First Look at the Beam Test Data-MC
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Aim of the Study

» Compare data with the Stefano’s MonteCarlo Production

» Try to understand where the disagreement in term of
resolution come out

» Check how well we are simulating baseline oscillations
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Sample

» Simulation:
2x2 cm? beam centerd on the central crystal
0.7% spread on beam energy
| % error on intercalibration parameter

Conversion parameter:
High Bias: 240 ADC= 194.3MeV
Low Bias: 70 ADC = 194.3MeV

Baseline oscillations take from frequency studies by M.Vignati

» Data:
Same coversion paramter of MC

Intercalibration parameters calculated by Chih-hsiang

3 A.Rossi - XV SuperB Meeting, CalTech 14/12/10



Selection

» Baseline calculated for each events using first 60 samples

» Look at Maximum Value in a windows of 25 samples
(100ns)

Run < 328: 160-185
Run >328: 135-160
MC: 155-180

» Switch off crystal with MaxVal-Base<3*0

noise

» Cherenkov requested
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Crystal Energy Deposit

» 1GeV

» HighBias
» Run350

@E [ETerubxiar <o) [recmxa ]
e oo oo o
e 5307 pee
1 Erei ey
10"
10°
3
10
10" 0
0 200 400 600 00 1000~ 1200 0 200 400 600 800 10 200 400 600 _B0O 1000 1200 0 200 400 600 800 10 0
Serav’feVA nerav raray (VA eral (ielA’
== iU
1 s 55 1 s s
o
Al 10
o'k 10
2
102 102 10°F
5 10° 10°F
10°F 10 L 10
200400 600" 800" 4008, 200 077200400600 900" 0D, “I200 200~ 40— 600 Bo Togy 200 0200400600 " 800 0ol 200
Enerav (MeV) Enerav (MeV) Enerav (MeV) Enerav (MeV)
[Frme) ]
pre T 6
1
10" 10"
107 107?
2 2
’ 10 10
10?
10°
4 3
10° 10 10
" 4 10* .
10 10 10
0 200 400 600 800 100D 1200 0 200 400 600 800 100D 1200 0 200 400 600 800 100D 1200 0 200 400 600 800 10 00
Reral’thre ' Reral’thre VA reral the VA erav felA’
[Crystal 15 i [Crystal 17 i i i
5 o
T
| 10"
10F
2
g 10
10?
3
10° 10
10°F 10%
200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 200 400 600 800 1000 1200 0 200 400 600 800 1000~ 1200
Enerav (MeV) Enerav (MeV) Enerav (MeV) Enerav (MeV)

Tystal 22 Tystal 23

0 200 400 600 00
nera

A.Rossi - XV SuperB Meeting, CalTech

u
}IO?RA 1200 0 200 400

:
i

14/12/10

400

600

Rera thielF”

Black:
Red

Enerav (MeV)

200

400

600

feralThelA®

400

600

800 1000 1200
Enerav (MeV)

600

Eneral (helh



Crystal .

» 1GeV

» HighBias

» Run350

inergy Deposit
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Center of Gravity

» Position (0,0) equal to the left bottom corner of te matrix
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» 1GeV
» LowBias
» Run279
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Crystals Multiplicity

» Number of crystal with a signal maximum value greater

than 6 ADC counts (3*C

» 1GeV HighBias

noise)

» | GeV LowBias
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Total Energy (High Bias)

| e total energy | Entr:::;tSub_geg .
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Total Energy (High Bias)

| e total energy | Entr:::;tSub_geg .
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Total

Cnergy (Low Bias)
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Temperature Studies

» 5 temperature sensors

» 2 works properly (0 and |)

» The other 3 goes in the opposite direction

» This is not important because we are intersted to DeltaT

Ring 6 Ring 7 Ring 8 Ring 9 Ring 10

Shaper 0 PiN| Sipat13 | Sipat7-4 | Sipat 12 SG X SGX Se NSOor 0

Shaper 1 APD| Sipat 14 Sipat 7-3 SG 005-3 SG X SG X Se n So r I
Shaper 2 APD| Sipat 17 Sipat 18 se n So r 3
Sensor 4

Shaper 3 APD| Sipat 15 Sipat 19 SG 005-4

Shaper 4 APD| Sipat 16 Sipat 7-5 Sipat L9 SG X
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Comparison between sensors

| temperature sensors 3 vs 4 | EhctiquTezspz‘l:z
» For this studies we use 355 T e e
. e 2540 RMSx  7.976
the sensor 3 whichisin  §_,- NSy fo6a
. e £ =
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. . 1480:—
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» Sensor Response : |°C/I0mV
» ADC: |ADC~ImV

14 A.Rossi - XV SuperB Meeting, CalTech 14/12/10



APD Gain Vs temperature

4

We use all the run at | GeV

» Data divided in temperature interval
» Temperature interval [0 ADC ~ |°C

| MIP Peak vs Temperature |
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» We choiche as
normalization a value
for the MIP peak of
240 ADC counts
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APD Gain Vs temperature

APD Gain vs Temperature
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Conclusions
» Data/MC

We are not far to find the correct simulation parameter

But more work is needed to understand where the difference
between data and MC come from

For the Low Gain we have to try to improve the
inctercalibration

» APD Gain temperature dependecy

We find a value of ~ -5%/°C, higher that the -2% from
litterature

Now we have to optimize intercalibration and resolution
measurement with a event-by-event temperature correction
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