Water properties with the DU-2
nanobeacon runs

Yes we can (at least maybe)



Water properties

Absorption length

Scattering properties

Essential input for simulations

Not very precisely known at the moment



Why we should not do it

 Many have tried (with ANTARES data) and
failec

* Horribly complicated

 Nanobeacon angular spectrum is not known
==> can mimic many effects



Why | want to do it

 We have multi-pmt DOMs (see next slides)
* \WWe have great time resolution

» Water has better scattering properties than ice
and we want to show that

e Nanobeacon time calibration turned out to be
super-easy

* We have new LO runs that show some very
promising features
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Nanobeacon pulse from DOM1 is visible up to DOM11.

This is from run #2621 with a high voltage on the NB.
~8 minutes of data.
See http://elog.km3net.de/Analysis/83

DO DAQ Ch. D

DOZ DAD Ch. 22

DOiS DAD Ch. 22

D4 DA Ch. 22

DOME DA Ch. 22

DO DAD Ch. 22
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DO 11 DA Che 22

DO12 DAG Ch. 22
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DO 14 DAG Ch. 22

DO15 DAG Ch. 22

DO 16 DAG Ch. 22

DOt 1T DAG Ch, 23

DOt 18 DAG Ch, 23
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This is from run #2621 with a high voltage on the NB.

~8 minutes of data.
See http://elog.km3net.de/Analysis/83
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DOt 18 DAG Ch, 23
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Due to overexposure
Red peaks are separated 255 ns
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This is from run #2621 with a high voltage on the NB.

~8 minutes of data.
See http://elog.km3net.de/Analysis/83

= DO DAL Ch. D

D02 DA Ch. 22

= D03 DAD Ch. 22

D4 DA Ch. 22

DOME DA Ch. 22

DO DAD Ch. 22
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DOfdE DD Ch. 22

DO DAL Ch, 22

DOA10 DAG Ch, 22

DO 11 DA Che 22

DO12 DAG Ch. 22

= D013 DAG Ch. 22

= D014 DAG Ch. 22

m— DO DAG Ch. 22

DO 16 DAG Ch. 22

DOt 1T DAG Ch, 23

DOt 18 DAG Ch, 23
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Nanobeacon pulse from DOM1 is visible up to DOM11.
This is from run #2621 with a high voltage on the NB.
~8 minutes of data.

See http://elog.km3net.de/Analysis/83
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DO 16 DAG Ch. 22

DOt 1T DAG Ch, 23

DOt 18 DAG Ch, 23




Naive fit of eff. absorption length

Absorption

1§
8 T
210"
5 F exp( -h/L + C) / h"2
L1022 L is ~60-70 m
£ = .
=0 (depending on the range)
Em'ﬁé—
.E} Z
=10
m —
Z —
2107 l I
= -
S 6l .| | | | | | |
o100l e A
g 0 100 200 300 400 500 600

Height above NB
Same run as before (#2621)



Naive fit of eff. absorption length

Absorption
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Naive fit of eff. absorption length

Absorption
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NB visible on DOMs below

Nanobeacon brightness (#hits per pulse) of DOM1

Hit time modulo pulse period DOM1 DAQ Ch. 0
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Run #2422, NB on DOMS3 is on!



NB visible on DOMs below

Nanobeacon brightness (#hits per pulse) of DOM2

Hit time modulo pulse period DOM2 DAQ Ch. 0
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NB visible on upward looking PMTs
on DOMs above

Hit time modulo pulse period DOM4 DAQ Ch. 0
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Nanobeacon pulse on channel O of DOM4 (directly above the NB)
Run #2422, NB on DOMS3 is on!
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Hit time modulo pulse period DOM6
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#hits per pulse (assuming 950 pulses per slice for 1470 slices)
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Tails of scattered light, easily visible for >200 ns
Converge ==> multiply scattered light loses direction
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Run #2422, NB on DOMS3 is on!




Talls

« PMT direction allows to separate direct light
from scattered light

* Exponential tails could provide a lot of
iInformation on scattering

 Bonus: source angular spectrum is less
Important for multiply scattered light
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