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Our Work

Chiba university group }s working for both
software and hardwgre paxt.

S develop the Java-based
propagator of high energy cosmic
neutrino in the earth and the ice.

e uniformity measurement of
the PMT, gain measurement @-32°C,
absolute QE, etc.
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The Result of the Gain‘-Measurement @ —32°C
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& The Measurement
(of theTirst

lceCube 14PMTS)

temperature.



Table 2 : Possible Error

Possible Error

depends on the PMT Alignment : Al
»Total Translation from Step Number to Length on

~

»Posittion of LED (stepping motor) : As £ #+=0.1mm
»Center Position : Ac < %£0.2 mm
»PMT Alignment : 0 < £50 mm
»PMT Radius : Ar = +£50 mm
»Translation from Step Number to Length on Cathode 4953
depends on the PMT Radius : Al = £2.53 mm
»Translation from Step Number to Length on Cathode

=~ *+4.02 mm

+4.8 mm

Cathode : Al = Sum(A|i2+ AIArZ)



Projection of length from on the
X axis to the surface of-PMT :
(h—1)

R-guide

Step Number C oc h

— || oc gn1H

X

|- =+-sin-i(kir-C)fcm]







|mprovements of measurement systems.
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® Calibration for data analysis
® Effect of the geomagnetic field

® Gain dependence
® PMT by PMT difference




The fluctuation of LED
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Reduction of the shape

of crack of\Magnetic. Shield.
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. the effect of
geomagnetic field, and B shield

® The effect of the geomagnetic field can
be seen at ~10% level.

® B shield reduces the effect of

geomagnetic field, ~5% still remains.




Gain dependenice 2000V vs 1800V
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Gain dependence

® The gain difference of/the efficiency Is
at 5% level, which is/not significant
except around the edge.




PMT by PMI-difference
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Averaged Difference sf0050. vs sfO030 and sf0050 vs sf0016

sfO0B0 vs sfOD16
sf0050 vs sf00AD

& _
- _
& . ¢ -
o - : =
-

20

=
LU
J
5
o
-

—
(o

=

100
Azimuth Axis Angle [deg]




Averaged Difference sf0004 vs flat and sf0050 vs flat

| sf0004 — Idealized Cathode
050 — |dealized Cathode

M3
[

Delta CE [%]

¢
¢

- .
| *+4r|+ B
D | | | | |

0 50 100 150
Azimuth Axis Angle [deg]




. PMT by PMT
difference

® The difference of the gollection
efficiency froma PMT to PMT shows
the variance by 10% at maximum in the

average, but, point to point difference
reach 20% level.

® A single PMT cannot represent all
PMTs.




2 dimensionalb«riew of the.cathode surface
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Exeeutive Summary

® Completed the 2D sunvey,data for
lceCube detector MG implementation.

® Geomagnetic filed effects at\~5% level.

® Gain vs Collection efficiency Is.not
significant, less than ~5% .

® PMT by PMT difference Is remarkable
which reach ~20% level.




Outlook

® Absolute Quantupm Efficiency :
PMT/DOM

#Galn Scanning

®\Wave Form data taking
®Angular Response
&DOM simulation
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Calibration PMTs

/ cr amfb"‘et_k

PMT Box
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Futureplan

® Now, we-start developing new Scattering box.
® Easy to change PMTs - Useful/ite calibrate many PMTs

® To' exchange gas, we will use yacuum pump
- We can easily control the gas quality.

Monitor PM
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