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SUONI DAI PIANETI...



Mars Polar Lander (1998)
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IL TAMBURO SOLARE...















Acoustic Waves in a Solar-like Star

ESO PR Photo 23a/01 (28 June 2001) © European Southern Observatory
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Modi di vibrare dell'aria in un tubo
aperto alle due estromitd
Tutte le armoniche sono presenti.
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Modi di vibrare dell'aria in un twbo
aperto ad una sola estremita,
Sono presenti solo le armoniche dispari







Come suonhano insieme?
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Robert Fludd (1617) Utriusque Cosmi









Nome Periodo

lo 1.77 giorni
Europa 3.55 giorni
Ganimede 7,16 giorni
Callisto 16,69 giorni

GANYMEDE 4:1

EUROPA 2:1
1O 1:1

JUPITER




Unauthorized reproduction prehibited.

Flot prepared by the Minor Planet Center (2001 Jan 4).



-
suefosy M -~ T
I
-9
a
>
S
BNy, o -
| Sl
N -
™
- O b {
SIwey |
¢ poape
$03 -
SIU0ION N
~ X .
BoBIOYd o
-
~%
- -
- o —
seuebung
s -9
~
©
sjowy M .
sojod <
Ojjoay M Kl
; i sualy w
o o (e o o
@ (e < AN

SAIOHILSY A3NOOTVIVI 40 YIGWNN

MEAN DISTANCE FROM SUN (astronomical units)



TRAPPIST-1 System

Illustration




- TRAPPIST-1 System

[llustration



Jupiter & Major Moons
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Musica Trap
Periodi: 2,3,4,6,9, 15, 24






SUONI ANTICHI...

Quando l'universo era un Sole...







The first sound waves
a) gas falls into valleys, gets compressed, & glows brighter

< —
< > \ / B
faq ™ bright

b) it overshoots, then rebounds out, is rarefied, & gets dimmer

=2 N e - -
bright ~ ™~ _ _~ bright

c) it then falls back in again to make a second compression

- the oscillation continues = sound waves are created







Pressure

Pressure variations define loudness

i\y

p 5 -> volume

>
Time or position

AP/P | decibels| volume
bi}hg-: " 15 V. quiet
milllg)-jm 3 nOiSy
thol?a-j dth 135 | deafening

Cosmic sound: AP/P=10*% - 110 decibels !




Tutte le macchie di una certa dimensione
saranno causate da perturbazioni della stessa estensione
che quindi avranno la stessa frequenza

Variazioni di temperatura = spettro in frequenze!




Multipole moment, ¢
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E un suono un po’ basso...

7 octaves 7 octaves 7 octaves 7 octaves 7 octaves 7 octaves 7 octaves
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cosmic  Iranspose up by ~350 octaves = 7 pianos (~7 octaves each) human
_— T
concerto ~ concerto




Primordial sound is so DEEP because
the Universe 1s so BIG

Pan Pipes
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Dark Energy

Accelerated Expansion
Afterglow Light

Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.
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1st Stars

about 400 million yrs.

Big Bang Expansion
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13.7 billion years

NASA/WMAP Science Team





















CMB
last scattering

fraction
of a second

density
fluctuation
signal

polarization
signal



Mark Whittle (University of Virginia) Big Bang Acoustic
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