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Behavior check of prototype board

Check of Ethernet behavior using event number
from Master Clock

Event number

VME trg32
1. Count up event number and
send to Master Clock module

el I h |

2. Receive event num
and send 60MHz cloc
and encoded event
number via RJ45, LVD

level

Master Clock
Expected Event number

Encoded Event number .
are read out from Client

60MHz system clock
(LVDS level) I PC!

. Event number
|
Via Ethernet

O

Prototype beard | 2
3. Decode event number Client PC(Linux)

. 4. Receive event number
and send it via Ethernet .
and read out Received cell at PC,



Famous Star Is Shrinking, Puzzling
Astronomers

Researchers at the University of California, Berkeley, first
measured the star in 1993 with an infrared instrument on top
of Southern California's Mount Wilson. They estimated the
star to be as big around as Jupiter's orbit around the sun.

But measurements made since then using the same
instrument show that Betelgeuse has withered by 15
percent—a reduction in size roughly equal to the orbit of
Venus—over the past 15 years.

The cause of the star's rapid contraction is a mystery. But the
team noted that they had observed an unusual big red spot on
the star three years ago.


http://science.nationalgeographic.com/science/space/solar-system/jupiter-article.html
http://science.nationalgeographic.com/science/space/solar-system/venus-article.html
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Master Clock

digital HITSUM output
from QBee

We will place new modute—
here.
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Summary of the test results w/o the pre-scaling system

Max. TDC L1 Qbee .
# of flashes | flash buffer (SIC) DB buffer full ?Irr‘:]‘f(f;'l?g
rate(MHz) | full buffer full
(0)
3M (1.5% 1 | usual None None in 10s ~10
occupancy)
6M 2 | usual None None in 10s ~10
1,2.8s
10M 3.3 | usual None 2 2.8% 10
1,0.2s 1,2.4s B
15M 5 | usual 2 2.4% 2 20% 20
1,0s 1,0.1s 1,2.3s _
30M 10 2,2.4% 2,17.1% 2,37% 20
1,0s 1,0.05s 1,2.4s _
7.5M (x4) 25\ 5" 4 7% 2 20% 2 41% 20
1,0s 1,0.05s 1,2.3s _
15M(x4) 12 1204 2. 46% 2. 68% 20
1,0s 1,0.05s 1,2.3s _
30M(x4) 1015 46 9% 2 71% 2 77% 10

x4: occupancy is about 4 times larger
than the usual test.

1, starting time of buffer full from the beginning of the burst
2, max. percentage within the burst period

32



2, Measure the light curve of SN burst (plan)

- Obtain information of total charge of SN burst events
-> Measure the SUM of Analog HITSUM

- rough measurement as a backup of DAQ system
-> Need to work independently from online system

- Need to be applicable to measure a SN burst at 500ly distance

Total Anﬂlog HITSUM

Current hardware trigger system

- SUMAMP of the hut will
saturate at the high rate
SN burst - record the trigger rate but not record
< > the value of HITSUM

v

Time



Estimation of the Limitation factor
from DAQ system for processing SN burst data (reminder)

1, event rate limitation

A, event rate = ~19.6MHz (Qbee : L1 buffer full) : occupancy 1.5%
= (300-5)kHz/ch /0.015

B, ~8.3MHz (Qbee: SIC full) : occupancy 1.5%
= (130-5)kHz/ch /0.015

2, Limitation of Total data size

A, Qbee: Daughter board buffer size
32MB/Qbee — 7.2M/Qbee(dark) = 24.8MB/Qbee= 4.1Mhits
11.4M events( Empty buffer, 10s duration, 1.5% occupancy)
3, Limitation of Online DAQ processing speed (Bottle neck)
A, SLE trigger rate : 12-13kHz
(corresponds to the SLE rate of E,, =~3MeV, current setup-> E= ~4MeV )
B, neutron(relic) trigger < ~40Hz : set by software

TDC SIC DB
Llbuffer buffer buffer

Discard Discard Discard

34
data data data



Setup of the SN burs test(w/ elec. Group ;: Nakayama, M. Dziomba )

Mimic a SN burst by a light pulsar (occupancy ~1.5 %)

4 ™
Flash rﬁte
1s
«—> Pre-scale=1
~10MHz|---
2S
~ «—>
5MHz | | 7
~IMHz || ) ]
SK tank

A
v

Duration = 10s

Max. flashing rate of this system = 10MHz
Max. event rate from the SN burst at the distance of 500ly will become 30MHz
So we usually increase the occupancy (x4: 6-7%) to mimic those high rate case.



DAQ error in the nearby SN burst test

N
/\

send() error send() error

-- To reduce the packet loss in the network switch, we implement the flow
control the data flow in the application level

Flow control (1)

Check
/_/—, Whether FIFO buffer
I Is available or not
pbod
el G FEPC should wait ACK data from
«— | Block size | merger.
v >1MB

The same kind of scheme was implemented in merger-organizer -



Flow control (2)

-: Processed data
body header 1

3

/
ﬁ When the size of body is larger than 20MB,

organizer can receive only the next data block.
(In this case, organizer can receive block #2.)

After the modifications

No DAQ stop in 15trials with 7.5Mevens (x4) and max.rate of 2.5MHz
No DAQ stop in 11trials with 10Mevens (x4) and max.rate of 3.3MHz

-> DAQ system is stable in the nearby SN burst case.

Amount of SN burst data

7.5M (x4) 2.5MHz 12dB 1/4 : ~ 63subruns

10M (x4) 3.3MHz 12dB1/3:~ 66subruns
15M(x4) 5 12dB1/2:~ 45subruns

30M(x4) 10 12dB1/1:~ l4subruns 37

w/o pre-scaling
system



5.1.3 T<4)L HITSUM D&

TR0 HITSUM B A B0 b AL R o f-E 0+ 16 E2-O3 95 HIFIBA-16PA-254D5 A R THEZN L.

% 5-3 16 €2 a2 (TIHIL HITSUM B )

. %8 | R85 1o | {RSL<a | EEE
Qbee@ 16pin connector :
75\E)LVDS—C‘:H:'| jj 1 CLK Out 0 LVDS BOMHz 20 h(+)
2 *CLK Out 0 LVDS BOMHz 0w f(—)
oy (%) : — .
4 N.C. -
5 HITSUMD 0 LVDS T8 IL HITSUMD(+)
. i *HITSUMD 0 LVDS F8)L HITSUMOD(—)
: 7 HITSUM1 0 LVDS FL8 L HITSUMI (+)
; 8 *HITSUM1 0 LVDS T8 HITSUMI (=)
]145 ! HITSUM2 ] LVDS T L8 HITSUM2(+)
e 10 *HITSUM2 0 LVDS FL&1 HITSUMZ(—)
11 HITSUM3I ] LVDS TL8IL HITSUMS(+)
12 *HITSLIM3 o LVDS TL8 )L HITSUM3(—)
13 HITSUM4 o LVDS T8I HITSUMS(+)
14 *HITSUM4 0 LVDS T8I HITSUM4(—)
15 GND - GMD
16 GND - GMD

CLK Out [X. 60MHz FA2—20420OH A THS.
HITSUML40]IE, Sbit -T2 )L HITSUM RSB AT, FAF—709900s EAIZRBILTE HEh S,



MCLK output specification

e Qutput [ 2 pairsi
— (1,2) pair
—  (5,6) pair

n1UTP cable ]
60 MHz clock
Trigger + 32 bit event # + TDC reset

— (3,4) and (7,8) pairs (not used, for future unification of CLK/TRG and 100BASE-TX)

* Spec. of serial signal [ 1 bit =1 clock, total 38 clocks = 633 nsec ]

Start at a negative edge of the clock

60 MHz clock l

Il

Serial signal ,

Header (always 1)

Trigger on/off + TDC reset on/off 32 bit event # (MSB - LSB)
Trigger w/o TDC reset (10)

Trigger w/ TDC
TDC reset only (

Trigger (Narrow/Wide + Pedestal + Split)

reset (11)
No Trigger) (01) 39
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Expected number of events from a supernova at SK

Neutrino flux and energy spectrum from Livermore simulation
(T.Totani, K.Sato, H.E.Dalhed and J.R.Wilson, ApJ.496,216(1998))

c 8

§ 10 7 5MeV threshold

™ :

g 10 7

g 10°

10 4 ~7,300 v_+p events
10 3 ~300 v+e events
10 2 ~100 \(ii_,+160 events
10 |

1 | for 10 kpc supernova
Af
10

10 1 10 _
distance(kpc) 41



