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Status of Strong2020 activity for a database of eTe” into hadrons

Introduction
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Strong 2020 / PrecisionSM
Strong-2020
STR@%NG

» EU Horizon 2020 grant agreement n. 824093
“The strong interaction at the frontier of knowledge: fundamental research and applications”

http: //www.strong-2020.eu/
» Strong-2020 Work Package 21, RA3-PrecisionSM: “Precision Tests of the Standard Model”

» goal: annotated database for low-energy hadronic cross sections in e e~ collisions, started in 2019

» coordinators: Andrzej Kupsc, Graziano Venanzoni
» work-in-progress web site: https://precision-sm.github.io/
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Status of Strong2020 act for a database of eTe™ into hadrons

Strong 2020 / PrecisionSM plans

» publish on web annotated database of hadronic cross-section measurements
for computation of the HVP,LO contribution to muon magnetic anomaly

> rely on o(ete” — hadrons) measurements HEPData records

» links to HEPData records

» group measurements in categories

» use tags to label useful properties

» responsive plots of hadronic cross-sections, relying on work by Fedor Ignatov

» documentation and code examples on how to use HEPData records

0 0 8 HVP,LO
» prepare collaborative framework for ultimate goals such as full open-source calculation of a,
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Status of Strong2020 activity for a database of eTe” into hadrons

HEPData.net

HEPData, funded by a UK STFC grant, based at IPPP, Durham University

~~(pr

S Purham

Graeme Watt Michael Spannowsky
PPP, Durham Universit PPP, Durham Universit,

Project Manager (2013-) Principal Investigator (2019-)
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Status of Strong2020 activity for a database of eTe” into hadrons

=

HEP data public storage web site, mainly used by LHC experiments
well defined submission data format, functionally adequate for our data of interest
uses YAML and JSON, can export to Root format and other formats

vVvyyvyy

measurements on HEPData.net link their InspireHEP.net publication
and InspireHEP.net back-links HEPData.net

possible to download data and metadata programmatically

vy

submissions are done by authorized contact persons of collaborations
» higher quality and reliability that first phase submissions done by just HEPData personnel

» some experiments (mainly LHC ones) quite active in promptly uploading their published data

Lusiani (SNS & INFN Pisa) — Muon Precision Physics Workshop, 7-9 November 2022, The Spine, Liverpool, UK
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Status
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Status of Strong2020 activity for a database of eTe” into hadrons

Campaign to submit existing measurements to HEPData

» large amount of o(e"e” — hadrons) measurements published, but not in HEPData

» most old or non-operative collaborations do not have a HEPData submission coordinator

» PrecisionSM coordinates & collaborates to submission of published measurements,
(starting with o[fe™ — 777 (7)])

» HEPData authorized a PrecisionSM submission coordinator (A.L.)

HEPData submission

» experimental collaboration nominates submission coordinator

» for each measurement, coordinator appoints & authorizes submission uploader and submission reviewer
» HEPData web site

» provides forms for authorized uploading of data and meta-data
» checks data and presents draft publication of uploaded information
» handles review and publication approval steps

Lusiani (SNS & INFN Pisa Muon Precision Physics Workshop, 7-9 November 2022, The Spine, Liverpool, UK



Status of Strong2020 activity for a database of eTe” into hadrons

Campaign to submit existing measurements to HEPData

uploaders and reviewers involved so far in PrecisionSM submissions

uploader reviewer

Novosibirsk experiments  Fedor V. Ignatov  Fedor V. Ignatov
- Fedor V. Ignatov  Boris A. Shwartz
- Fedor V. Ignatov  Gennadiy V. Fedotovich
- Michail Achasov Fedor V. Ignatov

BaBar A.L. Bogdan Malaescu
KLOE Stefan Mueller Graziano Venanzoni
BES 11 BES Il appointed BESIII appointed
CLEO Sean Dobbs Sean Dobbs

Lusiani (SNS & INFN Pisa) — Muon Precision Physics Workshop, 7-9 November 2022, The Spine, Liverpool, UK



Status of Strong2020 activity for a database of eTe” into hadrons

PrecisionSM, measurement database in YAML text file

standard text format for numeric and text data example measurement entry in YAML DB

- inspirehep-100180:
easy to edit manually chamnel: $\pi-F\pi~$

experiment: BCF (ADONE, Frascati)

year: 1975

easily read /write in Python, C++, etc. ;zz_:i:z;;:h?;gzigéfmpuehep'net/hterat“m/loomo
hepdata: ins100180

method: Direct

quotes:

- - $F_\pi$

easily “versioned” in git repository

vVvyVvyyvyy

programmatically converted to web pages

E_hi: 9.0

rad_corr:

- No Mention

comment :

- Uncertainties are not disaggregated

Alberto Lusiani (SNS & INFN Pisa) — Muon Preci November 2022, The Spine, Liverpool, UK



Status of Strong2020 activity for a database of eTe” into hadrons

PrecisionSM  co cs  Ab Search

PrecisionSM web site (work in progress)

« Measurements Database
« HEPData submissions ...
o cured by PrecisionSM

« HEPData submissions checks
« Plots

Contents © 2022 PrecisionSM Group - Powered by Nikola

» adaptive to browser width, readable also on cell phones

» static web pages, incrementally compiled when source updated

» searchable, does not store cookies

Lusiani (SNS & INFN Pisa Muon Precision Physics Worksho, November 2022, The Spine, Liverpool, UK
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Status

©

& precision-smgithubio <% oO0W mOos»0@®

PrecisionSM

PrecisionSM web site (work in progress)

« Measurements Database

« HEPData submissions

STRENG

o cured by PrecisionSM
« HEPDala submissions checks
« Plots

Contents © 2022 PrecisionSM Group

Nikola

€ 5 € & predsonsmaitubio

Measurements Database

(download)

channel experiment year ref hepdata_details
mim BCF (ADONE, Frascal) 1975 ref hepdata details
a*F~  MEA(ADONE, Frasca) 1977 ref hepdata details
m'm MEA(ADONE, Frascat) 1980 ref hepdata detais
m*m~  CLEOC (CESR,Comel) 2005 ref details
wim  CLEOC(CESR, Comel) 2013 ref details
a*x~  CLEOC(CESR, Comel) 2018 ref details
wtx ACO (Orsay) 1072 ref hepdata details
wtn-  ACO (Orsay) 1976 ref hepdata details
mtm  NAT (Fixed target, CERN) 1984 ref hepdata details
€ 5 C & precisionsmgiubio
PrecisionSM ~

m' 7, BCF (ADONE, Frascati), 1975

+ hepdata: ins100180
« method: Direct
« quotes: F,
« energy [GeV]: 1.44 -9
« rad_corr:

o No Mention
+ comment

o Errors not divided

<% oB & 2Oo»0®:




Status of Strong2020 activity for a database of eTe” into hadrons

PrecisionSM web site, responsive plot

Example display responsive plots
PrecisionSM Group — 2020-09-06 14:36
Hovering the cursor above the points reveals the respective x and y values.
Fol”
1
= E —e— BESIII 2016
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40—
30—
20 ® ot
— x=0.8275
y=2140
— ermor y = -0.6000/+0.6000
b
10— '
N e T B Ll Ll
0.5 0.6 0.7 0.8 0.9 _ 1
Vs [GeV]
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n Physics Workshop November 20 , UK



Status of Strong2020 activity for a database of eTe” into hadrons

PrecisionSM web site, responsive plot (2)

Fedor Ignatov, imported to PrecisionSM web site

% CMD2|F |* 118
e SNDIF,[*45
- — & OLYAIF,[79
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= [ % DM2F |20
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Status of Strong2020 activity for a database of eTe” into hadrons

PrecisionSM web site, responsive plot (3)
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PrecisionSM P

Prepare Root Plot with data from HEPData

PrecisionSM Group — 2020-11-21 01:05

get two cross-section measurements from HEPData and plot them
« e+ e--> pi+ pi- BES-IIl 2016 hips://www.hepdata.net/record/ins 1385603
« o+ e- => pi* pi- CMD-2 2007 https://www.hepdata.net/record/ins728302

1n [1]: | | from math import *
inport re
from pprint import pprint
inport urllib.request
from requests.utils import requote_uri
from array import array
import json
inport yaml
inport itertools
inport RooT
from ROOT import TCanvas, TFile, TProfile, TNtuple, THIF, THZF, TLegend
from ROOT import TGraph, TGraphErrors, TGraphAsymmErrors
from ROOT import gROOT, gBenchmark, gRandom, gSystem, gStyle, gPad

Welcome to JupyROOT 6.22/08

In [2]:

## iterator generator using outer product of t

Lists

## - f List 1s inner and second one is outer
## - also able to return nth elements of iterator
## - iterator never ends but fo

#

class iterprod2:
def _init_(self, arrl, arr2):
self.arrl, self.arr2 = arrl, arr2
def _iter_(self):
self.i1 = 0
self.12 = @
return self
def _next (self):

In [15]:

In [16]:

leg - TLegend(6.65, 6.80, 6.9, 6.90)
leg. SetTextsize(0.035)

leg.AddEntry(ins1385603_gr, ins1385603_gr.GetTitle(), "
leg.AddEntry(ins728362_gr, ins728362_gr.GetTitle(), "L

leg.Draw()
canvas .Draw()

IF f

n

4

3

30

20

—e— BESINI 2016
CMD-2 2007

=
af

i
055 06 065 07

075 08 0.

L
85 09 0.9
is

rfile = TFile("precsn-resp-plot-exanple.root”, “recreate”)
i)

canvas Write("F_pip_p
rfile.Close()

1
[Gev]
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Status

PresisionSM web site, read BaBar et

e~ = w7 (v) and make plots

cross-section correlation

" In [65]: | | #
In [s6] # plot statistical correlation contour plot
## plot cross-section vs. energy (stat. unc. only) %
B curpl = @df sigma_df contourf(
cufpl = @df sigma_df plot( range(extrema(vcat(:E_1, :E_h))..., length=509),
i range(extrema(vcat(:E_1, :E_h))..., length=508),
isigna_val, signa_stat_corr,
yerror = :signa_unc, ## clins = sigma_stat_corr_clins,
title = L"$\signa[er+e- \rightarrow \pi~+\pi~-(\gamma)]s", B
xlabel = "Energy [GeV]
ylabel = L"$\signa$ [nb]",
markerstrokecolor = :auto,
legend = false
## mysavefig(curpl, "curpl.p
## display pL) ut 6! +a- - isti i
CHEE] ,o.Ole*e” »m*n=(y)] [nb] statistical correlation
olete” »n*n-(y)] 100
1200 .
1000 073
20
500 =
z 2
= <)
S 600 < 050
3
S s
400 &
200 025
10
o
s 10 15 20 25 30
Energy [GeV] 05 000

05 10 s 20 25 30
Energy [GeV]
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PrecisionSM web site: collaborative framework on github.com

» measurement data base and source web site files on Github repository

» Nikola static web generator generates website (= HTML, CSS and javascript)

» simple procedure to publish on Github Pages at https://precision-sm.github.io/
» web pages are edited in simplified markup languages like Markdown

» but HTML, CSS and Javascript can be used if desired
» collaborators can be added as editors of Github repository

» git repository keeps tracks of all changes and resolves editing conflicts

» Anna Driutti in Pisa has started collaborating

Lusiani (SNS & INFN Pisa) — Muon Precision Physics Workshop, 7-9 November 2022, The Spine, Liverpool, UK
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Status of Strong2020 activity for a database of eTe” into hadrons

PrecisionSM workshop in November 2021

ONG 2020 Virtual Workshop on "Spacelike

ST
and Timelike determination of the Hadronic
Leading Order contribution to the Muon g-2"

Nov 54 = 2(12;021 Q

Overview

This is the first workshop of STRONG2020 WP21: JRA3-PRECISION TESTS OF THE STANDARD MODEL!
Scientific Program It will be devoted to reviewing the WG activity and in more general to discuss the status of HVP
spacelike and timelike determinations. The format will be online from Wednesday November 24 to
Friday 26, with zoom sessions, 3 hours (2:00-5:00pm CET) each day. As a deliverable of this workshop
Timetable we expect a book of abstracts to be submitted to ArXiv.

Call for Abstracts

Contribution List
Book of Abstracts
Registration
Participant List
Starts Nov 24, 2021, 2:00 PM
Program committee Ends Nov 26,2021, 5:00 PM

Proceedings

2123
Registration for this event is currently open.

November 2! The Spine, Liverpool, UK
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Status of Strong2020 activity for a database of eTe” into hadrons

Strong2020 PrecisionSM Web site at https://precision-sm.github.io/

started campaign of submission of published o (e™

e — hadrons) measurements to HEPData
annotated database of o(e"e” — hadrons) measurements being assembled
interactive visualization of data in responsive plots

initial documentation with example code

vVVvVvVvVYyVvyVvyy

HVP,LO
i

ultimate goal: open source calculation of a

& INFN Pisa Muon Precision Physics Workshop, 7-9 November 2022, The Spine, Liverpool, UK


https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/
https://precision-sm.github.io/

	Title Page
	Title Page

