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Chooz: v, Disappearance
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3 active flavors

(but can be easily modified to accommoda.t.e 3+1)

|Va> = Z Uailvs)

The parameterization used for the unitary MNS

. . -9
matrix, U, is \ Cy  Sa® C Su
Ca, Say | ~Sa S
~ Sy Cay 'S‘gs Ciy \

_ : o s
C13€12 C13812 S13€

i6 id
—C23812 — 813823C12€ C23C12 — 813823812€ C13823
id i6
823812 — 813C23C12€ —823C12 — 813C23812€ C13€23

© VA, ezb(a. |
where cji = cos0;; and s;; = sinfji. cLeJ(
wi*wﬂn

The primary element of interest here is
|Ue3|?  or  sin® 265

and 9.
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(Mass)?

e LSND is small effect (O(few x 1073)) at large
IM? ~ 1eV?

e suggesting a small v, component in vy, 9 and
V3

DOE: 8+ 1v2+ 2 Stephen Parke, Fermilab
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e For LSND Energies and Distances:
we have an effective 2 neutrino scenario

P(v, = ve) = 4|UL4)?|Ueq |281n2(5 Ly
W

.2
sw 26
BUT Be

B i
=

e V. disappearance: Bugey and Chooz

Pve — ve) = 1= 4|Uca)?(1 — |Ueq|?) sin? (S2LE)

e v, disappearance: CDHS and SuperK

Py, - vy)=1- 4|Uu4lz(1 = |UM | )51112(6 )

DOE: 3+ 1v2+ 2 Stephen Parke, Fermilab
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If LSND is correct then in this 3+1 scenario,

e v, disappearance

AND
=

e v, disappearance

effects are just beyond current limits for
SM? ~ 1eV*.

e In this scenario, mini-BOONE, as well as
confirming the LSND signal, should be able to see
v,, disappearance. SooN - L\ 2003 f

waybe-

o“also K2K near detector

DOE:3+1v2 + 2 Stephen Pm:;e Fermilab
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2+ 2

A |
Vn C| V4
” Vg 7\ > 8M2Atmos
(Mass)?
\Y Yy
Ve ( V? = 8MzSolar

e the Solar Pair (14, vs) invelves v,

e the Atmospheric Pair (v3, v4) involves v,
BUT

e the LSND + ... results implies there is only

small mixing between the Atmospheric Pair and
the Solar Pair

). must be involved \— A\
> Privaccplenc ol for Solewr

. *\‘ Stephen Parke, Fermilab
Oacn \\a\ OW.

$H oo rled et K K
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e thus the Solar Pair is a mixture of
ve and (cosa vy + sina v;)
e and the Atmospheric Pair is a mixture of

v, and (—sina v, + cosa v;)

THUS, EITHER

e the Solar Pair has a significant sterile
neutrino, vs, component

OR

e the Atmospheric Pair has a significant sterile
neutrino, vs, component

OR BOTH

DOE: 3 +1v2+ 2 Stephen Parke, Fermilab
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