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Scientific Context

Understanding of basic processes of plasma physics from the Sun to the Earth and planets at the base
of Space Weather (SWE) is an unanimously recognized primary interest both for making significant
advances in SWE Science and for realising a quality leap in our capabilities to predict SWE effects and

ensure effective mitigation.
- Fundamental scientific questions remain open
- The scientific community has so far suffered from a fragmented scientific approach

- Urgent need to reinforce the interactions and synergies among the SWE Italian groups and unify
Italian resources (ASI roadmap, Plainaki et al., 2020)
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CAESAR overview

CAESAR rallies a great part of the Space Weather (SWE) ltalian community and tackles all the relevant
aspects of SWE science. It will realize the prototype of the scientific data centre for Space Weather of
the Italian Space Agency (ASI) called ASPIS (ASI SPace Weather InfraStructure).

// CAESAR is supported by ASl and INAF through the
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CAESAR approach

CAESAR adopts an unprecedented, comprehensive, multidisciplinary and integrated approach,
encompassing the whole chain of phenomena from the Sun to the Earth up to planetary environments.
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CAESAR objectives

1) Advance the understanding of the origin and evolution of SWE phenomena;
2) provide novel and longstanding data, codes and models;

3) design, implement and populate with such products the ASPIS prototype in a flexible user-
friendly infrastructure;

4) pave the way to future advanced SWE forecasting capabilities;

5) ensure efficient dissemination and foster future studies.

Cx SAR
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CAESAR team

CAESAR brings together 11 Italian institutions, with complementary recognised expertise

INAF (prime) Monica Laurenza (Pl) 24

84 IN[€AY Fabio Giannattasio 8

L INFN Valeria Di Felice 3
PCII'TICIp(]nTS UNIAQ Ermanno Pietropaolo 6
12.28 FTE UNICAL Fabio Lepreti 7
UNICT Francesca Zuccarello 3

UNIGE Cristina Campi 2

UNIPG Bruna Bertucci 5

+12 AdR, 14.36 FTE UNITOV Dario Del Moro (Deputy Pl) 15
UNITN Roberto Battiston 2

ASI and other Institutions - 8

Executive board: A. Milillo, C. Plainaki, G. Sindoni, M. Giardino, G Polenta

* "@SAR
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CAESAR INAF team

24 INAF researchers are involved in the project, 4.55 FTE

IAPS OAPa

; staff 2 staff

2.90 FTE 0.30 FTE

OATo

.| staff

0.25 FTE

[ X 4 AcR 4.36 FTE
'.‘ ‘| O Researchers 1 55 FTE
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I:I CAESAR Work Breakdown Structure (WBS)

[UP 0.1 Management | |
- INAF

[ ]

NODE 1000 NODE 2000 NODE 3000
SCIENCE CASE STUDIES PROTOTVPE DEVELOPMIENT DISSENINATION
INAF UNITOV | INAF

I
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WBS NODE 1000

NODE 1000
SCIENCE CASE STUDIES
INAF
[UP 1100 WP 1200 WpPi300 [P 1400 P 1500 lUP 1600 P 1700
ACTIVE SUN IP Space SIN-MAG coupling MAG-10ND coupling PSIV GCR Modulation SWE hazards
UNITOV UNICAL INAF INGY INAF UNFN UNIToV
WP MD | Wen20 ) WPNH3DY | WP I210 WP 1220 WP 1310 e 1320 (P 1330 1P 1410 WP 1420 WP 1510 WP 1520 1P 1610 WP 1620 WP I710 WP 1720
PHOTD CHROMD § f Corona SEPRESP ) SW MAG Radiation § | GED 6B SAT Modelling of | | Hermean Short-term Long-term Tech Human
events Perturbations Belts Effects Observations | | Observations | | PL MAGS Environment | | Variations Modulation Impact Exploration
oo J| unict UNIGE INAF 8 of SWE
INAF UNICAL UNITH A | f INAF INGY ATh0s INAF INFN UNIPG UnITow
. . INGY
INAF
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WBS NODE 2000

NODE 2000
PROTOTYPE DEVELOPMENT
UniTov
[P 2100 [P 2200 1P 2300
ASPIS DB ASPIS Interface ASPIS
INAF UNITOV Metadata
INFN
|
WP 210y | WP 2120 [P 2130 [P 2210 P 2220 || WP 2230 [P 2310 P 2320 [up 2330
ASPIS ASPIS ASPIS ASPIS ASPIS ASPIS.py Product Product Docs
Design Implementation | | Product API GUI Specifications | | Metadata &
\lanagement UNIGE Definitions mapping Wik
INAF UNIGE UNITOV INAF
UNITOY INAF INFN UNITOU
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WBS NODE 3000

NODE 3000
DISSEMINATION
INAF

1P 3100 [P 3200 1P 3300
CAESAR wehsite SWE community, Final Workshop

education and outreach
UNITOV INGY

INAF
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\

\
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ASPIS prototype high level architecture

Researchers
Advanced User

Y@Jﬁ/ g
ASPIS

ASI] SPACE WEATHER

INFRASTRUCTURE )
N ASPIS py WEE Application
Programmatic Access GUI
NODELCDO
Scientific Data
. API
ASPIS DB Interfaces
Core Functions
Metadata
Database
I Sl ' Datasets

General
User

Functionalities

Product ingestion
Mirroring: synchronised
Mirroring: bulk static
Scheduled computation
Data Conversion
Metadata mapping
Standard Visualisation: GUI
Standard Query: GUI
Download: GUI

NRT visualisation: GUI

On demand computation
Advanced Visualisation: ASPIS.py
Advanced Query: ASPIS.py
Download: ASPIS.py
Computation: ASPIS.py

Wiki: documentation
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CAESAR fundings

Description Funding source Total Cost (kEuro) Justification
ASI 470,3
Manpower COFIN 7685 Research activity
External Major Products ASI 12,5 Hardware for perform!ng demanding
computations
External Services ASI 122,0 ASPIS prototype
Present the CAESAR progress and results
Travels AS| 1368 and advertise the ASPIS prototype
Publish scientific results and material for
ASI 17,9 : L
COFIN 14,9 Publish scientific results
ASI 759.5
TOTAL COFIN 783.4
ASI+COFIN 1542,9

CAESAR is supported by ASI and INAF through the ASI-INAF agreement n. 2020-35-HH.O
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CAESAR fundings per Institution

UNIPG 6% UNICT 5% yNITN 3%

INFN 7%
UNIAQ 7%

INAF 33%

UNICAL 8%

INGV 5%

UNIGE 9% UNITOV 17%
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INAF fundings

Description Funding source Total Cost (kEuro)
AS] 168.0
MONPOWET s
COFIN 245,3
External Major Products AS| 2,6
External Services ASI 39,0
Travels AS| 44,0
ASI 6,5

Miscellaneous

COFIN

3.5

ASI 260,2
TOTAL COFIN 248,8
ASI+COFIN 509.,0
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CAESAR duration & status

CAESAR Kick-off 215t December 2021
End 20" January 2024

During the first 4 months since the start of the project activities have focused on:

- Preliminary data analysis for the identification of target SWE events (intense flares,
major SEP events, geo-effective CMEs, strong geomagntic storms); models set up

- Collection of product specification information, start of metadata mapping and wiki
docs, ASPIS design

- CAESAR Web Page

@)6\7//(:715 SAR Audizioni INAF



NODE 1000 Activity Planning
| _noootwo0 |

Milestones: RAs and
Final Meeting

WPO.1: Progress

Reports — ‘

Del001\Del006
Publications-Del005

All WPs: Identification

events

All WPs: compile the

Product Specs -
template, return to

WP2320

HL-WPs:
Review and combine
lists of SWE events

WPO.1: Target SWE
events selection

development\set up

All WPs: Study of
selected SWE events

All WPs: Consolidation
of results and
dissemination

CASAR




NODE 2000 Activity Planning
|_Nooo2000 | |

Milestones: RAs and
Final Meeting

WP2310: prepare the
product specs
template

WP2110: Define DB

ASPIS pilot design

WP2320: Prepare the
e e e Yk G D
site design and

population
design and realization

WP2220: GUI pilot

esign and relzation D
WP2120:

implementation of < YD

empty DB
WP2130: Pilot ASPIS

database populated —
with products
Qﬁ ‘ Del002:Requirements Doc (Scient., Functional, System reqs)

@ﬁ//(;% SP\R Del003: ASPIS Data Model specs;

Del004.1: Tech Specs of pilot prototype; Pilot Implementation

<>b’ror’r of the external service coniract



NODE 2000 Activity Planning

NoDO2000 |

Milestones: RAs and
Final Meeting

WP 2230: ASPIS.py
basic library design —

and realization

desion and pop. . ]
design and population

WP2110, WP2120:
Advanced ASPIS and ‘
ASPIS.Py design &

realization

WP2210: API
advanced set design
& realization

WP2220: Web GUI
advanced design &
realization

WP2210, WP2220,

WP2230! API, Web GUI G

ASPIS.py docs

WP2130: Advanced
ASPIS database
populated with data

Qé}ﬁ// , Del004.2: Tech Specs of the advanced ASPIS prototype
S )\CI/‘E S‘A\R ‘ Del004.3: Final Implementation of the ASPIS prototype

\



NODE 3000 Activity Planning

NODE 3000

Milestones: RAs and
Final Meeting

WP3100:Design and

realization of the -

CAESAR website

WP3100: Continuous
updates to Website

WP3200: Educational
and oufreach activity

WP3200:
Dissemination, Press
and communication
activity

WP3300: organization
of the Final Workshop




First Results

NODE 1000
. Catalogues of flares, SEPs, geoeffective CMEs;
« 3 publications submitted or in preparation

NODE 2000
« Product Specification Template (ProSpecT)
« Preliminary ASPIS design

NODE 3000
« CAESAR Web site

@ SAR
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Expected results at the end of the project

- Publications and reports

- Prototype deployed in ASI SSDC: .
o More than 100 products _ S

o Ready to ingest new additional ( @.ﬁ —

product types u S PI S

o Real-fime monitoring
ASI SPACE WEATHER

INFRASTRUCTURE

- Final Workshop

Reinforce the interactions and synergies among the
SWE lItalian groups in a strongly collaborative
environment.

__\%i:i
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Conclusions

- CAESAR is an ambitious project dedicated to Space Weather, which is an unanimously
recognized primary interest in the international context

- CAESAR involves a wide team coordinated by INAF
- CAESAR has a multidisciplinary scientific approach and technological aspects

- The scientific value of the project would be fully capitalized in the context of long -term
strategy, including fundings and personnel recruitment plan to ensure the INAF lead in the
Space Weather field.
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