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Floor Board

- PMT pulse sensing

- Majority logic event triggering

- Single & coincidencerate scaling
- Waveform capture & digitization
- Data formatting & transmission
- FPGA & PLD reprogramming
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| The LED Calibration System
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>20m

%Shor'e Board

Frequency
Duration

e Gain monitoring _ |
Light amplitude

e Timing

 Free running Calibration Trigger

e Adjustable Trigger frequency

e Adjustable LED’s light output



PMT base

dc/dc converter

Extensive Lab tests
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Number of P.E.s/ sr/Light Pulse
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DAQ Architecture

. |~ tothefloor board

Data Storage
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BERKELEY ELECTRONIC

NEXTQP"

Configure Shore PC FPGAs

Thiz should be done only once
after power-up

5;#1:3!&7 Electronies PAG

Clear Meszages

Stop Acquisition

I

PMT CONTROL
PMTATHY [ FMTETHY |
PMTA2ZHY | PMTB.2HY |
PMTE3HY |
PMT B4 HY |
PMTASHY | PMTBSHY |
PMT & EHY | PMT B.5 HY

PMTATHY | PMTB7HY |
FMT ABHY | PMT BaHY |
PMTBSHY |
PMT B0 HY |
PMT A11HY| PMT B11HY |

PRT &3 HY

PHT &4 HY

PRT &9 HY

PT A10 HY

MO0007:
M 00008
M 00003:
M O0010:
MO0011:
M00012:
M00013:
M000714:
M00015:
MO001E:
MO0017:
M 0001 8:
M00019:
M 00020
MO0021:
Moo0zz2:
MO0023:

Setting PMT2 Threzhold of Floorboard B to 30mt,
Setting PMT 3 Threshold of Floorboard B to 30,
Setting PMT4 Threszhold of Floorboard B to 30mb,
Setting PMTS Threshold of Flaorboard B to 30m.
Setting PMTE Threzhold of Floorboard B to 30mt,
Setting PMTYT Threshold of Flaorboard B to 30n.
Setting PMTE Threzhold of Floorboard B to 30mt,
Setting PMTA Threzhold of Floorboard B to 30mt,

[va not forget to UPDATE! ~
Do not forget to UPDATE!
[ra not forget to UPDATE!
Do not forget to UPDATE!
Do not forget to UPDATE!
Do not forget ta UPDATE!
[ra not forget to UPDATE!
[ra not forget to UPDATE!

Setting PMT10 Threshold of Floorboard B to 30mi. Do not forget to UPDATE!
Setting PMT11 Threshold of Floorboard B to 30mt. Do not forget to UPDATE!
Setting PMT12 Threshald of Floorboard B to 30mt. Do not farget to UPDATE!
UPDATING Thresholds of PMTs 1-4 of Floorboard B

UPDATING Thresholds of PMTs 5-8 of Floorboard B

UPDATING Thresholds of PMTs 312 of Floorboard B

Success, Duplicate Handle succeeds
Creation of event successful
Successful The worker thread was suspended

CAUTION: You have to EMTER the desired PMT threshold(z)
and then UPDATE the coresponding group for the change(z)
to be activated on the floor board

Reszerved Options

UnLock |

| ] ACTION Walue: [mt]

EED

| ) Enter Threshold of FMT12
= Enter Threshald of PMT12

UPDATE Thresholds of PMTs 1-4
UPDATE Thresholds of PMT s 5-8

K

Set Thresholds |

UPDATE Thresholds of PMTs 312 -
DEFALLT ool E able

FPMT &1
PRMT &2

PMT &3
PMT &4

A Calib Pulse Amplit

CALIBRATION PULSE

E.Calib Pulse Amplit |

TRIGGER OPTIONS

A Maj. Log Scaler | B.Maj Log Scaler ‘

PMT 412 ij PMT B.12 HV|

FMT Enable |

A, Calibration Pulser

B.Calibration Pulser

E. Relay Switches

AMajority Prescaler | B Majority Prescaler

A CoincTime Window

B.CaincTime Windo'j

A Adiust Thresholds

B.Adjust Thresholds

FRT A5
FMT &6
PMT &7
FPMT &8
PHT A9
FMT 210
FMT &A11
PMT 212

READ OLD WALUES

N AR ]

Exit

<% 1] A<« <A

i

FHMT B1
FMT B2
FHMT B3
FMT B4
FMT BS
FHMT BB
FMT B7
FMT B&
FHMT B3
FMT B10
FMT B11
PMT B12

Cancel
1

Check

I

Cancel
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\ 2

Shore Board

- Downloadsthe FPGAs & PLD of the Floor Board

- Broadcasts the 40M hz clock
- Recelves Data from the Floor Board
- Transmits Data to the Run Control System
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Real Time Monitor

Environmental

e Thermometers

* Hygrometers
Compass
eI nclinometer/Acceler ometer

e Pressure meter
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Real TimeMonitors




During deployment
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ATWD Counts

Yoltage {mY)

attenuation correction
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Event by Event Sampling Interval Variation
Data Quality (Constant Temperature)

Hit Definition , | Histograms

Waveform Reconstruction
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Data from a depth of 4000 m

Calibration using the natural radiactivity (K4°)
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single p.e. pulse height distribution

two p.e.s pulse height distribution

dark current pulse height distribution

sum of the above
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Number of Events Number of Events

Number of Events

Data from a depth of 4000 m

Calibration Data Analysis Callbratlon Run
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Time Correction {i

[

Pulze Timing Carrections

4540 500 750
Pulse Amplitude {mv)

Data from a depth of 4000 m
Calibration Run

Pulse Arrival Time Resolution (ns)
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Data from a depth of 4000 m
Single PMT Rates

Trigger: =4fold Coincidence
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Data Collected with

Data from a depth of 4000 m

4fold Majority Trigger
Thresholds at 30mV -
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Trigger Rate (Hz)
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Data from a depth of 4000 m

Data Collected with

4fold Majority Trigger

Thresholds at 120mV ©
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