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Blue: RecEnergy in ch124 via direct MBF fit
Red: RecEnergy in ch124 via pi extrapolation
Green: RecEnergy in ch127 via p; extrapolation.

Energy

290 e hEnergy_ch124

- Entries 4204

200; p @ 125 Mev Mean 99.69

- Std Dev 28.16
180—
160 —
140—
120—
100—
80—
60—
40—
20—

O:mﬁmam al \ | 1 1 | 1 | 1

150 200 250
E (MeV/u)



pn’pﬂﬁamon

Previously, @ last collaboration meeting...

p0/p0

Carbon

pi/pi

Carbon

p?/p?cimm

p‘ /p1[:arbon

1 —— = qpZ™!

We tried using the power-law
coefficient (ao, ai)pi
extrapolated from HIT2022,
to reconstruct proton MBF
parameters (po, p1, p2) for
each crystal @ CNAO2024
(see Alessandro’s
presentation).

Blue: RecEnergy in ch124 via direct MBF fit
Red: RecEnergy in ch124 via pi extrapolation
Green: RecEnergy in ch127 via p; extrapolation.

>> power-law coefficients not only depend

Energy
290 r hEnergy ch124
O Entries 4204
s0r. P @ 125 MeV Mean 99.69
C Std Dev 28.16
180—
160— ﬂ
1400  Energy is wrongly reconstructed, with no
1201 systematic over/underestimation
100§

80 i » .
or ON work conditions (i.e. HV power supply,
gain), but are crystal-specific!
40
]k A BT 1
ST AL VR
0 Hlemedl —dm o 56 odt 100 | | al 150 | | | | 206 | | | 250 |

E (MeV/u)

4



MBF extrapolation for He with HIT2022 parameters

N 7 00341971 Different crystals - different power-law parameters
6 PO 6.198 £0.1849 >> we tried extracting ao, a: without He and then
L pi —0.9496 *+ 0.07059 .
- reconstructing po, p1, p2 for He on the same crystal.
5_
C P, ar ao, a1 have uncertainties - uncertainties are propagated
e = apZ4 to po, P1, P2 — pihave gaussian distribution.
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MBF extrapolation for He with HIT2022 parameters
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Different crystals - different power-law parameters
>> we tried extracting ao, a: without He and then
reconstructing po, p1, p2 for He on the same crystal.

ao, a1 have uncertainties - uncertainties are propagated
to po, P1, P2 — pihave gaussian distribution.
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MBF extrapolation for He with HIT2022 parameters

8 T ndf 0.034197/ 1 Different crystals - different power-law parameters
6 PO 6.198 £0.1849 >> we tried extracting ao, a: without He and then
p1 —0.9496 *+ 0.07059 .
reconstructing po, p1, p2 for He on the same crystal.
5
P, ar ao, a1 have uncertainties - uncertainties are propagated
4 = apZ4 to po, P1, P2 — pihave gaussian distribution.

Rel error: 0.9560963
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Blue: RecEnergy via direct MBF fit C fetes rasom
Green: RecEnergy via p; extrapolation. _ 25000E" | Supev 1747
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MBF extrapolation with only p and C points

& F x?/ndf  1.808e-06/0
6 PO 6.143+ 1

- pi -1.014 + 0.5665 ) ;
F Since @CNAO we only have p and C, we tried

= reconstructing MBF parameters po, p1, P2 On our
i P, a2 HIT2022 test crystal, this time with only p and C.
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- For He, deviation from direct MBF parameters is now
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In addition to this, pi distribution is not Gaussian
anymore - Poisson/Landau function (?)
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Power law functions implementation in SHOE

Ch186
°© F ZIndf 2.2856-06/0 For all calibrated crystals @ CNAQ2024, crystal-specific
S 1 E? By 49;‘-1#?553:; MBF conversion parameters (ao, a:) with respect to Z
oF A were extracted via power-law fit.
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Mass reconstruction test on physics run 7029
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Mass reconstruction for Z = 1 and Z = 2 fragments was attempted by matching CALO clusters
with the closest TW hits, by using power-law calibration functions with respect to Z. Note that:

>> for Z = 1, the error coming from CALO calibration should be negligible (calibration is direct);
>> about 1/5 CALO clusters (47/263 for He) contains not calibrated hits;
>> |ess than 10% of CALO He clusters are successfully matched (wrong centroid position?...).

10



Centroid position calculation

In order to match TW and CALO hits,

we need to find out the pair with minimum distance
i

Weighted centroid position (ZixiEi/ ZE) (i = hit Id) must
be calculated for each cluster

!

...but in order to calculate E; properly we need Z

.inordertofindoutZwe needtomatch
CALO cluster with a TW hit
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Centroid position calculation

In order to match TW and CALO hits,

we need to find out the pair with minimum distance

Weighted centroid position (ZixiEi/ ZE) (i = hit Id) must
be calculated for each cluster

!

...but in order to calculate E; properly we need Z

.inordertofindoutZwe needtomatch
CALO cluster with a TW hit

However, there is a chance that some “matchable”
clusters never find their corresponding TW hit because
Shoe starts by sorting TW-CALO ' they don’t find it in first place (without calibration).
pairs with not calibrated positions
A We computed the calibrated position, called the

matching algorithm again and saw that in 2/263
cases for He clusters do not match anymore
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Summary

* We have implemented crystals calibration functions with two power-law parameters (with
no uncertainties) in shoe at CNA0O2024

* We used Z dependence to evaluate the performance in p and He mass reconstruction by
using shoe software

* No tracking system involved in the reconstruction
 TW calibration seems reliable at least for central crystals (see p mass distribution)
* We are going through the TW-CALO matching algorithm
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