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The AMANDA Experiment
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Configuration

Drilling, Geometry
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Calibration with Surface Arrays

B4
- Depth-Intensity
- Neutrino Separation

B10
- Neutrinos
- Search for GRB Comcudences
- Search for Magnetic Monopoles
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Calibration Procedures
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S

. versus depth:

Attenuation Length vs. Depth (Fit b*exp(-d/a))
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Arrival time digteibutions for
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SPASE-II AMANDA Coincidences
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Coincidences GASP — AMANDA B10

Zenith GASP — Am-B = 27°,

Reconstructed zenith of coincident events:

GASP resolution 1°
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Amanda-B4

0 Depth Intensity Relation

o Neutrino Separation/

NOTE: BY is not claimad
to be a ¥V detector!



Muon Flux in AMANDA-B4 (2)

Vertical intensity:

I(Q = 0, h) = I(Q) . COS(Q) * Ceorr

Vertical intensity of muons (DUMAND,
AMANDA), compared to Bugaev et al.
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Reconstruction
Procedure

* Hit Cleaning

e Line Fit

e Likelihood~Time Fit

¢ Likelihood- Emrg5 Fet

¢ Guqlifg Cuts
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Quality Ceiteriq

o Velocity of line fit B v < i

* Time {ikelihood
° Energj Likelihood
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Event nr: 147742 Mode: L1
\ Electrical Channels
\ Before Cuts: 13 hit OMs. 13 hits
1 Alter Cuts: 13 hit OMs. 13 hits
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Ti< 93« [ll< 128< 146< 16d4< 181l 199<
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No external geometry file open.

Using data file ev_ah238_139-96-1_147742 novert.(2k.
Run nr: 0

Year/day: 1996/139

Time since midnight: 425033815885 s
The data file contains | events.
The array consists of 4 strings.

and 86 OMs.
Tracks available:
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AMANDA B10

o0 General Characteristics
o Neutrino Separation
o Search for GRB Coincidences

0 Search for Magnetic Monopoles

PRELIMINARY !!

© Only odd days , 1997



Basic Characteristics (1)

Numbers of hit OMs
before (left) and after (right) cleaning. Exp: dots, MC: Hist.
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Basic Characteristics (2)

Numbers of direct hits
[-5,+25 nsec] left, [-5, +75 nsec] right. Exp: dots, MC: Hist.
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Search for nearly vertical
upward muons in B10

Cuts: 1. Zenith of line fit > 172 °
2. 215 hits in one string (after cleaning)

Odd days in 1997: - 113 days effective data taking
- 64 262 746 events after

basic upward filter

- after cuts 1&2: 26 722 events

Ngirect Cut Total No. of events Upgoing Downgoing

0 26722 23416 3306
5 384 8 376
6 268 3 265
7 164 3 161
8 97 3 97
9 53 3 50
10 26 2 24
11 13 2 11
12 6 2 4
13 4 2 2
14 2 2 0
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AMANDA-B10

Reconstructed zenith angles of 113 odd
days 1997

’ 0
Cosine of Zenith Angle
Exp. MC-p  MC-v
I13days 0.6days 113 days

Not shown:  no cuts 4910° 3.410° 1789
Not shown: cutlevell 45107 2.110° 789

Solid line:  cutlevel2  3.510° 853 144
Dashed line: cut level 3 452 0 44 4
Dotted line: cut level 4 17 0 16.3

° Will imfrove considerably with
new £ parameter. & better owuts



The number of experimental events (113 days),
expected atmospheric neutrinos (113 days) and
expected atmospheric muons (0.6 days) versus the
applied cut level

1010 ; T | . i I I ?
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Figure 3}: Event 10604848
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Event nr: 10604848 Mode: 112
Flectrical Channels

Before Cuts: 32 hit OMs, 32 hits
After Cuts: 32 hit OMs, 32 hils

£

Scale: Lin
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9 e e

Noy external geometry file open.

Using data file all97.levd.cln.re.l2k
Run ar: 0

Yeariday: 1997/131

Time since midnight: 73508.8749368 s
The data file contains 17 events.

The array consists of 10 strings.

and 302 OMs.
Tracks available:
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Event 1197960:
Arrival time of photons versus depth
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In this graph the absolute arrival time of photons is plotted versus

depth of the observing sensors.

the
mmmmmmmmmmww of
the particle, when taking the reconstructed zenith angle of 155
degrees (0.272 m/nsec).
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Event 1197960
Amplitude versus distance to track
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The number of measured photo electrons in each photomultiplier is
plotted versus the distance of the track.

This plot provides additional evidence, that this event is indeed a
neutrino induced muon. The amplitude information has not been used
neither for reconstruction not for the event selection.



Sky Plot

top - after cut level 3, boftom — after cut level 4
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| Signals in Coincidence with GRBs |
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GRB/B10 Muon Coincidence Analysis

304 BATSE bursts in 1997, GRB sample (-1,+5 min)
Amanda on at 70%, use only odd days

Event rate vs. time (-1,+5 min) for 9 GRBs
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GRB/B10 Muon Coincidence Analysis

Example: GRB 6162
zenith = 92.66°, azimuth = 205.79°

5 events in signal region — not significant

S ECRB6T62
4 [ UTC 42954.825
F Zenith=92.66
3 [ Phi=205.79
2 |
1 -:'_ e H
0 E I ] ] ; ' 1 1 1 l” 1 1 1 I L L 1 'E I 1 1 1 1 I 'l 1 I} L I L 1 1 1
-50 0 50 100 150 200 250 300
%0 ¢ e® [ENTRIES 52
70 | o e ..
C L ] L ]
50 ;' . SR o L &
30 ;— .o . .o. :/ﬁ”\‘ .. .o,
10 e % - »® CE 9 »
_10::.1||||'||aln||?l|:"||||11||'|:|111|1|
—-200 -150 -100 ~-50 0 50 100 150

(zenith(1)—92.66) VS. (azimuth(1)—205.79)

| Entries 74
Mean=1.82432

Bkg 6 Minute Count Distribution

** No significant coincidences found at all. |
% %k |




dn/dx, cm

| Magnetic Monopoles

Light Generation_ in Water




AMANDA B10, 33 days uptime

! Entries ' 856 |
Mean 148.4
RMS 49.13

100 200 300
MP MC

Nch > 75
10 5 " | Entries 1025562 |
| Mean 89.90 !
RMS 14.24 |
4 i_
10 10 |
I
i
103
10°
¥
10 \
1
1 l]
0 100 200 300 0
Experiment
Nch > 75, © > 60 (.2 < 1
" Entries 33 |
Mean ses| 10
RMS " 9691
|
| 1
0 100 200 300 0
Experiment

" | Entries ' 244
! Mean 172.9 7
LRMS __45.57 |
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Acceptance for magnetic monopoles (k = 1)

after
e Nch > 75
o O > (0

e 0.2 < v;pr <0.35

A =4.62-10°m?sr
e Life Time = 33 days
e Duty Factor = 0.9
= Upper limit for monO[;oIe flux (90% C.L.)

2.3
4.62 - 10%cm?sr - 0.9 - 2.85 - 10%s

= 1.9-101%cm2sr 15!

38
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Flux Limit (90%C.L.)

upper flux limit, cm?s™'sr

_L_
-

—
o

10

-14

-
&

-16

- Soudan 2

BAIKAL NT-9

------------------------------------------------------------




Future

o Amanda-l|
0 Deeplce Center

o lceCube



AMANDA-II design

200 - 250 m
AMANDA-II
# = 1550 m ;
Amanda-B nucleus

E | § (height ~ 350 m)

r~
O 1]
of
Ln

-— 1900 m
Top view

e standard Amanda-II'strings, 600-700 m length
O survey strings 1997/98, 1200 m length

Agﬁ" ~ 25-30+ A0° m" (4Te\/)

CSSPIER@HPBAI1, FEB16/18:41



AMANDA-II:

e Configuration
1995-97 97/98 99/2000

B10 3 strings 7 strings, 492 m
42 OM per string

A

e [Effective area | TeV: 3-10° m’

e Technology

- Basically analog-hybrid (fiber + electr.) , passive
LED |

- some analog-hybrid OMs with active LED/LD

- 25-50 Digital OMs
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AMANDA

AMANDA'II (strawman)
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Deeplce
Science and Technology Center

High Energy Neutrino Astrophysics
(AMANDA) 7.4 M$/5 years

Cherenkov Radio Emission (RICE)
Cosmic Ray Physics (SPASE)
Seismology

Glaciochemistry & Paleoclimatology

Cosmogenic Nuclides, Ice Age Periodicity &
Extraterrestrial Materials

Ice Properties, Glaciology & Paleothermometry
Psychrophylic Microbes

Drilling Technology

LOO -» 4O = 46 . 8-40
Site vistt Berkeley End Febr.
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Conclusions

* Detector: 10 + 3 | strincﬁs

'CQ\ib(‘O*iOﬂ: At, ~ Bnsec } B0
Axqz ~ 0.5m

* Results
e 3(4) v candrdates from BY

* \ery preliminry results from DA

e first clear v candidakes . Aareement with
erec{-aHons at thes av\a\\?‘:s level. Wil im\bro\fﬁ
cov\siole/r‘a\o\3 with advanced O\M\‘ASLS \

« no coincrdences with GR& observed
- q)MouoPo\e, q)):/l) < _2" 40“4,6 cmE g s

e Future

- Upt‘jrade Amondg-1T v 44/00
C~ 310" m?)

- TceCuhe (2 5000 PMT) by 200%/08



