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Particle Identification
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FIGURE 1. Survival probality for i/,, versus logio (L/E) for the decay model, decoherence, extra
dimensions and oscillation.
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Total Rates: Standard Model vs. Experiment
Bahcall-Pinsonneault 2000
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Super-Kamiokande electron energy spectrum

CO
CO

E
ID
L_

O
0
Q_

CO
CO

E

CD
Q_
CO

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

7 8 10 11 12 13 14

7 8 9 10 11 12 13 14

Total energy Ee (MeV)

46



Sic toot

CO
CO
£0.6
CO
Q

0.5

0.4

0.3

Seas. Variation

SK 1258day 5.0-20MeV 22.5kt ALL
without eccentricity correction
(Preliminary)
SSM = BP2000 + new 8B spectrum

• * -

i i-

%2 for eccentricity = 3.8 (8-1 d.o.f.) (with sys. err.)
confidence level = 79%
X2 for flat = 8.1 (8-1 d.o.f.) (with sys. err.)
confidence level = 32%

Z CD DC DC
< LJJ < QL

O a.
LU O

O
O

Q

Slightly Favoured over Flat
Michael b. Smy, UC Irvine

47



Ytow model- (

10
- 3

22/ oscillations

10
- 4

10

10

- 5

CD
10

- 7

10
- 8

10
- 9

10
•10

- 1 1
10

T I PI I I Fl I ] I I I I 11 I I I I I 111 I I I I! I 11 I I I I I I I:

2 d.o.f.
90 % C.L
95%
99 %

Sp(D) + Sp(N)
Excluded _?

i i i i i i i i i i i 11 nl i i i i 11 i i i 1 1 1 i l i i i i i i i

—4 — ~*> —0 —1

10 10 10 10 10

tan2cj

48



10
- 3

2v oscillations

10
- 4

10
- 5

10
- 6

CM

CD

<N
10

- 7

10
8

10
—9

10
- 1 0

10
- 1 1

I I I M i l l I I I I I I I I I I I I 1 I I t I 1 I I I 11 I I I I I I I I

/ \

/ / \ \

LMA

SMA

LOW

2 d.o.f
90 % C.L
95%

— 99 %

CI + Ga+SK rates

+ Sp(D) + Sp(N)

QUASI
VACUUM

i 1 1 1 1 i i i 1 1 1 1 1 I I I I I I I 1 I I I 1 1 I I

10 10 10 10

tan2o)

10

t aU

LMA
FOTUfcS V FACT ?ftO36CTS ; WHICH

(oft ^e sewsmve) to

NOT TOO £MAIL WITH R€SfeCT 1O

49



10-3

10-4

io-e

5
9)

10-*

lo-io

l O " 1 8

nil r i

LMA

SMA

9 0 % C.L.

9 5 % C.L.

9 9 % C.L.

3 9 9 . 7 3 % C.L

LOW

r Cl + Ga + Sp(D) + Sp(N)/ — „ - — ^
8B free + BP2000

Just So2

i i i m l i i i m i l l i i i i urUl i i i i m i l i i i i i in

io-3 10° 1015
tan*(0)

50



As -£or otim. y 's , o$c\ [\&ti
is "hidden* tw
Viowever, raviqe of is <lvevi

0.8 -

* 0.6

it 0.4

0.2

0

. . . . 1

[
I 1 1 1 1

" " I " 1

LMA

. . . . 1 . . .

1 1 ' ' " .

. , . . . 1 . . . , .

, 1 . . . ,"

0 5 10 15 20

K (MeV)

5 10 15 20
K (MeV)

5 10 15 20
E, (MeV)

r . i i . I i i i i i i i i i I i i i i

0 5 10 15 20
K (MeV)

0 5 10 15 20
Ek (MeV)

i

0.8

0.6

0.4

0.2

n

L MSW

—

1 ' ' ' ' 1 " " .

Sterile J

• 
i A

—

—

1111. i . . . i

0 5 10 15 20
E, (MeV)

t
SWA

51



io-3

10-4

io-8

1 r l i I l l

SIIA

10-8

lo-io

io-1 8

90 % C.L.

95 % C.L.

99 % C.L.

99.73 % C.L

Cl + Ga + Sp(D) + Sp(N)
8B free + BP2000

i i i nu l l • 111 ml

io-4 io-3 10° IO1

52



TYPICALLY:

"Steril
WC

<XM<i

|>rooCucje_

too <faau$ MAC tU

VVN SM-A £ v iv\

FIT

WOT 7 LOW



CMOOZ

BouMbs ON > i
1M

AW)1 fAK/C\e PftOS6T> ^ ATM. V

NO $\C,NAL

REINFORCES

4 , - ^ V e <\S 6xPMK/AT|O^ C?F ATM V DATA

VOR

54



CHOOZ all data

300

250

200

150

100

50

0

0

o 2

1.75

1.5

1.25

1

0.75

0.5

0.25

0

e energy

• v signal

— MC

It
if

j i

n •* * /Measure
Positron spectrum ( E x p e c t e d

0 8

55



53

•9

T

o

ON

o

00

d

en
d

d

I I I I 1 1 1 I I I 1 1 I I I I I _i i



Beam Slop
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Schematic View of
v-beam and LSND
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Figure 2: The LSND target/detector geometry.

Detector: 1220 8-inch PMTs
167 tons of Mineral Oil

Veto Shield 292 5-inch PMTs
Active + Passive Shielding

Duty Ratio: -6%
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Sensitivity = 'average' oscillation-limit (MC Basis)
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