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e Data acquisition configurations NEE

 We acquired 5 different energies for each

run

o Trigger : 5 different tagger in OR

o The 5 tagger signals used in the trigger are acquired for offline
separation of the energies

« Three different trigger configuration:

o Calibration: 289MeV - 350MeV - 422MeV - 480MeV - 550MeV
« One run at the center of each crystal S

o Low Energy: 50MeV - 76MeV - 99MeV - 151MeV - 201MeV
* 1run at the center of two internal crystals (red dots)

* 4 runs at each points which maximize the containment
according to MC (pink dots)

o High Energy: 301MeV - 400MeV - 501MeV - 651MeV - 780MeV
* 1run at the center of two internal crystals (red dots)

* 4 runs at each points which maximize the containment
according to MC (pink dots)

/
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Amplitude Extraction

D

<O

Belle IT

22140
=) -

|

Lo b b b by

A

1 !

| !

| !

| !

| !

| ! | !

1 1 L 1
600 120

| ' Samples (dT=4ns)

: 1 1 1 1 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500

1 1
140

1 1
160

1 1
180

« Pedestal : first 100 samples mean
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« Signal : Mean between fixed windows (20samples)

 Amplitude : Signal - Pedestal
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= Amplitude Extraction (shaping) <=

’(/? - iy -
S 60f L 60} ’ '
8 — J — D |
850: [\ 850: /\\
< 7k i < ; :
e - o ; ;
2 YoF l\ '3407/ 5 i \
s FE v s - !
E3()7 A 5307 ! H
< B I::\ < :
201 l::\ 20 :
10 /J\ 10
10 :: \/A\/ 10
20 N 20
T B d T S SR S R ST I BT R R S B
0 100 200 300 400 500 600 160 170 180 190 200 210 220

| ' Samples (dT=4ns) T Samples (dT=4ns)

« Signal : Gaussian fit on
fixed windows
(20samples)

 No pedestal subtraction

o With software shaping baseline
always at zero
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Temperature Ché Apd0 - Calib. Run ChO Temperature Ché Apd1 - Calib. Run ChO
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« Alcuni hanno uno aumento di temperatura netto

alla fine dei run di calibrazione (max dT=1°C)
o Canali3,6,7,10, 11,15
o Il canale 8 ha una diminuizione di T
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T dependency - Xtalé Apd0 T dependency - Xtal6é Apd1
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* Fit the deposited energy distribution for each APD for

each energy with Novosibirsk function
o Only the deposited energy on the crystal in which the beam is directed

« Using the Mean value to intercalibrate the 32Chs

 We have 5 different constants (one for each energy)
for each channel

o Final constants as the mean value

Calibration Constants - APDO Calibration Constants - APD1
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eCalib_adc[6][0] {trg==1} eCalib_adc[6][0] {trg==1}
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Channel 6 - Calib. Ch6 ApdO

2200 2T ndf 238973 ¢ NOn ”neOriTy

HOE e A observed

e | A . Difference

1400+ 1o 2736201005

1200F between the fwo

1000}~ different run (high/
800

a low energy)

ok e et « Source still unknow
O e

« Correction applied to linearize the response

o Shift on high energy points - worsening the resolution (conservative
approach)
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Channel 6 - Calib. Ch6 Apd0
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« Sum all the channels with Signal greater than O fogether
o Intercalibration parameters applied

« Stable temperature during all the test period
o No T correction needed

Ch6 - Position Cen - LowEnergy Trigger Ch6 - Position Cen - HighEnergy Trigger
E 99MeV C
- %2/ ndf 122.4162 %2 I ndf 382/174 1600 |
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C Lamb@209e-11= 1280001 | | Lambda 000 C
3501 1200[— -
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600—
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200
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Resolution

* Crystal Center

Resolution - Calib. Ché Apd0

Belle IT

Fit function : o(E)/E
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0.1

» Resolution after shaping not updated
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Ché - Position Cen - Calib Ch6 - LowEnergy Trigger Ché - Position Cen - Calib Ché - HighEnergy Trigger
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« CoG vs Energy
e CoGyvsTime
» Update Shaped data analysis
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T E No Filter TE No Fiter Fast
fok ——— FGB25SI fiter fel ——— FGB25ST filter as
3 = E =
% F —— FGUV5ST filter % B —— FGUV5ST fiter Component
oE —— FGUV11S1 filter oE —— FGUV11S1 filter :
§ i peak ratio
1_5 1_5
10" 10-I-

UV11~76%
-~ mes UV5~86%
B25~86%

o
=

% : No Filter % = No Filter
e ——— FGE25S! fiter gwor- ——— FGB25S1 filter
< —— FGUV5ST filter i —— FGUV5ST fiter
oE —— FGUV11S1 filter : —— FGUV11S1 filter
E 200—
] mf—
too -
10~! C
oE-
o 1 1 1 1 0-
1] 1 2 3 4 3 00z ] o0z o 005 o0s ol olz 014
Tirn= (us) Tme (ps)

« Slow component cutted (almost) by FGUV11S filter
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Integral fit

Waveform Integral NOFILTER Waveform Integral FGB25S1

Charge (pV)

Charge (pV)

900— x2/'ndf 598 / 99994 2 s00[— 2 1 ndf 969.9 / 99994
= Prob 1 o C Prob 1
800 = TO  0.00168 = 0.00024 = TO  0.001154 = 0.000219
] = Norm, 223.8 + 0.6 O 400— Norm, 198.1+ 0.6
E T 0.02718 = 0.00073 C % 0.02855 = 0.00075
600 Norm, 4727 1.0 C Norm, 178.9 = 0.6
s00F— T 57.21x0.60 300— T 51.61+0.92
= Norm, 281.6 +1.2 - Norm, 146.3 = 0.9
400 T3 5.01+0.04 C T 4.488 + 0.055
= 200—
3001 Csl Pure data - Csl Pure data
200 E_ = Fit with 3 components 100~ = Fit with 3 components
100 E s - | ee-- 1st component r \\ | mm==- 1st component
= 2nd component o 2nd component
0 | N T 3rd component 0 T 3rd component
-10 0 10 20 60 70 80 90 -10 80 90
Time (us) Time (us)
Waveform Integral FGUV5S1 Waveform Integral FGUV11S1
= ¥Z/ndf 348.9 /99994 = F »2 [ ndf 317.6 /99994
300— Prob 1 2 200 — Prob 1
- TO 0.001032 = 0.000232 § - TO 0.0009985 + 0.0002482
250 — Norm, 199.5 = 0.6 o : Norm, 174.2 + 0.6
- T 0.02907 = 0.00077 - T 0.02881+ 0.00083
s00F— Norm, 63.52 + 0.69 150— Norm, 29.22 + 0.62
- T2 3.733 + 0.093 - T2 3.038 = 0.161
- Norm, 55.05 + 0.40 : Norm, 12.95 + 0.32
1501 — T 46.95 + 1.83 100}— T 39.77 = 4.65
100— Csl Pure data N Csl Pure data
- —— Fit with 3 components 50— —— Fit with 3 components
so— } o/ e 1st component I R T 1st component
E 2nd component N 2nd component
0—\ [ B B R P B T 3rd component 0 - T 3rd component
-10 0 10 20 60 70 80 90 _10 80 90
Time (us) Time (us)
e Fast com t: FGUV11~78% - FGUV5~89% -
Aast component. o o
~
FGUV25~88.5%
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« Same analysis applied also to shaped (100ns)
signals

Ch6 - Position Cen - Shp 100ns - LowEnergy Trigger Ch6 - Position Cen - Shp 100ns - HighEnergy Trigger

an

L JIVIEV 2 o 87.67/54 | [y /naf 199.3/112 C %2 Indt 47221179

- Prob 000285 | | Prob 7.539-07 1600— 301 MeV Prob 2.745-28
500 Costant 208.4+3.4 Costant 460945 C Costant 740+ 6.5

B 76MeV A Mean 907202 | [ Mean 183:0.3 - Mean 1163+ 0.6

C Sigma 1513019 | | Sigma 20812 0.18 1400 - Sigma 56.34 = 0.32

- Lambd.1e-08 + 1.4e-02 | | Lambda0.08702 = 0.01080 - Lambda 0.1637 = 0.0079
400__ %/ ndf 121.2/82 1200_— 2 [ ndf 311.2/117

- Prob 0.003191 - Prob 1.495e-19

- ‘ Costant 3763 4.4 1000 o 400MeV Costant 8542+ 7.3

Y Mean 137.32 03 L ean 898.1= 0.6
SQ)M Sigma 17.6+ 0.2 - 501MeV digma 48,67+ 027

| Lambdz0.04634 = 0.01399 800 r Lambda 0.1431 0.0079

I~ %2/ ndf 264.8/237 - ¥2/ndf 236.2/173

- Prob 0.0009996

200|— Prob 0.1037 -

— Costant 1324218 - ostant 188 + 2.8

600 -

- Mean 4069+ 0.6 B Mean 1928 = 1.4

o Sigma 318203 400— Sigma  72.88 + 0.69

B Lambda0.05792 = 0.01153 N Lambda 0.2 0.0
100 C

C C 780Me

0 bt e ok el (NI
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Amplitude Sum (ADC counts) Amplitude Sum (ADC counts)
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