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National Laboratory Gran Sasso

Otevreni: 1987 ’ N F N
+ 1400 m pod povrchem e
* Mionovy tok: 3x10-* s~ m—2 ke

« Experimenty: 3 haly, plocha 17 300 m2, délka 100 m
* Pristup: z dalnicniho tunelu

Védecké aktivity

* Neutrinova fyzika (OPERA, BOREXINO, ICARUS, LVD, GERDA...)
« Temna hmota (DAMA/LIBRA, WARP, XENON, CRESST)
 Jaderné reakce, astrofyzika (LUNA)

 Zakladni fyzika (VIP) -
» Geofyzika (ERMES GIGS)
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Zdroje neutrin

* reliktni neutrina

» Slunce

* horni atmosféra

* SUpernovy

* nitro Zemé

- jaderne reaktory
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CERN to Gran Sasso Neutrino Beam

Fig. 2: Sketch of the 732 km distance from CERN in Geneva
to Gran Sasso (near Rome).
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The CNGS (CERN Neutrinos to Gran Gl

Sasso) project aims at investigating the
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emulze (50 pm) 57 emulznich vrstev

Pb Em Ph Em Pb

150 000 cihlicek!

1 300 tun!

2006: testy

2007: testy

2008: 1698 interakci

2009: 3500 interakci

31.5.2010: oznameni o prvnim detekovaném
tau neutrinu. historicky prvni tau neutrino
detekované jako produkt oscilace.

celkem by v posbirané kolekci dat mohla byt tii

T e

podklad (200 pm) olovo (1 mm)
56 Pb vrstev










BOREXINO

sluneéni neutrina (pp, CNO, Be7)
detekce v realném cCase, tok 65x10° s-' cm?2

mozna detekce i zemskych antineutrin
http://www.e15.physik.tu-muenchen.de/research_and_projects/borexino/
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Borexino

ocelova slupka SSS, 13,7 m
vnéjsi nylonova sféra, 11,5 m

vnitfni nylonova sféra, 8,5 m
zakladni objem

vodni tank, 18 m -

kotvici
lana =

@ 13,7 m, ocel 2 200 fotonasobicu
300 tun
kapalného
Vngjsi nylonova sféra scintilatoru
- fotonasobice (7] 85m

(208)

iy

ocelove stinici platy
8x8x0,1 metru
4x4x0,04 metru

provoz: 2007

scintilator: C'#
Ve+tp—et+n

e* + e~ — foton (511 keV)
n + p — foton (2,2 MeV)
At = 256 ps

Cerenkovovo zafeni
miony —
208 vnéjSich fotonasobicu

ocelovy tank (@ 18 m) s 2 400 tunami
ultracisté vody
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phote: BOREXING ealibvation
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BOREXINO
vyzkum procesu probihajicich uvnitf Slunce

vyzkum oscilaci neutrin
vyzkum geoneutrin




DISTRIBUTION OF EUROPEAN REACTORS CONSIDERED FOR BOREXING
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The ICARUS program concerns the usage of Liquid Argon (LAr) detector for studies of neutrinos from
CNGS beam. The ICARUS detector filled with 600 tons of liquid argon, T600, has started data taking this
year (2010).
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Large Volume Detector ' }
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LVD is an array of stainless steel tanks, 1.0x1.0x1.5 m?, filled with liquid
scintillator (C,, H,,,,,, <n>= 9.6, with r = 0.8 g/ cm3), rise time 5 ns,
attenuation lenght 15 m (I = 420 nm), with the activator POP (1g/l) and the
wavelenght shifter POPOP (0.03 g/l). The tanks have their inner surfaces
covered with mylar. In its final configuration, the experiment has 840 tanks,
with an active mass of ~1.0 kton.

http://www.bo.infn.it/lvd/
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(Zzadny takovy fermion zatim neni znam) Ge detektory v kapalném argonu

Jakou maji neutrina hmotnost? (J 4 m) kolem vodni tank (& 10 m)
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2P rozpad

Candidate  Q(MeV) Abund(=)

8Ca*®Ti 4271 | 0187 OvBp deca
2v3B decay 76Ge76Se | 2.040 | 7.8 cay
n i} . P 82Se—82Kpr 2.995 9.2 n S > p
TN e %Zr—%Mo |[3.350 (2.8 o _
‘<: - 10Mo10Ry | 3.034 | 9.6 > ¢
,< . 110pd—110Cd | 2.013 |11.8 - > e
n_ -7 .f, eCd 165, | 2.802 | 7.5 n_- > p
_ | |#tsno14Te |2.228 |5.64 _
(Z.A) — (Z+2.A)+ 2e + 2V T YT (Z.A) — (Z+2 . A)+ 2e
> 1B6Xe1%Ba | 2.479 | 8.9 T 1025
T, ,,~102! > y
172 Y 150Nd1%05m | 3.367 | 5.6 172
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