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Summary of Outreach and Open Data at the
Pierre Auger Observatory

Disclaimer:

This presentation contains (probably a personally biased) summary of
several of our activities done for Outreach and Open Data.

Not all activities done by the Outreach and Open Data tasks are

represented here.

The slides presented in this talk are a collection of slides from several colleagues
e | hope to convey the right message to you
o All errors and omissions are mine




One SD station and one FD site

Pierre Auger Observatory
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Pierre Auger Observatory
renewed Visitor Center
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Thanks to R. Sarmento



Pierre Auger Observatory
annual Science Fair

iPRESENTA TU PROYECTO y

VIVi una gran experiencia Iﬁ_v 17 de
cientifica junto al equipo [W[LNC[ KA
investigador del Observatorio

Pierre Auger!

es tematicos

y secundario
INSCRIPCIONES
HASTA EL
21/10/2022

OBSERVATORIO
PIERRE AUGER
CONTACTO feria@auger.org.ar W
+INFO https://visitantes.auger.org.ar

Thanks to R. Sarmento



@Pierre Auger Observatory goes to the School
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@Plerre Auger Observatory goes to the School

El Chacay school: students from 11 to 13 years, their teachers and Pedro Barraza!!

Thanks to B. Garcia and K. Caballero Mora



Women and Girls in Science

Art and Science contest deadline Oct 1st, 2023

Drawing and painting contest “Women and Girls in Science 2023”, select 13 works to identify the months of
the year 2024 (plus one, which will be on the cover), in a special edition of the Pierre Auger Observatory
Calendar.

https://visitantes.auger.org.ar/index.php/dia-internacional-de-las-mujeres-v-las-ninas-en-ciencias/

Thanks to B. Garcia and K. Caballero Mora
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International Masterclasses ——— 1\
on particle physics

http:/physicsmasterclasses.org

o Everyyear~13000  {) "rtematoralMastercisses
4

high-school students
from 60 countries
e "“Scientists for one day
with the hands on
particles” % e
e Typically between Bl || [ MINERVA | FREEOSG piorre Auger
February and April T e

Thanks to R. Sarmento


http://physicsmasterclasses.org

............. W

Auger Masterclasses ==
events at IMC 2023

e 3 Masterclass events!
e -~550 students at 12 institutions

w
March 24 »

Thanks to R. Sarmento
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Open Science @ the Pierre Auger Observatory

e An open history: following the FAIR principle

o Since 2007 1% data available in simplified format for outreach purposes

e An open present: since Feb 2021 release of 10% cosmic-ray data
o Auger Open Data portal https://opendata.auger.org/
(Description of the Observatory and how data are collected and reconstructed)
o Diverse outreach and public engagement activities
(International Cosmic day, International Master Classes, ...)

PIERRE
AUGER

OBSERVATORY

e An open future:
o In 2024 increase fraction of open access data to 30% https://opendata.auger.org
o participate in inter experiment consortiums for data sharing

o combined analyses and multi-messenger studies (AMON, GCN alerts, ...) DOI:10.5281/zenodo.4487612

Thanks to V. Scherini and M. Buscemi


https://opendata.auger.org/%E2%80%8B

The Auger Open Data Portal

e 10% of Cosmic Ray data in portable format

~ 30000 events above 2.5 x 10'8 eV

e 100% low energy data for space-weather studies
e Software & Visualization tools

e Outreach section dedicated to the general public

Open Data portal

Thanks to V. Scherini and M. Buscemi


https://opendata.auger.org

Open Data: file format

e Standard format for open data
o Adaptable & portable

e close to raw data in JSON format
o headers metadata
o detectors sections
o reconstructed and close to raw data

e High level info in CSV summary file

e Detailed description of data content

JSON  RawData  Headers

Save Copy Pretty Print

{
"meta": {"type":"auger data release","release":1,"format":1,"reconstruction":{"software":"0ffline","version":"v3r99pl-icrc-2019"}}
"info": {"id":51035232600, "sdid":1293490,"gpstime"”:797481138, "date":"2005-04-14T02:32:05Z"},
": {"sdStandard":1,"hdSpectrum":0, "hdCalib":0, "hdXmax":1, "multiEye":0},
[

:1,"gpsnanotime":26710370, "hdSpectrumtEye":0, "hdCalibEye":0, "hdXmaxEye":1, "theta":47.94,"dtheta":0.63, "phi":155.55, "dphi":0.69
7.88,"totalEnergy":2.454,"dtotalEnergy":0.194, "calEnergy":2.108, "dcalEnergy":0.164, "xmax":753.95, "dxmax" :23.37, "heightXmax" :5882.6
11144.55,"dx":110.76,"y":-12237.18,"dy":61.68,"z": -

21.82,"easting":466148.16, "northing" :6086946.62, "altitude":1401.27, "cherenkovFraction":0.08, "minViewAngle":57.52, "uspL":218.27,"du
"eyes": [{"id":1,"name":"Los Leones",

"atmDepthProf": [
523.98,527.23,530.47,533.71,536.94,540.18,543.41,546.64,549.87,553.10,556.33,559.56,562.78,566.00,569.22,572.43,575.65,578.87,582.
"energyDepositProf":[ 1.848,3.151,1.726,1.077,1.997,3.413,0.534,1.322, -
061,4.357,3.124,1.231,3.854,4.372,2.537,1.617,1.623,2.825,1.986,3.823,0.808,2.097,1.863, -0.143, -
707,0.509,3.363,2.973,1.515,4.328,4.989,1.465,1.755,6.071,3.601,3.845,4.577, -
188,2.136,1.413,1.001,3.763,3.477,3.597,6.616,8.517,6.557,5.857,3.160,7.233,3.239,4.761,3.728,4.052,3.147,2.849,0.542,2.845,3.78
469,3.148,5.615,4.660,5.760,4.126,3.657,5.165,6.791,5.018,4.590,5.992,4.560,5.785,2.431,1.560,2.985,5.487,5.155,1.948,1.355,1.96
002,1.694,2.876,0.630,4.137,2.024,2.676,2.875,3.513,1.163,4.118,6.413,4.414,-0.498,0.335,1.635,-0.924,2.866,3.578,5.342,0.916, -6
264,0.597,1.288,2.188,4.060,2.204,1.274,1.044,1.523,3.664,1.391,-2.156,3.319,1.241,1.947,0.766,0.715,2.364,2.134,-1.256, -
333,1.759,1.768,3.902,3.233,0.768,4.411,2.762,0.631,0.398,1.649,5.085,0.184,-1.263,1.198,-0.946,0.629,0.129,1.148,0.899,2.442,3.
"denergyDepositProf™: [
1.134,1.143,1.153,1.162,1.172,1.370,1.379,1.389,1.586,1.595,1.404,1.194,1.203,1.414,1.423,1.432,1.656,1.665,1.509,1.518,1.527,1.71
"pixelID":[ 1334,1335,1356,1376,1377,1397,1398,1400,1418,1419,1439,1460,1461,1481,1502,1503,1523, 1544,1545,1590,2150,2172,2192,219
"pixelTime": [
254.66,246.23,259.93,278.68,272.23,289.17,289.59,0.00,309.20,296.51,315.48,335.25,325.30,346.20,364.70,355.83,375.98,397.55,383.76
"pixelCharge":[
504.37,482.96,536.38,799.87,856.94,679.86,549.39,0.00,1464.86,921.52,390.39,1079.69,1044.20,624.80,837.25,529.32,586.26,562.93,386
"pixelStatus":[ 4,4,4,4,4,4,4,1,4,4,4,4,4,4,4,4,4,4,4,2,4,2,4,4]}],

"sdrec":
{"gpsnanotime":26579000, "theta":47.51, "dtheta":0.44, "phi"
8.94,"x":-11303.11, "dx":87.69,"y":-12168.95, "dy":71.34,"2"
20.30."eastina”:465991.14."northina":6087013.69."altitude":1401.34."R":24698.65."dR":7872.66."51000":7.62."ds1000":1.10."s38":9.28

oo0ooOorROOO

156.95, "dphi":0.51,"energy":1.845,"denergy":0.273,"

Thanks to V. Scherini and M. Buscemi



Data handling tools

Exemplary-code based on Python Notebooks available on Kaggle

Simplified notebooks for exploring data and plotting variables
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Advanced notebooks following the main

physics results
energy spectrum and calibration,
Sky-map, cross section..
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Thanks to V. Scherini and M. Buscemi




Open data: visualization

e Immersive 3-dimensional viewer for each event s

o Interactive Observatory map

o Event reconstruction

o Sky-map
Galactic Equatorial
Right Ascention: 32.25°
Declination; 11.64°
Built with Sky map in galactic and
equatorial coordinates
Q Ur“ty Lateral and longitudinal profiles

Thanks to V. Scherini and M. Buscemi



