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Guardare le stelle
Strumenti

obbiettivo oculare occhio

cannocchiale i X (

SIMPLIFIED SCHEMATIC
SHOWING LIGHT FROM AN
OBJECT PASSING THROUGH
TELESCOPE

PRIMARY
MIRROR

(cutaway view)

telescopio

IMAGE SECONDARY

OBJECT

Note: if this was drawn to scale, a
distant object (like a star) would send
parallel rays of light into the
telescope.
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Guardare le stelle
Strumenti
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neutrini

Decadimento beta 1911
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Enrico Fermi
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Particelle “elementari”

A

com’e’ fatto un atomo?
Ernest Rutherford, 1911

The alpha particle
The alpha particle :

Thomson's model of atom Rutherford's model of atom
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Particelle “elementari”

A

com’e’ fatto un atomo?
Ernest Rutherford, 1911

SCreen

Vacuum
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Particelle “elementari”

un esperimento anni ‘50
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Particelle “elementari”
LHC, CERN, 2011

SPS LHC
Ring Ring
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Particelle “elementari”
ATLAS, LHC, CERN, 2011
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Particelle “elementari”

ora

( Summary Tables ) (" Reviews ) ( PDG Homepage )

Particle Listings

in the 2006 Review of Particle Physics
Cut-off date for this update was January 15, 2006.

Please use this CITATION: W.-M. Yao et al., J. Phys. G 33, 1 (2006) (bibtex)

GAUGE AND HIGGS BOSONS (gamma, g, W,Z, ..)

LEPTONS (e, mu, tau, neutrinos, heavy leptons ...)

QUARKS (u,d,s,c,b,t,..)

MESONS (pi, K, D, B, psi, Upsilon, ...)

BARYONS (p, n, Lambda_b, Xi, ... 288

OTHER SEARCHES (SUSY, Compositeness, ...) .
pagine
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neutrino

v (MEAN LIFE) / MASS
Measures -}J‘ Uy I 2r j mj- —1, where the sum s cver mass eigenstates
which cannot be resclved experimentally. Seme of the limits constrain the
radiative decay and are based on the limit of the corresponding photon
flux. Other apply to the decay of a heavier neutrino into the lighter one
and a Majoron or other invisible particle. Many of these limits apply to
any v within the indicated mass range.
VALUE [s/eV) CL% DOCUMENT 1D TECN COMMENT
> 154 90 72 KRAKAUER 91 CNTR vy, Ty, at LAMPF
> 7 x10° T3RAFFELT 85 ASTR
> 300 g0 " REINES 74 CNTR T,
e o o We do not use the following data for averages, fits, limits, etc. o o @
> 0.004 90 7S AHARMIM 04 SNO  quasidegen. v masses
> 44 x1079 90 75 AHARMIM 04 SNO  hierarchical » masses
2 100 95  T6CECCHINI 04 ASTR Radiative decay for v
mass > 0.01 eV
> 0.067 90 T gqucHI 04 KLND quasidegen. v masses
> 11 x1073 90 7T EGUCHI 04 KLND hierarchical »» masses
> B7 x1077 o 8BANDYOPA. 03 FIT  nonradiative decay
> 4200 90 9 DERBIN 028 CNTR  Solar pp and Be
> 28 %1077 96 80 JOSHIPURA 028 FIT  nonradiative decay
81 poLcov 99 COSM
82 BILLER 98 ASTR m,=0.05-1eV
> 28 x10!5 8384 BLUDMAN 92 ASTR m, < 50 eV
none 10~12 — 5 10 85DODELSON 92 ASTR m,=1-300 keV
< 10712 or > 5 x 104 85DODELSON 92 ASTR m,=1-300 keV
86 GRANEK 91 COSM Decaying L°
> 6.4 90 87 KRAKAUER 91 CNTR v, at LAMPF
> 11 x10!5 88 WALKER 90 ASTR m,=0.03 - ~2 MeV
> 63 x10!% 84.89 CHUPP 89 ASTR m, < 20 eV
> 11 x10l® 84 koLB 89 ASTR m, < 20 &V
90 RAFFELT 89 RVUE T (Dirac, Majorana)
91 RAFFELT 898 ASTR
> 83 x10M 92 VONFEILIT.. 88 ASTR
> 22 68 930BERAUER 87 TR (Dirac)
> 38 68 930BERAUER 87 7 (Majorana)
> 50 68 93 OBERAUER 87 7, (Dirac)
= 30 68 KETOV 86 CNTR ¥ (Dirac)
= 20 68 KETOV 86 CNTR 7 (Majorana)
HTTP://PDG.LBL.GOV Page 13 Created: 7/6,/2006 16:36
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particelle elementari

piccole

massa protone
m, = 1.67 x 1027 kg
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particelle elementari

piccole

massa protone
m, = 1.67 x 1027 kg

0.00000000000000000000000000167 kg
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particelle elementari

piccole

massa protone
m, = 1.67 x 1027 kg

0.00000000000000000000000000167 kg

ma:.  e=mc? m, = 938 MeV
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particelle elementari

piccole
massa protone = 938 MeV

massa elettrone= .5 MeV
massa neutrino = .1 eV
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energia
molto alta

solo da stelle

neutrini e stelle

usare i neutrini, non studiarli
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iIndietro nel tempo
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neutrini e stelle

ma...

poche interazioni
poche rivelazioni

1 km cubo a 3 km di profondita’ In mare
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perche’ in acqua?

effetto Cerenkov
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km3

moduli ottici

fotomoltiplicatori sfere Benthos
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costo In mare
~ 100 volte di piu’ che a terra
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km3

e 3 km profondita’

RIVELATORE

STAZIONE A TERRA

CAVO ELETTROOTTICO
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km3 - storia - DUMAND (1976...)

Hawalli
US Navy
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km3 - storia - Lago Baikal (1982...)
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km3 - storia - Lago Baikal (1982...)
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km3 - storia - Lago Baikal (1982...)
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km3 - storia - Lago Balkal (1982...)

km3 - storia
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km3 - storia - NESTOR (1989...)
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km3 - storia - NESTOR (1989...)

The NESTOR
Neutrino
Telescope Site
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km3 - storia - NESTOR (1989...)
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km3 - storia - NESTOR (1989...)
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km3 - storia - Antares (1999...)
(3) The ANTARES Site
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50° .
Antares Site:
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Depth 2400m
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km3 - storia - Antares (1999...)
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km3 - storia - Antares (1999...)

poca profondita’
acgua sporca

Luciano Trasatti, Napoli, 10/5/2007: Le stelle e i neutrini



km3 - storia - Amanda (1993...)
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km3 - storia - Amanda (1993...)
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km3 - storia - Amanda (1993...)
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km3 - storia - Amanda (1993...)
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km3 - storia - Amanda (1993...)
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km3 - storia - NEMO (1996...)
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km3 - storia - NEMO (1996...)
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km3 - storia - NEMO (1996...)

Scoalo Mondrie
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km3 - storia - NEMO (1996...)
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km3 - storia - NEMO (1996...)

I Cavo elettro ottico Sottomarino

A1

Dati di progetto

Fibre Ottiche: 48 fibre ottiche standard ITUT G-655.
Potenza al carico: 30kW.
Tensione Massima: 6kV AC Trifase.

Lunghezza del Cavo: 100km (approx.).
Profondita: 3.500m.
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NEMO (1996...)

km3 - storia -
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km3 - storia - NEMO (1996...)
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km3 - storia - NEMO (1996...)
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km3 - storia - NEMO (1996...)
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km3 - storia - NEMO (1996...)
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km3Net

progetto europeo
scelta sito
R&D per km cubo
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Perche’ I'astrofisica?

materia oscura
energia oscura

7 39 DARK ENERGY

\2%% DARK MATTER

R

| 3.6% INTERGALACTIC GAS
0.49% STARS, ETC.
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materia
oscura

moto delle
galassie

bullet cluster
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materia
oscura

effetto
lente

Galaxy Cluster Abell 1689
Hubble Space Telescope * Advanced Camera for Surveys

NASA, N. Benitez (JHU), T. Broadhurst (The Hebrew University), H. Ford (JHU), M. Clampin(STScl),
G. Hartig (STScl), G. lllingworth (UCO/Lick Observatory), the ACS Science Team and ESA
STScl-PRC03-01a
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energia
oscura

velocita’ di espansione
dell’universo
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a che punto e’ la nostra
conoscenza del mondo?

ustelle 0.5%
=l idrogeno

ﬁ ed elio
_ liberi 4%
materia

oscura

. 25%
energia

oscura hic sunt leon
70% ONES
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