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Activity in Shinshu

HCAL
Strip scintillator HCAL

Segmented Lead glass Cerenkov calorimeter
ECAL
Segmented Lead glass Cerenkov calorimeter

Strip scintillator ECAL on EBU

Test Combination of those three detectors.
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Detectors

Ox1x0.3cms strip x 2 (cross): trigger
EBU 45x5x2mms3 stripx144 (18x18cm?2) x 2: ECAL part

3x3x4cm3 lead-glass x 9 (area9x9cmz2) x 3: HCAL absorber
18x1x0.3cms3 strip x 9 (areal8x9cm2) x 6: HCAL part

25x12x12cms3 lead-glass : tail catcher
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Purpose

Evaluation of segmented-lead-glass/scintillator strip system
to EM showers.

Energy resolution, esp. lead-glass part

angular

. resolution.
position

EBU - modification of status (MIP, p.e. separation)
using high light yield scintillator strips.

- provide fine position information.

Others

Practice of CALICE E/HBU DAQ with CCC and LDA.

Practice of Firmware coding of FPGA in Easiroc

Module: internal coincidence for trigger so on. o



Each detector part



Trigger counter and tail catcher

Trigger counter Tail catcher 12cm
2 scinti-strips in HCAL - =4
. = Expected # p.e.
6 p.e./MIP
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MPPC (S133083-050CS)
* Pixel pitch: 50um

» Effective photosensitive

area: 6.0mmx6.0mm
2A5P Eg ST-IG%?(,)?DIZ)Z -IO.:’I-%ilF;,IZ * Number of pixels: 14400

2008 products * Package: Ceramic
« Window material: Silicone resin

* Refractive
index of window material: 1.41
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EBUs

- Bottom readout
- 10k pix MPPCs
- 144 channels

EBU O Transverse type

EBU-
~'SPIROC2b

wedge

180 mm
EBU 1 Longitudinal type

- e - Baseline readout
| - 10k pix MPPCs
- 108 channels

- Baseline readout
- 1600 pix MPPCs
- tested 2013 at DESY

- 144 channels

180 mm

%/\/\/7/

ADC {ChiplD2==1338&chn==2&8H8_Bit==1)
Ertros . =)
Moo 4754

n— _: -
R shouldet like

difficult to separate MIP

By

% 20 o0 o 800 1000 1200 1400

MIP insufficient separation

: 1

Kraray = EJ
Thickness: 2mm =3mm

two longitudinal layer with

2.5mm shift = fine position
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Lead-glass counters

MPPC (S13360-3050CS)

3 x 3 lead-glass case

* Pixel pitch: 50pm
» Effective photosensitive

area: 3.0mmx3.0mm
* Number of pixels: 3600

* Package: Ceramic
* Window material: Silicone resin
* Refractive

index of window material: 1.41

black edge lines were artificially added

DF6
e Size : 30x30%x40 mm3

* Refractive index: 1.8
* Density: 5.20 g/cm?3
* Xo~1.7cm
*Ru~3.9cm

*Ao~17cm

* each block is wrapped with
reflector film: 3M radiant ESR2 32um
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Sensitivity of Lead-glass

experiment COSMIC muon

9200
C

15



Sensitivity of Lead-glass

experiment COSMIC muon
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Sensitivity of Lead-glass

experiment

COSMIC muon
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Scintillator strip layer

MPPC S10362-11-25P,
25um, 1600pix on Tmm?2
2008 products

b7
..! o S10362-11-25P
CERN 2015 _ i}
ostal == §2 1t 8%
ADC dlSt' o 200& A + B * exp(ax) ]
= s :
150 F .
: 100} E
mip by muons o0t ;
50 | .
AAA%AL{&O& ‘1‘5@ Lz.m - ain snmAA& OOE Al .A.Slol 1160. N .150‘ "

ADC hit position from MPPC (mm) 18



Position resolution(CoQG)

tile

| Y hle M C :
Moany ] mmcb beam = o Center-of-GravitationE
= 8mm in 10x90mm? strips,

position resolution was already
smeared by CoG fluctuation.

w/o absorber layers = mip track.

‘ gt EXp:
T 10mm trigger = How much smeared?
5mm EBU = How much smeared?

2.5mm EBU grid » How much smeared?

two shift EBUs make narrow grid.

Extract the kernel width due to ococ
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DAQ /synchronizations

EBUs Y
HDMf
ccc-cmd m LDA
clock :
val

Thanks for Jiri

: D r
90x 10mm?2 strips STl

@ @ T ® Tail Catcher

o ,. o . o ,

©O ©O ©O
@O —0— , — O

(] (] - Q

— - " -

2 channels(fast)

other channels
Easiroc

FPGA
coinc

trigger out

hold

accept| EasiRoc Mod.

clock 40MHz

other channels
Easiroc

FPGA

hold
accept| EasiRoc Mod.
clock 40MHz
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DAQ /synchronizati

EBUs M\,
HDMf |
ccc-cmd m LDA f
clock :
val
EasiRoc Mod.

ons

Thanks for Jiri

2 channels(fast)

other channels
Easiroc

FPGA
coinc

trigger out

hold
accept| EasiRoc Mod.
clock 40MHz

90x10mm? strips Detectors
g ; % '; g ) _
- & T ® 7 ®© Tail Catcher
9 © ,. O,
©O O re
-~ @® -, —®© ., —@®
o QO | o
- 1 - e
EasiRoc Mod.
other channels
Easiroc
FPGA
hold
accept| EasiRoc Mod.
clock 40MHz
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DAQ /synchronizations

EBUs ™\,} 90x 10mm? strips IS
HDMI f \‘ “ \
' %) H ) .” n ,
ccc-cmd m LDA . & :_ ®©@ °_ @ - Tail Catcher
; O ' O ,. O ,
clock o) e o)
e - 2 0 , @O
() . () - (]
val - S E
o) EasiRoc Mod. EasiRoc Mod.
% 2 channels(fast)
1 other channels other channels
GE) Easiroc Easiroc
+ FPGA FPGA
o) coinc
Y .
hold trigger out hold
accept| EasiRoc Mod. accept| EasiRoc Mod.
clock 40MHz I clock 40MHz
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DAQ /synchronizations

EBUs M\,

HDMI , f
ccc-cmd m LDA f

clock

val

for timestamp

90x10mm?2 strips

S \

Detectors

(D : (D.: wl
2] 5 ) 5 )
Bl B E
o . o ,. O ,
O O O
e - 2 0 , @O
o . o Q
- =1 -

Tail Catcher

2 channels(fast)

other channels
Easiroc

FPGA
coinc

trigger out

hold

accept| EasiRoc Mod.

clock 40MHz

other channels

Easiroc

FPGA

hold

accept

EasiRoc Mod.

clock 40MHz
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DAQ /synchronizations

EBUs M\,

ccec-cmd

clock

val

HDMI . .
m{ LDA .j 2

2

90x10mm?2 strips

o)

% 2 channels(fast)

1 other channels

“E’ Easiroc

- FPGA

o) coinc

Y .
hold trigger out

y accept| EasiRoc Mod.
clock 40MHz
..

W

Detectors

\

Tail Catcher

other channels

Easiroc

FPGA

hold

accept

EasiRoc Mod.

clock 40MHz
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DAQ /synchronizations

EBUs ™\,} 90x 10mm? strips DIPTSR
ccc-cmd © " ®© :_ ® : Tail Catcher
O E O E RGN
clock T . T T
o . — O — O
() H ((}) . ((}) .
val IR R
J /
% 2 channels(fast)
® other channels other channels
GE) Easiroc Easiroc
- FPGA FPGA
o cLomc
Y .
trigger out[—— dela
hold |, 99 =2 Il hold
—x accept| EasiRoc Mod. accept| EasiRoc Mod.
e clock 40MHz clock 40MHz




DAQ /synchronizations

EBUs

HDMI ' f
ccc-cmd m LDA

clock

val

{
M

: Detectors
90x 10mm?2 strips Stecto
i i
SR S Y B B, Tail Catcher
o . o ,. o ,
O . O . ©
-~ ® [ - ® @&
dJ M q’ bl q’
e 1

for timestamp

2 channels(fast) \
other channels oother channels
Easiroc Easiroc
FPGA FPGA
cLoinc
trigger out—— dela

hold |, 99 =2 Il hold
accept| EasiRoc Mod. accept| EasiRoc Mod.
clock 40MHz clock 40MHz

..
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DAQ /synchronizations

EBUsH.: | 90x10mm2 strips DIPTSR
HDMI ' f \’ \
| | 0 .E 0 .H n ,
ccc-cmd m{ LDA . E -~ ® : @& " Tail Catcher
clock SR i
we -l B wl Buw:m
O ] () ] (]
val IR IR
J /
% 2 channels(fast) \
® other channels oother channels
GE) Easiroc 7‘ Easiroc
- FPGA FPGA
o cLomc
Y .
! trigger out[—— dela
hold |, 99 =2 Il hold
—x accept| EasiRoc Mod. accept| EasiRoc Mod.
clock 40MHz clock 40MHz

..
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DAQ /synchronizations

EBUsH.: | 90x10mm2 strips DIPTSR
Homi f \’ .. \
' o, .; 0, .'d‘ 0
ccc-cmd m LDA & : . ® :.® : TailCatcher
clock g SHE SR NS
el Bewwml Buw:m
Q H (] ] Q
Val | - -E e -
o/
% 2 channels(fast) \
L7 other channels other channels
GE) Easiroc f Easiroc
E' FPGA | , datadut FPGA |_, datz
S cLomc
Y .
: trigger out|— dela
hold |, 99 =2 Il hold
—x accept| EasiRoc Mod. accept| EasiRoc Mod.
e clock 40MHz clock 40MHz

out

28



Timing

CCC/EBU

mediation

Easiroc module

# cycle

4= CCC command =

slow time stamp

# bunch crossing 4= 40MHz clock =

first time stamp
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Things ToDo

- Adjust timing DAQ check with
CCC, LDA, EBU, Easiroc x 2,

- Easiroc Firmware for TDC;
Coincidence for triggers has been done,

- Fabricate 27 lead-glass Cerenkov counter,

- assembly of detectors in a frame.
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Summary

- Segmented lead-glass Cerenkov calorimeter and
90x 10mm2 scintillator strip calorimeter will be tested
with ~1 GeV electron beam at ELPH of Tohoku U.

- EBU will be used as a position finder and
practice of DAQ.

- two Easiroc module and two EBUs are combined with
a DAQ synchronization.

- Easiroc firmware is modified for the above purpose.

- This experiment use only SIiPM as the photon detectors.
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Timing
two Time stamp:

cycle: -
bancch x:

CCC_CMD 20

hold \

v

CCC_40MHz 123456 123457 0




Timing simulation

cycle clk(CCC CMD) ®JXIZ hold

5 Cmd_1ot

1 cycle num(1)

cycle num|0j
y tdc val[3]
p tdc val[2]
p tdc val[l]

y rsi_n

n Clk

y cycle_cli

y hold
Ug, Cycle_rising_edc
1B nola_time_sig

]

g cycle_hold sig

>1:0000ns=




Timing simulation

hold® XIZcycle clk

blarﬁc U n 00 ns . 60 ns S00 ns
: L1 11 R S T T L1 RN TS S S N T SN TR T B | ST T T T RS TR T

yicmd_7bit «

| cyde num(1)

y cyde_num(0]
% 10C_veal(3]
] K 10c_val2)

B tac_vain

g tac_val)Oj

5 rst_n 1 [

y cle : FLFLPLPLPL PP A AE PP A PP PE PR PP PYP P PP L

y cyce_clk

s hold

] iy cyce_rising_edcj ¢

7 hold_time_sig

y cycle_hold_sig

11000000 ns




Timing simulation

cycle clk &[@EBFIC hold
0000 s

cmd_1bit

i Cycle_num(1]

& cycle_num[D)]

& tdc_val[3]
& tdc_val[2)

% toc_val[1)
& tdc_val[0]

rst_n

clk

Cyde_dk

hold
UQ‘ Cydle_rising_ecc
U hold_time_sig
g oyde_hald_sig

X1:00C0ns




Angular measurement
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