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Comparison of the Kamiokande data
with the neutrino oscillation models.
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SITUATION IN THE SNII
SIMULATION PROGRAM

W’RQW R el - f&(rt( mye
FeR 18 2o |
1. Some 1D Calculations give explosions regularly.
(LLNL - J. Wilson, et, al) Some do not (ORNL...)
The difference is not understood but could be due to the

equation of State used. However, all agree that the
most complete physics can be put into 1D calculation.

2. Some 2D Calculations give explosion (A. Burrows,
etc.), but the 1D Modeler claims the physics in the codes
is marginal!

Still A State Of Confusion As To What
Causes The Explosion

Perhaps detection of all Neutrino Flavor for a SNII
will give the key information.
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(WOOSLEY & NEUTRINO SPHERE
WECKER, 1995)

R
RE?ONANCE CONDTITION: n =n_, = 5 \EGF T cos20
TWO RESONANCES (H at C+0, L at He)
shell shell

THEN

HOW ARE v, , v,,, v COVERTED BACH OTHER?

\\ HOW ARE THE ENERGY SPECTRA DEFORMED?

PRECEDING WORKS:

DIGHE, SMIRNOV hep-pk/9907423
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Detection of V, and Vn‘
From SuperNova Neutrinos

In REAL TIME

Two Possibilities:
a) Wte Dw+e
- Rate Low because
0’\J,Ke Small

- Background from
V.e - Ve

b) VWW+N - V. +N
N=D, C, O, NaCl, Pb, Fe...

N —n+X
<SNBO/OME IS

N -—>7+ X<SuperK
4 LVD[I(_*MU&

SIGNAL DEPENDS ON Vy,, V;
ENERGY SPECTRUM



The SNO Detector
\ 2039 m to surface a‘ T‘,“““\- T.lk

10" m to Sun

= Control room

.

Vectran
support
ropes
Urylon liner
12 m diameter
acrylic vessel
Norite rock
Support
structure for
9500 PMTs,
concentrators

5300 tonnes 1000 tonnes 1700 tonnes
light water heavy water light water

« Location: 6800 ft. level of INCO’s Creighton mine near
Sudbury, ON, Canada (~70 muons / day)

» SNO Detector: 9438, + 91 oumwara Hamamatsu 8” PMTs
+ concentrators = 64% coverage
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neutring

Observatory for
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Neutrino ~| |
Interactions from N “
SUpemo"ae i ”H‘Ilnnmhﬂl '

P.F.Smith Astroparticle physics 8 (1997) 27
Astroparticle physics  (2001) t.h.p

neutron

liquid or plastic
scintillator with

Gd or 5Li loading

targel materials
(Fe, I'b)

210 tunnelin
i1 rock pe

4m



TABLE 6: YIELDS OF SUPERNOVA NEUTRINO DETECTORS

Detectior | Target Fiducial Target Yield Yield Yidd
Material Muass Element
(1) @) v, 0,9, %)
(Ton)
Super K | H,0 32000 P&, 0 150 8300 0
LVD CH, 1200 e, C 14 540 30
SNO HO 1600 e, O 16 520 6
SNO D0 1000 d,e, 0 190 150 3ggunts:
ICARUS | Argon 00T = “ . 4000 j
4800T ~1600 full
it
OMNIS | Fe $000 Fe 20% 200 12004
OMNIS | Pb 2000 Pb
0o 08C. 110%* 405 Bo0r=
-U“ Df 4420 EL 402* maw
050

. Assumes a single neutron deteetion efficiency of (L6

Assumes same efficiency as in Smith 1997
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POSSIBLE OBSERVATION
OF THE UPWARD CHERENEOV
SIGNAL BY A (SPECIAL)
AIRPLANE OR SATELLITE
POINTING BACK TO THE
GALACTIC CENTER



—

Some Vo Theor Je T
—— il é_/ W\M—

;- C :
Vokoos [ Q0675 | oRm |
— ot

e ] FlUeber foas

N QRust of GARTH e
e U)”A{LD Vg Y — fweean

DE aRrADED)
0

3) H%i@



- (e TR IECU
ﬂ M GREB TFrm

oVl T Decwy

% -re }m-e.w-lk C w abser™

Ve p ,u.s» Hearty S’"M"
'Vc-e'f - B ?gm)"‘""’ @
wok ol T decs

T—=" W
la ¥ ¥

% Wondd s
< ° _”f."""“ ';:"‘
hRAY -

Sod g swovh e haow

S
b B Tap, )



Tﬁ AVIN LT » § TT0A - FONZUDS hl S1EL

ﬂ_H. UNA ‘SW Q' 0} L0~ ase sawy IIe} pUB-asU [221dA)| ‘sw p o) L

" | woy suojjesedes yeed Yl "sluane auj jo Aueww uj uspiae are are syeed eidmny uiq Jed s 1'0 81 sjojd

wnw, Qb% Ul Jo vonnjoses awi ey ‘(aum vers Alenique) | 8|geL Ul pais|| sjuena ay jo sajjoud ewy) p By

> (sw)z
0 vb
venil OFITGL loloz n 01 9 oliee sn ol g 002 St oL g

~ | | Eco

10

o4

T L Y

(3w |"wsjunoo) jeuByg




: [?
(0 #e Nerews 1> jo'e?

L
The Mystery of the Highest Energy Cosmic Rays
I
-; * Greisen-Zatsepin-Kuz'min (GZK) effect implics source must
Pk % be close (< 30 Mpe) if UHECR are nuclei
‘ 4 i **Bottom-up’ aceeleration to 10 2 eV is difficult and no
"E :“"wﬂ" *}# nearby sources ate evident
';ﬁ“g \ » Alternate hypothests, UHECR are the result of a “top-down’
e proces i toelogicl defct (B - 10%6Y) or Z-buts

ol il b
L OWL wil identify source of URECR by estending energy
Tatedatal. (1958 PEL, 811163 reachto» 106V

iy e =
i | len ‘Bottomeup’ “Top-down’

e | | oS Soflr Hrter
¥ T I Hartr
i : P eoondrs)  (ysare prinaris)
s . Neuirino Fig Sofer Harder

= s ar scomfirss) (Vs are o)
L
Prepapita batnscs Scl

Cronin (1992), Hue) Phys B (Proe Suppl) 208, 213 :
e —
x
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The OWL Concept

Use air fluorescence technique to image 300 - 400 nm
photons in ~ 0.1° pixels (with 10 ns — us timing), from low Earth,
equitorial orbit, airshowers induced by E z 10" eV cosmic rays

Wide angle (~ 60° full, FOV) optics at a 600 - 1200 km orbit in a
stereo configuration — an asymptotic, instantaneous aperture
~ 3 x 106 km?-ster (640 km orbit, 60° full, FOV)

10% duty cycle — effective aperture ~3 x 105 km?-ster

Assuming & (E) ~ E27, the asymptotic OWL stereo aperture leads
to ~ 3000 events/year with E = 1020 eV

OWL could be a stepping stone to viewing majority of night side
atmosphere i

o : 20
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OWL Preliminary Electron Neutrino Event Rates
640 km Orbits, 10% Duty Cycle, 2.5 m Optical Aperture

Interaction 2 Satellites Stereo Stereo
Independently 500 km Sat. 2000 km Sat. Sep.

“Looking Down’ Sep.

Y2 (1) 16 Events/Year 5 Events/Year 1 Events/Year

Topolo mmnm_.. 46 Events/Year 17 Events/Year 13 Events/Year

Defects (2)

Zieer () 20 Events/Year 9 Events/Year 20 Events/Year

E e ot 10¥ eV 2x10¥ eV 10° eV

No. of Satellites

Viewing Event it 2 2

1 Stecker, Done, Salamon. &Sommers, PRL 66 {1991)
2 Sigl, Lee, Bhattacharjee, & Yoshida, Phys Rev D 59 (1998),
my = 10" GeV, X -> g+ g, SuperSymmetric fragmention
3 Yoshida, Sigl. & Lee, PRL 81 (1998). m, = | ¢V, Primary &, ~ E'
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EUSO Concept
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EUSO : Extrenma Universe Space Obsenvalory




EUSO Approach

Fluorescence Spectrum
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Figure 2. Schematic of the possible neutrino factory beams to the CUNL site.
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ing dAsireplysics and Other Basic Setence Experiments at the WIPP Site

Final Environmental Astessment for Cond
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A COMBINED NEUTRINO FACTORY
TRACKING DETECTOR AND OMNIS/Fe
SUPERNOVA DETECTOR

MAGNETIZED Fe BLOCKS
ff %

/

I

y

\

lm 4

S

CHAMBER

Ny -
A v
/ TRACKING
DRIFT
g

/

NEUTRINO DETECTOR

WITH Li OR B LOADED

PLASTIC SCINTILLATOR

WITH DEGRADER AROUND EACH FE BLOCK



The ICARUS T600 module

ﬁﬂi Fh 9

Numbar of indepsndant .
Single iner Internal Di i Length = 19.6 m , Width = 3.9 m , Height = 4.2 m wgu T
Total {cold) Internal Volume = 534 m’ wu )

N b,

Sensitive LAr mass = 476 ton Signal feedthroughs

Number of wires chambers =4
Read pl I ch ber =3 at 0°, + 60° from horizontal
Maximum drift=1.5m
Operating field = 500 V / cm
Maximum drift time = 1 ms

Wires pitch =3 mm ' 2
Total number of channels = 58368

HV feedthroughs

External insulation layer (400 mm)

2 independent aluminum containers
each one transportable inside the GS
Laboratory LNZ cooling circuit

A Hubbla, ET 1, IEARLS. Caliscaton, 10401
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Figure 4. drtistic view of the preliminary sketeh for the LANNDD detector: 1) Tap end cap iron yoke;
2) Bottom end cap iron yoke; 3} Barrel iron retrs yoke; 4) Coil; 5) Cryostas; &} Cathodes; 7} Wire
chamber frames; 8) Field shaping electrodes.



Summﬁrﬁy

) o2 2 Osaulsh B nes
..NJR:JT‘&'M E{—wa - JMR\M; (?nm

i Uniusse

3) Sopedain Howus oce o Wotens Pty
.ol Cactesh M%MWs o~
e Saie @;5 'tj" % L."}_«w E),E"'.i

I
10 = }02'](\/

4) URE Nevitwes
— UPU‘)A\Q’D Vg EuenTt Cqvep
Be TP TENT = =g 2
— ﬂ%eﬂm%/mﬁwﬂm -
s oL fEE 2 oM

bouD BE T New
PRS0 @J}

£) f vyvesh Nevego G STEE
CirLp PO STy fPReTOP Dechy £

(5 ol fotowns /.

Vo a0



