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Survival probability of neutrino through the earth

neutrino energy (GeV)
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Opening angle of induced muon

Neutrino Energy (GeV)
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multiple scattering of muon in standard rock

distance to detector (g/cm2)
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Control / Communication Link

UART
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68300

400 MHz
clock
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Work
Station

1550 nm 1300 nm
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Standard telephone communication UART
(Universal Asynchronous Receiver Transmitter) scheme
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Quantum Efficiency
                 of PMT R2018
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DUMAND DEPLOYMENT SEQUENCE
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6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2

JBox
   Touch Down

Anchor
   Touch Down

Begin
Data Acquisition

End
Data Acquisition

Files: 
  r1 to r571

GMT: Greenwich Mean Time
HST: Hawaii Standard Time
     (HST = GMT - 10hours)

Mechanical Release
attempted

1:3518:0015:3510:348:34

Data:
 10 files Data set

12/1612/15 GMT

Turned ON OMs, not ON HV

HV on PMTs in OMs

Exposure to the direct Sun

depth 4800m

anchor

GMT

Continues to below

Test

Main

another
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PC
MMBuffer
5Mbytes
Ring Buffer

Splitter

Ship Side - Thomas G. Thompson -
(Temporary data harvesting system)

SM optical fiber
for data and control
signal transmission

Shore Cable (~30m) Data

control

8mm TapeUndersea side
(Fully Integrated DUMAND array)
                       String1

String #1

OM String
Controller

Umbilical
cable

Junction Box

DC power line
for control signal transmission

MM optical fiber
for data transmission
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OM# 2 count rate (kHz)

Count Rate in Deep Ocean for OM #2
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OM no.( 2) pulse width dist. :

Time Interval between Pulses (Zoomed)
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OM no.( 2) pulse width dist. :

Time Interval between Pulses (Zoomed)
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Number of photoelectrons in Deep Ocean for All of OMs

Npe for each OMs
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variance of charge to normal value
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Count rate for base

count rate of 1st dataset (kHz)
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Neutrino spectrum based on EGRET obs. of 3C279
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Neutrino spectrum based on EGRET obs. of Mrk421
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equatorial coordinates system

horizontal coordinates system

δ
α: right ascension (0h ~ 24h)

: declination (-90 ~ 90 )

A: azimuth (0 ~ 180 )
h: altitude (-90 ~ 90 )
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north

eastwest
h

A

object
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celestial sphere

object

celestial equator
vernal equinox

celestial north pole
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Driver
Power supply
control

period:         DC ~ 10MHz
wave length:    820nm -> 410nm
emission time?: 30psec

to refirigirator
to spot illumination
to calibration system

Light tight box

Beam splitter (9:1)

Driver
head

Hamamatsu 2" PMT for
intensity monitor
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light(410nm)

optical fiber (3mm )

optical fiber connector
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LASER

O/E

gate

ND-filter Box

Mirror

Light

OM without
       circuit

Light Tight Box

amp x5

amp x2 discri.

TDC

START

STOP
T1

T2

T3

T4

ring circuit

SCALER

O/E input

O/E output

TOT Q

T1

T2

T3

T4
(timing chart)

ADC

charge
light intensity: 1 ~ 600 pe (stepwise)
illumination:    whole surface (edge/center~80%)
ratate:          zenith angle = 0 ~ 90 (for 4 azimuth)
charge:          0 ~ 500pC (0 ~ 25pe)
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Exposure Test SEQUENCE  -1995.July-

JST: Japan Standard Time

Exposure to the direct Sun 1 MHz Firring1 kHz Firring (LASER)
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