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Laurea ("Vecchissimo ordinamento’, 2004) - Prof. Longo
Multi-wavelength global photometric properties of the cluster of galaxies Abell 85

Dottorato di Ricerca (Ciclo 24, 2007) - Prof. Longo

The large scale structure of the nearby Universe

Assegnista di ricerca (2008-09) - Prof. Longo
Assegnista di ricerca @ Universita' di Padova (2009-10)
Postdoc @ Smithsonian Astrophysical Observatory (2010-15)

Assegnista di ricerca (2015-16) - Prof. Paolillo
Staff astronomer @ Smithsonian Astrophysical Observatory (2016-)
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Why X-rays are special

“...this radiation reveals the existence of
astrophysical processes where matter has been
heated to temperatures of millions of degrees or in
which particles have been accelerated to
relativistic energies..... high energy phenomena
play a crucial role in the dynamics of the Universe.”

Riccardo Giacconi - 2002
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PROFPOSED
SOFr OREBI/TING
X-RAY TELESCOPE

Riccardo Giacconi
19371-2018
Nobel laureate in Physics (2002).~
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LAUNCH CONEIGURATION

X-ray visionaries

Harvey Tanambaum
Instrumental for AXAF approval

First CXC director

Chandra,
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Solar Array (2) Sunshade Door ®
One of a kind
Module

sy g smae  H1GN Sensitivity
Larg-ish collecting area
Very low background

Spatial Resolution

High Resolution

Camera — 0.5" on-axis
(HRC)
4 Nested Paraboloids
4 Nested Hyperboloids v
Integrated ik e
Science O e X-rays
Instrument DOMY % [ E—— - /
Module Transmission Thrusters (4) X-rays T
(ISIM) Gratings (2) (105Lbs) 'L -
| ; ' =
CCD Imaging Low Gain e Dy -
Spectrometer Antenna (2) e —
(ACIS) _ '
, -§
. . / ;a‘r:?alce -
Chandra specs make it a unique probe that complements perfectly other -
old and new X-ray missions (ROSAT, XMM-Newton, eROSITA), and multiple -y | ;}ays
generations of observatories in other energies (Spitzer, HST, JWST, etc. etc.)\/\/\/ T—
10 meters

Mirror elements are 0.8 m long and from 0.6 m to 1.2 m diameter



23 July 1999



Chandra science over 25 years

Populations of X-ray sources: resolved star clusters, X-ray binaries in nearby galaxies, ULXs
Supernova Remnants: shocks, morphology, temperature maps, time-evolution

Transients: SNs, GRBs, TDEs, GW counterparts, etc.

Milky Way: mapping of the central region, resolving star clusters, Sgr A* variability

Galaxies: morphology of warm/hot medium, complex X-ray morphology in starbursts,
outflows, low accretion, AGN detections

AGN and quasars: obscuration, morphology, iron line, quasars in clusters, X-ray jets, ISM
iInteractions

Clusters of galaxies: morphology of diffuse emission, shocks, bubbles, energetics, mass, evolution,
cosmology

Feedback: clusters, intermittent activity, energetics, outflows and jets, interactions
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The Chandra X-ray Center

Chandra X-ray Center Program Office
Patrick Slane Director
Mark Weber Program Manager, Ed Mattison Deputy Program Manager
Tom Aldcroft/Scott Wolk/Jan Vrtilek Flight Directors
Claude Canizares (Associate Director for MIT)

Communications and Public
Engagement Chandra Director's Office
Kathy Lestition

Chandra Grant Awards
Carol Dzengelewski

Flight Operations Team Operations Control Center Science Division Data Systems Division Systems Engineering
Megan Lin Chris Eagan Patrick Slane Pepi Fabbiano George Leussis
Mission Planning and Testing Facilities and Systems Team Operations and Science Support Hardware & Systems
John Scott Mark Zytkovicz Paul Plucinsky Padmanabhan (Durai) Ramadurai
Spacecraft Engineering and Integration & Ground Software . . .
Operations Maintenance Callbrathn Software Development & Maintenance
— . Larry David Janet Evans
Paul Viens Harold Rice

Data Processing and Archive
Operations
Raffaele D'Abrusco

Software Ground Operations Team Mission Planning
Mark Baski Kenneth Kohls Scott Randall

Science Data System Planning
Jonathan McDowell

Factory Support Team

The Chandra X-ray Center
225 people strong! (~170 FTEs)

47 scientists (mostly X-ray astronomers, but not all of them)
Administrators, IT specialists, engineers, computer scientists, data aid/specialists...
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NOVO0816A

ObsID Constr.  Target start Time SI Grat  RA Dec  Roll Pitch Slew

P8302 33.0000 39.0000 205.01 155.81 172.38
P8303 237.0000 29.0000 342.58 47.45 108.41
P8304 47.0000 41.0000 172.46 155.54 109.56
P8305 55.0000 -6.0000 25.84 154.73 147.15
17875

77.8743 -51.4817 33.74 105.60 49.44
130.0154  8.6157 73.87 96.44 76.48

B
3
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i
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801638 P1 18630

27.3 ACIS-I NONE 206.6694 26.8843 23.01 47.00 77.36 dss pspc rass
19565 44.0 ACTS-I NONE 50.5195 41.6987 168.68 154.78 108.08 dss pspc rass
18849 30.0 ACIS-S HETG 155.8743 19.8405 56.00 77.46 96.08 dss pspc rass

Abell 1795 outskirts 201 NE 206.8046 26.7522 23.01 47.63 48.
1

B
E
I
i
3

P840 54.4500 34,2500 153.81 161.46 113.63
P8402 58.0000 -4.5000 27.58 155.24 128.62
P8403 CAL-ER (50565) 2016:316 180.0000 -57.0000 119.37 52.43 102.82
P840 CAL-ER (50564) 2016:316:03:01:38. — 57.5000 -4.5000 26.15 155.48 103.06
19938 0 Perseus cold front 2 2016:316:06:10:35.609 53.5 ACIS-I NONE 50.5227 41.6993 168.68 155.56 143.49 dss rass

Bspe
28.0 ACTS-I NONE 206.8021 26.7496 23.01 48.68 108.24 dss pspc r.
24.5 ACIS-I NONE 216.6584 34.4214 7.01 53.25 15.82 dss pspc ras
3:12 33.0 ACTS-I NONE 299.8450 40.7449 295.15 88.67 65.24 dss pspc ras:
Bootes Cyl7-1 2016:317:22:51:59.855 24.6 ACIS-I NONE 217.5369 34.4204 7.01 53.39 64.81 dss pspc

B
&

i
&

P8503 180.0000 -57.0000 116.22 53.11 102.86
P8504 58.4000 -4.5000 21.85 155.56 102.67
PB505 65.5000 -0.0000 40.66 155.74 20.33
19908 171.1844 -59.2782 108.67 58.32 98.07 dss pspc rass
18771 0 83.9793 -48.0458 47.02 106.87 50.75 dss pspc rass
19327 0 36.0 ACIS-S NONE 16.8383 13.5521 287.00 148.02 120.03 dss pspc rass
OCT3116A
ObsSID Constr. Target start Time SI Grat  RA Dec  Roll Pitch Slew
P8002 CAL-ER (50588) 2016:305:02:52:41.733 0.0 --  --  33.0000 38.5000 185.94 155.54 11.58
P1 19699 dss pspc rass

CODEX 25953 2016:305:16:40:59.372 9.0 ACIS-I NONE 210.9053 38.4467 6.23 53.01 103.06
9:53

0
17794 2 05:1 5.493 29.0 ACIS-S HETG 265.6558 -27.7230 264.35 47.71 119.71 dss pspc rass
P1 18236 0 4 2.006 10.0 ACIS-S NONE 194.4861 28.0493 30.00 47.64 141.49 dss pspc rass
19568 0 8 6.720 30.1 ACIS-S NONE 49.9841 41.5121 154.48 150.69 103.10 dss pspc rass
19909 0 7 1.434 10.0 ACIS-S NONE 194.4861 28.0492 30.00 48.02 103.10 dss pspc rass
19913 0 0 6.147 29.6 ACIS-S NONE 49.9846 41.5121 154.48 151.03 103.10 dss pspc rass
19910 0 KUG 1255+283 2016:307:05 0.861 10.0 ACIS-S NONE 194.4858 28.0489 30.00 48.38 103.10 dss pspe rass
" :307; _ _.

A2.20 132,68 G pas Zass
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NOVO0816A

seq # ObsID Constr.  Target start Time SI Grat  RA Dec  Roll Pitch Slew

28302 33.0000 39.0000 205.01 155.81 172.38
28303 237.0000 29.0000 342.58 47.45 108.41
P8304 47.0000 41.0000 172.46 155.54 109.56
28305 55.0000 -6.0000 25.84 154.73 147.15
17875 0 77.8743 -51.4817 33.74 105.60 49.44 dss pspc rass
1 18630 0 130.0154  8.6157 73.87 96.44 76.48 dss pspc rass
17616 0 27.3 ACTS-I NONE 206.6694 26.8843 23.01 47.00 77.36 dss pspc rass
19565 0 44.0 ACTS-I NONE 50.5195 41.6987 168.68 154.78 108.08 dss pspc rass
18849 1 30.0 ACTS-S HETG 155.8743 19.8405 56.00 77.46 96.08 dss pspc rass
17629 0 Abell 1795 outskirts 201 NE 206.8046 26.7522 23.01 47.63 48.32 dss pspc rass
8401 1 54.4500 34.2500 153.81 161.46 113.63
28402 58.0000 -4.5000 27.58 155.24 128.62
28403 CAL-ER (50565) 20163316 180.0000 -57.0000 119.37 52.43 102.82
28404 CAL-ER (50564) 2016:316:03:01:38. - 57.5000 -4.5000 26.15 155.48 103.06
19938 0 Perseus cold front 2 2016:316:06:10:35.609 53.5 ACTS-I NONE 50.5227 41.6993 168.68 155.56 143.49 dss

E
"
B
3

28.0 ACIS-I NONE 206.8021 26.7496 23.01 48.68 108.24 dss pspc
24.5 ACIS-I NONE 216.6584 34.4214 7.01 53.25 15.82 dss pspc ras
2 33.0 ACIS-I NONE 299.8450 40.7449 295.15 88.67 65.24 dss pspc
Bootes Cyl7-1 2016:317:22:51:59.855 24.6 ACIS-I NONE 217.5369 34.4204 7.01 53.39 64.81 dss pspc
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P8503 180.0000 -57.0000 116.22 53.11 102.86

P8504 58.4000 -4.5000 21.85 155.56 102.67

P8505 65.5000 -0.0000 40.66 155.74 20.33

19908 171.1844 -59.2782 108.67 58.32 98.07 dss pspc rass
18771 0 83.9793 -48.0458 47.02 106.87 50.75 dss pspc rass
19327 0

36.0 ACTS-S NONE 16.8383 13.5521 287.00 148.02 120.03 dss pspc rass

OCT3116A
ObsSID Constr. Target start Time SI Grat  RA Dec  Roll Pitch Slew
P8002 CAL-ER (50588) 2016:305:02:52:41.733 0.0 --  --  33.0000 38.5000 185.94 155.54 11.58
P1 19699 CODEX 25953 2016:305:16:40:59.372 9.0 ACIS-I NONE 210.9053 38.4467 6.23 53.01 103.06 dss pspc rass
17794 016:305:19:53:05.493  29.0 ACIS-S HETG 265.6558 -27.7230 264.35 47.71 119.71 dss pspc rass
P1 18236 2.006 10.0 ACIS-S NONE 194.4861 28.0493 30.00 47.64 141.49
801563

6.720 30.1 ACIS-S NONE 49.9841 41.5121 154.48 150.69 103.10 dss pspc rass
1.434 10.0 ACIS-S NONE 194.4861 28.0492 30.00 48.02 103.10 dss pspc rass
3 . t . t

4
8
7
0
5

KUG 1255+283 2016:307:0
" 1307:

41,20 33238 dss Bsns xass

6.147 29.6 ACIS-S NONE 49.9846 41.5121 154.48 151.03 103.10 dss pspc rass
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Our goals

{ Promote archival™ Collect data usage &
TSSNO~.__science__~ \download metrics
Overview reprocessing of ° TN e

. data and new calibrations ol T
~— I " Populate and maintain ™\

the DBs with all the
information used by

{ Support data dissemination in 7 \ _
| “ceveryone in the CXC -

, Make sure that new ™ . | the short and long term, and }

{ observations are correctly 1 augment and measure the :

\processed and distributed,/ | scientific impact of the mission | e S —
R - e e —————_p—o———————— oo t— Test software used for ™\
data processing and

. archive operations

¢/ Collect, grow and B Uy

\ curate Chandra Y A -

\_ bibliography " T /~ Implement FAIR (Findable,
7" Develop the public interfaces ™ N | Accessible, Interoperable,

% to search and retrieve Reusable) principles
N~ Chandradata " S



What | should do...

Mission work Research




What | should do...

Mission work Research

Mission work Research

...and what | do




Pros

Learn a lot about a lot of interesting things!
Science: with major multi-goal missions, you can learn about multiple distinct research areas

And more: engineering, detectors, software, hardware, management

Stimulating environment
Never get bored.

Spacecraft issues are fun! (if they can be fixed)

Transferable skills
Expertise is usually recyclable and is valued by new missions

Openings towards non academic/research oriented private sector

Access to observational facilities
Mileage may vary and competition may be fierce, but inside knowledge helps writing better proposals

Develop professional communication strategies
Learn to work/collaborate with people with different backgrounds, priorities, etc.



Cons

Limited time for research
Most scientists working for NASA-funded missions have ~30% of their time paid to do research

Scientific productivity takes a hit; may affect career downstream

No teaching
Can't get paid for teaching! If you really want to teach, you need to do it for free

Missions end and you may be out of a job
Mission centers not directly managed by NASA are closed at the end of mission

Landscape is complex and very institution-dependent. European agencies usually better at
employee’s retention



Is this for you?

(Based on my personal experience, so arbitrary and probably wrong!)

Would you trade depth for breadth?

Being able to tackle and work new problems/ideas/methods is a plus

But with limited resources (time/attention/intelligence), that comes with a cost of being unable to delve
deeply in most topics

Are you a team player?

Without a strong "esprit de corps” and a shared set of values, it can be difficult to feel personally
accomplished for the success of the mission.

How does it feel making "big discoveries” by someone else possible, with little to no personal reward?

Can you work on someone else's terms?
Our training as scientists is focused on being good at establising our own goals and schedules
Many times, in this type of jobs you are told what to do and when by someone else






