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J2000 v 01 36 41.765 +15 47 00.82 FoV: 9.3' X 4.4' Spitzer cold SEIP IRAC3 faint sci.Mode @D En v @ @ < ‘) Feedback =

Select Sky @) =
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J2000 v 0534 59.667 +2203 39.78 FoV: 15'X7.0'

DY W
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DSS2 color
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Sci.Mode @ En v @ B < ? Feedback =

Crab Nebula @

The Crab Nebula, or Messier 1 (M1), is a pulsar wind nebula in the constellation of
Taurus. It was first observed in 1054 by Chinesse and Arab astronomers, but named after
a drawing of an observation that looked like a crab made by William Parsons in 1840. The
explosion of this supernova was visible during 22 months, in which it was observed and
documented, and it led to studies about how supemova explosions produce pulsars
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J2000 20 34 52.332 +60 09 13.24 FoV: 31' X 15' DSS2 color sci.Mode @) En v @ BB < P Feedback =

Target List @ E]
{ Select Target List v}

or

Upload Target List

Select Target List

v . |

Webb Early Release Targets
Spiral galaxies
. Peculiar galaxies
. & Interacting galaxies
¢ & 8 Galaxy clusters
Bright nebulae
L'e i " . - | Dark nebulae
b g u Globular clusters
‘ Open clusters
= 7 3 4 Star formation regions
. [ Supernova remnants
- . Supermassive black holes
- « * || Brown dwarfs

" . * « [ Brown dwarfs in multiple
systems

Closest exoplanetary systems
CESAR ISM

CESAR Galaxies

ESAR Colours
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J2000 v 0136 41.745 +1547 0111 FoV:9.3'X4.4' DSS2 color sciMode @) En v @ B < ? Feedback =
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.

ESA/Hubble Outreach Images ) Hide Footprints @ (x] (=]

Object Name « Description ES

Outside Field of View (2107 images)

w InField of View (4 images)

M74 | Holiday wishes from the Hubble Space Telescope
M74 Hubble Gazes into M74
M74 The Phantom Galaxy Across the Spectrum

Messier 74 The Phantom Galaxy M74 from the DSS (ground-based image)
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J2000 v 01 36 41.745 +1547 01.11 FoV:9.3'X 4.4 DSS2 color
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o
ESA/Hubble Outreach Images ) Hide Footprints @ [x](=]
Object Name « B .

SiMode @D En v @ @ < 7 Feedback =

Descripti

-

Outside Field of View (2107 images)

w In Field of View (4 images)

M74 Holiday wishes from the Hubble Space Telescope

M74 Hubble Gazes into M74

M74 The Phantom Galaxy Across the Spectrum

Messier 74 The Phantom Galaxy M74 from the DSS (ground-based image) .
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J2000 v 01 36 41.639 +15 46 57.81 FoV: 11'X5.2' DSS2 color

ESA/Webb Outreach Images Hide Footprints @ (x](—)
Object Name a Description &
Outside Field o (15 images)
w In Field of View (2 images)
M74 | Webb Inspect...
M74 The Phantom ...
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Sci.Mode @) En v @ & < ? Feedback =

Webb Inspects the Heart of the Phantom Galaxy @

This image from the NASA/ESA/CSA James Webb Space Telescope shows the heart of
M74, otherwise known as the Phantom Galaxy. Webb’s sharp vision has revealed delicate
filaments of gas and dust in the grandiose spiral arms which wind outwards from the
centre of this image. A lack of gas in the nuclear region also provides an unobscured view
of the nuclear star cluster at the galaxy's centre. M74 is a particular class of spiral galaxy
known as a ‘grand design spiral’, meaning that its spiral arms ar...

Show More

Qesa
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Teach with ESASky
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Credit: https://panwybierak.pl/

Credit: https://blog.tiket.com/

Credit: https://www.advancedtechnologyic.com/

ESA_GTTP2022| 20/10/2022 | Slide 13

— I b 2= N 4 ]| : (o [ || ey



=
17

v
0
o)

v’ Playing with the
Universe
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J2000 v 0534 59.667 +2203 39.78 FoV: 15'X7.0'
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Crab Nebula @

The Crab Nebula, or Messier 1 (M1), is a pulsar wind nebula in the constellation of
Taurus. It was first observed in 1054 by Chinesse and Arab astronomers, but named after
a drawing of an observation that looked like a crab made by William Parsons in 1840. The
explosion of this supernova was visible during 22 months, in which it was observed and
documented, and it led to studies about how supemova explosions produce pulsars
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v' Recognizing patterns

Barred spiral galaxy

Tries 0
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Space Science Experiences

SSE (IN PERSON) @ ESAC ONLINE SSE

r 12-15 years old

Bit.ly/cesarSSE
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ROLES:

Documentalist:
« Telescope operator:

e Astronomer:

* Spokesperson:

+ Support astronomer:
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12-15 years old
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12-15 years old
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Edwin Hubble 100 inch Mt Wilson Telescope Milton Humason
1889 — 1953 1891 — 1972
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12-15 years old
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J2000 v 20 34 52.332 +60 09 13.24 FoV: 31'X 15' DSS2 color
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sci.Mode @) En v @ BB < P Feedback =

Target List @ E]
I Select Target List v‘

or

Upload Target List

Webb Early Release Targets

Spiral galaxies

Peculiar galaxies
Interacting galaxies
Galaxy clusters

Bright nebulae

Dark nebulae

Globular clusters

Open clusters

Star formation regions
Supernova remnants
Supermassive black holes
Brown dwarfs

Brown dwarfs in multiple
systems

Closest exoplanetary systems

CESAR ISM

CESAR Galaxies

K ESAR Colours




2 ANATOMY OF THE MILKY WAY
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www.esa.int European Space Agency
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Let’s work together

Name

Characteristics

Type 1:

Type 2:

Type 3:

Type 4:

=
z

I 7

—

%{l/f//—__

Target List @

CESAR Galaxies

NGC 2997
M101

M91

LMC

mM87

NGC 4565
NGC 1132

IC 5152
NGC 1300

a0

Qo0
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Let’s work together | | S 77
Spiral galaxies

Name
Type 1: Elliptical

Type 2: Spiral ; :
. . | ‘.\i;() / S0 -~

Type 3: Barred spirals Elliptical galaxies
YP ea R . SBa ’
Type 4: Irregular CR) ‘>
Barred :
The Hubble Tuning Fork. Spiral galaxies SBe pelin

Credit: NASA/ESA
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Let’s work together =

Name Name of the galaxy

Type 1: Elliptical Target List @ ET
CESAR Galaxies B
NGC 2997 :

Type 2: Spiral M101 %
M91
LMC
M87

Type 3: Barred spirals NGC 4565
NGC 1132
IC 5152
NGC 1300

Type 4: Irregular (> [] l
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Let’s work together

Name

Name of the galaxy

Type 1: Elliptical

Type 2: Spiral

Type 3: Barred spirals

Type 4: Irregular

M87, NGC 1132, M60

NGC 2997, M101, M31

M91, NGC 1300, NGC 4565

LMC, NGC 4449, IC 5152

WS
¢:esa
=
Target List &) E]
CESAR Galaxies B
NGC 2997 N
M101
M91
LMC
M87
NGC 4565
NGC 1132
IC 5152
NGC 1300
DCIO:
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v" Understanding the structures of the Universe

Earth & Gaia Solar System objects Stars near the Sun Milky Way: disc and bulge

=

Celestial reference frame: distant quasars Nearby galaxies Milky Way: halo and globular clusters Credit: https://blog.tiket.com/
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v" Understanding star evolution

T
M W black hole
e

blue supergiant ! ‘ ‘ neutron staj
rnova -

=T 3

At \a

B ®

\, 2
g

planetary nebula white dwarf
-like st

red giant
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J2000 v 20 34 52.332 +60 09 13.24 FoV: 31'X 15' DSS2 color
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sci.Mode @) En v @ BB < P Feedback =

Target List @ E]
I Select Target List v‘

or

Upload Target List

Webb Early Release Targets

Spiral galaxies

Peculiar galaxies
Interacting galaxies
Galaxy clusters

Bright nebulae

Dark nebulae

Globular clusters
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Star formation regions
Supernova remnants
Supermassive black holes
Brown dwarfs

Brown dwarfs in multiple
systems

Closest exoplanetary systems
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v’ Traveling through the Universe

L N R “ ..
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v’ Different processes in the Universe

The Elcd‘ror/\a nehic S'Pcd’r.uu
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Revealing the mysteries of the Universe

(15 -18) years old

Infrarrojo cercano Infrarrojo medio Optico + CO (2,6 mm)

JIE +

ép!lco H @1 cm)
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The Crab Nebula (M1)

o
92
Q

It is a cloud formed by the Activity
remains of an aged star that 11
exploded as a supernova nearly

2000 years ago. Read more _here

Activity
NGC 3766 is an open star Sl

clusterin the

southern constellation Centaurus.
It contains more than 100 stars
relatively young (blue) and two
red supergiant stars Read more
here

The Horsehead nebula

Activity

It is a small dark nebula in the 118

constellation QOrion. It is one of
the most identifiable nebulae
because of its resemblance to a
horse's head. Read more here.

The Whirlpool galaxy

It is an interacting grand-
design spiral galaxy with an Activity

active galactic nucleus. It was the 114
first galaxy to be classified as a :

spiral galaxy. Read more here
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The Crab (M1)
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Horsehead Nebula
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X-ray e 5 : T
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M51 (the Whirlpool Galaxy)

®
N
Q

. .
X-ray
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Near-IR |

— I bhm = W - ] W



NGC 3766

" X-ray uv

g

submilimeter

ESA_GTTP2022| 20/10/2022 | Slide 37

s == = 4 ]1 : (e I} == B == I+l
—Ilh-- E —-— EEE s |—] *




Radiation
types
Gamma-rays

X-rays

Ultraviolet

Visible
Infrared
Infrared

Microwave
and radio

Temperature

>108 K

106- 108K

104- 108K

103- 104K
10 - 103K

10 - 103K

<10 K

Energy
> 2x10-14

2x10-17 -
2x10-14 ]

5x10-19 -
2x10-17 ]

3x10-19 -
5x10-19 ]
2x10-22 -
3x10-19 ]
2x10-22 -
3x10-19 ]

< 2x10722
]

Typical sources

Matter falling into black
holes
Gas in clusters of galaxies

Hot gas clouds in
supernova remnants
Stellar coronae

Neutron stars

Hot gas clouds in
supernova remnants
Very hot stars

Stars

Hot clouds of gas
Very cool stars
Planets

Cool clouds of dust

Cool clouds of gas

The Cosmic Microwave
Background (CMB)
Electrons moving in
magnetic fields



v Understanding star evolution
ﬁ e

10~ |— E
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Luminosity (compared to the sun)

T
30 000 10 000 6 000 3000
Surface Temperature (in degrees)

(Credit: ESO) (Credit: LCO, https://starinabox.lco.global/)
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The hidden Universe - AVAILABLE SOON

(16 -18) years old & University students
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Discovering the Einstein Ring SDSS ]J073728.45+321618.5
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GENERAL RELATIVITY

“Matter tells space how to curve”

“Space-time tells matter how to move;
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CREDIT: NASA, ESA & L. (alcada
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source observer
plane plane
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LENSED IMAGES OF
DISTANT GALAXY
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J2000 v~ 07 37 28.450 +32 16 18.59 FoV: 51" X 30" HST WFC3 sciMode @) En v @ @& < ? Feedback —

SDSS J073728.45+3 x

Select Sky @ E]

o] [mrwees ] 7 (@
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plane plane

Q

D; x z; = 0,3223 (redshift)

D¢ x zg = 0,5812 (redshift)
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In search of our origins NEW !

(15 -18) years old
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‘ J2000 v 1044 32.678-59 23 02.74 FoV:2.2°X1.3° DSS2 color
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Select Sky &
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|J2000.v 10 43 58.668 -59 33 21.32 FoV:2.2°X 1.2°

FEELSEE

| Image Observations @

Hubble Space Telescope

HST

(Near-IR)
XMM-Newton
(Soft X-ray)

ALMA

(Submm to Radio)

Gamma-ray

VOTable

Data products (2 selected)

HECCHHED

2210201....tar

L.

4 Goto Send Archive Preview Download ObservationID o

1342255060

1342211615

1342255062

1342255062

1342211616

1342211616

1342255061

RA (J2000) ~  Dec (J2000)

S ¢
10h 33m 20.490s

‘ 10h 42m 56.0055

10h 47m 29.825s

10h 48m 49.551s

10h 42m 56.005s

| 10h 44m 04.195s

10h 48m 49.545s

3 ¢
-59° 04' 37.85"
-59° 24' 39.24"
-60° 05' 58.96"
-60° 04' 42.33"
-59° 24' 39.24"
-59° 29' 48.91"

-60° 04' 42.32"

Target name

Field 286_0 SPIRE
Carina Nebula Complex-1 ‘ PACS
Field 288_0 PACS
Field 288_0 SPIRE
Carina Nebula Complex-1 | PACS
Carina Nebula Complex-1 ‘ SPIRE

Field 288 _0 SPIRE

4 Instrument o Filter (microns)

250, 350, 500
70, 160
70, 160
250, 350, 500

70, 160

’250,350,500

250, 350, 500

eSa

Start Time Duration (s) ~
X 3 ¢
9490

2012-11-15 00:53:37.0

‘2010—12-26 17:07:58.0 ‘ 11889 ‘

2012-11-15 06:12:53.0 | 10189
2012-11-15 06:12:53.0 | 10189
2010-12-26 20:27:42.0 | 12863
’ 2010-12-26 20:27:42.0 ‘ 12863 ‘

2012-11-15 03:33:30.0 | 9490
Rows: 12 |
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Total amount of objects in the shown coverage: 1143919
Will show the objects when under: 4000

Use filters or zoom in to reduce the amount
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