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CIRCUIT ISSUES

1. Baseline shift

Parameter

Test Conditions/Comments

Typ

Max

Unit

DC PERFORMANCE
Input Offset Voltage

10

mV :

The input offset value in the data sheet of the ad8000 is 1 mV. (maximum 10 mV)

Therefore, each preamplifier has an offset.

And also there is an positive offset in the circuit.

Especially when the circuit amplifier gain is set high(x4), the offset value is + 50

mV
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CIRCUIT ISSUES

2. Noise of circuit

- Noise Fier Off

(MPPC is turned off)

Ch 1(Yellow) - Circuit baseline
Ch 2(Blue) - PMT
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There is about 20 myv of noise in the circuit itself.
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CIRCUIT ISSUES

Suggestion of Giga Company
for reduce the baseline shift

R24 R\VE R25

oo e Amplifier
| 1. By changing the R23 resistance

(Gain x 1~ 4) smaller, we can reduce the baseline
e e S shift.

® w2
1k

§-0 O AN AN o1 -> But in that way, a stability of gain
. 6V 01y
¢ 0 otan—e | ¢} hos becomes bad
x RStk ., | e 49.9 p
- - g ' g ~ ' OUT1-1
10 ¢ o
3 u2 o J2 . . .
| A or2 2 Put a coupling capacitor (0.01 uF ) in
f { 49.9 ’ B o

T the circuit to remove a DC offset
-6\ 0.1u

After 8/25, we will send boards to GIGA company.

They will try to do the test for improving a S/N ratio.
And also they will check the coupling capacitor effect.
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PEDESTAL HISTOGRAMS

The MPPC’s pedestal’s very thick because of the circuit noise.

Trigger counter’s PMT MPPC
Std Dev : 2.447 ch Std Dev : 41.32 ch
pedestal_hist_ch 2 pedestal_hist_ch 6 4
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EVENT SELECTION

1. Exclude the dummy events

In the ADCight : ADClee 2D distribution of trigger counters, there are dummy events
with no correlation.

So, from the ADCright : ADClett 2D distribution, removed the dummy events with
ADC cut conditions.

2. Hit position

The bottom counter 1s 5 cm and the top counter 1s 12 cm. Select only 3cm on both
sides and select only events that pass through the center.
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EVENT SELECTION

From the ADCright : ADClete 2D distribution, removed the dummy events.

Before event selection After event selection
600<Sqrt(ADC_left* ADC_right) < 1000

2D correlation distribution, trigger Bottomn
ADC _left
$7000r

2D adc correlation distribution, trioger Bottom
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COMPARISON WITH AND WITHOUT EVENT SELECTION

ADC : TDC distribution
without the event selection with the event selection

TDC 1 imes, before timewalk correction, Trgger Bottom? TDC ! tmes, before tmesvak comecton, Trigger Botome
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POSITION DISTRIBUTION

Position distribution

10

10

-300

position distribution, trigger Bottom

p1

D0 1548 + 3.5

-69.44 =+ 1.25

p2  247.8 + 25.1

-200 -100 0 100
Position(TDC-TDC)

200 300

In the position distribution, selected the 3 cm section of the both triggers.

Fitting functions

Po €$p[

poexp|

(min(z,p1) — p1)* |
2p3

(max(z,p1) —pl)Q]

2p3
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EVENT SELECTION

Red histograms are the selected event

Bottom trigger

position distribution, trigger Bottom

pO 154.8 = 35
p1  -69.44+1.25
p2  247.8+ 25.1

10°

10

-300 =200 -100 0 100 200 300
Position(TDC-TDC)

Top trigger
position distribution, Trigger Top
po 03.2+1.9
pl -1128x=13

10°

3823 + 26.4
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Position(TDC-TDC)
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TIME WALK CORRECTION

[ ] [ [ ] a/
Timewalk correction of trigger counters t — ¢ |
V& — Qo
before after
1 limes, belore timewalk correction, Trigger Bottom2 1 imes, after limewalk correction, Trigger Bottom2

10392 1726
1260 4 275.8

Three times of collections were done in this way.
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TIME WALK CORRECTION

Timewalk correction of trigger counters with reference counter’s ADC

before after

1 timas, befors timewalk corraction with raference ADC, Trigger Bottom2 1 times ,after timewalk corraction with referance ADC, Trigger Bottom?

275+ 761
288 + 258

0

) 1) 0 I FE o
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v v o'y
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Two times of collections were done in this way.
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TIME WALK CORRECTION

Timewalk correction of MPPCs

before after

1 times, befora timewalk correction, Hogo A ' 1 times, after timewalk corraction, Hodo MPPC left 1
-343.9 + 30.54 150
115,74 301.8

-200

«250

-300

«350

400

Three times of collections were done in this way.
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TIME WALK CORRECTION

Timewalk correction of MPPCs with reference counter’s ADC

before after
1 times, bafora tmewalk comrection with referance A ( : | times .aftar timewalk correction with reference ADC, Hodo MPPC left 1

-130 =150
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Two times of collections were done in this way.

15 oht“\)“

Hodion & Nveolear Phyries Lab



TRIGGER COUNTER’S TIME RESOLUTION

250

TOF, trigger Bottom ~ Trigger Top

,.[lliIllilIlllllllll]llllllllll

tol_hist[0J[0)
Entries 2801
Mean 4722
Std Dev 4486
% I ndt 61.51/32
Prob 0.001302
Constant 2817272
Mean 47.28 = 0.08
| _Sigma 3.877 = 0.066

TOF, Hodo PMT ~ trigger Bottom

lllllllllllllllllilIIll[ll

tol_hisy2)0]
Entries 2801
Mean 8415
Std Dev 5.52
¥2 I ndl 66.18 /46
Prob 0.02717
Constant 25222 6.2
Mean 8416201
|_Sigma 4.322 + 0.067

TOF, Trigger Top ~ Hodo PMT
ol _hist1]]0]

300 P Entries 2801

- Mean -888.7

= Std Dev 55

= o I ndt 49.16 /1 46

| = Prob 0.3476

= Constant 2709 = 64

200 il Mean -889 « 0.1

- Sigma 4.048 = 0.057
150 —
100 |~
sof—~

0= %8 -960 -940 -920 -900 -880 -860 -840  -820 -800
ic

Bottom trigger : 103 +/- 3 ps

Top trigger : 88 +/- 3 ps

Hodoscope with PMTs : 111 +/-2
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3 MPPCS’ TIME RESOLUTION

TOF, trigger Bottom ~ Trigger Top

tol_hist{0}[1]

300 b= Entries 2801

3 Mean 47.22

- Std Dev 446

280 - ¥ 1 ndt 61.51/32

— Prob 0.001302

5 Constant 2817272

200 - Mean 47.28 = 0.08

- |_Sigma 3.877 = 0.066
150 |~
100 f—
sof-

0-' | P 1 1 a_a f o o o aa o o 1 1 1
-40 -20 0 60 80 100 120 140
tdc
TOF, Hodo MPPC1 ~ trigger Bottom
tol_nist2)1]

Entries 2801

140 Mean ~296.5

Std Dev 10

120 2 I ndt 1325/76

Prob 6.533e-05

Constamt 1269=x 3.2

100 Mean -2964 = 0.2

|_Sigma 828 + 0.13

toc

180

160

140
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100

s

TOF, Trigger Top ~ Hodo MPPCA1

tof_hist[1)[1]
Entries 2801
Mean 2493
Std Dev 9.803
o I ndt 1354 /80
Prob 0.00011
Constant 1343235
Mean 2402 .02
Sigma 7.817 = 0.137

160 180 200 220 240 260 280 300 320 340
wic

Fix the Top trigger’s resolution to 88 ps
Hodoscope with 8 MPPCs : 259 +/- 5 ps
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16 MPPCS’ TIME RESOLUTION

250

150

100

TOF, trigger Bottom ~ Trigger Top

tol_histol3]
Entries 2801
Mean 4722
Std Dev 446
v | ndt 61.51/32
Prob 0.001302
Constamt 2817272
Mean 47.28 = 0.08
Sigma 3.877 = 0.066
. .o Nl o o .o @l o .o o B o g o IN_g | [y
-40 -20 0 20 40 60 80 100 120 140
tdc
TOF, Hodo MPPC 16 MPPCs ~ trigger Bottom
i tol_hist2]13]
Entries 2801
Mean -3225
Std Dev 8.042
¥ I ndt 110.9/865
Prob 0.000339
Constant 1568z 39
Mean -3222 0.1
|_Sigma 6.764 = 0.109
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toc
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TOF, Trigger Top ~ Hodo MPPC 16 MPPCs

tol_hist113]
= Entries 2801
= Mean 2753
s Std Dev 79
== 2 I ndt 103.8 /65
= Prob 0.001595
- Constant 168.12 4.2
1 Mean 2748 =01
= Sigma 6.287 = 0.099
180 200 220 240 300 320 340 360

Fix the Top trigger’s resolution to 88 ps
Hodoscope with 16 MPPC : 202 +/- 3 ps
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32 MPPCS’ TIME RESOLUTION

TOF, trigger Bottom ~ Trigger Top

tof_histj0}|4]
300 Entnes 2801
Mean 4722
Std Dev 4.46
260 ¥ | ndt 61.51/32
Prob 0.001302
Constant 2817272
200 Mean 47.28 = 0.08
Sigma 3.877 = 0.066
150
100
50
0 sl o o 2o o 2o o o (0 o _ M. o 2
-40 -20 0 20 40 60 80 100 120 140
tdc

TOF, Hodo MPPC 32 MPPCs ~ trigger Bottom

tol_hist2]14]
Entries 2801
— Mean -324.1
200 Std Dev 7.035
¥« I ndt 81.89/ 61
180 Prob 0.03845
160 Constamt 21712 55
Mean -3236 = 0.1
140 |_S’9m8 4.?04 + 0.079

toc

TOF, Trigger Top ~ Hodo MPPC 32 MPPCs

Tol si1YA]
250 f— Entries 2801
= Mean 276.9
= Std Dev 6.856
= ¥ I ndt 86.87 / 58
200 p— Prob 0.008379
e Constant 240 = 6.0
= Mean 2763 = 0.1
- Sigma 4.428 = 0.071
150 b—
-~
100 |—
5,0 S
0380 200 220 240 260 260 300 320 340 360

Fix the Top trigger’s resolution to 88 ps
Hodoscope with 32 MPPC : 127 +/- 2 ps
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BACKUP
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TRIGGER COUNTERS

Wrapped the scintillator with the ESR reflection paper.

(light collection efficiency becomes 1.2 times better)

Scintillator size : 5L x SW x 0.5T cm (Bottom)
SL x 12W¥ x 0.5Tcm (Top)
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TEST BENCH

Four detectors are stacked

Trigger counter

Hodoscope with MPPCs

Hodoscope with PMTs

1 mm thick metal plate

Adhesive optical tapes were used for Trigger counter

coupling between the scintillator and the

MPPC. (time reference)
Optically Clear Adhesive Tape LUCIACS®

CS986 Series (Acrylic adhesive)
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AFTER THE TIME WALK CORRECTION
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