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Reactor : Chooz/Palo Verde

P( rTe ® rTe) = P(D\/Ijtm’ qchooz)
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Three Neutrinos
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Three Neutrinos
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Three Neutrinos
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Three Neutrinos

Dt << DM°

Solar Psn(ne ® ne) — P(sz,qlz’qls)

Atmospheric F)31 (na:e,m ® nb:e,m) — P(Dvl Z’qZS’QB)

Reactor P, (N, ® n_) = P(D™m ‘ Dm21q12 13)

Two scales




Three Neutrinos

Weak bound on ¢,
Small quvalue preferred: 0.00, 0.01
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Three Neutrinos

Including reactor (Chooz) data:
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T'hree Neutrinos: 0,

Bound on (5 :

W oxP=sin*d, 5
3 ranges:
247 10° <Dn’(eV)<24"10%V* 147 10°<Dv*(eV*)<6.0" 10°
3@73 089 044-066 <024 ¢

U, I—q;oza 066 024- 075 051-087—
§006- 057 040- 082 048- 085,




KamlL AND reactor data:

Matter effects negligible
CC detection

no signal
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Four Neutrinos. n.

3 scales (Solar, atmosp., LSND)

LEPdata p 3n_. m£ 50GeV
® n, 4t state?

U =U,UxY,U,UUp

Solar n,® n, =cy,C,n + \/1' 02230224n a
Atmospheric
(2+2)

Where :

n b = S23CZ4ns i CZ3n u SZ3SZ4n S Q ng = S24ns L C24nt

If q,=0 soiN,®n, =9nh n_+cosh n
23 _ :
Amn ® n, 2 =cosh n_+sinh n,




Four Neutrinos. n.

2+2 . Solar and Atmospheric compatibility?
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Four Neutrinos. n.

Sterile limit weaker if free °B:

PEE

P(°B) = ®(ve) +P(vur) +P(vs) = P(ve) + (1 +tan® n)®(vur)
In other way (Barger et al., PRLSS, 2002):

®(CC) = B(°B): < Poe > 77 £
B(NC) = D(®B) : (< Pee > +c05° p(1— < Pee >))

Sterile content: Improvement with Solar + KamLAND :

KamLAND = < Fee > at~ 7%

+SNOCC = O(*B) at ~ 10%
+ SNONC = ®(v) at ~ 12% ( sin’h <0.16)




