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Mass reconstruction @ CNAO25 INFN

Two different geometry configurations, C - C @ 200 MeV/u

1° set: 8044-8053: = 1.7M trigger events

2° set: 8101-8162: = 8.0M trigger events

- two simulations were generated with the same # of trigger events, by changing the geometry configuration, and then
merged.

Events collected, for both data and MC, under the following conditions:

* 1 BM track - “effective” number of primaries

* 1 Valid, in-target (X, Y, Z), BM-Matched VTX

* Among all possible CALO cluster - TW points pairs, only the ones with minimum distance are preserved, with no Id
repetition

* No condition on maximum distance yet

* Not calibrated hits - cluster is excluded

* Biscomputed @ TW - fragm energy = cluster energy + matched TW-point.

For MC: experimental resolution vs E from CNAO24 is added to CALO energy.

To evaluate Zgec # Zuc impact on calibration, for the closest impinging track wrt first-crossed crystal center:
MC-true hit energy -~ “ADC-reco” (through MBF for Zyc) with ADC > 5 mV threshold
- MC-reco hit energy (through MBF for Zgec) + 30 MeV threshold on cluster energy (lowest value for p).



B vs Ewin @ CNAO25: MC - 30 cut on 3 (rel uncertainty)

Z=1 Z=2 Z=3

@ 0.7 @ 07f - - w 07p
: ! v / 1000 : 4 —100
u - I " L g
P 450 065 ; 900 0.85F 2
- i 0.6f 800 0.6f 80
; - L 700 ; 70
" fof o) 0.55
300 - 600 i 60
u 500 08f 50
= 400 0.45}- 40
150 i 300 o4k 30
- i . 200 SR 20
- | —
E 100 03 i / 10
PN IS AT I AN S AT A AP AR 0 L L oo oo b oo Ly oo by 0 O'A'.."./.... METETEE NS A A 0
500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
E [MeV] E [MeV] E [MeV]
Z=4 Z=5 Z=6
0.7 07, 140 07
" 1o " T 80
0 6=: 100 0.6“: 120 0.6=: o
: 1 Ha0 - ; : i
06 06 ‘ 0.6
: ot 80 - 100 s 60
051:: I f I/Iflu\ ) 70 051:: 05:: 50
; ' ks ; 80 ;
0.5f ' o0 0.5F 05F 40
50 80
045} 40 0.45]- 0.45[- 10
0.4f 30 0.4f 40 0.4f . 20
E 20 5 7
0.35 035 20 0.35 10
o 10 i / i
(1)) ./ 1 [ ] e P (o)

o

20500 1000 1500 2000 2500 3000 ° 5001000 1500 2000 2500 3000 ° 05001000 1500 2000 2500 3000 °
E [MeV] E [MeV] E [MeV]




B vs Ewn @ CNAO25: data — 30 cut on B (rel uncertainty)
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B vs Ewn @ CNAO25: data — 30 cut on B (rel uncertainty)
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Mass resolution for MC reco - CNAO25
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Mass resolution for MC reco - CNAO25
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Counts

Mass resolution for exp reco - CNAO25
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Counts

Mass resolution for exp reco - CNAO25
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Mass resolution for reco - CNAO25 data vs MC
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Mass resolution for reco - CNAO25 data vs MC
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Energy @ CNAO25: data vs MC INFN
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Beta @ CNAO25: data vs MC INFN
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Isotope counting intervals for data and MC
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Isotopic Xsec - stat error only INFN
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Isotopic Xsec with systematic error

Systematic error is finally evaluated as the relative difference between MC reco cross section and TG-generated
MC tracks (reg == 59 && mothld == 0) impinging on CALO.

— 700
o)

£
© 600

500
400
300
200

100

‘I||\|||||

T T

e
2]
|
D
A
@
v
L
@
+
2]

Z=1 Datéa (stat & sys err) j

Z=1MC {(stat & sys err)

Z=2 Data (stat @ sys em) |
- Z=2 MG (stat- B -sYS-8Fr) -
7=3 Data (stat @ sys err)

Z=3 MC {(stat ¢ sys err)

7=4 Data (stat @ sys err)
. Z=A MCistat B sysem) .}
Z=5 Data (stat & sys err)

Z=5 MCi(stat & sys emr)

7=6 Data (stat @ sys err) |
7=6 MCi(stat @ sysem)  :

o

c o o ©
Now B~ o

III[]IIH]IIH]IIII]IIII]IIII]IIII]IIII]IIII]IIII

o
-

(Reco - True),, / Recoy,.

(=




Isotopic Xsec with systematic error — position sensitive efficiency INFN
~ TORINO

After having implemented position-sensitive efficiencies, there was a small reduction of the systematics.
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Minimum X/Y from clusters @ CNAO25 - MC vs data
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Elemental Xsec with systematic error INFN
TORINO

Elemental cross sections might help understanding effects of disagreements in TW-CALO geometry.
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Conclusion and upcoming analysis

* VTX-based cuts were implemented in order to improve the collection of beam-target
fragmentation events, in addition to the BM tracks = 1 cut.

* Energy loss measured by TW was added to the cluster energy
- slight mismatch between beta vs E distributions and nominal curves
— better events collection in the beta vs E “tails”.
 Integral cross sections were computed for some of the foreseen isotopes.
* Unknown problems with relative TW-CALO distance — matching in exp data may be affected.

Currently under study:
~ Relative difference among MC-true and MC-reco XSec range up to 50%
- systematics must be reduced: only little improvement from position-sensitive efficiency.
- Differential cross sections wrt Exin.
- Parameters optimization using CNAO25 mass spectra.
- Comparison and integration with p+TOF analysis.
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Spare slides INFN
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B vs Exin @ CNAO25: data, pre Eiin correction INFN

- TORINO
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Beta overestimation @ CNAO25 - MC
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Beta overestimation @ CNAO25 - MC INFN
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Correction factor for nominal mass @ CNAO25 INEFN
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CNAO24 withlwithout clus size > 2
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Reconstructed mass vs “nominal” mass
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B vs Ewin @ CNAO25 - post correction (data)
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CALDO clusters distribution @ CNAO25 - data vs MC
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