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Neutrino event topologies in MACRO
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Effects of v, oscillations on up
throughgoing events

Flux reduction depending on zenith
angle for the high energy events
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Neutrino induced upward
throughgoing muons

Identified by the time-of-flight method

X
T, N 1
? \Sg’eamer tube trapk 1 e (Ti T2 ) ¢ — <: TR l
1

\

At ~ 0.5 m e ) A(Posfh‘OM) ~ 4 e
Background rejection cuts:

« agreement between streamer track and scintillator
hits

e >200 g/cm? of absorber crossed to minimize the

background due to Tn’ s produced by { muons
(Astroparticle Physics 9 (1998) 105) |

e automated data selection procedure (no visual scan)

* several independent analyses
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Upward throughgoing muons:

the data set
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Background source for the v, events:
pion production by atmospheric muons

MACRO Collab., Astroparticle Phys. 9(1998),105

TCi

T

* Mainly pions produced at large angles by
U interactions in the rock around the detector
L+N =+ 7t + X)

- Tn Rate ~ 105 x Atmospheric pl

 Estimated background in MACRO:

~ 5% for the stopping muon sample
(MACRO Coll., PL B478 (2000),5)
~ 1% for the up-throughgoing p (>200 g/cm? cut)
(MACRO Coll., PL B434 (1998),451)



o
ACR
M

1
RC 200
(C

6-
.5”
ik

0

0

g

6

2

0

0.

t

4

®

0.

A
T
A

5

—

H
12'_5r

C
M

0
<
1
e

<

1

!

1,, -
A
&7

/’/l p' (.'
‘/

2-2/

8

J 0

0
S
0

C

me <

n .
d;
i
@.

A

p

]

Y

A

¢

an

s

09

3u

N

1

n

&

2

0

Y-

ui

S _




90 r

Nurnber of events

Nurmber ofv events

100

MAC RO

154 evgnNTS

E, =~ 4 Ge\/
UP-SEM!COI\ITAWED
zw "

R‘“ MEASURED _ 15%
T ExXPBECTED 285 °

- +01S
= ().5‘4-5:‘0.045—‘"‘.r fr

262 EVENTS

ID+UGS

0.4 -0.2

—lcosOl

9,
vy
\
»’
0/7 M
M A ;

UPSTOPPWVG +
+ DOWN SEMICOMTAIVED

C
Rz MEASUREB _ 261 N
EXPECTED ™ Ty ©

~ 20801004 x0.Q tOAT

STA?  SYs y



%%, cL

0.8

0.6

0.4

0.2

T ._ Mw.wun"w“wuwuo T _/ b g /m ,
] 1 = |
- i 0 a
m N ) Ll
- Owrc\\o 7 n ' “ | ,
{® ‘v i
i o vor | _
| Jo
R o)
i * w ]
B Nt R e
9 S
BN S
i <
| O 4
-l |
B ()
B
I ; |
1.1 | { _:_____ | —_____._ 1 _:_____ | _____.__ 1 O . !

— (Q\| [hg) < n
| | 1 | |

o o o (@] m
(:A\3) ;Y

~— ~ ——




Confidence level regions
 (vp--> vt oscillations)
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I ENERCY ESTIMATES FROM MULTIPLE CoutOMB Sca

STREAMER TURES VSED IN DRIFT MODE

VSING QTP (CHARGE AND TIME PRocESSOR) WHICH MEASUR
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