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Figure 16: Schematic of the proposed detector.
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Figure I: 90% C.L. limit expected for MiniBooNE for v, — v, appearance after one year

of running, including 10% systematic error, if LSND signal is not observed (solid line). Sum-

mary of results from past experimenis and expectations for the future MINGS experiment
are also shown.



H ez Enma'&:s

Y
MY =l z
Ve
Etf::«;mwm M
INAC Ve
. ‘. oe e @
M= p‘

o HIGH, itmewN Pomry

o SmA. Beam SIRE, » 1o¢™
M
@ T ¢V
o HIGH INTENSITY
O XIOSWJ 7 cl/yf/"

PP PiLE P 14 TA%sEr

SAMPLING  CchACecRimER !
K. Mo FARA



T T T TTrrI71 F T T Trrrr

rk Gray is LSND
90% Conf.
ght Gray, 95%

T llrrill

l.lli]!ll T
L lJIkrkIl

il

T

10

T II'IIII[
Ll

T [JIIAIl

10" EMini~BOONE v,
(2.5 x 10® pot - 1.km)

-2
10 | T E
- Ve, MINOS ]
i 907% Sensitivity (2 yrs) ﬁ“--_n‘ ]
10 L Conf. Limits ]
: 1 1 1 ||I|J| 1 1 1 ||\||r._ 1 1 1 L_|J|JI it 1 | .| |lj_5
10°* 1077 1072 19 1

sin?24

Figure 1: 90% C.L. limit expected for MiniBooNE for vy —+ ke appearance afier one year

of running, including 10% systematic error, if LSND signal is not observed (solid line). Sum-

mary of results {rom past experiments and expectations for the fuiure MINOS experiment,
are also shown.



4 pickatland, A sampiing o1 iveutiinu ierectors, £ G Workstiop

Aevin vekalla 6
| Too Many Neutrinos? |

CCFR (Columbia-Chicago-Fermilab-Rochester) -
LAB-E Detector - Fermilab E744 and E770

1985 1987-88
et NSRRI T
NN "“I L] bt il 1
B \tkon @ I | i o
N i § i gaad
| ! 3 | :a:: G R
[} |
14

NuTeV: 600 m downst of RLAZ. one tury

1 Date: Thu Nov (44:48 1957

E@@@@I@

7ummum,, mum,muuumwun 1, N

P e —————




Kevin McFarland, A Sampling of Neutrino Detectors, FMC Workshop 3

P Kier)

Where and When

e Shielding requires about 2.2m/GeV
> this is still short...

e Beam still contained within 1 meter !

Collider
50 GeV 100 GeV 175 GeV 250 GeV
Baseline 120m 250 m 450 m 600 m
50% v’s within -~ 15cm  15cm 15 cm 15 cm
90% v’s within 3cm 40 cm 40 cm 40 cm
108 DIS v, Events/kg/yr (10 cm)  0.18 0.35 0.60 0.90

Recirculating Linacs
RLA1 RLA2 RLA3

Baseline 26m 200 m 600 m
50% v’s within 25cm 30 cm 25 cm
90% v’s within 75cm 75 cm 60 cm

10° DIS v, Events/kg/yr (10 cm) 0.035 0.10  0.32
e Target can be tiny (or statistics large)

e Peak frequency of pulses: 300 kHz-1.5 MHz; easy!
e Sneaky reason to like RLAs:

> if collider is down 10% of time, can Increase statistics by
factor of 2-5

'MC joint project with D.A. Harris
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® So small, it fits in a truck, and can be moved to opti-
mize L/FE vs rate

e Backgrounds?
> Require single muon scintillation. track (charge), through
calorimeter, watch for decay of muon in back tank
> Veto DIS (too much scintillation light, tracks)

> NC single 7~ production (low o, 7~ capture before decay,
decay in flight gives kink in tracker, initial angle, etc.)

> Pileup? Veto inefliciency for cosmics?
® Uy, — U also, but not as clean (single 7°)
e OK, you could make this a “real” experiment too, 1km away,

2m X 2mx2m tank, and get a million events with good oscillation
probability at Am? ~ 1 V2, but would that be as much fun?
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Over view
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| Options ’

® Will consider long baseline (Fermilab —> Soudan)

and very long baseline (Fermilab -> Gran Sasso)
scenarios.
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Angular Dependence of Neutrino Energy Distributions

® Fluxes in Europe (L = 9900 Km)

(Neutrinos / m? / year / 500 MeV) x 10"
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Sensitivity in the (Am2,sin220)-Plane for
a Ve —> v, Appearance Experiment
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