Applying correction factors to
BTF data

Linearity and resolution of
calorimeter “down”



Correcting BTF data

Runs analyzed: 4 (1.4 kV) 14 and 22 (1.45 kV)

Compute from cosmic data a set of correction
factors

Read back the BTF data applying individual
factors to the 8 channels

Recompute the sums “Left”, “Right” and “All”.,



Run 4, 450 MeV, uncorrected data

| Q8 all events(pC) | QAIl

Entrles 397151
r Mean 365
- RMS 198.4
25000 — Underflow 0
r Overflow 4194
C 30.61/220 = 14% Integral 3.93e+05
20000 — po 2.71e+04 + 7.78e+01
C p1 220.3+ 0.1
C p2 30.61+ 0.06
15000 — p3 1.023e+04 + 4.001e+01
C p4 439.4+ 0.1
C p5 45.36+0.13
10000 [— p6 3403+ 215
- p7 6589+ 0.3
C p8 53.04+0.32
5000 — p9 877.9110.5
- p10 878.2: 0.8
C 63.46 £ 0.86
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[@8 cut left=right(pC) | QAlc
Entries 19372
1200 |— Mean 345.3
C RMS 1921
L Underflow 0
1000 — Overflow 4194
r Integral 1.518e+04
C po0 +16.4
800— p1 +0.3
- p2 27.69 1 0.27
C p3 4441+ 8.5
8001 p4 436.1+ 0.7
r p5 4331+ 0.58
400|— p6 +3.8
- p7 655.4+1.7
C p8 50.74+1.45
200|— p9 24.04 + 1.65
886.1+ 4.6
o -65.03+ 4.76
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| Q8 cut pisellino 1p(pC) | - -
- Mean 256.4
20000 | — RMS 94.25
- 2761/221 =12.5% Underflow 18
16000 — Integral 1.805e+05
E po 2.056e+04 + 6.749¢+01
14000 — p1 221.5+0.1
12000 - p2 27.61+ 0.08
C p3 1926+ 17.5
10000 — p4 436.9+ 0.4
C (] 41.22+0.35
8000 = pé 3772+ 3748.3
6000 |— p7 926.1+ 3.9
= p8 1387+ 712.7
4000 po 3849 + 3620.9
2000 — p10 -6488 + 5487.1
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un 4, 450 MeV, corrected data

[Q8 all events(pC)] I Q8 cut left=right QAlc
Entrles 397291 Entries

o Mean 485.3 r Mean 462.4

22000 — RMS 264.1 - RMS 250.5

20000 — Underflow 0 6000 — Underflow 0

E Overflow 4216 C Overflow 2

18000 38.43/294 = 13% Intsgral 3.931e+05 5000 Integral 1.125¢+05

16000 - po 2.140+04 1 6.130+01 = pO 6363 £ 33.6

14000 F- p1 203.7+ 0.1 - p1 2836+0.2

E p2 38.43+0.07 4000 — p2 37.77+0.13

12000 p3 7946+ 31.0 C p3 2382+ 17.0

10000 F- p4 585.41 0.2 3000 p4 580.6 £ 0.3

= p5 58.24 1 0.16 C p5 58.74 + 0.31

8000 — pé 2670+ 16.6 = pé 580.4+9.8

6000 - 7 877.6+ 0.4 2000 — p7 868.1+ 0.9

= p8 65.93+0.38 - p8 61.34+ 0.90

4000 — po 601: 9.3 1000 - p9 93.27 + 2.27

2000 p10 112 - 1128

E 97.93+1.79 - | 207.7£10.4
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C Underfiow 0 14000 — 36.84/296 =12.4% | overfiow 0

12000 — Overflow 4194 r Integral 1.805a+05

- Integral _3.6656+05 12000 — po 1.6190+04 + 5.3950+01

10000 — 10000 — p1 2956+ 0.1

- E p2 36.84:+ 0.08

8000 — 8000 - p3 1582+ 12.9

- C p4 573+04
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Absolute scale

According to Montecarlo a 450 MeV electron
leaves 0.12*450 = 54 MeV of energy In the
scintillator

If the absolute scale from cosmics is right, we
should see 54*5.5=297 pC

....and we do! Perfect!
What about other energies?



Run 14, 197 I\/IeV corrected data

| Q8 all events(pC) |

|Q8 cut left=right(pC) |

Entries 3397 Entries 3295
[ Mean 409.3 3000 L Mean 28.17
160
RMS 361.7 RMS 89.54
140 Underflow 0 Underflow 0
Overflow 151 2500 p— Overflow 0
120 42.6/126 = 34% Integral 3246 Integral 3295
p0 84.22+4.18 2000 [[- p0 2.404 + 0.595
100 P 1255+ 2.5 P 2578+
p2 42,55+ 278 p2 161z
80 p3 73.99+4.15 1500 [i— p3 5.405 = 2.057
p4 258 + 2.6 p4 248+ 4.9
60 p5 37.45+ 3.46 1000 [ p5 +3.9
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Run 22, 297 I\/IeV corrected data

| Q8 all events(pC) |
Entries

C Mean 354.5
3500 RMS 248.8
3000 - 41.1/175= 24% Underflow 0
- Overflow 2122
- Integral 8.8e+04
2500 — po 3440+ 25.2
C p1 1745+ 0.3
2000 — p2 41.14+0.30
C p3 1750+ 15.5
1500 p4 361.7+ 0.5
p5 62.1+ 0.7
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| Q8 cut pisellino 1p(pC) |

1000 1200

Entries 5220
Mean 176.4
RMS 238.4
Underflow 0
Overflow 0
Integral 5220
p0 1276+ 1.6
p1 179 + 322.0
p2 -2.734 + 342.629
p3 43.98 + 469.94
p4 326.7 £ 470.2
p5 151.1+ 470.2
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Entries 27003
Mean 324.2
RMS 164.9
Underflow 372
Overflow 0
Integral 2.663e+04
po 1249 + 15.7
p1 184.6 £ 0.4
p2 -36.32+ 0.39
p3 705.2+ 10.0
p4 363+0.8
p5 59.45 + 0.94
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Linearity and resolution

HV (V) E (MeV/c2) Peak (pC) SigmaE/E(%)

1450 197 126 34
1450 297 175 24
1400 450 294 13
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Number of photoelectrons

e Assuming a PM gain = 1.4-10°, the number of
photoelectrons at 450 MeV is:

~300-10%
" 1.6-10™°-1.4-10°

* According to MC (12%:450 = 54 MeV
deposited in the scintillator) this means 26
photoelectrons per MeV (24 in cosmics)

 How are these divided among the strata?

N =1400




Run 4 at 450 MeV, 1.4 kV

| QLeft1+Right1(pC) | hQLpR1 | QLeft2+Right2(pC) | hQLpR2
r Entries 204913 - Entries 204913
5000 Mean 31.96 3500 :— Mean 146.3
= RMS 18.9 - RMS 47.41
E Underflow 72 3000 Underflow 56
4000 — Overflow 1 E Qverflow 0
E Intogral  2.048e+05 2500 Intogral  2,0480+05
3000 — 2000
: 32/300=10% g 150/300=50%
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1000 |- -
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E Overflow 0 3500 - Overflow 18
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2500 - 86/300=30% 2500 - 31/300=10%
2000 = 2000
1500 1500 =
1000 i_ 1000 %—
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Expected resolution

 In absence of fluctuations of the primary

energy deposit (shower development) we
would expect o/E = 1/VN_ = 8% in the first

PM (160 photoelectrons), 3.5%, 4.6%, 8% In
the others.
e \We find much more!

e The primary sources of these errors are
shower and PM fluctuations, not “counting
statistics”.



