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PDG- PDG in a Nutshell

particle data group

* The Particle Data Group provides a comprehensive summary of particle
physics and related areas (cosmology, astrophysics) in a single publication, the
Review of Particle Physics

- International collaboration with 236 scientific authors from 171 institutions and 26 countries

- Coordination team at LBNL provides overall scientific leadership, central coordination, and technical
expertise & infrastructure for whole collaboration

— Funded primarily by the DOE Office of High Energy Physics
with important contributions from MEXT (Japan), INFN, JPS,
and CERN

- Recognized by DOE Office of Science as authoritative
data resource in 2021 (“PuRe Data Resource”)
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* Review of Particle Physics consists of
- Summary Tables
- Particle Listings

- 120 review articles covering a wide range of topics (Standard Model, searches, cosmology,
experimental methods, mathematical tools, atomic and nuclear properties, ...)

 Updated yearly (on the web) and published in a journal every two years



PDG: Summary Tables and Particle Listings

particle data group

« Summary Tables give D+ (2007 Py - Jammary Table
PDG World averages I, J, P need confirmation.
H H Mass m = 2006.85 £ 0.05 MeV__ (S — 1.1)
(or best limits) | mp.o — mpo = 142,014 + 0,030 MeV (S =15) |
- Some provided by specialized rullwidth 1< 2.1 VY, CL =507
averag|ng groups (HFLAV’ . ) 5*(2007)0 modes are charge conjdgates of modes below.
. T . D*(2007)° DECAY MODES Fractizo (F;/T) (MeVje)
- Particle Listings detail o - .
how averages/fits were o \ moraoy —mpe PItiCLE Listing
obtained The fit includes D¥, DO, DT, D*+, D*0, D=, D) (2420)0, D% (2460)°,
- Includlng curated, annotated and D51(2536)i mass and mass difference measurements.
lists of pUbIIShed results VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT
142.01440.030 OUR FIT Error includes scale factor of 1.5.
. . 142.016+0.030 OUR AVERAGE Error includes scale factor of 1.5.
 PDG scans published literature for 142.007£0.015+0.014 10k ' TOMARADZE 15 CLEO eie_a hadrons
1422 +03 40.2 145 ALBRECHT 95F ARG e" e — hadrons
relevant results 14212 £0.05 4005 1176  BORTOLETTONS CLED e*e= - hadrons
e ¢ ¢ We do not use the following data for averages, fits, limits, etc. ® & »
* For each measurement, the PDG entry 122 £20 , SADROZINSKIG0  CEAL D0 = DO
iS Carer"y put together by tWO 1 Obtained by analyzing CLEO-c data but not authored by the CLEO Cgllaboration . This
H value comes from e average o e results Tor two decay modaes — _7|'+ an
experts and finally checked by the V3o comes from the average of the results for two decay modes, D = K™ and

2From simultaneous fit to D*(2010)T, D*(Z{J{J?]U‘ DT, and DO.

corresponding experiment



PDG- 66 Years of PDG

particle data group

e PDG started in 1957 with « PDG Book and Booklet as

journal article by Rosenfeld staples of particle physics
and Gell-Mann

- Followed by wallet card

L as and Rosenfeld UCRL-BO30 Tablel
Masses and mean lves of ¢ y particles; N ber, 1957
(The antiparticles are assumed to have the same spine, masses, snd mean lives as the particles listed)
Particts Spin Mas Ma, Mean life
ors represent  difference (mec)
ndTrd ll]cvl-uiml (Mev)
- For much of PDG’s
Photon ¥ 1 o stable .
R history, focus has
Y a '3 0.510976 ) atable
3 W 1 105,70 #0.86 (a) {2.22 %0.02) X108 (natu rally) been on
«* ° 139.63 #0.06 (a) | s .56 "#0,08) x10-8 . .
. «0 ] 135,04 #0.16 (a) | ’ <4 x10-} pr] nted mater]als
H xt 0 494.0 202 Ig) SETE (1.224%0,013) X ¥~
i K? 0 4944 &18 (1) g Ky: (0.95 20.08) x10°!
Ky: (4<7<l3)  x10"
» i 938.21320.01 fa) stable 0.0
n } 939,506 20,01 (a) (1.04 20.13) x10t? (2 0.96 x10-3
A 1 1115.2 #0104 ) (2.77 %0.15) x10-10 (k) 0.3 x 1010
=+ i 11894 &0.25 (1) } - (0.83 +:28) x10-10 (m) 2t xm::
i - t 119%.5 #0.5 (a) £kl {167 20,17) x10-10 (o) 0.60 X 10
£ 0
0 0.9 } =0-9 (<0.1) %1079 m)  »10 x10!0
é 4 190-5.104 el theoretically ~10-1% theoretically ~10'%
= ? 13204 %22 (q) (4.6 <r<200) x10710 (g (>0.005, €0.2) X 1010
x0 ? 1 ?




PDG-

particle data group

Today’s Review of Particle Physics

2,270 page open-access journal article (2022 ed.)
* 120 review articles

47k measurements from 13k publications

One of/the most cited publication in HEP

Progress of
Theoretical and
Experimental Physics

Issues v Advancearticles  Subject v Submit v  Alerts  About v

JOURNAL ARTICLE
, G Aielli, B C Allanac

oi.0rg/10.1093

[ poF  mmsplitview ¢ Cite Permissions <2 Share v
Article Contents

Abstract Abstract

L The Review summarizes much of particle physics and cosmology. Using data from previous

editions, plus 2,143 new measurements from 709 papers, we list, evaluate, and average

‘measured properties of gauge bosons and the recently discovered Higgs boson, leptons,

S quarks, mesons, and baryons. We summarize searches for hypothetical particles such as
supersymmetric particles, heavy bosons, axions, dark photons, etc. Particle properties and
search limits are listed in Summary Tables. We give numerous tables, figures, formulae, and
reviews of topics such as Higgs Boson Physics, Supersymmetry, Grand Unified Theories,
Neutrino Mixing, Dark Energy, Dark Matter, Cosmology, Particle Detectors, Colliders,
Probability and Statistics. Among the 120 reviews are many that are new or heavily revised,
including a new review on Machine Learning, and one on Spectroscopy of Light Meson
Resonances.

Funding Statement

‘The Review is divided into two volumes. Volume 1 includes the Summary Tables and 97 review
articles. Volume 2 consists of the Particle Listings and contains also 23 reviews that address
specific aspects of the data presented in the Listings.

‘The complete Review (both volumes) is published online on the website of the Particle Data
Group (pdg.Ib! and in a journal. Volume 1is available in print as the PDG Book. A Particle
Physics Booklet with the Summary Tables and essential tables, figures, and equations from
selected review articles is available in print, as a web version optimized for use on phones, and
as an Android app.

Subject: €50 Other topic erimental particle phy

PDG website pdgLive

PDG-

porticle dafa grodp

The Review of Particle Physics (2022)

RU Workrin oo (Pl Do Group, rg, T Exp. Py 2022, 083CD1 (2022
pdg. - - Inferactive Listings Order PDG Products
Summary Tables Topical Index
Reviews, Tables, Plots Downloads
Partcle Lisings Prev. Editions (8 Errata) 19572021

Errata PDG Outreach

- e

Book & Booklet

Progress of:
Theoretical and
Experimental Physics

Review of Particle Physics
»x pari. dota grop

2022

PARTICLE

PHYSICS
BOOKLET

OXFORD

CITATION

. - i -
e s PDGHOME ~SHORTCUTS- CITATION ~CONTACT  ABOUT

The Review of Particle Physics (2022)

Gauge & Higgs Bosons (@) Leprons @ ouorts

4 e Ughtquarks (1, d, 5
siuon » e

gravion B b
W Heavy Charged Lepton t
z Neutrino Properties 2
" Number of Neutrino Types. ¢

Neutral Higgs Bosons, Searches for Double fDecay Free quark

AT

Heaw Bosons Heavy Neutral Leptons
Autons

Mesons Oher Searches
Ut unfsvored ) Vagnetic Moropole

suange supersymmetric Paricles
charmea Tecnnicolor

Charmea, trange (nc possiy non gz tates) 5 Quark and Lepton Composteness
sotom = Extra Dmensions

ot srange wiwps

sotom,charmed other artice serches

2 nc.possily non-g7states) Doubly.Charmed

¥Bncpossily non-gstate) Sottom Banyons Conservation Laws

other Mesons Exotc Baryons

Booklet App

I LINJ

particle data group
2022
PARTICLE PHYSICS BOOKLET

S Mobile Particle Physics Booklet

Discrete Space-Time symm.
Number Conservation Laws

Downloads

Summory fables

— Book, Booklet, Data Files

Figures in reviews

PDG website (Lisfings, all review arficles...)




What Does Community Use and Need?

 Comprehensive user survey in 2022
- Widely advertised (online, PDG address list, advertised by many collaborations)
- 4,231 responses, over 2,500 comments (135 pages)

I T T 1T 143

- Not so important
- Somewhat important
I Veryimportant
- Extremely important
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Book Booklet PDG website pdgLive i0S/Android app || machine-readable data




PDG Which Data Should be Made Machine-Readable?

« Some PDG data has been available as fixed-format text files for very long time
- Particle charges, masses, and widths (available since at least 1994!)

- Cross-section data and related quantities
- Data from interactive version of Atomic and Nuclear Properties of Materials

* Current focus is on making core PDG data fully available in modern way

- Summary Tables (including branching fractions) —
. . . . FAIR principles
- Particle Listings, including - Findable (digital identifiers)
* Measurements and limits » Accessible (standard protocol)

* Interoperable (shared language
for knowledge representations)

* Fit information * Reusable (metadata, license)

« Comments, footnotes, references

 Eventually also
- Data from tables in certain PDG review articles (Collider Parameters, Physical Constants, ...)

— Data from figures in PDG review articles



Some Use Cases

* Partly or fully automated update of PDG data in HEP software for simulation, data
analysis, or reconstruction

- Example: update of EvtGen decay tables

- Simplify making calculations or figures based on PDG data
- What particles decay into a certain combination of particles?

« Download PDG data to do custom averages/fits
- What if the PDG average did (not) include a certain measurement?

 Enable machine-learning applications of PDG data
- Automatic document classification based on PDG Identifiers and their metadata

 Meta-analysis of particle physics data

- Can the impact of blind analyses on statistical properties of averages (avoiding bias, ...) be
quantified?

* Full-featured pdgLive-like smartphone app that works offline



New PDG API with Three Tools

Developing three closely related tools, aimed at different use cases

« REST API
— Download JSON data directly from pdgLive
— Can also be used in scripts/programs
- Intended for incidental, rate-limited use

 Python API
- High-level API for programmatic access to PDG data
- Includes local data store

 Database files
— SQLite files with part of or whole PDG dataset
— Aimed primarily at software developers



PDG-

particle data group

Get Data in JSON Format from pdgLive

CHARMED MESONS
(C==£1)

D*(2007)°

D*(2007)" mass

Tpr(2007)" A

D*(2007)" wiDTH

Decay Modes

Mode

r, DO
I Dy
I's Dete

I(JP) =1/2(17) 1/, P need confirmation.

J consistent with 1, value 0 ruled out (NGUYEN 1977 ).

ﬁ»‘(2l}07)u modes are charge conjugates of modes below.

INSPIRE @

2006.85 + 0.05 MeV (5 = 1.1) -
142.014 £ 0.030 Mev (S = 1.5) ~
< 2.1 MeV CL=90.0% v

, Scale Factor/

Fraction (T'; /T) Conf. Level P(MeV/c)
(64.7 £0.9)% 43 ~
(35.3 £ 0.9)% 137 v
(3.91+0.33) x 1072 137 v

request_url:
edition:
about:
pdgid:
description:
summaries:
w properties:
b B:
| b -
b 2:
» branching_fractions:
b O:
b 1:

pdgid:

description:

mode_number :
w pdg_values:

v 0O:

Constrained Fit information

‘b value:

error_positive:

error_negative:

value_text:

type:

288

noKn

"2023-85-2T7 17:38:35 PET"

"https://pdgaopi. lbl.gov/summaries /ME61"

"2623"

"For further information see https://pdg.lbl.gov/api"
"MEEL"

"Drx (2007)0"

"MEE1.3"
"Dhx(2067)8 --> DB e+ e-"
3

6.883914359217882152
0.0003346667716125103
B.9803346667T716125163
v{3.91+-A.33)E-3™
"OUR AVERAGE"


https://pdglive.lbl.gov/Particle.action?init=0&node=M061&home=MXXX035

. buttons in pdgLive provide links to a REST API

REST API

- REST — Representational State Transfer

* Typical architecture for web-based APIs (Application Programming Interface)
- Provides URLs to download PDG data in machine-readable format

e JSON files

- Implemented at https://pdgapi.lbl.gov
https://pdgapi.lbl.gov/PATH

* General format:

Path

/info

/summaries/PDGID

/summaries/PDGID
/EDITION

Example
https:/pdgapi.lbl.gov/info

https:/pdgapi.lbl.gov/summaries
/S126M

https:/pdgapi.lbl.gov/summaries
/5126M/2020

Description

Get metadata (edition, citation,
version, license)

Get summary data for PDG
Identifiers

Get summary data from an earlier
edition


https://pdgapi.lbl.gov/

PDG ldentifiers

* Digital object identifiers
- Case-insensitive, alphanumeric strings
» First 4 alphanumeric characters typically denote particle; additional characters for properties

 STRING.NUMBER for branching fractions
- Unambiguous way to refer to physics quantities in a program

* Example: M061 - D*(2007)
 Example: S042.214 —» B0 _ J/U(1S)K* (892)07T+7T_
- In most cases, NOT expected to know/use PDG ldentifiers directly
e Can use pdgLive to look up PDG ldentifiers:
e Currently about 19,000 PDG Identifiers
- Used by all PDG systems as well as for cross-linking with INSPIRE

 Might be embedded into ISO 26324 DOI system
- E.g. T0.NNNN/S042.214 (NNNN = future unique number for PDG)
- Benefit: improved public visibility/searchability, standardization




PDG- Python API

particle data group

Pulls Issues Codespaces Marketplace Explore (i + ~

 Implemented in Python package pdg

& particledatagroup / api ' Public

- Supports Python 3 (and for now also 2.7) S (Cr @) (V@ ) (E =@

<> Code 1% Pullrequests (D Security |~ Insights £3 Settings

# main ~ Goto file Add file ~ About 8
. . < API for programmatic access to
d F O r eXa m p | e . python -m plp lnstall pdg 0 juergberinger Switch development to vers... .. 5daysago ¥©21 PDG data

- Installed like any other package

i docs Minor doc update 5 days ago [ Readme
- Released as open-source software o Vi
B pdg Switch development to version Q... 5 days ago
A Activity
. . . B tests Switch development to version 0... 5 days ago ¢ 1star
* https://github.com/particledatagroup/api O sigoe  commaneiensonto. lstnonn | © 2w
f
[} CONTRIBUTL..  Misc small documentation impro... last week Ly og
Report repository
» [} COPYRIGHT.txt Copy my current dev version fro... last month
« Comes with local data source S e——
Releases
[ MANIFEST.in Copy my current dev version fro... last month
- " " G 1tags
- PDG database file containing data D miowm ot soberitapet. Soysam
Create a new release
t t t_ f I [3 setup.py Switch development to version 0... 5 days ago
C rre n a I I I le O re ease tox.ini Copy my current dev version fro... last month
u o i Packages
No packages published
README.md Va Publish your first package

PDG Python API

Languages

The Python package pdg provides programmatic access to
the data published by the Particle Data Group (PDG) in the
Review of Particle Physics.

® Python 100.0%


https://pypi.org/project/pdg/
https://github.com/particledatagroup/api

Example: Particle Properties

General usage pattern
* Import pdg package

 Connect to data source
— By default uses included database file

— (Can download/use other PDG database
files (more data or different edition)

* Access desired particle or property
- By Monte Carlo number
- By particle name
- By PDG Identifier
- By iterating over particles/properties

>>> dmport pdg

>>>|api = pdg.connect()

>

555 apiiget_particle_by_mcid(423]I

PdgParticle('M@61/2023")

>

>>> api get_particle_by_name{'Dﬁ*{ZBBT]G'”

PdgParticle('Me&61/2023")

>3

>>> api]get ('Mes1")|

PdgParticle('Mo61/2023"')

>3

>»> for p 1in apiJget_particles(”:
print(p.name)

gamma

E
graviton
W+

0

H

e-

mu-—

tau-



PDG- Example: B® Exclusive Branching Fractions

particle data group

Python 3.10.10 (main, Mar €1 2023, 21:10:14) [GCC] on linux
Type "help", "copyright", "credits" or "license" for more information.
>3
>>> dmport pdg
>>> api = pdg.connect()
22>
>>> for bf in apilget_particle_by_name('B@').exclusive_branching_fractions()|:
if not bf.is 1limit:
print('%-40s %s' % (bf.description, bf.value))

Bo ——> D- pi+

0.00250609028169201
Bo6 --> D- rho+ 0.0075T7T463765836527
Bo --> D- KAx(892)+ 0.000445T77TT202072539
Be --> D- omega pi+ ©.0028
B --> D- K+ 0.000205141381456225
Be --> D- K+ pi+ pi- 0.000353012844774161
Bo --> D- K+ Kbar**(8%2)0 0.00088
RA ——> Nhard ni+ ni- A AAARRA?EAREAAGNAOT



particle data group

PDG- Ambiguities and Pedantic Mode

Mass of the top quark? [t IJP) = 0(3*)

Charge = % e Top = +1

Mass (direct measurements) m = 172.69 + 0.30 GeV [2P] (S = 1.3)

Mass (from cross-section measurements) m = 162.5t:1!:% GeV 3l
Mass (Pole from cross-section measurements) m = 172.5 £+ 0.7 GeV

—_

»>>> [m.display_value_text for m in pdg.connect() |{get_particle_by_name('t').masses()
['172.69+-0.30', '162.5+2.1-1.5', '172.5+-0.7"']
>>>
»>> pdg.connect() Jget_particle_by_name('t').mass Default: make assumption about “best” value
172.687433377613
>
>>> |pdg.connect(pedantic=True)| get_particle_by_name('t').mass
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "/home/jb/PDG/work/PyApiPub/api/pdg/particle.py", line 237, 1in mass
best_mass_property = best(self.masses(), self.api.pedantic, '%s mass (%s)' % (self.name, self.pdgid))
File "/home/jb/PDG/work/PyApiPub/api/pdg/utils.py", line 76, in best
raise PdgAmbiguousValueError('Ambiguous best property%s' % for_what)
pdg.errors |JPdgAmbiguousValueError: Ambiguous best property for t mass (Qee7/2023)




PDG- Using Other Database Files

particle data group

 Python API package includes minimal set of PDG data
- Summary Table data for current edition of Review of Particle Physics

 Other database files are available from https://pdg.lbl.gov/api
- Database files with data from Particle Listings (future)
- Database files for a different edition (future)
— Files including historical Summary Table data (available now)

Available PDG database files are listed below. Filenames are of the form "pdg-EDITION-VERSION.sqlite"
or "pdgall-EDITION-VERSION.sqlite", where EDITION denotes the edition of the Review of Particle
Physics from which the data was taken, and VERSION is the version of the file. The former names are for
files that include only summary values from the corresponding edition, while the latter ("pdgallx") are
for files that also include summary data from previous editions. See the documentation for details.

2023 edition database files

e pdg-2023-v0.0.5.sqlite - early beta release for testing

e pdgall-2023-v0.0.5-1.sglite - early beta release for testing



https://pdg.lbl.gov/api

PDG-

particle data group

Example: Make Your Own History Plot

>>> pdg.connect().editions

['2023"']
>35>

>>> api =|pdg.connect('sqlite:///pdgall-2023-v0.0.5-1.s5qlite’)

>>> api.editions

['2023', '2022', '2021', '2020', '2019',
'2010', '2009', '2008', '2007', '2006',
'1994', '1992', '199@', '1988', '1986',
'1972', '1971', '197@', '1969', '1968',

-

'2018"'
'2005"'
'1984"'
'1967"'

k]

k]

k]

k]

'2017"'
'2004'
'1982"
'1966"'

»>>> years, values, errors = list(), Llist(), Llist()

-

>>> |quantity = api.get('MoelW')

-

»>>> for year in range(1958, 2024):

try:

quantity.edition = year

values.append(quantity.value)
errors.append(gquantity.error)
years.append(year)

except:

pass

k]

k]

k]

k]

'2016"'
'2003"'
'1980"'
'1965"'

k]

k]

k]

k]

'2015"'
'2002"'
'1978"'
'1964"'

omega(782) WIDTH (MeV)

k]

k]

k]

k]

'2014"',
'2000",
'1977"',
'1963"',

'2013', '2012', '2011°',
'1998', '1997', '1996',
'1976', '1974', '1973',
'1961', '1958']

14 4

13 4

12 4

10 4

i

HE

I I e T [IETEEEEEEEEEEEEEEE

T T
1970 1980

T T T T
1990 2000 2010 2020
RPP edition



Database Files

« All (or subset of) PDG data in a single 2,
file in SQLite format o e

R entry_type VARCHAR
parent_id INTEGER A
, charge_type VARCHAR
parent_pdgid VARCHAR

- SQLite is very widely used “relational suroin. i< S

mode_number INTEGER

charge FLOAT
H " . b2 data_type VARCHAR
datapbase In a singie tie
flags VARCHAR _
quantum. i VARCHAR
year_added  INTEGER

quantum_g VARCHAR
INTEGER

* Aimed at software developers wishing to e
include PDG data in their applications

without using Python API S e e i
* Low-level access to PDG data ey L
- Queried via SQL SER e
- Must understand special cases in PDG data TEE tem s

— Source of Python API can serve as guide = CUrrent schema,

still evolving




Status

 Beta release available for testing and to get feedback
- Includes access to most data in PDG Summary Tables via REST API, Python

API, and database files
- In particular, access to PDG branching fraction data in machine-readable

format

* |It’s a beta release ...
- There may be bugs, and some data may be incomplete or wrong

— There are features missing that obviously should be there (and will be added)

* Ongoing development to
Improve and extend all tools, improve metadata, better handle special cases

— Add access to data in Particle Listings



Extending Metadata

* For most of its existence, PDG

produced summaries to be read by EDECAY MODES Fraction (T/T)
humans TARTP ¢ [a] ( 1033+ 028)%
- Meaning of ¢, interpretation of footnotes, g Ve Xe LA0E = 04.) %
) ) .. e DTy X ( 94 +09)%
indenting, and more is intuitively | D= Fu; ] ( 2314 Dm)%
understood or “well known” by community D~ 7y, ( 1.08+ 0.23) %
D*(2010) ¢T Vg [a] ( 5.06+ 0.12) %
* For programmatic access, all this D*(2010)" 7" v (1574 0.09) %
needs to be mOdeled by metadata [a] An ¢ indicates an e or a ;u mode, not a sum over these modes.
— Must first be added to PDG production
database
_ PR This is what requires most of the
Need tools to maintain/update mete?c.iata work for making PDG data available
- _Then needs to be properly and intuitively in machine-readable format
interpreted by e.g. the Python API




PDG- How To Get Started with Present Version

particle data group

See pdg.lbl.gov/api to get started

[ Search docs )

 Links to documentation
« Downloadable database files ST

B pdg package

Submodules

Please send feedback, suggestions, gzm
and bug reports go api@pdg.lbl.gov &

# / Python APl / pdg.particle module

pdg.particle module

Definition of top-level particle container class.

class pdg.particle.PdgParticle(api, pdgid, edition=None, set_mcid=None)
[source]

Bases: pdg.data.Pdgpata
Container class for all information about a given particle.

In addition to access to basic particle properties such as mass, charge,
quantum numbers and PDG MC ID, this class provides methods to
iterate over the data on all particle properties listed in Particle Listings
and Summary Tables, including branching fractions, masses, life-times,
etc.

branching_fractions(data_type_key="BF%', require_summary_data=True)
[source]

Return iterator over given type(s) of branching fraction data.

With data_type_key="BF%’ (default), all branching fractions,
including subdecay modes, are returned.

require_summary_data can be set False to include branching
fractions where the current edition has no summary value(s) in the
Particle Listings or Summary Table.

property charge

Charge of particle in units of e.

exclusive_branching_fractions(include_subdecays=False,
require_summary_data=True) [source]

Return iterator over exclusive branching fraction data.



https://pdg.lbl.gov/api
mailto:api@pdg.lbl.gov

Conclusions

New PDG API consists of three complementary tools to access PDG data in
machine-readable format, addressing different use cases

- REST API with direct access to JSON data in pdgLive
- Python API
- Database files

 This is a new PDG product
- Expected to be supported in the long-term

* First beta release available for testing
- Provides, for the first time, programmatic access to PDG branching fraction data

* Development is ongoing

 We look forward to your feedback
- Contact api@pdg.lbl.gov


mailto:api@pdg.lbl.gov

Extra Slides




PDG: Complete Code for History Example

particle data group

import numpy as np, matplotlib.pyplot as plt
import pdg

pdg.connect().editions

api = pdg.connect('sqlite:///pdgall-2023-v0.0.5-1.sqlite")
api.editions

years, values, errors = list(), list(), list()
quantity = api.get('MBO1W")

for year in range(l1958, 2024):

try:
quantity.edition = year
values.append(gquantity.value)
errors.append(quantity.error)
years.append(year)

except:
pass

plt.errorbar(years, values, errors,marker='_", capsize=2, linestyle='")
plt.xlabel('RPP edition', loc="right")

plt.ylabel('%s (%s)' % (quantity.description, quantity.units), loc="top')
plt.show()



PDG- From Production Database to PDG Value

particle data group

From a LHCb paper
align with expectations from quark-helicity conservation in B decays. The ra-

 PDG production database

aimed at producing and tio of branching fractions [B(B® — D*~D*+) x B(D** — D++)]/B(B° — D*~D?)
Updatlng Particle L|St|ngs is measured to be 2.045 £ 0.022 + 0.071 with world-best precision. In ad-
and Summary Table values
- In many cases does not store l
values directly (Part of) entry in production database
- InStead StoreS relationShipS pdgprod=# select node,l reference_id, measurement, place from measurement where node='S042PG6';
between measurements used (fode lreferenceidl  meeswremenr | plece.
in PDG averages and fItS SE42F66 | 61387 || br_adjust: 2.045 +-8.822 +-0.871; *, ADJUST, 5674 1)| U
(1 row)
— Done using “PDG macros”
 Tools to make PDG data l
available in machine- Entry in Particle Listings
readable format must do this r(D*(2010)~ D;*)/r (D*(2010)~ DY) Fas/Te3
. VALUE DOCUMENT ID TECN  COMMENT
evaluation 2.1940.08+0.02 1 aAl 215 LHCB pp at 13 TeV
— Much more involved than just LAAL 215 reports [[(BO —  D*(2010)~ DX+)/r(BO -  D*(2010)~ D})] x
COpyIng values from the [B{D:+ — D:_’y)] =2.045+0.022 4 0.071 which we divide by our best value B(D:"’ —
prOdUCt|On database into a D: ¥) = (93.5 £ 0.7) x 1072, Our first error is their experiment’s error and our second

error is the systematic error from using our best value.

downloadable database file
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