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Current upper limit on the diffuse flux of neutrinos
from AMANDA experiment

A. Gross, :
[astro-ph/0505278]

PMTs loaded
from 1450 m to
2450 m




1guish two types of events

@ CC interaction of
cC

X

@ CC interaction of @ CC interaction of

e CcC T




that can be l P Number of Muon-track events

ceCube

Number of Shower-like events

~ one order of
magnitude lower
than the present

upper bound

VRIS F2JF, (dE, = 0.25 GeV em ™2 st yr!

o J. F. Beacom et al., A few hundred
. D 68 (2003) ete i o

of events in a
couple of years

can be measured by = precision



Traveling distance

L ~ 100 Mpc

1puts and Uncertainties

Spectrum of the incoming
flux of neutrinos

0 < Ny /N,

A
=

At the Earth the
flavor ratio will be

Models of neutrino
production (Fermi acceleration)

predict

But, considering non-linear effects

Can be measured by

precision in IceCube



(o, + Ny, )/ (N, +N,) =2

Best fit
T

#® R is more sensitive to s;;? in the case 6=n (~ 10 %))
# Even for 8 = m, the sensitivity of R is obscured by the 10 % uncertainty in o
@ For s;;>> 0.02, it is possible to distinguish 6 =0 from d ==

@ The effect of the uncertainty in a decreases by increasing the value of o



Best fit
values

#® Variation of A in the interval [0,1] causes a 5 % change in R

@ For s,,>> 0.005, lack of knowledge about the content of the incoming
beam will not cause a problem to distinguish 6 =0 from d =n



)
=
)
o

—0.002
0.02

—0.03
0.0

+0.00
~+0.03

)3

¥
).397

0.C
0
(

“ a3
12

o
=

- D
sm- H#q3

s1n
sin

w 0
_ =
B <
N g
H )
)
2
TR O
T 8
=) g
> 5
w >)
%)
g A .
m g nw
o Cc O
e R LN —
© C Cm
O o e D
2 8. 8 4
O XX %M
e - -
=S f= =
o e =
S
o = Wc_n_v
4 S o © & XD
o c Soe = o  oh &
> ) ° 3 = = S 2
o 0 2 o o = =5 S
= T g — = <
S ¢ & $ Sl 5 ® @@
- oD} mr N
r.teR rtem__ WG O o
@ o 5 oc L8 e O
c 0 T s A AR
& S = €« € <



Main mechanism of
neutrino production

(Pion sources)

gamma rays

Stopped-muon source

Neutron source
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Neutron Source

distinguished

muon and Neutron sources

!

® By 7 % precision in the measurement of R,

Uncertainty
in the

measurement of
R
Pion Source
Pion source can be completely

Stopped-Muon Source
from the Stopped



sin 6,5 € (0,0.003)
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Stopped-Muon Pion Source Na_ [Ny, ¢
Source Neutron Source

® By 7 % precision in the measurement of R, Stopped-Muon source can be
completely distinguished from the Pion and Neutron sources
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Conclusion

ndence of R on sin” 05 is very mild (~ 2 %), but for 6 =
out 10 % by varying sin? 0, from zero to the present

arable to the effect of sin 20,5 . No Way to measure thls ratio; we
ely on models to predlct the value of this ratio.

be established (7. e.; even for maximal CP Vlolatlon 0 =m/2,6 =0 cannot
be ruled out)

= The initial flavor ratio of neutrinos can be determined by the
measurement of R. By 7 % precision, the pion (1:2:0), stopped-muon
(0:1:0) and neutron (1:0:0) can be completely distinguished.






Probability density of the emission of muon

At the rest frame
of tau lepton fE- B = f ok
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1 d°T 1 &, 1 dr
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Uncertainty
in the

measurement of
R
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10 % precision
in the
measurement of o

with central value
a=2

) 50-005

.9
sin® 23 = 0.5% 5 gos

® R is significantly sensitive to the vzcerizinty 11 &,

#® Reducing the uncertainty in sin? 6,; from 6 % to 1 %
removes a substantial part of spurious solutions

I .
sin” f1o = 0.32
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Uncertainty in the
measurement of
R

10 % precision
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measurement of o

with central value
o=3
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Uncertainty
in the

measurement of
R

Pion Source
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Stopped-Muon Source

® By 7 % precision in the measurement of R,

the 4:1:1 source can be completely distinguished
from the Pion and Stopped-muon sources
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