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Note manoscritte di A. Zichichi presentate nella Seduta della Commussione Lavon
Pubblici del Senato convocata con urgenza dal Presidente del Senato per discutere la
proposta del Progetto Gran Sasso (1979).
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the study ol:

nuclear stability;

neutrinog astrophysics;

nev cosmic phenomeno logy;
neutrino oscillations;
biologically active matter;

ground stability,
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Note manoscritte di A. Zichichi presentate nella Seduta della Commussione Lavon
Pubblici del Senato convocata con urgenza dal Presidente del Senato per discutere la
proposta del Progetto Gran Sasso (1979).

nuclear stability;

neutring astrophysics;

nev cosmic phenomenology;
neutrino oscillations;
biologically active matter;

ground stability,
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1979: proposal by A. Zichichi to Italian
Parliament

1982: Approval of LNGS construction
1987: construction completed

1989: Start data taking of first large
experiment (MACRO)
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The LNGS Underground i
L aboratory in numebers o

e 1400 m (3800 m.w.e. vertical depth)
e Surface: 17 800 m?2
e Volume: 180 000 m3

e \entilation: 1 vol / 3 hours

e 3 large experimental halls
(~T00x20x18 m?3)

o 22 experiments currently running

e Easy access trough highway tunnel

e World’s largest operational
Underground laboratory




Technologists 42

I
Researchers 14
I
LNGS people Technicians 43
I
Administrative staff 28
127 staff personnel s
Direct connection with LNGS for
associated members:
<& LNGS involved people: 282
6 s e'?‘e (127 staff + 155 associated)
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Internationality of the

® M-

Gran Sasso National -
]

Labo rato ry Sweden

Total involved scientists: N. 1334
ltalian scientists: N. 482

Foreign scientists: N. 852

Scientific guests: N. 505
ltalian guests: N. 295
Foreign guest: N. 210

m

United Arab Emirates Belgiu
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| NGS main research activities

 Neutrino Astrophysics
* Neutrino Physics

 Dark Matter searches: particle physics, astrophysics,
cosmology

 Nuclear Astrophysics:

— Study of Nuclear reactions relevant to Big Bang
Nucleosynthesis and Star Nucleosynthesis



And more...

» Material science
— Ultrapure crystals for DM and DBD
— Ultrapure materials

« Geophysics and geology

— Highly reduced seismic noise environment
— Underground water, trace radioactivity
— Antineutrinos from the earth

« Biology

— Study of the effects of very low radioactivity doses on living
organisms

« Gravitation and general Physics









Enrico Beuaﬂf@iﬁ 2021)
first LNGS dlrec”tor ,.







.oo.........‘!‘/‘lJ

- - . . L - - - s " » -

~ :
L QR
-

g

Y

Moo e :






” -
o 9nd

A .

’ ’ g v .‘\
Q-..l. P o8

?\(.n ] P

i e \\\ » . t“ ‘ - -
P < ’ s ” " o ; 2% 7
. <L X . p ’ 7" e e v

'e » L "y - . - g 5 -~
’» . ) v, " , . s, - - -
() \ .o - s” o Y8 - ’ \Q y Er - el ’,

. ’ A ot oty ..\;.- 5 1 o v P , ™ -

F < ;‘. - v “ o e "o - \\\\\ ’ 2 * \I\I s

’ * ~ I‘\\\’.‘ . ‘ P P \‘- . ‘ P \ﬂ «

> .\..05..4..\# \..\\ . o. L v a8 .’ ) - \\.\

‘D‘ . \‘\ 4. .\ . ” .ns‘s.. ) ..- .- ot \- < \-. \ y

bt Vadi b o ok

.\\.{. J L2 \b v ‘- . b\ . ‘e .u\ - .- s ot o ¥ -~ %

..\o.\\ .\\!. - ~ « v \ o \\.\ £ % 5 -

~ » - - - ’ * -

\\h\ p J ,v\ v PP A AN ” ..‘v;‘. < i . v o~ .

‘ ~ 7 & opy.. .‘.J 2, : S o ‘ : 4 e

W e k5 ol PR e » .

ok G i ele xS \ / 4..\ ST «

Lrite s.\\x 29 w 3 g \.\“\ ‘. - o, 9.,

o ard J ” . \.\ g ’ - 5 ’ L ’, £ \l L

o\ Yoo Dt & )t \\-. ‘s .a- .Qto “ y o M (o L L PO

- > v, " J ‘- . : F . 'Y - 4 « -

d ’ ’ ’ . ¢ Y, ol Y g
\.‘.\.Av. nm A ..w > . e’ cad g Pt o 1555
“ % - « ‘\‘ ‘yi ? . -\.*‘i o \‘\. Q\‘ \‘w\ N . ~n: e ’

. e < n\ - “ \‘ » . - R > - < : o - »

omtl.?’“‘.. ‘\ .\ » PEa. l\\“ ’ Ps £ \. \.v\.\.\ e .. -

'ln y el s P 5 -’ - . ‘

y, ‘“ uso - \ ‘,\o.qa\-.\\\ \.l =9 s ) - -n o >

? ~ & e TS ST g ALl :

ok s . %.. Py T o P . \!- . . o
W& r — » ’ - -
Y A F » D e -.. ‘. a ‘\. . ” >
- *...!o\n o | \ wo " % . * \-..-\. Y 7 ot e’

{a2” 30 2, o= il K o p , e

? { . » "~ \\\i‘\ Ly g 2 e L 4 o o

-t o ’.\. ‘" y . g « o !‘l- -8 v 10" .

e .»\.ﬁe\. ‘. g M..\\. s iy oA . %2 A

i ¥ T LY L3 A A AT

..n.. . PA... ~\.~.A Lt s o v e L p ol . >

‘.....l. .n »\\\ » ‘- Q~A ﬁ\\ - > o 2 ? S es -
\ - ’ o > f et v F 4 . - 4 .

w ;”\ \os\.. L’ .\.\-N "% n\l\ i ¥ ’ e - ” ;
i . ” -t 2. P FonN N'T 4 <y ‘p ’ A \.‘Q.
g s Cr Lo

4 -~ - " N > . ” - »

\.\As-.*w‘c...lu P .\\u\u .v.\ \..\ ‘\,.\‘ . rs e "o 5 B - “

» 2 ” .o L < ’ v ™ ' - » - A Y L
.\\\. ’ -c-\,|\s . \-’ " oo 8 \ ® s‘\o\ \l ., o \\ \
57w 2 Zoaget v ..\-.\n .\.... - -
£/ i ) \a.\ “\.\ - e - ’ o~ . . .A-n PR
g ‘.\' . ,4 -~ %3 \'. \\\h.‘ . .\‘ o~ - 4 e
\...ts v A \\.\lo V.Q . <t “\. o e -~ < - . < - - .s - \‘. ’ ) ”
.\.\0‘.\ 1 - obﬂ\\ sl .Q.l L -“ .e-\\ .\‘ . .\\ ~ 5. .Q’
7 g T .\3.\ .n\ . et ‘o 74 “ . > igs * y ”
\\\;\--. ) .’. . -~ - ’ 000; v P o’ . ’ ’ .
" e i 2L s v et vy Py o :
\qln‘xx\.. .\\AQN - s o L4 .\‘rsic. , - - - -“ - \
% 2 - ...c v . ~!s . - P » -’ 4 ’
w\ CR T : O.n.s 4 ' -\:\ el gf 4 3 ol ’ % .\Q\ ‘»

l;‘.l.& '\Q\-- \‘\\ \ .\00\ - I‘- l“\ \ir \-.. “\ \\ ’ pr* ¢ ¢ r » o
. N.-\.\, v ss\r .- o 1% O.- . £ o4 .\\ v Al A g
’ .\rl:;.’ v P . ‘ ’ i Ly (A P - P s - » » . ’
\..‘\‘ ‘. -’ -’ t.!‘ & > ;.s. l‘\.’. . -~ -\ > 4 - o ‘\ - . p .la

£ _.\'... —t-.a_.\\o.sas... ....q\.. -\ ’ ’ e, " ..\\ b - P .\ ‘\~ - « Y- .
. 255 7 \s LA 4 - n\v‘ v ’ . o » -‘

e Q.\#-. L " - A v, s s 1 ‘o, e - .

. » 20 7% RS < . .’w. "% \\\ -\ \.l.. 4 » - - ‘

Q\..\\. . - V‘..\.\..u l.-\-sQ ) . . o'es o .

iy \t-.\‘ J ) \.. ht\Ar v - .c- - ™ \.l\ e

A= \A!.v\.f 7 ] it < )Pk s 4 ¥ S ‘ " <
. - § ey o . . . . L n.. ) . - -

“ 4 \.‘A o~ - .’ ' - g b ord . .‘ .“O - \t

s n; ’ ol c...‘ ’ . \.\-\l: : vt ] ’
. oy o Vs .\rv. G P o “ s v \Qs‘.\- £ .

" . ..M » & .. ... - —\ \-‘.\ A\.\ \-.‘ .nf.r ” O.QI . L < v-.. 4
.‘ _ - -.\i > g ™ “ ; o’ br - » »

“at 2 v.o-! R "- 2Ty u... ru\-\\\ >

% ..s.. 4 * .4 7% L .o e g .n..s.\ o \.\. .

AL s A Pk ) o7 A i e

\ \ﬁ\ '. . 4 « \.v.. . " r” -M\. \\ y \0. M - % \‘n--.-s - 2 i\.- - .

» .- . - - - . . - -y L
.\.D— R c\‘* 4 s\‘..a V.Q -, < » . St . pe .- o9 ‘.Q
» S P » . ” » e . ”»
...\.. a r‘ \\.\oﬁ\l . v \-u\ n-o.! ’
Ry « Y e e ‘. . Colib fo v " v r - _° = N 2 g
157 . AR ’ Pve 'Y < \...‘ . ALl J LA a2l . < v

r o ® 0.-;. .- ..A. S ..Q\\-.. .u‘ .-.\i. ,

et . . . . . o - .tﬂ . -

! ’” ST $ AL e » s . -~ o ” o'n > |

PN Rt -
y - - . - . g ) »

..-.\.- -.11.- g ) .o\. \A‘Q\A .‘R.Q\. ...0 < / \.ﬂ o~ e~ ‘. 4

e \\.; .\\ .“ . . o - - % ’t\- - . ° . . . OSI - . “ -\-Na.._
- 5 3" 4 . o . 4 »* ‘. - » . !
. o - » L - ..\ o~ .

. L. A - . "’ 2’ . .

\.....\.. N sse S . .\ \ > -\.o .0.. Y ALS. 0.. o] Nz

" . - ’ . ’ I 4 . b
’\ ‘.” “.. nl.. -.a.‘ s V-. . Po o ® 4 - ....- ﬁ..\‘ o' .~ 0\

- g Q..... .’ -\. ‘~\Q~ - ‘Q o~ , -\‘ . . - . - - .~ ‘

v ..\ -t e ’ » > -‘.I A ...\ .!\ - .I.\- ‘\'. - o. .

- -.\s.oin ‘A I b “.v\. .‘G « - - ¥ -

N » - \ | o’ » » - ,‘.

-.A.l ‘\ (O ‘Qn ts.-. -\Ol\- ‘-.v.ﬂ. ‘.-. --.. P o - Yo
..........a!... PR Sgr & e b
.. \-),- ..A s e “ e . ! .- . o P v > Y

‘ . .-s. ety - s = v . ~ . - ..- % 4 » v o -

) . - » Ly - - ’ - 3

v.ooms ~ol. .....o..* e .\.0.. S o " ‘.n\ Py o -.-. . ; i a

Gy \-....-.Zf . e o &% L3 - Lo 2y ‘ .
~ ..\\- v e . o) ‘.0 ¢ : v P oy ‘ - ’ ™

\0. . f\. o’ £, . a Lt » - . L - S o

. & 2o A L - d E . ™ ’ .v o , - ¥ . -

'y - 4" \‘\ 4 - . b . - n. - . p .\. ay -’

« M a P S S i gt " L 2 Pish . 4 pht s

. . ’ . o ! A ~ AP . e ° . -
o P 25 . s ! 7 Wl oh aty P P
* 5 N . ¥ \ A A . L . ' - )
- Ny "o ? et . . “ e ¢ v ¥ .
p PV P .“ > ’ ...... . A - 7%
P s 57 553 ’ 7 STy v
Y ;..d.o AL 5 o "o . h.! ’
: ‘ " . ~ ] - . ’.
o’ 3 «? » . -
- .. o~ 3 o M 4 .
P & ] b d v ’ 2’ nl.. . .- ”
- . P - d-a -
, v I‘c.;\ o . -
L .
. - ~, Lq "
e e

..—. “ .
w..os » N ....-..5 ., .
: y L » . .—.‘.
. . e . Y 4 K-
" .\. i ol ™
PRt o -% ah !
. ALDN » o
2 A 1 ’ o o ‘
y | b . . "
’ .‘w“.- . ..t\h.
..\ » a
)

-
»
'.
-
? -
-
-
-
-
L ]
.
-
- £,
AP
:
,_;

—-—"

-
L
A L Ty !
b " Ll
o . " s Aty o..
' ’ ‘ A
e . \ VR
o > N ] L
2 '.‘ < ...A. 2
% ? ' ..-o\., 4 '.. ' ]
' .” k pr. s ‘1 "
. . - .
[ Tha ) b . ...
) v, 2 T .o o
: L) v, LY
p ' s . o 1
v .
! '. 2 | L A=
- P - 4 ' 2 . L
’ - c. ‘-
PN & i '
L cnn -‘ 2P
5
. :
1 . N 2y 4 9 i [ 3
..o.w,. ’o- .' A
A O : L B
’. ‘ ) uw . ’ r’.‘tﬂcnlc....l .
) 1 [ | L) 3. rt"n.'. "
N : ... ..o&at...bo..o.).-..
. N . ,..Ju..ik ...-;..-vv \
v’ S - C& ) . o l_.wﬂ. o,:..ﬂ?' N
: 5 A y . .
m.. ' ’ W 2 " ..h’-‘-.'...
..o . ot 5 0N
e ...:.»
(8 . . 5 : |
- . ’-. . 1’. -
| LIRS
] ] " \..”’Jn uﬁ\l.!'.. - .w
A - g -
...,. LCHR G LAt
- .y ~ .‘: SLLA ‘/. N
A -.‘. ‘~"tu‘) . .-W'.... /l‘.r- “n 4!.
- .‘.n‘ n.;l 3 -1-’-.4.4.‘4 L > .r
S .-.F. '.~W.h /’..“At. Cp NI\ w:ﬂa
y . ... A k -oA. (..l...
o\ e, . : ” ....n’.or-l .»’ . waeld -
X # . ./' - .ﬁ’. é. -~ T, ".pw. ll./lo
at - DA cpter
gl " ! . P , > 0
RN e R N
. . ) ’ N
NG -~ ) . ’ .;’l'
Pt . ; F 7
o » . 2 )
“wh - N o-.
o ¥
/ A
et
s X
leln.uu.\.v
.....I..t ¥
: .a).;..%.&ar}
o.il‘. » Y
d A%
.iﬁ!’./.’ M
£> > g7
D|4-..'JJ.1.
.....o‘






