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Analysis A

90% CL Karaiokande (multi-GeV)

90% CL Kamiokande (sub+multi-OeV)

9 0 * CL

i . . . . i . . . . i

0 di 0.2 0.S HA 0.5 0.6 0.7 0.8 0,9, I
* Sin3(26)

at \Smltm\ = 3 x l (T3
ey2

J
for all \Smltm\ sin2 2013 < 0.05



Oscillation parameters
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Limit on 0 13

SK 90% CL.
SK 99% CL.
CHOOZ 90% CL exclude

PALO VERDE 90 % CL exclude
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sin2e13
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3 active flavors

(but can be easily modified to accommodate 3+1)

The parameterization used for the unitary MNS
matrix, £/, is / \

C13C12 C13S12
-a \

~C23S12 —

\

C23C12 —

—S23C12 -

<S
where c ^ = cos Ojk and Sjk =

%5
C13C23

The primary element of interest here is

ue3 or sin

and 5.
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Normal Hierarchy

lite (eV2)

Inverted Hierarchy
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'Burr

LSND at LANSCE

1000 pA beam
800 MeV protons
120 Hz repetition

n and n decay at rest and in flight

1O2

io

10(u with SOHz (18S)

0 200 400 600

LSND Detector
• 1671 hybrid oil Cherenkov deleclor
• sees Cherenkov and scintillMion light
• Ontral detectcr:1220 8M-PMTs
• Veto detector, 292 5"-PM"R
• Shielding: Sm bm equivalent

Squid PWT



MiniBooNE

Proton from

8 GeV Booster

5x1020POT/yr

Detector at

500m from

Target & Horn

37

Start;

of Hm LSND signal
ear if LSND is true

(detector ready by the end #f 2001)



The FNAL Booster

8 GeV proton accelerator built
to supply beam to the Main Ring,
it now supplies the Main Injector

Booster must now run at
record intensity

MiniBooNE will run simultaneously
with the other programs:
e.g. Run II + BooNE; 5 x 1012 protons per
pulse at a rate of 7.5 Hz; (5 Hz for BooNE)

5 x 1020p.o.t in one year
Challenges are radiation issues, losses

January 21-26, 2002 Janet Conrad, Columbia University WINt)2
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(Mass)1

8M2
LSND

2
Solar

• LSND is small effect (O(few x 10"3)) at large
SM2 ~ leV2

• suggesting a small vs component in v\, 1/2 and

DOE: 3 + 1 v 2 + 2 Stephen Parke, Fermilab
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• For LSND Energies and Distances:
we have an effective 2 neutrino scenario

BUT

ve disappearance: Bugey and Chooz

P(ye -> ve) = 1 -4|*7e4 |2(l

disappearance: CDHS and SuperK

S + 1 v 2 -h 2 Stephen Parke, Fermilab
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DOE: 3 + 1 v 2 + 2 Stephen Parke, Fermilab
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3+1 Scenario is NOT completely excluded

0
r

.' 3 + 1 v 2 + Stephen Parke, Fermilab
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If LSND is correct then in this 3-hl scenario,

• i/e disappearance

AND

• i/M disappearance

effects are just beyond current limits for
SM2 ~ leV2.

• In this scenario, mini-BOONE, as well as
confirming the LSND signal, should be able to see
v^ disappearance. SooK) — <&\\ ^ O O ^ £

also K2K near detector

DOE: 3 + 1 v 2 + 2 Stephen Parks, Fermitab —
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Solar

the Solar Pair involves v

• the Atmospheric Pair (1/3, 1/4) involves i/M

BUT

• the LSND + ... results implies there is only
small mixing between the Atmospheric Pair and
the Solar Pair

be. i

DOE; 3 + 1 v 2 + Stephen Parke, Fermilab
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thus the Solar Pair is a mixture of

ue and (cos a vs 4- sin a vT)

and the Atmospheric Pair is a mixture of

Vp and (—sin a v8 + cos a vT)

THUS, EITHER

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

OR

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

OR BOTH

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