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The NLOAccess project

The STRONG 2020 WP VA1-NLOAccess is aiming to:
® realize 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 bash could be
added

® MadGraph and extension for nPDFs to be included
v" HELAC-Onia is included
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2. 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

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
® hased on NRQCD framework

® based on off-shell recursion relations

NLOAccess

3/19




HELAC-Onia - Basic methodology
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olpp — Q+X) = Z dxydxa fi/p(x1) £/ (x2) 6(if — QQ[n]+ X) (02)

LJ,n

® fi/p(x1), fi/p(x2) are the PDFs

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

® n= 2519 with ¢ = 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

e 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

NLOAccess

5/19



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/H0/
(online since more than 1 year now)

® 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

4 HELAC-Onia Web | Home x  +
<« C (@ hups/inloaccess.in2p3.fr/HO/ * 0O € & @
cxDQOomMSIEAN OO UE *EE®!SH@ENEO*Ne¢O0EAEOIND »
HELAC-Onia Web  RequestRegistration ~ References  Contact us *Login
[NLOAccess U INE
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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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

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:

NLOAccess

9/19



HELAC-Onia Web - Registration

Few steps to have an active account:

® make a registration request

NLOAccess

9/19



HELAC-Onia Web - Registration

Few steps to have an active account:
® make a registration request

® verify email address, complete registration and wait for approval

NLOAccess

9/19



HELAC-Onia Web - Registration

Few steps to have an active account:
® make a registration request

® verify email address, complete registration and wait for approval

D Me <nloaccess@ipno.in2p3.fr> 1 4 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

==

NLOAccess
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A Me <carlo flore@ca.nfr.it> fr

Dear Carlo,

your account is now active. Welcome to HELAC-Onia WEB!

From now on you can generate processes on the portal and get your results in your OwnCloud folder at this link. The folder is protected with a password, and the
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The NLOAccess Team
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The NLOAccess Team

o
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HELAC-Onia Web - Run submission (1)

@~ HELAC-Onia Web | Gene: X =+
< C (& hitpsi//nloaccess.in2p3.fr/HO/carlo.flore/gen_proc # 0O € & @
cxrDoomsSIBEAON B U =EE® i @EM®e=NCcODM@EMEDLONND »
HELAC-Onia Web Generate Process Download Software References Contact us & Carlo Flore My Account Account Settings G Logout
HELAC-Onia Web - Generate Process
1. Upload your input file
Choose your file: | scegiifile | Nessun file selezionato
« Input file syntax example (e.g.: gluon gluon --> J/¥ g at 14 TeV):
« Take a look at the syntax for Standard Model particles and for quarkonia in HELAC-Onia
oro e

« Syntax tip: want to generate a quark pair? Don't forget to put a space between both particles: write just - -

NLOAccess
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HELAC-Onia Web - Run submission (1)

* 0€ o @ :

“n HELAC-Onia Web | Gener X +
< C (Y @ https://nloaccess.in2p3.fr/HO/carlo.flore/gen_proc
c kD Qo ms K A0.Eeedn sEE® S I@NEe*NCODEAEDINND
HELAC-Onia Web  Generate Process ~ Download Software  References  Contact us 2 CaroFlore  MyAccount  Account Settings  G» Logout
HELAC-Onia Web - Generate Process

1. Upload your input file
ssun file selezionato

Choose your file:

« 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
or o

« 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)

T v HELAC-Onia Web | Gene: x | +
< C (@ hps/nloaccess.in2p3.f/HO/carlo.flore/gen_proc # 0O € & @
CcEDQQomsSsSETBEAN -HO@eIE ~EBEE® I @NEe=«=NCONMEDEDIINND »
L CaroFlore MyAccount  Account Settings G Logout

Download Software ~ References  Contact us

HELAC-Onia Web  Generate Process

generate g g > cc~(3511) g
set energy_beaml = 7.D3 |
set energy_beam2 = 7.D3
launch

HELAC-Onia Web - Generate

1. Upload your input file

Choose your file: ssun file selezionato

« 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 -

NLOAccess




HELAC-Onia Web - Run submission (l1)

“m HELAC-Onia Web | Guide: X | + x
€ 5 C O @ nloaccessin2p3fi/HO/carlolo % O ¢ 4 ® @
cCHEDQQORSTFHWAR EH66en ~EEO-SI@NEO=NCOIADESNKS »
HELAC-Onia Web  Process generaton « | Download Software  References  Contact s 2 Caro Flore +

HELAC-Onia - Guided file submission

Create an input file
Input next command(s): Your input fle:

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

setpidisQ =T
launc!

‘Add command(s)

Remove line(s) containing:

Clear file

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 parameters; ® quarkonium specific parameters
(e.g. the values of different LDMEs);

® physical constants (both EW and
QCD sectors, e.g. Mz or My, or my).

® kind of output (ROOT, Gnuplot,
® kinematical cuts; TopDrawer or LHE)

® theory parameters;
® MC setup variables;

® PDFs parameters;

NLOAccess
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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.flor- | () Fwd: Tenure track and - X | & [nloaccess] Your new X
[P Scaricamessaggi v /' Scrivi [Chat RRubrica = O Etichetta v 7 Filtro veloce | cerca <cuit+k> =

Da Me <nloaccess@ipno.in2p3.fr> 1y 9 Rispondi | ~ Inoltra || & Archivia | & Indesiderata | @ Elimina || Altro v

Oggetio [nloaccess] Your new results from HELAC-Onia Web 10:38
A Me <carlo.flore@ca.infn.it>

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

= [

NLOAccess




HELAC-Onia Web - Results

MPox |BFax|@Rox DIPRx L ipnx | ®W x| Phx|e?thex| [ Hex | B Sh x

X | [ Hu X | @ HE x | @ HE x |« HELA | +
o % 0€ & @
CODEEDNND »

‘Aggiungi al tuo ownCloud

RS =+ zoom atomaten XBaen N x

<€ C @ https://ipnshare.in2p3.friowncloud/index.php/s/f0c249993aaadfedchad0a75dbfbfbf2path=3%2FPROC
ckDQoomsSsSTEANHe@eun ~EE® IS

pt( 2) muR=2.0 muF=1.0 distribution

ELAC-ONIA

100.00000000000004 (- L
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0010000000000
0.00010000000000
0.00000100000000 |
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20

) )
pt( 2) muR=2.0 muF=1.0

NLOAccess




HELAC-Onia Web - Run status and history

o HELAC-Oniaweb|Runsi x 4+ - o x

< C v @ nloaccessin2p3.fr/HO/carlo flore/account/run_status/ * O 4 & ]

CEDOQOBRSTHAR »EO@en “*EE®»SHBENEO*=M0CODIDEOSNNO O * LHAPDRLHA. »
Download Software  References  Contact us 2 caloFlore ~

HELAC-Onia Web

Process generation +

NLOAccess_RCI T - IREATE

HELAC-Onia Web - Carlo's runs

Run status

Run id(s)

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

Run D Date Time Idle  Running  Completed Process
(ddimmiyyyy) ~ (d+hh:mm:ss)
22:43:47 0 7 0 pp>ce~(3s11) ce~(3s11) g

06/11/2019

© Copyright 2018 by Carlo Flore _

NLOAccess




HELAC-Onia Web - Run status and history

n HELACOniaWeb[Runf X + = @ 8

* O 4 & @

€ > C O @ nloacessinzp3fi/iofcarloflore/account/run_history/
CHEDOQOBRSTHAR »EHO@en *“EE®-SIaEEe=BCOD H O INFN @ © + LHAPDF:LHA... »
HELAC-Onia Web | Process generation ~  Download Software  References  Contact us 2 Carlo Fore ~

(NLOAccess il ]

HELAC-Onia Web - Carlo's runs history

%LPTHE

Run history

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

Run ID Date Time Running time Process
(dd/mmlyyyy) (d+hh:mm:ss)
922 041172019 15:15:42 0+01:10:46 pp> co-(@3s11) co-(3s1l) g
941 04/11/2019 15:13:58 0+00:00:10 pp>ce~
940 04/11/2019 15:00:25 Removed p P> ce~(3sl1) co~(3s11) g
939 04/11/2019 14:59:33 0+00:00:17 gg>ce~
035 041172019 142946 0+00:00:02 P P> ce~(3s1l) co~(3s11) g

NLOAccess
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3. What’s next?



What’s next? (I)

HELAC-Onia Web is just the first step needed for building the
NLOAccess framework.

® HELAC-Onia can be further developed
® MadGraph5_aMC®ONLO will be included on the portal

® extension to nuclear PDFs

® more observables (not only cross sections) could be calculated (open
to suggestions!)

NLOAccess
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What'’s next? (Il)

HELAC-Onia developements:

® NLO calculations
® inclusion of TMD effects

® helpful for future fixed-target programs at the LHC

NLOAccess
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What'’s next? (Il)

HELAC-Onia developements:

® NLO calculations
® inclusion of TMD effects

® helpful for future fixed-target programs at the LHC

MadGraph:

® MadGraph online version is only limited to LO calculation
® NLO preliminary version has already been tested (not public)

® extension to nPDFs = extend calculation to other observables
(e.g. Rpa or Raa)

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

MadGraph is going to be included

Suggestions are welcome!

NLOAccess
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Thank you
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HELAC-Onia Web: available PDF sets

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

e CT10

e CT14LO

e CT14NLO

e CTEQ6L1

e CTEQ66

® nCTEQFullNucMod_208_82
e EPPS16+CT14nlo_Pb208
® NNPDF3.0_NLO_as_0118

NLOAccess

19 /19



References

e HELAC-Onia:

® “HELAC-Onia: an automatic matrix element generator for heavy
quarkonium physics”, Hua-Sheng Shao, Comput. Phys. Commun.
184 (2013) 2562 (https://doi.org/10.1016/j.cpc.2013.05.023)

® “HELAC-Onia 2.0: an upgraded matrix-element and event generator
for heavy quarkonium physics”, Hua-Sheng Shao, Comput. Phys.
Commun. 198 (2016) 238
(https://doi.org/10.1016/j.cpc.2015.09.011)

® download at http://hshao.web.cern.ch/hshao/helaconia.html

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

NLOAccess

19 /19


https://doi.org/10.1016/j.cpc.2013.05.023
https://doi.org/10.1016/j.cpc.2015.09.011
http://hshao.web.cern.ch/hshao/helaconia.html
https://nloaccess.in2p3.fr
http://flask.pocoo.org/

