The NLOAccess framework

Carlo Flore
University & INFN, Cagliari

2nd LHCb Heavy lon Workshop
Chia
September, 5t 2019



Outline

1. Introduction

2. The NLOAccess framework

3. HELAC-Onia and its web realisation

4. Conclusions

NLOAccess
1/18



1. Introduction



Introduction - Key concepts

NLOAccess
8



Introduction - Key concepts

Automation

NLOAccess
8



Introduction - Key concepts

Automation Virtual Access

NLOAccess
8



Introduction - Key concepts

Automation Virtual Access

User friendliness

NLOAccess
8
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submission STRONG-2020:
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= 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 bash could be
added

= MADGRAPH and extension for nPDFs to be included
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3. HELAC-Onia and its web
realisation



HELAC-Onia

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

= first release on 10 Jan 2013
= current version: 2.3.8
= based on NRQCD framework

= based on off-shell recursion relations
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» 5(ij — QQ[n] 4 X) is the partonic cross section for producing a
heavy quark pair in the Fock state n

= n= 219, with c = 1, 8 (color singlet or color octet)

= (O2) are the LDMEs
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HELAC-Onia - 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
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HELAC-Onia Web

Some facts about the web portal:
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HELAC-Onia Web

Some facts about the web portal:

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

= note: preliminary/not definitive!

built with Flask Python microframework

= file input as first way to submit a run
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HELAC-Onia Web - Updates

Some improvements have been recently obtained (in a preliminary/not
definitive form):

= basic error handling (to be reviewed and improved)
= live user run status

= user run history

= guided® input file creation and submission

*online guide still missing
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HELAC-Onia Web - Homepage

@« HELAC-Onia Web | Home x 4+
* 0 € & @ :

< C (¥ @ httpsi//nloaccess.in2p3.fr/HO,
ckDQows K AOo.Eeean “EBE® {2 i @NE0=BCODMEEDINND
HELAC-Onia Web  RequestRegistration ~ References  Contact us *JLogin
[NLOAccess ULl WE
Automated perturbative NLO calculation with HELAC-Onia Web
Welcome to HELAC-Onia Web!
HELAC-Onia ia an automatic matrix element generator for the calculation of the heavy
quarkonium helicity amplitudes in the framework of NRQCD factorization.
The program is able to calculate helicity amplitudes of multi P-wave quarkonium states
production at hadron colliders and electron-positron colliders by including new P-wave off-
shell currents. Besides the high efficiencies in computation of multi-leg processes within the
Standard Model, HELAC-Onia is also sufficiently numerical stable in dealing with P-wave
quarkonia and P-wave color-octet intermediate states.
Already registered to the portal? Please login.
Do you not have an account? Make a registration request.
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HELAC-Onia Web - Registration

Few steps to have an active account:
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Da Me <nloaccess@ipno.in2p3.fr> ¢y © Rispondi | ~ Inoltra | & Archivia | @ Indesiderata | [ Elimina | Altro v
Oggetto [nloaccess] Verify your e-mail address 16/08/18, 19:43
A Me <carlo.flore@ca.nfn.it> ¢

Dear user,

You started the HELAC-Onia WEB profile creation process. To continue, you need to verify that this address is yours. To do so, please click here. Please note that this link
will expire in 24 hours.

Best regards,

The NLOAccess Team

cl
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HELAC-Onia Web - Run submission (1)

* 0€ & @ :

v HELAC-Onia Web | Gener X +

< C ¥ @ https://nloaccess.in2p3.f/HO/carlo.flore/gen_proc

cEDoQomsITBEBAN -HSean “EBE® i @NE0=NBCODMEdHEDINND
Download Software ~ References  Contact us 2 CaroFlore  MyAccount  Account Settings G+ Logout

HELAC-Onia Web  Generate Process

HELAC-Onia Web - Generate Process

1. Upload your input file

Sceglifile | Nessun file selezionato

Choose your file:

« Input file syntax example (e.g.: gluon gluon > J/W g at 14 TeV):

« Take a look at the syntax for Standard Model particles and for quarkonia in HELAC-Onia
or

« Syntax tip: want to generate a quark pair? Don't forget to put a space between both particles: write just
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HELAC-Onia Web - Run submission (1)

4 HELAC-Onia Web | Gene: x  +

<« C @ httpsi//nloaccess.in2p3.fr/HO/carlo flore/gen._proc * 0€ & @

crDoomMSEIEEN .HOe s *EE®ISI@NE0=McCODMRDMREADIND »
2 CafoFlore  MyAccount  Account Settings  G» Logout

HELAC-Onia Web  Generate Process ~ Download Software  References  Contact us

HELAC-Onia Web - Generate |generate g g > cc~(3511) g
set energy_beaml = 7.D3 |
set energy_beam2 = 7.D3
launch

1. Upload your input file

Choose your file: (| Scegiifile | Dessun file selezionato
D

« Input file syntax example (e.g.: gluon gluon > JW g at 14 TeV):

« Take a look at the syntax for Standard Model particles and for quarkonia in HELAC-Onia

« Syntax tip: want to generate a quark pair? Don't forget to put a space between both particles: write just or
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HELAC-Onia Web - Run submission (l1)

v HELAC-Onia Web | Guide: x | +

<« C O & nloaccessin2p3fi/HO/carlo floreffile_sub_guided % O € 4 & @

cEDOBRSIAR-»Heeen *EEOV-SH@ENE0=McOIBDMESN S

HELAC-Onia Web Process generation ~ Download Software ~ References  Contact us. A carloFlore ~
HELAC-Onia - Guided file submission

Create an input file
Your input ile:

Input next command(s):

generate p p > co~(3s11) co~(3s11) g
set energy_beam1 = 3500.40
set energy_beam? = 3500.40
setqed =2

launch

Add command(s)

Remove line(s) containing:
Clear file
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HELAC-Onia Web - Results

[nloaccess] Your new results from HELAC-Onia Web - Posta in arrivo - carlo.flore@ca.infn.it - Mozilla Thunderbird x

[ Posta in arrivo - carlo.flore | © Fwd: Tenure track and - X | ( [nloaccess] Your new 1 X

P Scaricamessaggi v/ Scrivi [JChat RRubrica = ®Etichetta v 7 Filtro v \q Cerca <Ctrl+K> =
Da Me <nloaccess@ipno.in2p3.fr> % Rispondi | ~ Inoltra | & Archivia | @ Indesiderata | @ Elimina | Altro v
Oggetio [nloaccess] Your new results from HELAC-Onia Web 10:38

A Me <carloflore@ca.infn.it> fr

Dear Carlo,

your latest results are now stored in your OwnCloud folder. You can find them in the subdirectory PROC_HO_140.
Best regards,

The NLOAccess Team

|
|= [ —
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HELAC-Onia Web - Results

M Pox |ElFax|QRox DPRX ipn X | ® Wix | O Phox | #thex | O Hox | Sh x| B Qux| D Hux |« HE x | o HE x |« HELAC | +
< C (¥ @ htps://ipnshare.in2p3.fr/o d/inde s 3aaa C_HO_14( er o % 0O€E & @

fF @@ @ 0= CODMAMEDODNND »

R

TR s Bnenn x

cEDOomsTEAO~DO@euE =EE® D
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HELAC-Onia Web - Run status and history

o HELAC-OniaWeb [ Runst x | + x
<« C O @ nloaccessin2p3fr/HO/carlo florelaccount/iun_status * 0 € 4 & Q@
CHEDOORSFLAD »HO@eH “EEO~-S i @ENE0=NcOoIDEOINOS »
HELAC-Onia Web Process generation ~ Download Software ~ References  Contact us. 2 carloFlore +
~d|PN [ N C
[NCoaccess IV < e
HELAC-Onia Web - Carlo's runs
°

Run status

Run id(s)

For removing multple runs, separate the IDs with a comma or a semicolon.

Run D Date Time Idle  Running  Completed Process
(ddimmiyyyy)  (d+hh:mm:ss)
906 02/09/2019 14:46:30 0 1 6 P p>ce~(3s11) ce~(3sll) g

© Copyright 2018 by Carlo Flore

NLOAccess
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HELAC-Onia Web - Run status and history

= HELAC-OnlaWeb [ Runi x| + x
€ 5 C O @ nloacessinzpfiHO/caroflorelaccoutiun hstory/ % 0¥ f @ @
cRrDQORSEABN*E@@e 9N *EHEO-SsT@NEO0=NcOIAEN O .
HELAC-Onia Web Process generation ~ Download Software  References  Contact us & carlo Flore ~
L INFN
HELAC-Onia Web - Carlo's runs history
°

Run history
To retrieve your result, you can go to your personal OwnCloud folder.

Run ID Date Time Running time Process
(ddimmiyyyy) (d+hh:mm:ss)
905 03/08/2019 224227 0+01:03:31 pp>ce~(3s11) ce~(3s11) g
© Copyright 2018 by Carlo Flore.
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HELAC-Onia Web - User friendliness

User friendliness is a key concept:

= manage registration and run submission via simple procedures
= protected cloud storage is given
= plots are ready to be seen and downloaded

= no CPU cost for the user, just wait for mail updates and get back
the results!

NLOAccess
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4. Conclusions



Conclusions

= NLOAccess:

= aim to create a single portal for hadronic physics

= automation and virtual access to a dynamical library

= HELAC-Onia: automated perturbative calculation for quarkonia
production

= HELAC-Onia Web: improved portal is online

User feedback is important: improvements will come with your help too!

NLOAccess
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Thank you
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STRONG-2020

What is STRONG-20207

= approved for EU Horizon 2020 funding
= 32 Work Packages
= 44 institutions/16 countries

= 7 Transnational Infrastractures (COSY, MAMI, ELSA, GSI, LNF,
CERN, ECT*)
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HELAC-Onia Web: available PDF sets

The following PDF sets are available for the web version of HELAC-Onia:

= CT10

= CT14LO

= CT14NLO

= CTEQ6L1

= CTEQG66

= nCTEQFullNucMod_208_82
= EPPS16+CT14nlo_Pb208
= NNPDF3.0_NLO_as_0118
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* download at http://hshao.web.cern.ch/hshao/helaconia.html

= NLOAccess: https://nloaccess.in2p3.fr
= Flask: http://flask.pocoo.org/
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