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The STRONG-2020 initiative

Project duration: from 1 June 2019 to 31 May 2023

32 Work Packages (WPs):
» MAN: Management and Coordination
» DISCO: Dissemination and Communication
~7 Transnational Access Research Infrastructures (TA)
»2 Virtual Infrastructures (VA)
Experimental /Theoretical /Instrumentation Activities:
~7 Networking Activities (NA)
»14 Joint Research Activities (JRA)
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Total Budget: 10 M €
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The STRONG-2020 infrastructures

Transnational Access

TA1-COSY Dieter Grzonka (Julich) TA2-MAMI  Achim Denig (Mainz)
TA3-LNF  Catalina Curceanul/Carlo Guaraldo (INFN, Frascati) TA4-FTDIELSA Hartmut Schmieden (Bonn)
TA5-GSI  Yvonne Leifels (GSI, Darmstadt) TA6-ECT* Gert Aarts (Jochen Wambach) (Trento)

TA7-CERN David d'Enterria (CERN, Geneva)
Virtual Access:

Provide open-access to state-of-the-art computer codes necessary for the high-precision phenomenology of heavy ion
reactions and studies of the quark gluon plasma as well as for nucleon and nuclei parton structure research.

VA1-NLOAccess Automated perturbative NLO calculations for heavy ions and quarkonia

Jean-Philippe Lansberg (CNRS, Orsay) : Extension of the well-known MadGraph automated on-line code for the novel
computation of perturbative QCD cross sections in high-energy hadronic collisions at next-to-leading- order (NLO) accuracy, using
meson and heavy-ion beams, and for quarkonia final-states.

Web page: https:/inloaccess.in2p3.fr/HO/
VA2-3DPartons Virtual Access to 3DPartons

Hervé Moutard (CEA, Saclay) : Development of a new combined framework to extract generalized (GPDs) and transverse
momentum-dependent (TMDs) parton distributions, with higher-order fixed and twist corrections, from fits to experimental e-p and
p-p data (handled in a Rivet-like format).

Web page: http://partons.cea.frlpartons/doc/html/index.html
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The STRONG-2020 research activities

Hadron Physics:

JRA7-HaSP  Light-and heavy-quark hadron sp py Marco glieri (INFN, ), Juan Nieves (UVEG, Valencia)
NA1-FAIRnet QCD physics at GSI/FAIR Fritz-Herbert Heinsius (RUB, Bochum)

NAS5-THEIA  Strange Hadrons and the Equation-of-State of Compact Stars Josef Pochodzalla (Umainz)

NA6-LatticeHadrons LatticeHadrons Michael Peardon (TCD, Dublin)

Precision Physics:

NA4-PREN Proton Radius European Network Dominique Marchand (CNRS, Orsay), Randolf Pohl (UMainz)

JRA3-PrecisionSM  Precision Tests of the Standard Model Mikhail Gorshteyn (UMainz), Andrzej Kupsc (University of Uppsala)

Heavy lons:

JRA1-LHC-Combine Inter-experiment combination of heavy-ion measurements at the LHC Raphaél Granier de Cassagnac (CNRS, Palaiseau)
JRA2-FTE@LHC Fixed Target Experiments at the LHC Cynthia Hadjidakis (CNRS, Orsay), Pasquale Di Nezza (INFN, Frascati)
NA3-Jet-QGP Quark-Gluon-Plasma characterisation with jet Marco van Leeuwen (Nikhef, Amsterdam), Guilherme Milano (LIP, Lisbon)

NA7-Hf-QGP Quark-Gluon Plasma ch. isation with heavy flavour probes Joerg Aichelin (CNRS, Nantes), Giuseppe Bruno (INFN, Bari)
GPD/TMDIPDFs:
JRA4-TMD-neXt 3D structure of the nucleon in space Al | t (INFN, Pavia)

JRA5-GPD-ACT  Generalized Parton Distributions Silvia Niccolai (CNRS, Orsay), Kresimir Kumericki (UNIZG, Zagreb)
JRAG-Next-DIS Challenges for next generation DIS facilities Daria Sokhan (UGlasgow), Francesco Bossu (CEA, Saclay)
NA2-Small-x Small-x Physics at the LHC and future DIS experiments Néstor Armesto (USC, Santiago de C.), Tuomas Lappi (JYU, Jyvéskyld)
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The NLOAccess framework

The STRONG-2020 WP VA1-NLOAccess:

a virtual access for automated perturbative calculation for
heavy ions and quarkonia
automation and versatility:

® everyone would be able to evaluate physical observables related
to hadron scatterings

® no need to pre-code
® test the code

any code that could be compiled and launched via a shell
could be added

MadGraph and its extension to nPDFs are being included
HELAC-Onia is included
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NLOAccess & HELAC-Onia Web

Some facts and figures about NLOAccess:

e general information at https://nloaccess.in2p3.fr
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Some facts and figures about NLOAccess:

e general information at https://nloaccess.in2p3.fr
e HELAC-Onia Web: https://nloaccess.in2p3.fr/H0/
¢ note: not definitive working version
e +100 users from ~ 20 countries
® +1800 runs
e features:

® secure two-step registration process

® protected OwnCloud storage is given

® file input as first way to submit a run

® live user run status and run history

® guided input file creation and submission for HO:

https://nloaccess.in2p3.fr/HO/downloads/HO_
online_guide_vo1.pdf
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NLOAccess - Homepage

(https://nloaccess.in2p3.fr)

& HELACOnaWeb|Home X @l nioaccess Virtual Acces- X | e x
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‘GENERAL DESCRIPTION FoLLow:

Objectives:

NLOAccess to automated anyone to ~such
as production rates f Iving hadrons. The automation and these
tools are such that these scatterings need not to be pre-coded. In other terms, itis possible that a random user may.
request for the first time the generation of a code to compute characteristics of a reaction which nobody thought of before.
NLOAccess will allow the user to test the code and then to download to run it on its own computer. It essentialy gives
‘access to a dynamical lirary.

This infastucturs s partofa roject

The automated tools on which NLOAccess is based are () the MADGRAPH used by
physics (HEP) commurit, but extended to deal with meson and heavy-fon beams and (i) the HELAC-ONIA code alloving
the computation of cross section or heavy-quark bound states, the quarkonia.

European Urion's Horzon 2020 research
an programme unde grant
agroement No. 824083

“The portal NLOAccess wilallow one to access addiional automated tools. | wil extend the portal of

with to deal with h - =

As of today, in conlrast o HEP, no such place exists for hadronic physics where intereslad colleagues can go test their
ideas and tum them into concrete realisation with automated Monte Carlo tools. In additon, the available tools are limited
0.2 reduced class of applications. For each, one needs 1o instal them one by one, sometimes along with dedicated
libraries and one needs to get familiar with their syntax. A single portal for hadron physics will not only ease the task of the

RECENT POSTS

Jean-Priipps Lansberg gives  talk o

itps//ploaccess.n2p3.fr
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HELAC-Onia Web - Homepage

(https://nloaccess.in2p3.fr/HO/)
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HELAC-Onia Web | Processgeneraon - | Download St Relerences  Contactus 2 catofiore -

(J
W % université INFN

Automated perturbative calculation with HELAC-Onia Web

Welcome to HELAC-Onia Web!

Oria a an automatic matrix element generalor for the calcuation of the heavy quarkorium helcly amptudes in the

ramework of NRQCD faclorzatin.

The progra is able o calculate helicty ampliudes of mult P-wave quarkonium states producton at hadron coliders and slectron-
nclu Besides the

ng.
‘e Standard Model, HELAC-Onia is also suffcienlly numerical siable i dealng wilh P-wave quarkonia and P-wave color-octel
intermedate stales

Generata a procass o submit your nput le or logou.
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HELAC-Onia Web - Run submission

4 HELAGONa WebGuide x | +

e ox
€ 5 C O & nloacessinapiHojcartoflore/fle_sub_guided/ * 06 »@:
cCHQO0ORSHDPI@H A"+ ~0@@CHBcEUMNOHS FE@O*NBCONME?F 3 ONN O O UL + LIAPDRLIA. M JobsSeorh >
HELAC-Onia Web | Processgenerton - | Downoad Sokware  Refeerces  Contact s

2 CaroFlore +

HELAC-Onia - Guided file submission

Create an input file

Input noxt command(s): Your nput l:

generate p p > co~(3S11) co~(3811) g
sel energy_beam = 3500.0
b

1
sot ScaloFactor = 1.0

Add commandis)

Remove lns(s) contalning:

Clearflo
Submitob

Plase, remember o folow this structurs fo your nput fle:
qenerate { process )
ot parameter} = { value )

faunch

For more examples: seo tis reference or tako a look 0 the
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HELAC-Onia Web - Run submission

4 HELACONla W

Caee generate p p > cc~(3511) cc~(3S11) g e— .
HELACOnia Web | Prcs set energy_beam1 = 3500.0 * I
set energy_beam?2 = 3500.0
setqed =2
set Scale = 1

set ScaleFactor = 1.0
set minptconia = 5.0
set nmc = 1000000

set nopt = 100000
set nopt_step = 100000
set nopt_lim = 1000000

launch

generale { process )
value

sot ( parameter} = {value )

faunch

For more examples: ses s reference or take a look 0 the
Usor Guide.
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HELAC-Onia Web - Results (1)

[nloaccess] Your new results from HELAC-Onia Web - Posta in arrivo - carlo.Flore@ijclab.in2p3.fr- Mozilla... - O x

File Modifica Visualizza Vai Messaggi strumenti  Aiuto

[ Posta inarrivo - carlo.flc B [nloaccess] Your new r X
[ Scaricamessaggi v # Scrivi CJchat & Rubrica | © Etichetta v Cerca <Ctrl+K> Q| =
Da Me <nloaccess@ijclab.in2p3.fr>gp | Rispondi | = Inoltra | & Archivia || & Indesiderata || @ Elimina || Altro v
Oggetto [nloaccess] Your new results from HELAC-Onia Web 19:26
A Me <carlo.flore@ijclab.in2p3.fr> ¢

Dear Carlo,

your latest results are now stored in your OwnCloud folder. You can find them in the subdirectory
/HO/PROC_HO_1473.

Best regards,

The NLOAccess Team
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HELAC-Onia Web - Results (11)

% HELACONaWeb[RuN<: x ) PROCHO 1473 Flle-on x |+ e x
csco o doxp s g EEREEEX R
c% @08 RSHDIT@IAW 4 BoHS GBSO *MCOMMBY F P ONN O O OLIPDR « LHAPDRLHA.. W JobsSeach

FLCI G

- Ho_ 147345

cental value for plot (1)
scale vanaton

— ,mw.mmﬁ?

perbin (b

)

WELAC-Onla

l}:figf;;;¥:;f

Relative uncerlainties w1 central value.

s Bl E)
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MG5_aMC@NLO

e MadGraph online version is only limited to LO calculation

STRONG-2020 & NLOAccess

12/13



MG5_aMC@NLO

e MadGraph online version is only limited to LO calculation
e NLO version will be soon available on NLOAccess
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MG5_aMC@NLO - Run submission (new!)

e MadGraph online version is only limited to LO calculation
e NLO version will be soon available on NLOAccess

4 Mos_amconLo
€5 C0 e
5% @eoeR

+ o _ e x
O Mm@
~-H@ec N ENVES BB *MCOMME?T F @ ONN OO N + LWL iobsseach  »

A M5 aMC@NLO e Dowoas Sotare  Refrerczs  Contactus 2 Carofiare -

MG5_aMC@NLO - Guided input file submission

Create your input fle

ot s or
Upload cards: [Sosgi e |Nessun fe selezionato
it hre your inpu e

Input next command(s): Your nput le:

generate pp > tt-
output

Ploase, romant bor o follow this structuro fo your nput io:

generate { process )
output { drectory )

st paramete) = (v}

Clear s Note: oufput irctory name can be unspecified
For more examples, see ths page.
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NLOAccess - What's next?

e separation of code generation and running phases for
MadGraph

[will allow code re-usage for a specific process]
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NLOAccess - What's next?
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[will allow code re-usage for a specific process]

e extension to nPDFs = extend NLO calculation to other
observables (e.g. Rpa Or Raa)
[PhD of A. Safronov; Glue@NLO IN2P3 project — Talk by I. Schienbein]
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NLOAccess - What's next?

e separation of code generation and running phases for
MadGraph

[will allow code re-usage for a specific process]

e extension to nPDFs = extend NLO calculation to other
observables (e.g. Rpa Or Raa)
[PhD of A. Safronov; Glue@NLO IN2P3 project — Talk by I. Schienbein]

e quarkonium production with radiative corrections
[PrecisOnium ANR — Talk by H.S. Shao]

e inclusion of spin and transverse momentum effects
[former TMD@NLO IN2P3 project — Talk by E. Re]

Thank you
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HELAC-Onia (1)

H.-S. Shao, CPC 184 (2013) 2562-2570 & CPC 198 (2016) 238-259
HELAC-Onia is an automatic matrix element and event generator for heavy
quarkonium physics

e based on NRQCD framework
e based on off-shell recursion relations
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HELAC-Onia (1)

H.-S. Shao, CPC 184 (2013) 2562-2570 & CPC 198 (2016) 238-259
HELAC-Onia is an automatic matrix element and event generator for heavy
quarkonium physics

e based on NRQCD framework
e based on off-shell recursion relations

NRQCD factorisation:

olpp = Q+X) = Z /dX‘IdXZfi/p(X'I)fj/p(XZ) olij — QQln] +X) <OnQ>

isj,n

fisp(x1), f/p(x2) are the PDFs

5(ij — QQIn] + X) is the partonic cross section for producing a heavy
quark pair in the Fock state n

e n =", with ¢ = 1, 8 (color singlet or color octet)
(O2) are the LDMEs
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HELAC-Onia (I1)

H.-S. Shao, CPC 184 (2013) 2562-2570 & CPC 198 (2016) 238-259

Main features:

Standard Model calculations but BSM extension is feasible

different kind of calculation: multiple quarkonia production,
event generation, yields vs polarisation, angular distributions
of quarkonia decays...

reweighting method for estimating
renormalisation/factorisation scale and PDF uncertainties

interface with LHAPDF
interface with PYTHIA 8, QEDPS

STRONG-2020 & NLOAccess
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HELAC-Onia Web - Input file

The input file should be in the following form:

generate { process }
set { parameter }={ value }

launch

Users can have control on several kind of parameters via the set command:

e collisions e quarkonium specific parameters
parameters; (e.g. the values of different LDMEs);
e theory parameters; e physical constants (both EW and
e MC setup variables; QcCb s_ectors, e.g. Mz or My, or mq, or
couplings).
* PDFs parameters; e kind of output (ROOT, Gnuplot,
e kinematical cuts; TopDrawer or LHE)
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HELAC-Onia Web - Run status

% HELAGONaWeb[Run s x | 4

_ex
€5 C 0 & noxcesinpOoforocountun satu] RN
% @08 RSHDPFI@HA "+ ~H@@0 TN HEOHES IEBE o *BCOMM T ® ONN G O OuWDRMs * LIAPDRLIA. I Jobssearch
HELAC-Onia Web | Processgenerton - | Downoad Sokware  Refeerces  Contact s

2 CaroFlore +

G PARIS-SACLAY
rine et ure

HELAC-Onia Web - Carlo's runs

Run status °
(ddimmiyyyy) (d+hh:mm:ss)

Pp>co-3811) cc-@3St1) g

page, below.
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