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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:

e 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 bash could
be added

MadGraph and extension for nPDFs to be included
HELAC-Onia is included

NLOAccess, GDR QCD

1/10



HELAC-Onia

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

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

NLOAccess, GDR QCD
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HELAC-Onia

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

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

NRQCD factorisation:

olpp — Q+X) = Z dxidxa fi/p(x1) fip(x2) 5(if — QQIN] + X) (O2)

LJ,n

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

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

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

Some facts about NLOAccess:
e general information at https://nloaccess.in2p3.fr
e HELAC-Onia Web: https://nloaccess.in2p3.fr/HO/
e note: not definitive working version
o 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/H0/downloads/HO_
online_guide_vo1.pdf
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https://nloaccess.in2p3.fr
https://nloaccess.in2p3.fr/HO/
https://nloaccess.in2p3.fr/HO/downloads/HO_online_guide_v01.pdf
https://nloaccess.in2p3.fr/HO/downloads/HO_online_guide_v01.pdf

NLOAccess - Homepage

(https://nloaccess.in2p3.fr)

& HELACOnaWeb|Home X @l nioaccess Virtual Acces- X | e x
C O & nlosccessinzpsfr * 06 »@
c%Q@QORSHDIBA" ¢ ~H@@CcEHN+EEPES iEBBO0*BCOD

e —

NLOAccess

Z F @ OWN O O OLHwDRsets « LHAPDRLMA. W Jobsseach  »

‘GENERAL DESCRIPTION FoLLow:

Objectives:

NLOAccess will 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
agresment No. 824033

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

with o 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 e T e e e

RECENT POSTS

itps//ploaccess.n2p3.fr
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https://nloaccess.in2p3.fr

HELAC-Onia Web - Homepage

(https://nloaccess.in2p3.fr/HO/)

4 HELACONawWeb [Home X |+

€ 0 C 0 8 rowemingio

_ e x
* 06 »@

c®Q@QORSHDI@IsA " ¢ »H@@ 0N *EEVES I BSO=MCODMME?T F I ONN O O OLIPR * LHPORLHA. M IobsSearch  »

HELAC-Onia Web  Process generaon = | Download Sofvare  References  Cortactus 2 CartoFlore -

(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.



https://nloaccess.in2p3.fr/HO/

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.

NLOAccess, GDR QCD
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HELAC-Onia Web - Run status

% HELAGONaWeb[Run s x | 4

€ 5 C O & nloscessinapaiofcaofiorefsccountun status/ IR EX B

% @ Qo RSHDI s A d D e EENOPES B8 e vBCO B F ® @NN @ © © LHAPDFsets + LHAPDF:LHA.. M JobsSearch

HELAC-Onia Web Process generation = Download Software ~ References  Contact us 2 Carlo Flore +
[NLOAccess g smveraré

Gt PARIS-SACLAY
rne o curle

HELAC-Onia Web - Carlo's runs

Run status °

page, cick on the bution below.

STRENG
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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

NLOAccess, GDR QCl
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HELAC-Onia Web - Results (11)

% HELACONaWeb|RUns. X ) PROCHO_1473-Flle-ou x |+ - e x
csco e dex s sthes2e % 06 *TQ@
5% 8 0@RSHDIT®ISAL & @B EEPHS NEBE0*FCOMMBY F @ ONNO O OLAPDRs « LHAPDELHA. M JobsSearch

FLCI G

- Ho_ 147345

cental value for plot (1)
scale vanaton

e ,ﬁb+~4ﬂ,4,\‘(ﬂ_,_h§’+f

perbin (b

HELAC-Onla Web

Ti:i:i£¥¥¥¥:¥:tki{ﬁ¥

Relative uncerlainties w1 central value.

s Bl E) o 2
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HELAC-Onia Web - Run history

4 HELACONaWeb [Runh x| £ HO-File-owncloud % | @ Impostacioni-Passwerd X | + - e x

*08*@
BeB:iBEe«*BCO # F @ OINFN @ © @ LHAPDFsets + LHAPDF:LHA.. M JobsSearch »

C 0 & closccessinzpaio/caloriore

c%Q@Q0ORSHDIBHAL + ~S@@eaNs

ntfun_history/

HELAC-Onia Web  Process generaon = Download Sofvare  References  Cortactus 2 CartoFlore -

LPTHE

INF

HELAC-Onia Web - Carlo's runs history

Run history °

To rotiovo your rosuls, you can go o your porsanal OwnCloud fldor

RunID Date Time Running time Process.
(ddimmiyyyy) (dshhmmiss)

1470 osi02021 110759 004233 P> ce-(3ST1) cc-(3511) g

1469 4032021 160352 04000016 gg>cen

1468 42021 154124 Removed P> ce-(@3St1) cc~(3811) g

467 432021 15:38:32 Removed P> cc-(@3St1) cc~(3811) g

1466 432021 152906 Romoved P> cc-(@SH1) cc~(3S11) g

1465 40372021 152900 Removed P> cc-(@STH) cc~(3S11) g

1464 40312021 152803 Removed PP cc-@S11) cc~(@S11) g 4

Total number of runs: 375
Total running time (days, hhmss): 1 day, 19:28:35
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NLOAccess - What's next?

MadGraph:

e MadGraph online version is only limited to LO calculation

® NLO preliminary version has already been tested (not public)

e extension to nPDFs = extend calculation to other observables
(e.g. RpA or RAA)

HELAC-Onia developements:

e NLO calculations
e inclusion of TMD effects

¢ helpful for future fixed-target programs at the LHC
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Thank you



