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Alcol e zuccheri

Glicolisi Gli zuccheri si trasformano
in alcoli per mezzo
dell’azione di lieviti e
CHs batteri (saccaromiceti)
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Ma come si formano gli elementi?

STEVEN WEINBERG
I PRIMI TRE MINUTI




E il resto?

® Reazioni termonucleari:

Stella:

corpo celeste costituito da gas caldo tenuto
insieme dalla gravita e che emette luce propria
Dizionario della lingua italiana (Devoto —Oli)




La luminosita del Sole

La quantita di energia emessa dal Sole al secondo é:

Quella che raggiunge la Terra e circa 175 000 TW (TeraWVatt)

Quella consumata in media sullaTerra € circa 13 TW (ITW =10"2W)
Una famiglia media consuma circa 20 MW h all’anno (IMW =10¢W = 106 TW)

Qua/ e la sorgente di questa energia?

La contrazione no: vita del Sole troppo breve circa 20 milioni di anni




Ipotesi termonucleare: Eddington (ca 1920)
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MODERN PHYSICS

Vouusa 29, Nusaez 4 Ocrosar, 1957

Synthesis of the Elements in Stars®
E. Mazcaxer Bunsivce, G. R. Burmnce, Wittiaw A. Fowrer, axp F. Hovie

Kellogg Rodiation Labevatory, Califormia Imstitwie of Technology, and
Mownt W end Palomer Obrervatories, Carnegie Inatitution of Warkinglow,
Califernic I'mtitwie of Technology, Parodens, Califernic

“It is the stars, The stars above us, govern our conditions™;
(King Leer, Act IV, Scene 3)

but perhaps

“T'be {ault, dear Bratus, &s not in our stars, But in ourselves,”
(Jwiins Caesar, Act 1, Scene 2)

TABLE OF CONTENTS

L. Introduction

A. Element Abundances and Nuclear Stracture
B. Four Theories of the Origin of the Elemsents
C, General F of Stellar Synthesis
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A. Modes of Element Synthesis
B. Method of Assignment of Isotopes among Processes (1) to (viil)
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A. Cross-Section Factor and Reaction Rates
B. Pure Hydrogen Buming
C. Pure Helium Buming
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E. Succession of Nuclear Fuels in an Evolving Star
F. Buming of Hydrogen and Helium with Mixtures of Other Elements; Stellar Neutron Sources. .

IV, ¢ Process

V. 5 and r Processes: General Considemtions

A, “Shielded™ and “Shielding™ Isobars and the 2, r, p Processes
B. Neutron-Capture Cross Sections
C. General Dynamics of the s and r Processes

VL Details of the 5 Process
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Sono le stelle! le stelle
al di sopra di noi che
governano la nostra
condizione!
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La catena protone protone

Copyright @ 1997 Cantem porary Physics Education Project.




L’evoluzione di una stella
come il Sole
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La combustione dellPelio
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Size of Star

L
Size of Earth’s Orbit

L1
Size of Jupiter’s Orbit

Atmosphere of Betelgeuse - Alpha Orionis
Hubble Space Telescope - Faint Object Camera

PRC96-04 - ST Scl OPO - January 15, 1996 - A. Dupree (CfA), NASA, ESA













Hourglass Nebula - MyCn18 HST - WFPC2

PRC96-07 - ST Scl OPO - January 16, 1996
R. Sahai and J. Trauger (JPL), the WFPC2 Science Team and NASA




Planetary Nebula M2-9
Hubble Space Telescope * WFPC2

PRCA7-38a « ST Scl OPO « December 17, 1997 « B. Balick (University of Washington) and NASA
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White Dwarf Stars in M4 HST - WFPC2

PRC95-32 - ST Scl OPO - August 28, 1995 - H. Bond (ST Scl), NASA




|’evoluzione del Sole

Vita media del processo
|0 miliardi di anni = 70% eta Universo







SN 185

3300 anni luce
direz Alfa Cen
SN 1Ia




Tycho SNR




’evoluzione di una stella di 25 masse solari

Luminosita
(unita solari)

|08

Temperatura
(gradi)




Eta Carinae
Hubble Space Telescope - WFPC2

PRC96-23a - ST Scl OPO - June 10, 1996 - J. Morse (U. CO), K. Davidson (U. MN) and NASA




Nebula M1-67 around Star Wr224 HST - WFPC2
PRC98-38 « STScl OPO « November 3, 1998 « NASA




PUISAR 3C 58 ;.




SN 1054
Nebulosa Granchio




Cassiopea A










| ’evoluzione di una stella

di massa pari a 25 soli

Vita media del processo
25 milioni di anni = 0,2% eta Universo
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Cosi si determina la
presenza delle
molecole

| “codici a barre”
degli elementi e
delle molecole

es of ethylene oxide and acetaldehyde
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Fig. 1. Spectra towards NGC 633 all seven detected ¢-C2H, O
transitions indicated with their quantum numbers. Spectral lines of

" other molecules are labelled with the relevant species, The rest fre-
quency scale is based on Visg = —7 kms™.

vided by the NASA Astrophysics Data System

Nummelin et al 1998




| telescopio ALMA




Un “dolce” risultato per ALMA

C,H.,0, |
uno degll mgredlentl per. » formazione dellRNA

Glicolaldeide in Rho Ophluchl
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Prima osservazione
Da Kitt Peak (AZ) 1974
nella Nebulosa di Orione




Ossido di etilene SgrB




Serpens core

X
=%
£

<
o
S
©
0
o=

=




~

Mercurio o . ‘
2 «C a2
RCAZC) \x~°“ Giove :

Our Solar System  wagens e
















+E§+

O

S

WWW.ES0.0rg




ExoMars 2016 - EDM Landing

2018:lander per esperimenti |
di esobiologia e geochimica

Missione Aurora dellESA

2016 Schiaparelli:
ExoMars Entry,
Descent and Landing
Demonstrator Module
Alla ricerca di ematite










Sono dunque soli
innumerabili, sono terre

infinite, che similmente
circuiscono quei soli;
come veggiamo questi
sette circuire questo sole
a Nnoi vicino.

De l’infinito, universo e
mondi — 3° dialogo (1584)

New Mathematical Hall Praga.
Clementinum - affresco

Photo: I. Kral, National Library, Prague
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Fomalhaut
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@ June 2010
Catalog Release

© February 2011

Catalog Release




@ June 2010
Catalog Release

© February 2011
Catalog Release

@ rebruary 2012
Catalog Release
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Zona abitabile

Stella piu calda @>




Dimensione dei pianeti

Replchu Kepler-5b Kepler-8b

Kepler-6b

. . . . -

16.52 Rg 16.00 Re 15.86 Re

Kepler-9b Kepler-Sc

. . Kepler-4b
Kepler-9d  Kepler-10b  Egrth

.
. - &

9.4 Re 9.2 Re 3.99 Rg 1.64 Re 1.42 Re

Kepler-11b Kepler-11c Kepler-11d Kepler-11e Kepler-11f Kepler-11g

197 Re  315Rg 343Rg 452Rz 261Rg  366Rg




National Aeronautics and Space Administration

KEPLER’S
PLANET CANDIDATES

2,740 AS OF JANUARY, 2013

Jupiter transiting the Sun —— @
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Star Colors

Using NASA’s planet-hunting Kepler spacecraft, have di 2,740 planet orbiting 2,036 other suns in a search for
Earth-size worlds. The search began in 2009. Kepler monitors a rich star field for planetary transits, which cause a slight dimming of starlight when a
planet crosses the face of its star. In “Kepler’s Planet Candidates,” the systems are ordered by star diameter. The star's color represents its
temperature as shown in the lower scale, and the letters (A, F, G, K, M) designate star types. The simulated stellar disks and the planet silhouettes are
shown at the same scale, with saturated star colors. Look carefully: some systems have multiple planets. For reference, Jupiter is shown transiting
the Sun. Higher resolutions of this graphic are available at http://Kepler.NASA.gov/images/graphics

www.nasa.gov
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WITH AT LEAST ONE PLANET

2- 4
0.8 - 1.25 1.25 -2

Earth  Super-Earth

Gas

Mini- L
ni arge Giant

Neptune  Neptune

Fressin et al 2013 PLANET SIZE (relative to Earth)




Ne ptune Super Earth
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Msini from RV
Transits, no Mp, or upper limit @
Transits, M, from TTV
Transits, Mp from RV @

0.1 1
Semi Major Axis [AU]

Semi asse maggiore dell’orbita




Massa e raggio noti

1 on exoplanet.eu)

0}
Mass < 10 Mg or Transit Radius

Zona abitabile

Transits, Mp from TTV
Transits, Mp from RV @

0.1 1
Semi Major Axis [AU]

Semi asse maggiore dell’orbita




Brillanti per vedere atmosfera

Zona abitabil¢

0.1 1
Semi Major Axis [AU]

Semi asse maggiore dell’orbita




Ciclo del Carbonio




Un nuovo vino!?
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Piante sulla ISS

crescione basilico ..







Ascensio
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Arte Team Italia

Google Lunar X-Prize
Per il 2016







