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@ Look for the neutrino’s interaction product
(e.1,7)

cosmic ray
& Usedhe earth\as a filter '

® 1:1,000,000
background-—rejection!
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| nfrequently, a cosmic neutrinois
captured in theice, i.e. the neutrino
Interacts with an ice nucleus

In the crash a muon (or electron,
or tau) isproduced

interaction

e

*The muon radiates blue light in itswake
*Optical sensors capture (and map) thelight




Where are we ?

. AMANDA*

] I'

Amundsen-Scott South Pole Station

[not to scale]
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@ 80/Strings

@ 4800 Digital Optical
Modules (DOM)

® 1 kmi volume

@ AMANDA within
lceCube

® Energy Range
107 eV ~ 1020 gV
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Signal = QEX CE ® Gain
A

Gain Collection
Efficiency
(CE), 2D Gain

(freezer)

Noise Rate,
Charge Resppnse
After pulse

PMT Calibration
at Chiba Univ.







What you need fer"Absolute Calibration?

+Pulsedight source bright enough to measure
Its luminosity.

~Our solution

~Dark enough to allow SPE-based measur ement.

~Our solution :/Rayleigh scattering
for beam dump.

Typical dumping factor 1E-11




Linux PC
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| | F: | ch Chanber | —— ] Y

Message Display

|The beam ends at&0. 0093999999966 [Cm) Run photons ...

Photon Ray Display-

Diictapre

Typically4.764957518892241E-11 dumped







HOResponce HOResponce_ped
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ea dist orgD ea_dist_orgD
EonTa 2005

Mean 2.736e09
RMS  2.13%e-10
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[ HaResponce | copeses) [ HaResponc | T
ntries ntries
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RMS 6.925 RMS 2.55
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| Graph |
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forward backward

Graph]  SF0077
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Stability Check
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Stability Check

Graph| SFQ061
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Really see only scattered photons?
SF0077

v2 | ndf

p1

7.122/6
0.01448 + 0.02866
0.5464 + 0.04313

1.2

Pressure [atm]




~Statistics
ephotoelectron #; 10%

>

photodlectron #: 1%

Light yeild (aperture) : 4%

Initial photon fluctuation : 4%

Pressure: 1%

Photon energy probe: 5%

LW oYy /aW4
Totat Error Budget —12.7%




stmmary

-Absolute efficiency of R7081-02 is

20% at p
consistent wit
by HAMAMA™
“Tube by tube
-Statistical err

notocathode centey,
N the gfypicalNQE provided
SU,
difference ~4%.
or'budget can be more

reduced with event-by-event analysis
or taking more data.




xStudy A dependence

xUge likelihood for shot by/shot analysis
xCompar e the measurement result with that of
calibrated | ceCube PMT by HAMAMATSU
*Absolte ' DOM' efficiency







