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SST-PhD vs GSSI and the University of LAquila

Most of the SST topics are covered:

Curriculum 1: Observation of the Universe = GSSI ,UnivAQ

Curriculum 2: Earth and the Sun-Earth system = UnivAQ, GSSI

Curriculum 3: Planetary Sciences = UnivAQ

Curriculum 4: Astrobiology, Life Sciences and Space Medicine = UnivAQ
Curriculum 5: Space sensing and instrumentation = GSSI, UnivAQ

Curriculum 6: Engineering and satellite platform technologies = UnivAQ , GSSI
Curriculum 7: Economics, law and space diplomacy = GSSI
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http://www.gssi.it/
http://www.univaq.it/
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Launched on Dec. 17, 2015
From the Juquan Space Center
Gobi desert

CZ(LM)-2D rocket

Mass: 1850 kg (scientific payload 1400 kg)
Power : 640 W (scientific payolad 400 W)
Orbit: sun syncronous

Altitude: 500km
Inclination: 97.41°
Period: 95 minutes
Downlink: 16 GB / day
Lifetime: > 3 years

G'S The DAMPE mjssion

8th International DAMPE workshop, GSSI, December 2018

Three major scientific goals

Cosmic ray

= y-ray
physics << &

- :%stronomy

Dark matter indirect
detection



ST HERD: High Energy Radiation Detector

] HERD is proposed as an astroparticle physics experiment onboard the China’s Space Station,
and is planned for operation starting around 2027 for about 10 years. I I

[] Main Science goals ===

e

- Dark matter: Indirect dark matter search with unprecedented sensitivity I
- Cosmic-ray: Precise cosmic ray spectrum and composition measurements up to few PeV
- Gamma-ray: Gamma-ray monitoring and full sky survey




G S The NUSES mission
A space mission (lunch within the first half of 2026) pathfinder for new
observation methods and technologies in the study of high and low

energy radiations in space: enabling new sensors, tools and
methodologies. The NUSES satellite hosts two payloads.

Zireé

Monitors the fluxes of low energy (<250 MeV) electrons and protons, to
study Van Allen belts, space weather and the magnetosphere-
ionosphere-litosphere couplings (MILC) in case of seismic/vulcanic
activities.

Detect 0.1-10 MeV photons for the study of transient (GRB, follow up of
GW events, SN emission lines) and steady astrophysical sources of
gamma rays.

Terzina

Path-finder of future missions devoted to the detection of high energy
(E>1 PeV) astrophysical neutrinos and cosmic rays through space-based
detection of the atmospheric Cherenkov emission.

to zenith

Zire-LEM

Terzina to Sun

Mission Lifetime 3y
Mean Altitude 550 km, LEO
Semi-major axis (km) 6928 km G |S SERNCENSTuTE
Eccentricity 0 | oot

Inclination (deg) 97.6 deg, SunSync
LTAN 18:00:00
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Variable conditions of the Sun activity
Solar wind takes 1-2 days to reach Earth

Magnetic storms can produce strong EM fields



G S| science goals 2 - high energy

Observation of high energy
(E>1 PeV) cosmic rays and
neutrinos through Cherenkov
emission in the Earth
atmosphere.

Energy flux [GeV /m? s sr]

Direct observation of gamma
rays in the energy band 0.1-

PeV
Energy

EUSO-SPB2 L
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NIMBUS (New Italian Micro BUS)

is a new Platform concept which foresees a modular
approach relying on standard trays.

Platform Trays

| halesAlenia

i s mgey. SDIACE




e —mm e —————
/ Nine Universities from

Abruzzo/Marche/Umbrla

| o

I Research Institutions

|

L

—

| o REGIONAl gOVEernments

I ABRUZZO i

! i

- e e .- .- - - e e e e e e e .

r

| Private partners

| ThalesAlenia =€ Doome &

I " pace EQUOATIONE o Ll

I THE i
MECCANO GRAPHENE

CONWPANY

wrui

The VITALITY PNRR Project

c FBK
o Ceseria
[ “@Rimini e .\
® spPoOKEs N ORaccmns’ -~ S~ \
\
[] rusucsopies ”&N"JRB N \
’w R \ ‘1
[l PRIVATE COMPANIES \\ :
. \ :
/ ANCONA \
/ N "\MAR 'ADR
TP Montevarchi 3 ’: \ \ 'l
- Arczzo eCittadi INRCA \\ ‘\ []
\ . Cailello AT 1
. - Civitanova \‘ ,’
\\\ 3 ,, ) |.l eMarche \‘ \‘ ',
S UNIPG P 3 {e";m \‘ |‘ /
-
GRAPHENi.v"- M’Gl Ll o
COMPANY =/ ' ~ San Benedetto | 7
edelTronto | |
CNR : :/
NOVAMONT 1
1 4' /
[}
\\ : . / Teramo ”/', "
1 ~ -,
- A 1 ,'f’ nINAF,’ tesilvano
1 -’ b
; st dA
oViterbo CRI .-"'ﬁ'eT
UN IVA ‘ Chieti
*
Civita Farain .y GSSI Bl sYNerGO
Castellana e5abina 1 ‘\ ABRUZZO
ivecchiae Guidonia \\ asto
LAZIO & M.on!ecTeIioll DOMPE 'A{EH"”O slermali
= oTivoli
SROMA e UNIMOL
= MOLISE
Fiumicinowe oAndes g
e o

‘/hub composed by the nine Universities, lead by LAquila University
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‘/Total grant: 120 Meuro, activities started 1/23 will be concluded by 6/25



G'S

s i

Spoke GSSI — Advanced Space Technology and Research Alliance

(ASTRA)

‘/Collaboration among: GSSI, Perugia University, INAF, FBK, TAS-I

\/Three Work Packages, ten tasks

\/10 Meuro grant, 77 researchers from 5 partners, 12 new positions opened.

\/End of the project June 2025.

Advanced Technologies for

Astroparticle in Space

Crystal Eye: a novel satellite
for X and gamma ray
observation (follow-up of
the NUSES-Ziré technology)

Digital platforms for
Space Industry

Automatic tuning, analysis,
and optimization of systems
using digital twins

— .
'D( ThaIesAISerﬂa

pace

anardo compang

Technology Transfer and
Impact Managment

Protection and Valorization of
Intellectual Property

Cryogenic systems for the
LGWA pathfinder

Trustworthiness of smart
and autonomous systems

Supply chain development
and spin-off creation

Infrared Adaptive-Optics
facility at the AZT-24
telescope of Campo
Imperatore

Onboard SW platform for
New Space Applications

Ensuring the ethical use of
new technologies

Multifunctional structures
for space applications
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Crystal Eye

A follow-up of the NUSES-Zire technology. A state-of-the-art space-
based detector to observe gamma rays in the energy range 0.1 — 10
MeV, to study transient and steady sources. Double layer of LYSO pixels
covered by a veto dome. The device will have 110 pixels per layer. Pixel
readout with a 12 x12mm? SiPM array. A single module is expected to

improve at least by a factor 3 the localization capability of current
detectors as Fermi—GBM.

Technological pathfinder selected
by ESA for the first SpaceRIDER

2024-2025: Integration and tests

2026: Ptototype Flight onboard ESA Space
Rider (2 months LEO)

2026: Pathfinder Flight onboard NUSES

+— 3cm = <« 4cm —




G S| Lunar Gravitational Wave Antenna

' Testing general relativity:

CoSIeseRgy with wave polarization

stochastic GW signals

Testing general relativity: p B ype {3 proganiters
compact binaries g

"te-‘\_

N

Formation of
supermassive:black holes
Tidal disruption events

Propertiesief. solar-mass
compact objects

bl

Multiband Multi-messenger
observations servations

esa

| GW observations from 1mHz to 1Hz, with

peak sensitivity in the decihertz band.

" The LGWA pathfinder mission

Soundcheck was proposed for a
geophysical study of a permanently
shadowed region and as technology
demonstrator and selected by ESA for
flight opportunities.

(O]
LGWA

LUNAR GRAVITATIONAL
WAVE ANTENNA
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G S| The Space it Up project

ET ® Agenzia

S' Spaziale

‘/Collaboration among more than 30 Italian Universities, research ltaliana
Institutions and private firms.

‘/Program funded by ASI with 80 Meuro

v GSSl in 4 spokes and in collaboration with SISSA, SSSA and 1USS

9 Spokes
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EXTRATERRESTRE

DISCIPLINE CONDIVISE i,



G'S Anew laboratory
ET Space and Earth innovation Campus (SEIC) funded under PNRR

G S ThaIesAIeri?al

> aLEONARDO and THALES company

| oy SpACE
% GRAN SASSO TECH
A TELESPAZIO k5o

POLITECNICO = |
MILANO 1863 |

'-f[_tDEGLI STUDI -_— D(

% ’ 7, g FONDAZIONE

= > B BRUNO KESSLER

zh =

BIGOCCA

||||| PROGER SANOF!

GRANIT TECHNOLOGIES

. 8 AVA AND ENGINEERING (GRT) SA
) MAMA
innvyalley —noustav— bl 'I"u‘u'lD

(P u g

OrA D

s openpolis

H-FARM

>
.

GUNPOWDER

‘/23 partners lead by GSSI
‘/3,500 square meters infrastructure
‘/Total grant: 19 Meuro

GSSI - &~ Jr‘ﬁ ,
v _,'.:-'
1N

O v s s
O ) (s s

B s [ M
LR =R

14



SolarTerrestrial
and Space Physics

GROUP

.'_ﬁ,g

Development of an electric field
detector (EFD) for CSES-02
satellite together with INAF-IAPS;

Commissioning phase of EFD and
of its data validation/calibration;

Scientific analysis of electric-

magnetic and plasma data of both
CSES-01 and CSES-02 satellite

LiMIC group for the development
of a theoretical model for the :
lithosphere-atmosphere-ionosphere

coupling during both active solar
conditions and high seismic activity. ®\ Agenzia

s ' Spaziale
Iltaliana

Istituto Nazionale di Fisica Nucleare
|ST|T|_|T[] NAZ'UNALE I N F N SEZIONE DI ROMA TOR VERGATA
DI GEOFISICA E VULCANOLOGIA

15



».. IThe CME — ESA Mission OE

SolarTerrestrial
Space Physics

e Nanosatellite constellation
for natural hazard
monitoring.

* Development of a Plasma
Analyzer for nano-satellites

together with INAF-IAPS

* Solar wind-magnetosphere-
ionosphere coupling

modelling.

INAF

OSSERVATORIO
ASTRONOMICO
DITRIESTE

%0, MILANO &
o%%oaumwwu""



.. Monitoring the magnetosphere T
SolarTerrestrial
and § pa S?_ .fh ysics

* Feld line resonance along EMMA array (managed by

University of L’Aquila).
* Remote sensing of the magnetospheric plasma density

via magnetic field observations at ground (EMMA) 01 June, 2013 (DoY 152)
* Magnetospheirc response to solar eventin terms of 06:00

electric currents and field lines configurations;
* Evaluation of Geomagnetically Induced Currents (GIC)

hazard at ground during active solar conditions.

GIC at ground during September 2017
Geomagnetic Storm
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L’Aquila - ITALY

Programme and Lecturers
sA) o

Jicd Phosics Laboratory APL, USA)

derie, Bruxelles, Belgnem)

er)

Tealy)

i Belts, Plasmasphers sz
Fimbaral), [ o
et poctety

wiation, amad grownd based fmpact)

g BINSSIS EEVERT o

warch (O2R)
; IZING COMMT
e A i o s
¢ Vidkamalogia, ltaly) domenico. dimaro@mgy.it Demenico Di Maveo (Cowese co Divecror)
samologie, Maky ) secfanio lepididingy.it Stefonia Lepidi (Cowrse co Director)
3, Tealy) mavso, messerotti@inalit Patrizia Francia (Universitd deghi Seadi dell' Aquadla)
thas sk @mallerinslle. edu Anna Rita Leone {School secretaniar)

iem to the multifoceted field of Space Weather, covering solavheliospheric, magnetaspheric, amd ionospheric weather, with o specialized focus
links from research to operations (R20) drdd from eperations o reeasch (O2R) and by highlighting the offects of space weather on

aifms ai L the e of the e vescarchers in this rapidly growing discipline.

Iy labomatony activities amd applications wich the divser and active involverent of the atzendees. Another practical aspect uill be eovered by

ills ave desivable for a fob in the frame of space weather rescitrch and sueillunce centres, and how good strategies should be used for

g scieniists in apace phosics, planctary sciences, aemapace engineering, or selated fields, Earlycarcer stage professionals from meonitoring agenci
| to mprply as well

dheghi Seascls el Acpuiks.
e due before 23 March 2024. See the webnite hupe//wain astrogeofisica.it/omef for desmily.

it shamed dosble reom at nerly hotels and B&Bx. Some financial smpport will be avatlable for a kmited nember of sudents on regu ©
mectars of the School, All applicants will be notified by e mail

The School (s supported/sponsered by

J it degl il o Nay e Jeefisica ¢ Viloa I
Universicd deghi Studi dell'Aquila (Itaky) Urdversica degll Soudi dell Aquila, [stisto Nazionale éi Geefisica ¢ Viulcanolog  (

i

and Space Climate Anseciation (ESWAN), Mitlerss ¢/
AGA, Fondarione Carispa, PECASUS Comsortium, Space Weathy (s

Cammunity (SWiCa).

International
School of Space
Science (ISSS)

From 1991 DSFC - UnivAQ and Consorzio
Aread di Ricerca in Astrogeofisica organize
the ISSS. The last one «Operational Space
Weather Fundamentals» took place between

13-17 May 2024



DISCAE ..., The EMEC project

e Biotecnologiche

Endmist
3 Biophysical Clhomistey (0 {2000 00— =
Table 1
Kinetic parameters of the dioxygenation of linoleic aad by LOX-I

LOX-1 Kn (1M) Vs (UM min ™) ke (7)) kel (M7 571

The catalytic efficiency of soybean lipoxygenase-1 is
On ground (lg) 105205 2141 46 44x10° enhanced at low gravity
In fight (10~°g) 16201 PREA b 48% 185100

MMauro Maccearrone, Monica Bari, Natalia Battista,

*Denotes P<0.01, **denotes P>0.05 compared to on ground controls, as caleulated by the non-parametric Mann-Whitney test (n=6). Alessandro Finazzi-Agrb*

The EMEC (effect of microgravity on enzyme catalysis) module showed that microgravity improves the
activity of lipoxygenases that might act as molecular gravity sensors.

The ROALD project

The FASEB Journal « Research Communication

5-Lipoxygenase-dependent apoptosis of human

lymphocytes in the International Space Station: data
from the ROALD experiment
Natalia Bartista,*' Maria A. Meloni,"' Monica Bari,” Nicolina Mastrangelo,’

Grazia Galleri," Cinzia Rapino,* Enrico Dainese,* Alessandro Finazzi Agro,’ ; : !
Proto Pippia,” and Mauro Maccarrone® *

LIFE AND DEATH IN spack

\ : | Soyuz 175 - 1SS - Shuttle ULF-2
*Department of Bsomedical Saences, University of Teramo, Teramo, laly; e partment ol

Physiologneal, Biochemical, and Cellular Saences, Unversity of Sassan, Sassan, Ialy; ‘I partment of
l‘!pl nmental Medicine and Bao h-:':u_l-._l{ Saences and *Center for .\'p.l- ¢ Biomedicine, Universaty of
Rl!.l!ll. ]HI \'i.'!p_'.i'_'t "_1 wne, ]Llh': Jlui Santa l.u. 1a }uluul.ll:un. Ru:m'. |211‘.

The ROALD (role of apoptosis in lymphocyte depression) experiment was hosted on the International
Space Station (ISS) in 2008, as part of the BIO-4 mission of the European Space Agency. The findings
provided an unprecedented molecular background for the immune dysfunction observed in astronauts

during space missions, and revealed 5-LOX (5-lipoxygenase) as potential new marker to monitor
health status of ISS crew members.

19




.~ DISCAB
Dipartimento di Scienze
Cliniche Applicate

“* The ROALD-2 / RESLEM project

. . . . . " L
Altered Anandamide Metabolism in Microgravity: the “RESLEM E
. T
experiment <
. L 20
Natalia Battista', Monia Di Tommaso', Aleandro NorfiniZ, Marco Passerai?, Valerio Chiurchil®, Mauro Maccarrone® and a
; o o,
Monica Bari i 10
T Facolta di Bioscienze e tecnologie agro-alimentari e ambientali, Universita degli studi di Teramo, Italy <€
t Kayser (Italy), Italy = 04
*  Facolta di Medicina e Chirurgia, Universita Campus Bic-Medico di Roma, Italy &S «"5(\ 0‘(\ b?"(\
«

Dipartimento di Medicina Sperimentale e Chirurgia, Universita degli Studi di Roma Tor Vergata, Italy
microgravity exposure

The Roald-2 experiment was flown on the ISS in 2012 to extend the investigation of microgravity effects
to another group of bioactive lipids : “endocannabinoids”. Data showed that endocannabinoids are
increased under authentic microgravity, due to increased activity of their biosynthetic enzyme NAPE-PLD
(N-acylphosphatidylethanolamines-specific phospholipase D).

The SERISM project
SEZIERTIE €S REP{%}RTS

OFEN Human osteogenic differentiation
in Space: proteomic and epigenetic
clues to better understand

At osteoporosis
nhpatos aelne: om0 Alessandra Gambacurta®-2, Giulia Merlinil, Cristina Ruggiero?, Giacomo Diedenhofen?,

rNatalia Battista®, monica Barl*, michele Balsameo(2*, Sara Plccirlile®, clovanni v alentini®,
Gabriele Mascetti® & Mauro Maccarrone(5H%7

In the frame of the VITA mission of the Italian Space Agency (ASl), the SERiISM (role of the
endocannabinoid system in reprogramming human pluripotent stem cells under microgravity) project
was flown on the ISS to further demonstrate that endocannabinoids are engaged in bone homeostasis,
by driving conversion of stem cells into bone-forming osteoblasts.

20




Dlsrt(i:rrﬁr%o di Scien - - - H H
el Simulated Microgravity Affects Specialized Pro-

Resolving Mediators and Human Inflammatory
Homeostasis in a Cell-Specific Manner

Alessandro Leuti '2, Marina Fava 2, Niccold Pellegrini ', Giulia Forte ', Federico Fanti *, Francesco Della Valle 3,
Noemi De Dominicis %, Manuel Sergi  and Maure Maccarrone 25

‘Department of Medicine, Campus Bio-Medico University of Rome, Via Alvaro del Portillo 21,
00128 Rome, ltaly, m.fava@unicampus.it, 2European Center for Brain Research, IRCCS Santa Lucia
Foundation, Via del Fosso di Fiorano 64, 00143 Rome, Italy, *Department of Bioscience and Technology for

Food, Agriculture and Environment, University of Teramo, Via R. Balzarini 1, 64100 Teramo, ‘Department of
Physics, University of Trento, 38123 Trento, Italy, *Department of Biotechnological and Applied Clinical Sciences, ISGP 2024
University of L'Aquila, 67100 L'Aquila, Italy, SDepartment of Chemistry, Sapienza University of Rome, Piazzale Dubai, May 26t — 31

Aldo More 5, 00185 Rome, Italy

lonizing Radiations and Microgravity on _ 8

Immune Response S/
(ASI Grant n. CE-DSR-UC0/2023-2)

Agenzia Spaziale Italiana

# GRAN SASSO TECH

CNAC INFN

Centro Nazionale di Adroterapia Oncologica

N s I <
o |72
UNIVERSITA gy S

DEGLI STUDI )
DELL'AQUILA 21
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