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funds and leads scientific spoce programs, since Phase 0
studies, i.e. from paperwork ov\i.ug &0 &mt detwerq of the
paqtoads and (for AGILE’) dnsmosat of the mission (THES END)

- synergic with the £E0S group is the Space
Science Data Cenker (SSDC, ¥0rmer Ag‘m..)

Data from all missions funded by ASI end up being archived
and distributed ot and bj the SSDC
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’nse ‘I‘m ,,

funds and leads scientific spoce programs, since Phase 0
studies, i.e. from paperwork ov\i.ug &0 &mt detwerq of the
paqtoads and (for AGILE’) dnsmosat of the mission (THES END)

- synergic with the £E0S group is the Space
Science Data Cenker (SSDC, §0rmer Ag‘bL)

Data from all missions funded by ASI end up being archived
and distributed ot and bj the SSDC

- synergic (not thj) with the E0S group is
the Research ‘Be?%
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MY Exploration and Observation the
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Universe Depk (E0S

ASI is part of the European Space Agency and
cooperate in bilateral or mulkilateral
programs with the other space agencies (NASA,
JAXA, Roscosmos, CNSA ete)
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ASI owi an equ&%armi groumd base in
Malindi (Kev\va), ivolved in many space
programs.

Currently it is supporting AGILE, Swift and
NuSTAR and it is foreseen in fubure £0S
MWLSSLOS,
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Exploration and Observation of the
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Dept (£05,

- synergic with the £E0S group is the
Science Community (INAF, INFN, CNRE,
Universities...)
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Casmotogv
Stellar astronomy
High Energy Astrophysics
Cosmic rays
Fundamental physics

Solar sys&e&m and exaptame&

se ey
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ASI science programs
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Cosmatagv
Stellar astronomy
High Energy Astrophysics
Cosmic rays

Fundamenkal phjsi,&s
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MU 1\ orbit missions
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Fown

credibs: ASI, £SA, NASA, JAXA INFN
sstons - 17th Vulcano Worlkshop 10



Next mwissions

LARES-R (ASI, launch 2019)
Euclid (ESA, Llaunch 2021)
IXPE (NASA, Launch 2021)
Athena (ESA, Launch 2030)
LISA (ESA, Launch 2034 )

E. Cavazzubi - ASI HE missions - 17th Vulcano Wark‘skalp
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frame-draqqing or Lense-
Thirring (LT) effect and
the Newtownian classical
(CL) precession of the
nodes of two satellites
with supplementary
inclinations such as
LARES 2 and LAGEQS.

gravitational and fundamental physics, including accurate wmeasurements of
reneral fi’{elo\&iv&v«

LARES 2 will also achieve determinations in space geodesy

E. Cavazzubi - ASI HE missions - 17th Vulcano Nark‘sko'o
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A space mission to map Fhe Darke Universe

*Telescope (T=125K, passive):
. 1.2m aperture primary, 3 mirror Korsch anastigmat

*2 Instruments (VIS, NISP) — T = 100-140 K (passive)
E Wide field instrument, VIS: 36 e2v 4kx4k CCDs 0.55<A<0.92 L2 O‘l"bﬁ&
um, 576 M pixels, 0.11 arcsec/pix, 0.53 deg? FoV
. Photom. (Y, J, H) +spectrom.: 16 H2GR HgCdTe detectors; 7 j@.&\"s
: 64 Mpixels, 0.30 arcsec/pix, 0.53 deg? FoV (=VIS)
' Grism slitless spectro (1B + 3R grisms) 0.92<A<2.05 um, R>250

The mission will tnvestigate the distance-redshift relabtionship and the
evolution of cosmic structures bj measuring shapes and redshifts of
galaxies and clusters of galaxies oub to redshifts 2, or equivalently to a
look-back time of 10 billion years. In this way, Euclid will cover the
entire period over which dark energy played a significant role in
accelerating the expansion.

E. Cavazzubi - ASI HE missions - 17th Vulcano Ncrk‘sl«op 13
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Euclid is an experiment
combining Gralaxy Clustering
and Weak Lensing: an
unprecedented match of an
imaging and redshift survey
from space, building a sample
of >10° galaxy shapes and ~§ 107
galaxy Aistances (and much

Rate of Expansion

Euclid -

“ >
Euclid redshift survey

Euclid WL survex'
- '

Accelerating !

Decelerating

Past ¢ Today —) Future

10 - -

M(;)re) d Time (Billion Years)
MS&1
o= . .
- . r
courtesy: EUCLID
SOeS @20 Fueld @201 Eucld @ 2=0.7 Cownsortium
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Euclld Consortlum ks #

A ‘ . ' >
o » ’
' ¢’ 0 oty '\. »
- . - X " R ° . .O 14 EU
‘ countrles+
LIV Vs \
+
NASA+US [l
|abS ; & Winae %
[T | coss [ T A
"o More than - @' e
120~ ¢ ,_ o T
X UF
. institutes/ ““’f-
. 4 labs
, : o More than
o, 1100
members
* ¢
- .
v : . » ..
\ . \
. ® » 1o . - .. . :
' Anartistvigw of the Euclid sate lite ,courtesy ESA "y WWW.eUCh.d'eC.Org
4 r sci.esa.int/euclid * .
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@? IXPE - Imaging

Opens a new window on the universe — imaging (30%) X-ray polarimetry

Simultaneously provides imaging, spectral, timing, and polarization data

Forward
Star Tracker

Tip/Tilt/Rotate
Star Tracker Mechanism

Spacecraft Detector Mirror Module
w/ Avionics Unit {x3) Assembly (x3)

M & 3y tOtal length deployed s————————-
e {| 0=\ fOCA| [ONELH  ——
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@j@ IXPE - Inmaqging » aarimeﬁ

* Active galaxies are powered by supermassive BHs with jets
* Radio polarization implies the magnetic field is aligned with jet
* Different models for electron acceleration predict different dependence in X-rays
* Imaging Cen A allows isolating other sources in the field (2 Ultra Luminous
X-ray sources)

: | | | -
1

Rl Centaurus A (IXPE 1.5 Ms) Core <7.0%

--90

i *° Jet 10.9%

Knot A+B 17.6%
-43°00'00.0"

Knot C 16.5%

Dec (J2000)

Knot F 23.5%

02'00.0~ M ZI¥ S Knot G 30.9%

ULX 14.8%

| | | X
42.00s  36.00s  30.00s 13h25m24.00s Includes effects of dilution by
RA (J2000) . . o
unpolarized diffuse emission

cour&esvz IXPE Team

£. Cavazzubi = ASI HE wmwissions - 17th Vulecano Nork‘sko!o 17
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IXPE Team

| Nagf\ Marshall Space Fiight Center

Pl team, project management,
SE and S&MA oversight, mirror

*INAF
oiastrorisica — INFN

NATIONAL INSTITUTE ‘ -

Polarlzatlon sensitive
ing detector systems

module fabrication, X-ray
calibration, science operations,

@]"JLHSP Mission operations

and data analysis and archiving

Detector system :

‘@l
wmeree  fUNAiNG, ground statio
\

Spacecraft, payload

% structure, payload,
observatory I&T

@) Stanford ¢ ianti
(&) “University Scientific theory

L l\ll‘u A DBGLI STUX

T McGill

Co-Investigator

Institute of
Technology

Co-Investigator

A12567-151

IIII- Massachusetts

Co-Investigators: Luca Baldini, Ronaldo Bellazzini, Enrico Costa, Ronald Elsner, Victoria Kaspi,
Jeffery Kolodziejczak, Luca Latronico, Herman Marshall, Giorgio Matt, Fabio Muleri, Stephen L. O'Dell,
Brian D. Ramsey, Roger W. Romani, Paolo Soffitta, Allyn Tennant

E. Cavazzubi - ASI HE missions - 17th Vulcano Nork‘sho!o
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ATHENA - The hot and

Science, Mission and Instruments with leading role
of Italian scientists and engineers

- XIFU CoPI-ship (INAF/IAPS):
- TES microcalorimeter & background,
- Insktrument Control Unit,
- Filkers,
- Sclence Innovation Center
- WFI: contribution synergical with XIFU

TES from UniGe tested in the
Cryol ABEIATS

- Italion representatives: 1 E£SA SEu,cij Team, 9 co-chairs of Mission
& Sclence Wrs, Y200 Italian scientists and engineers from 30
tnstibutions

- 10 institutes wikh respomsibiuﬁes i h/w, s/w, science (from
INAF, Universikies and CNR)

E. Cavazzubi - ASI HE missions - 17th Vulcano Nark‘skop
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Gravitational Reference Sensor (GRS)
on board LISA PF

need to optimise GRS for LISA
S. Vitale, Uni Trento

ﬂourEe_sv: LISA-PF team

E. Cavazzubi - ASI HE missions - 17th Vulcano Nork*‘sha'p
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CLIMYO

S. Mast, Uni La Sapiehz.a

low & Thermal || cold UHMWPE | | wire ‘He *He BP, homs and

‘P . R -3 l . A ll . v
. 4 , > Y :
P o -y | 0 \ -
P YL
£ [ L% A )
v [y Q7 . ! . D
< o V.
- - 4 G N
n o 2 \
> > S y \ 'b »
= ] Lt
- - R T N o/
3 4 1 v ™~ A ' | ‘
x| [ - 1 . A y
B - - = N [/ window filters HWP lens grid tank fridge bolomelers
)y r e :
" — : 5 \ A
. N i
S [ K . , f ; “
| = & y 1
- - | > X v 4
. - - ~ 4 y /
~ " B —_——ty J R
o £
courtesy: OLIMPO. team .
e~ b 08—

LSPE
SWIPE, Masi, Uni La Sapienza

£. Cavazzubi = ASI HE wmissions - 17th Vulcano Worlzshop : 21
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c@al” Cosmology from space

italiana

——————r——r——————

T 3‘ Dark Energy
. -x‘ Accelerated Expansicn

it Ab0 millnlyral - |2
“
Cradit: NASA /WMAP Science Team :

Scurce : National Aeronaulics ans Space Administration

|
|

Jaxa mLssion
vl yl-_h,‘q'\
mOEFREERICESZER
BYO0ARSTARXOER,

el i (EE¥I60cm) #

MrIVE RIS N T
. — ¢ — HIFT LA (#2000ch)
High Frequency Telescope (HFT) . i
Uni Tor Vergata and Roma La Sapienza e o

i W XG— ) R
: ;W;mg% B Ua— UL A
g W T RER R R
(XEREXFED /22 ER)

E. Cavazzubi - ASI HE missions - 17th Vulcano Nork‘sko'o 22



. — — _

Stratospheric ballons

there has been a work‘shop i ASI o Dec 1% - 19, 2017:
h&&g.?s://www.o\siﬁE,&/E,&/evev\&/warwskoF/workfsho!a--saiemc:e*
sEraEasyhericwbattooms

where a common discussion has sktarked

proceeding will be published on Memorie della Societa’
Astronomica Italiana

E. Cavazzubi - ASI HE missions - 17th Vulcano Wark‘skalp 23


https://www.asi.it/it/eventi/workshop/workshop-science-stratospheric-balloons
https://www.asi.it/it/eventi/workshop/workshop-science-stratospheric-balloons

VIe Just selected ffo

phase A studies

eXTP (CNSA, Launch 2025)
THESEUS (ESA, Launch 2034 )

E. Cavazzuti = ASI HE missions - 17th Vulcano Workshop 24



nzia spaziale

@l eXTP - enhanced X-ray Timing and Polarization mission

italiana

= === — —— ———— —————— =

SCIENTIFIC OBIECTIVES:

- Test General Relativity in strong-field regime

- Study state and nature of matter ot supernuclear
densities

~ Test physics in the presence of ultra-strong
magnetic fields

SCIENTIFIC PAYLOAD:
Highm&tkraughpu&, sinmulbaneous
spectral-timing-polarimetry:
Opﬁtsz
4o - Spectroscopy Focusing Array (9x)
- Polarimetry Focusing Array (4x)
Collimated:
- Large Area Detector (40 Modules)
- Wide Field Mowitor (3 Uniks)

cour&es:j: M. Feroci
E. Cavazzulli - ASI HE wmissions - 17th Vulcano Nark‘skop 28



OI
spaziale

italiana

— ———— SRS = e —_———— ————— = —
e S = _ . — — — e ———— = = = =

@ eXTP - enhanced X*rav Timing and Polarizakion mission

- Chinese wmission (CAS and CNSA) with large European
participation (IT, DE, FR, £S5, CH, DK, CZ, PL, NL, UK)
- Phase A+, final approval December 201%

- CAS-ASI agreement signed May 201¥%

- Italian Coordination of the European
consortium

- PI-ship of the Large Area Detector

- Co-1/PI-ship of WFM and PFA

- Provision of LAD and WFM detectors . ]
rift plane ! .
(Large-area SDD)

- Provision of the ASIC and BEE for the
PEA/GTD

- X-ray optics desigh

- Malindi ground station

E. Cavazzubi - ASI HE missions - 17th Vulcano Morkskc:-y 26



THESEUS

Trams:,@m& Hcgl«argv Shfj av\c& Earlj
Universe Smrveja»r

Frabima Fhe @.&rlj uiverse with GRBs

First Stars and Relomzanon Era

The E'."E;x 3/ Iflason

we the
g ysas)

-------

Nysnd
| o Do
Time-domain multi-messenger
THESEUS/SXI astrophysics
10 M : Galaxes ard
= f Asic % 8
Epoch of Helcnizatio begia to form - u,h
1 & renizaion
~18#on -3 = L. .‘-t;._..%" - ,. ,:',
SESFEI S o B wr, .| Reonzatin coug
Gal
Ot Erergy begins
acoslere'e the AMM-Newton
1{1 20N Ol S05C8
‘ T
o snderstand
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- Soft X-ray Imager (SXI): o set of four
sensitive lobster-eye telescopes observing in
0.3 - & keV band, total FOV of ~lsr with
source location accuracy < 1-2’;

3 coded-mask X-gamma ray cameras using
bars of Silicon diodes coupled  with CsI
crystal scintillators observing in 2 keV - 10
MeV band, a FOV of ~2sr, overlapping the SXI,
with V&’ source locakion accuracy;.
- InfraRed Telescope (IRT): a 07m class IR
telescope observing in the 07 - 1.% um band,
| Radiators providing a 1010’ FOV, with both imaging
Radiators for XSls and moderate resolution spectroscopy
for XGIS capabilities

Cou,r&es:j: L. Amaki
E. Cavazzubi - ASI HE missions - 17th Vulcano Morkskc:-y 2X



Two 3-year grants:

- Studio di Astrofisica delle Alte Energie
- Studioc di Cosmologia

ASI issues calls for R&ED and participates to
MIUR calls (Progetti ‘Premmtg

ASI calls ret:j on nternational peer review

the 2007 - 2010 calls o R&ED studies have led to
the selection of IXPE

E. Cavazzubi - ASI HE missions - 17th Vulcano Nork‘skop 29



- X-ray optics
(Athena, Linx, eXTP) (. Pareschi, INAF)  |aiSussts GRB front

~ Silicon Drift Detectors
(eXTP) (M. Feroci, INAF)

- HEKME.S.
(L. Burderi, Uni Cagliari)

- next generation of Gras Pixel Detectors
(IXPE) (L. Baldini, INFN)

- Microcalorimeters
(Athena) (C. Macculi, INAF)

-  Vacuum Silicon PMT
(. Barbarino, Uni Napoli)

~. Fiore kalle

E. Cavazzubi - ASI HE missions - 17th Vulcano Nork‘sko'o
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- 3D-CZT Module (3DCaTM) for = ectroscopic imaging, timing
and paiarima&rv i hard X-/soit y-rays satellite wmission (£.
Caroli, INAF)

- FluChe - Fluorescence and Cherenlkov Llight detection with
SiPM for space applications (0. Cakalano, INAF)

- Increase of the Technological Readiness Level for the
realization of hard X-/soft Gamma-ray Laue optics (E. Virgilli,
Uni Ferrara)

- STAR=X: the next qgeneration of K=ray imaging surveys (R. Grilli,
INAF)

- POX (Pangu [sub-GeV y- ray &aiesaopa} Optimization and
eXperimental verification) (D. D'Urso, Uni Sassari)

E. Cavazzubi - ASI HE missions - 17th Vulcano Nork‘skop 21



What happens a&er Lawnch?

{zow ASI call

data analysis is funded for both on orbit missions
with ASI conkribution as well as protposats approved

by Time Allocation Committees of other missions
(Chandra, HST eke)

RO propc:-sats for 1¥-monkth Llong prq}e&&s

£. Cavazzubi = ASI HE wmwissions - 17th Vulecano Nark‘skop 22
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daba analysis is funded for both on orbit missions
with ASI conkribution as well as proposats approved

by Time Allocation Committees of other missions
(Chandra, HST ete)

20 proposals for 1¥-month Llong Prq}e&&s

there will be anobher call in lake 201%
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Open Day for 10 years of Fermi satellite

Juhne 11, 201%
€ Italian Space Ageincy
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