JIIL\JI

GENSER wants to fully rely on (to use)
RIVET for the validation of the generators
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