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Background Sources
Bioluminescence Activity
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Background Sources
Bioluminescence Activity
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Background Sources
Bioluminescence Activity

Light Bursts with duration 1-10sec
*Site depended

*Decreases exponentially with depth
«Seasonal variations

«Correlated with water currents

*Contributes to detector dead time



Froction of Events

Froction of Events

Fraction of Events

Background Sources
Bioluminescence Activity

Emitted light at the single photoelectron level

Number of Collected P.E.s

Trigger: = 4fold Coincidence

Up Locking PMTs

015 —+
LR | :I
; '|"
,J.I...l h"*ﬂz S PR |
a 1 F 2 F ]
Hurnbar of Photoslactrans
Q18
oo [P
.
_r*_:l_l_l_l_l_l_ﬁh.m..l.-ﬁlu.l.u.g..l.
Q
a 1 z a -+
Humber of Fhotoelectrons
ad —E‘i::
ity
aos |- t
[ e,
a b | PR SR R
4] 1 2 a 4

Number of Photoelectrons

Froction of Events Froction of Events

Fraction of Events

0.1

0.06

Li]

0.1

0.075

008 —

'-+

DC2S —

a1

0.5

+r++H~

| Fm#'“‘m Gty
’ 1Nur'r1bar if Phnto:Iactrnn;
3
[ 1 -F-I;F“H:#ﬁ%. .
:i.lumber :f Phut:elec:tmn;
[ {
i
B J%

L #ﬂ*wwh

Mumber of Photoelectrons

'|' During Bioluminescence Activity

——— Bioluminescence Activity Excluded

Froctian of Events

. 8

Froction of Events

Fraction of Events

=]
-

OFE -

o
g

Down Loaking PMTs

- it
-y
S
~ *#,
P T TR
Hurnbar of Photoslactrans
|
Hd
iy
<
W
ALY A
Humber aof Phatoelectrons
i
¥ Pt

Mumber of Photoelectrons

Froction of Events Froction of Events

Fraction of Events

a1

a.01

01

006

q

K
LF#'I‘ ﬂjr

‘H.
P T, T PO R |

a 1 2 3 &
Nurmber of Photoslactrans

¥

iy
'H' ++P-|-H.+‘|'
K I ﬁ 41

Number of Photoelectrons

K

iy
T
: [P YT R

a 1 2 | 4
Number of Photoelectrons




Background Sources
Bioluminescence Activity

Bioluminescence Contribution to the Total Trigger Rates

Bioluminescence Occurs for the 1.1% = 0.1% of the Active Experimental Time

— Total Trigger Rates
o Bioluminescence Contribution to the Total Trigger Rates

O Experimental Trigger Rates from Periods Without Bioluminescence
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Background Sources
K40 beta decay

Increasing Thresholds does not affect seriously the detection efficiency

Data Collected with

4fold Majority Coincidence

Trigger
Thresholds at Thresholds at
30mV 120 mV
Measured
Total Trigger
Rates 2.61+0.02 Hz 0.12 +0.01 Hz

(greater or
equal to 4fold)

M.C.
Prediction

(atmospheric
muons only)

0.141+0.005Hz | 0.12+0.01 Hz




Background Sources
K40

K40 radioactivity can be used for calibration purposes in deep sea

Data from a depth of 4000 m: PMT Pulse Height Distribution
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Background Sources

Cosmic ray muon background Atmospheric muon angular distribution

Okada parameterization

Zenith Angular Distributian
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Background Sources
Cosmic ray muon background

Down coming atmospheric muons can be misreconstructed as
upcoming neutrino induced muons (mirror tracks)

By using the accumulated charge on each PMT we can reduce the
mirror track background
(the reduction depends on the available degrees of freedom)



Signal processing

mesd
[
m i

=
o =

Detector Preparation

Amplitude
R

Attenuation Correction

=
o

Fourier Transform-
Comparison

‘<;\v/;7’

=
i

Phase (rad)

-2
-8
2]
=
3200 -
[5)
)
E
2100
U;l...l...l.\.\\\\I\..I...I.
0 20 40 60 = 102 129
ATWD Sample Number

E L™

E .-II|||.

T T B TR vt i) L T T 1 1Y
) 20 40 EO B0 160

Frequency (MHz) freauency (hz)

F MTLI1T ]
E '-l"" "'o--.
:"' ey

_|é1 2:] * 4.In I FIIH ﬂll"l 1|'|§||'||I -
Frequency (MH2)
Refer encewaveform

Electronic delay lines \

and amplifier Coaxial cable

N



Signal processing

40 MHz Clock Waveform Capture
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Signal processing

" raw data
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Signal processing

— Before the F.F.T and the attenuation corrections

— After the F.F.T and the attenuation corrections
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Signal processing

Arrival time definition...
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Number of Events Number of Events
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Time Correction {i

Data from a depth of 4000 m: Calibration Run

Pulze Timing Carrections
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Reconstructed Waveforms
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Expected and Measured charge
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Run: 81 127 Event: 1/89
|nput to the Fitter
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Run: 81 127 Event: 1/89

Best fit Fit Results

i s
® ﬁ..i-.i..,i_, e —| &%

Page 1 |Page 2|

Correlatiion Matrix
Wi Wy Wz  Theta Phi
Mumber of Selected Pulses : 5 Humber of Used Pulses : 7 x% 2. 579 Q%310 300 QL: 64 600 1.00 0.38 -0.99 -0.33 -0.36

" 0.38 1.00 -0.490.72 0.70
Theta 12.32 +/-26.40 Phi 58.47 +/-144 E0 d22.50 +39.40 -2.89 0000 4091 00 082 0 84

Vi 24.91 +/-33. 52 vy 1507 +/-10.28 Vz33. 56 +/-41.01 -0.330.72 0.22 1.00 0.9
-0.360.70 0.24 0.9 1.00 Show Detailsl

Correlatiion Matrix

Mumber of Selected Pulses : & Humber of Used Pulses : 7 x% 2.402 Qx%173.500 QL : 49. 160 l1.00 -0.72-0.950.56 -0.58
. -0.721.00 0.50 -0.830. 98

Theta 91.86 +/-9. 99 Phi 11.22 +/-28 55 d17.50 +24.97 -5 32 S0.95 050 100 -0.280 23
Wz 43,21 +/-21.44 Vy 14.33 +/-15.05 Yz12.82  +/-19.76 0.B6 -0.83-0.281.00 -0.81
-0.560.98 0.33 -0.811.00

Correlatiion Matrix

Number of Selected Pulses : © NHumber of Used Pulses : 7 x% 6,313 Qu%B892. 100 QL : 47. 910 1.00 -0.850.83 -0.03-0.80
-0.651.00 -0.21-0.220.97

Theta £3.93 +/-6.24 Phi 24.69 +/-25 34 di4.00 +9.58 -6 04 Tel hollmns hun
Vg o 4428 +/-10. 76 Yy 21.04 +/-13.04 Vz-5. 78  +/-10.82 -0.03-0.820.19 1.00 -0.16
-0.800.97 -0.40 -0.16 1.00 Show Detaﬂsl

Correlatiion Matrix

Number of Selected Pulses : © NHumber of Used Pulses : 7 x% 6.343 Qu%666.500 QL : 48 540 1.00 -0.330.8% -0.88-0.75

. -0.331.00 0.08 0.73 0.79
Theta 161.30 +/- 23.58 Phi 341 80 +/- 5&.43 d 12.00 + 27.66 - 1.29 089 008 100 -0.59 -0 51

Ve o 405 +/- 12,71 Vy 3.97 +/- 13.39  wyz -41.27 +/- 14.25 -0.880.73 -0.591.00 0,93
-0.750.79 -0.510.93 1.00 Show Detaﬂsl




Run: 81 127 Event: 1/89

Pictorial Representation
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Zenith Angular Distribution

Zenith Angular Distribution |
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Extension to many floors

sEach floor runs independently (floor sub-event)

*An event is a collection of several floor sub-events when certain
requirements (e.g. timing) are fullfilled

* Online event-building

*Offline track reconstruction

» Track segment fit: using the PMT’s of each Tower
» Global fit: using matched track segments.

«Second iteration to collect more points

Trivially the best strategy is to use all the PMT’s independent of tower
This is depended on the trigger, data transmission (e.g. optoelectronics)
and DAQ architecture



Event 2213 — Run 78 — BFile 70
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Best Fit
q

Event 2213 — Run 78 — BFile 70

" e 3

Page 1 |Paqe 2|

Number of Selected Pulses : 7 Number of Used Pulses : 7 x% 2. 287
d7.00
vzl.64

Theta 92.53 +/-13.82
V& -47.83 +/-10.Te

Phi 148 50 +/- 36.31
Vy 24,52 +/-20.48

D P e C T TR

Qxzule. 620 QL 30.550
+16.47 -0.90
+/- 6. 32

Correlatiion Matrix
Ve Wy Wz Theta Phi
0.00 0,99 057 0,91 -1.00
0.99 0,00 0.53 0.92 -1.00
057 0.53 0.00 0.81 -054
0,91 0,92 0.81 -0.04-0.91
-1.00-1.00-0.54-0.911.00

Show Detailsl

Number of Selected Pulses : 7 Number of Used Pulses : 7 x% 3. 014
d10.00
vz 45 00

Theta 25.97 +/-218.40
V& -25.19 +/-111.30

Phi 212 60 +/- 71 31
vy -9.33 +/-01 16

Qxz16 450 QL: 23040
+194.00 --3.90
+/-31.91

Correlatiion Matrix

0.00 1.00 1.00 1.00 0.98
1.00 0.00 1.00 1.00 0.97
1.00 1.00 0.00 0.99 0.9
1.00 1.00 0.99 0.90 0.9
0.98 0.97 0.9 0.97 1.00 Show Detailsl

Humber of Selected Pulses : 7 Number of Used Pulses : 7 2
Theta 98. 77 +/-11. 93 Phi 164. 30 +/-68. 77
Wx -37.18 +/-30. 45 Wy 3.83  +/-19.49

d43.50
Yz 22 489

Qx#1854. 000QL: 77210
+42 85
+/- 500,92

-10.84

Correlatiion Matrix

0.00 -0.991.00 -0.29 0.03
-0.990.00 -0.990.32 -0.02
1.00 -0.990.00 -0.29 0.03
-0.290.32 -0.29-0.15 -0.79
0.03 -0.020.03 -0.731.00 Show Detailsl
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