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Ri-costruiamo la Terra: alla scoperta delle
profondita del nostro pianeta e di altri mondi.
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India V sec. a.C. L’'interno della Terra nell’antichita

La mitologia induista
associa spesso gli animali ]
alle divinita: la tartaruga

¢ un avatar del dio Vishnu
e, in questo modo, sembra
.che Vishnu in persona

6Gli elefanti poggiano tenga in equilibrio la Terra.

sopra un’immensa tartaruga.

La tartaruga
riposa su Shesha,
un enorme serpente
che ha partecipato
alla creazione
del mondo.

Iran VI sec. a.C.

APE|[GEO Ri-costruiamo la Terra:

alla scoperta delle profondita del nostro pianeta e di altri mondi.




L’'interno della Terra nell’antichita
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A—STRAIGHT vena profunda. B—CURVED vena profunda [should be vena dilatata(?)].

Similarly some venae dilatatae are horizontal, some are inclined, and

some are curved.

U Mt N

Agricola, De re metallica, 1556

= » 3 _gF A
A—HORIZONTAL vema dilatata. B—INCLINED vena dilalata. C—CURVED vema dilatala.
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L’'interno della Terra nell’antichita
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Johannes Kepler, Epitome of Copernican Astronomy, 1618
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I: Ignis, M: Macula, C: Crustis, D: acqua, E-F: crosta rigida

René Descartes, Principia Philosophiae,
1644
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(a) Chaos
(b) Paradiso

(c) Diluvio

(d) Il mondo attuale
(e) Conflagrazione
(f) Millennio

(g) Consumazione

Thomas Burnet, Teoria Sacra della Terra,
1684
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La Terra e «cava»?

Halley, XVII secolo
Symmes XIX secolo lsaac Newton a Richard Bentley, nel
1692:

“E cosi dai fenomeni delle
comete, deduco che la materia
della Terra e dei pianeti e di una
natura molto piu fine e uniforme
di quella del Sole e delle stelle
fisse; e che la materia del Sole
e delle stelle fisse e di una
natura molto piu fine e uniforme
di quella delle comete”.
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Interazione tra i reticoli
detti:

pyrophylacia
aerophylacia
hydrophilacia

Athanasius Kircher, Mundus subterraneus,

1655
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“fontes et flumina omnia ex mari egredi, et in illud redire”

Athanasius Kircher, Mundus subterraneus,
. 1655
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L’'interno della Terra nell’antichita

Lazzaro Moro, De Crostacei e degli
altri Marini Corpi Che si truovano su’
monti, 1740
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Il contributo della Geofisica: il mantello, il nucleo
esterno e interno
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Emil Wiechert Beno
Gutenberg
la Terra ha un
nucleo ricco in ferro il “Samoa-core”
e nichel, 1896 1914
APEJGEO Ri-costruiamo la Terra:

_ alla scoperta delle profondita del nostro pianeta e di altri mondi.



~e
°

APE[GEO

Core-Mantle
~ Boundary
{CMB)

Mantle

Liquid Iron
Quter Core

0-40 km

40-2890 km

2890-5150 km

5150-6370 km
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Pressione Temperatura

fino a 50 bar

circa800° C
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3.638.500 bar al centro della Terra, 8000
6378 km di profondita (all'equatore) ‘ ‘
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Le rocce fluiscono nel tempo geologico
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Oceanic ridge

~ Hot spots

Outer core
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10,77

Y dVp (P-wave
perturbation)

1% fast
core-mantle
boundary

-1% lul slow

Li et al. (2008)
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"100% EXEITING!

A good old fashion edges

“THERE ARE ENOUGH
THRILLS TO LAST
MOVIE-GOERS A LIFETIME!
A MUSTSEE MOVIE.

Director Jon Amiel comes away
with the most brilliant film of its kind.
A vibrant and exciting movie!”
Jeffrey K. Howard, ABC NEWS

A FANTASTIC CAST ON
A FANTASTIC VOYAGE.

Guy Farris, NWCN

jEfithrill ride that’s a total blast.”

Shawn Edwards, FOX-TV

“STRAP YOURSELF IN
FOR THE RIDE OF
A LIFETIME.

‘The Core’ is a breathtaking, white-knuckle
voyage to the center of pure,
unadulterated action and excitement.”
Earl Dittman, WIRELESS MAGAZINES

‘DESTINATION:
CENTER OF THE EARTH.

Grab your tickets now and get set
for the wildest trip you may ever take.”
John Procaccino, CBS-TV

U
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THE ONLY WAY O‘UT IS IN
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La perforazione superprofonda alla penisola di Kola (Russia)

i m. le.n M‘l

Xinjiang's Taklamakan Desert
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Messaggeri dall’interno della Terra: | diamanti
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Diamanti dalla discontinuita a 660 km di profondita (1650 °C, 23.5 GPa)
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Rw: Ringwoodite, Fp: ferro-periclasio
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Inclusion 5
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Inclusion 5b

Gu et al. (2022)
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HUTTON

THE FOUNDER OI
MODERN GEOLOGY
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III. AccouNT of a SERIES of EXPERIMENTS, fhewing the Er-
FECTs of |COMPRESSION | in modifying the AcTioN of HEAT.
By Sir ¥4AMES HALL, Bart. F.R.S, EDIN.

Fire|and | Warzr,| the only agents in nature by which ftony
fubftances are produced, under our obfervation, were employ-
ed by contending fects of geologifts, to explain all the phe-
nomena of the mineral kingdom.

Or all mineral {ubftances, the Carbonate of Lime is unque-
ftionably the moft important in a general view. As limeftone

APE[GEO
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History of the .
Geophysical Laboratory
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Henri Moissan, Premio Nobel
1907
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New Ideas

YING MACHINES, horseless
carriages — they had their
skeptics. Every new idea, every
great advance, does. Electrolux
is no exception.

We don’t mind that. For
though Electrolux is four years
old, has enjoyed a phenomenal
success and is today in hundreds
of thousands of homes, it is still
the new idea, the big radical
improvement in automatic re-
frigerators.

All we ask is that you go and
see Electrolux with your eyes
wide open. Judge the facts at
first hand.

You will find that Electrolux
not only freezes ice cubes quick-
ly and provides perfect constant
cold always, but does this with-
out sound, without machinery,
and at much less cost than any
other refrigerator.

Is it any wonder that
Electrolux sales in 1931 were
far ahead of 1930?

E L E C T R 0 L U X You certainly owe it to your-
self to see this remarkable re-
78 frigerator that has so greatly
ik REFRIGERATOR. changed the old order of things.
Itis on display at the showroom
of your gas company.
And if you'd like complete
information by mail, write to
us direct for free literature.

Electrolux Refrigerator Sales,
Inc., Evansville, Indiana.

*

The old onder changeth —a timy gas
Mame takes the placeof all meving parts
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Baltzar von Platen, Erik Lundblad, il progetto QUINTUS ad
ASEA (Svezia) e la grande sfida per la sintesi del diamante
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16 Febbraio 1953

50000 bar, “fuoco” di thermite
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Sintesi e trattamento industriale del diamante

“BARS” Russia India
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“DIAMOND MAKERS” General Electric, 1955

16 Dicembre 1954
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Geometria toroidale

Anvil

Supporting
ring

Cylinder
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Apparato Paris-Edinburgh
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Apparato Multi-anvil 6/8

CARICO - PRESSIONE * 4 TENSIONE - TEMPERATURA
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Il mondo in una capsula (...meglio se saldata)
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Il laboratorio di petrologia sperimentale @ UniMI
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Caratterizzazione analitica «ex-situ»: es. analisi
microchimica

APE[GEO 1 mm Ri-costruiamo la Terra:
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Caratterizzazione analitica «ex-situ»: analisi strutturale ai raggi-X

Ringwoodite, sintesi 18 GPa 1100 °C

000000
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Caratterizzazione «in-situ» durante esperimenti HT-HP
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Verso il nucleo terrestre, la «Diamond Anvil Cell»
con riscaldamento laser (fino a oltre 6000 °C!)

Ri-costruiamo la Terra:



Ri-costruiamo la Terra:
'scoperta delle profondita del nostro pianeta e di altri mondi.




> Fiction with a Festive Flare from
POUL ANDERSON
FREDERIK POHL ISAAC ASIMOV

plus 10 more of the most fantastic storyteliers in the galaxy!

I
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Hexagonal ice (1)

Polar frost

Saltwater ocean

Brightness [R] Brightness [R]

G a n y e d e 0 50 100 150 200 0 25 50 75 100
to scale

Rocky mantle
Water Vapor in the Atmosphere

of Jupiter's Moon Ganymede

For the first time, the NASA/ESA Hubble Space Telescope has found evidence
for a sublimated water atmosphere on Ganymede that is caused
by the thermal escape of water vapor from the moon's icy surface.
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— Melting curves
— Melting curves with 1 mol/kg NaCl
----- Solid-solid transition

..... CH 4 ' o
,,,,, N Dissociation curves of
2 Clathrate hydrates
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© NASA/JPL/Space Science Institute

OCEAN

Hydrother®

Coreutypion

HYDRO ERMAL
["WHITE SMOK

ENCELADUS

Trapping of Methane in Enceladus’ Ocean

Water Trapped
molecule s

\ methane
ae » U . X

® L7 a4 | (CHy)is

Methane . 3 * | surrounded

mol(icule \ s . by water
o3 \ (H0)

Methane molecule
trapped in clathrate

Olivine  Water
e —_» Methane L
o {

Geochemical reactions “

Abiotic sources of methane

N2

+ ~ Water vapor plume

Icy crust

Minimum depth of
clathrate stability

Liguid ocean

Rocky core




synchrotron
X-ray beam
77 KeV

LS

gold-palladium
capsule

cryostat
-180°C
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Red = solid CO»; Green = clathrate; Blue = graphite

original (background removed) clustered

200 um

solid CO5 = 11 wt%
clathrate= 5 wt%

solid CO5 =8 wt%

clathrate = 3 wt% 7 |

Tumiati, Merlini, Amalfa, Di Michiel, Toffolo (2022)
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Le moderne sfide per la conoscenza della composizione
e struttura interna della Terra richiedono tecnologie che
permettano di indagare volumi sempre maggiori alle
pressioni estreme e l'integrazione dei modelli petrologici
e geofisici con la fenomenologia naturale
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