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KARMEN Detector

i Shielding

e 7000 t steel blockhouse

e 400 m’ active veto
counter in bunker walls
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LSND at LANSCE
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LSND Detector

167 t hybrid o1l Cherenkov detector

sees Cherenkov and scintillation light

Central detector:1220 8"-PMTs
Veto detector: 292 5"-PMTs

Shielding: 8m iron equivalent
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Signature of the KARMEN Oscillation Signal
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KARMEN?Z : chronology of the

oscillation candidates 1997-2000

Cuts for FC- event likelihood analysis

Cuts on prompt events

visible energy : 16 - 50 MeV
timecut: 06-10.6 us

no fiducial cut

no activities in any detector Cuts on delayed events

partin previous 24 us. visible energy :  0-8 MeV

time diff. :  5- 300 us
spatial correlation: Ax< 80 cm,
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expected signals for maximum mixing : 2443 events (Am = 100 eV2)
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NARNIVIELIN-11 RCSUIL

Analysed: Feb. 1997 - Mar. 2000 7160 C protons
Total data: Feb. 1997 - Mar 2001 ~ 9400 C protons

11 candidates — | no osci signal
3.9 +-0.5 M ve-induced CC sequ. Bayes:
3.5+ 0.3  v-induced random bg. signal > 6.3 evts
1.7 +- 0.2 Ve intrinsic contamin. excluded @ 90% C.L.

3.2 +-0.2 [ cosmic background

12.3 +- 0.6 total background
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Signature of the LSND Oscillation Signal

DAR neutrinos
VAp—> n+ e” (Q=-1.8 MeV)

thermaﬂization
capture

p(n, )
Ev =2.2 MeV

20 MeV <E_<60 MeV

DIF neutrinos
Ve_|_12C — "N + ¢ (Q=-173MeV)

60 MeV < E_ <200 MeV

Improvements of the analysis

e position reconstruction

e Dbetter separation of uncorrelated y's
e combined fit on DAR and DIF neutrinos
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LOND Vy = Ve RESUITS Tor 1995-1990

20<E<60 MeV

Selection Beam On Beam Off v Background Total Excess

R>100 27 8.3+-0.7 5.4+-1.0 13.3+-5.2+-1.0
R>10 86 36.9+-1.5 16.9+-2.3 32.2+-9.4+-2.3
R>1 205 106.8+-2.5 39.2+-3.1 59.0+-14.5+-3.1

Fit on R after beam-off background subtraction

Fit (beam on-off) : 117.9 £ 22.4 correlated events

background (DAR) : 19.5%*3.9
background (DIF) : 10.5*4.6

100% v, — V., : 33300 + 3300 events expected
(protons on target = 28896 C)
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LOIND allU NAINIVIIVIN Udliliaulvil 110t
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conciusion

LSND observes evidence for v-oscillation
total excess: 87.9 £22.4  +6.0

o Bestfit: sin’260=0.003, Am’=1.2¢eV’
e KARMEN excludes large Am” solutions
e low Am’ solutions are still possible

Sy &

Future: MiniBooNE

definitive test of the LSND signal
~1000 events/year if LSND is true
Start: 2002 (detector ready by the end of 2001)
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