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GSl 2021 Analysis

* Data-taking at GSI (Darmstadt, Germany) in 2021
* 150 400 MeV/u on 5 mm C target
* Partial setup: no magnet, only one module of calorimeter

MC used Dataset:
* /gpfs_data/local/foot/Simulation/GS12021_MC/160_C 400 _2_ shoereg.root
/gpfs_data/local/foot/Simulation/GS12021_MC/160_C 400 _3 shoereg.root
1 million events each




To compute elemental cross section and angular differential cross section:

Nbeam Ntarget E(Z) dg j Nbeam Ntafr-get Q@ G(Z, 9)
Y: fragment counts
Bkg: background source counts
N,..:  n°ofprimary events
N target: n° of scattering centers per unit area
E: efficiency
Qs: angular phase space




In the analysis, | am considering the following levels:

MC DATASET EXP DATASET

/ - R 1EXP_. all reconstructed

TRUE VALUES

T > all TAMCParticles generated in

tracks by genfit

1
target with E, > 100 MeV and
theta < 8°
Reco Values True Values
R lr €COr all reconstructed R 1MC.' all reconstructed
tracks by genfit tracks by genfit
R 2r €CO all reconstructed R zMC.' all reconstructed
tracks by genfit tracks by genfit

+ MC cuts + MC cuts




1) If the TWPoint of the global track has only 1 MC particle matched (N.B.: TWZmatch is on)
(tmp_poi->GetMcTracksN() == 1)

2) If the TWPoint MC ID is the same of the global track MC ID

tmp poi->GetMcTrackIdx(0) == fGlbTrack->GetMcMainTrackId
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MC ID of the track

* Due to the presence of a lot of secondary fragmentation, some points of a global
reconstructed track can belong to other particles:




MC ID of the track

* Due to the presence of a lot of secondary fragmentation, some points of a global
reconstructed track can belong to other particles:

Reconstructed global track:

Mcld

wack 1S the one of the most probable MC particle (here of the oxygen)

Mcldrweoint is of the nitrogen

Mcid___, # Mcld_, . . - rejected global track

track



Fiducial total cross section
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R 1EXP_. all reconstructed tracks by genfit
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R 1MC: all reconstructed tracks by genfit

R 1r €0 all reconstructed tracks by genfit
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- It's a migration from reco to MC level




R 1MC: all reconstructed tracks by genfit

Y (2) R 1r €0 all reconstructed tracks by genfit
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R 1MC.' all reconstructed tracks by genfit

(2) Y(2) R ZMC: all reconstructed tracks by genfit + cuts
g —
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Y (2)

D= N Nm,«get@

T1: all TAMCParticles generated in target with E,_> 100 MeV
and theta < 8°

R ZMC.' all reconstructed tracks by genfit + MC cuts

Z Efficiency trkcutsMC true_DET
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Global track efficiency

In this term, all efficiencies are considered,
from detector to reconstruction ones
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R 1EXP . all reconstructed tracks by genfit

Y(Z) - B(Z)
Neam NG,T’ € 6 Z
b target ( ) R 1MC_. all reconstructed tracks by genfit

o(Z) =

R 2MC_. all reconstructed tracks by genfit + cuts

R 1r €O all reconstructed tracks by genfit

Tl.' all TAMCParticles generated in target with E,_> 100 MeV

and theta < 8°

Y
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In a MC dataset: R = R,"c°

o (mb)

DC N }K reco XK T]_

The used “recipe” is justified by the fact
it satisfies the MC check

(the two cross sections are from the same dataset)
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In blue dots: dataset for Reconstructed parameters
In red bars: independent dataset from same simulation for generated MC parameters

5
E
o

Reco /MC

1000 }E )
I Cross Section Reco
800 |:| Cross Section MC
N Cross Section MC error
600
400
200
M__.ﬂ ,_A_J_‘—‘

0
1.08
1.06
1.04

.

! }

0.98
0.96
0.94
0.92







Angular Differential cross section




theta Efficiency trkcutsMC true_DET

I &

Efficiency

-

ERSSEASEEERRAN R AR EEN NSRRI NN NN EE RN Y
T \ I \ \ Arhdcs | | \

676803
+«,7161 05
+0 724115
+0,77337
1{0.77935
78
79

636364

Lo
i

Z=1

81761

«‘-0,671 237

+0.4| 3934
+ﬂ.257033

«}0.1 36074
.0587851

Efficiency

o b b b b b by b b By

o

1 2 3 4 5

RMC /[ T,

10

thata

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.

\IHlHHlHI\‘I\H‘IHI‘\I

theta Efficiency tgkcutsMC true_DET

.81993¢

<-a.7esaa
{o.anam

722376

.596943
.608385

LT T
i
#

«’0.15&151

1

<\-0J746346

vl b b b b nn b L

0.9

Efficiency

0.8

0.6

0.5

0.4

0.3

0.2

OO

thata

Efficiency

T 7=4

0 1 2 3 4 5 6 7 8 9 10

theta Efficiency trkcutsMC true_DET

r - ggggs

3 SRR RES

Ee & & g;;;iﬁbﬁ—i%%;

S ;

- /=3 ;%
A LT;

theta

theta Efficiency trkcutsMC true_ DET

e g g § e g
s, . & "’% ;TL
] 3~-am§'%
%gsg*sé

S5

b b e e e b P e L1

Sl



theta Efficiency trkcutsMC true_DET

& 5 8 I

o i 8¢ ¢ 3
08~ T T
0.6—
0.4—
0.2 /=5
7\\\\‘\\\\‘\\\\‘\\\\‘\\\\l\\\\‘\\\\‘\\\\‘\\\\‘\\\\
% 9 10

theta

RMC [ T,

Efficiency

theta Efficiency trkcutsMC true_DET

theta Efficiency trkcutsMC true_DET

3— © > §§3

i, .8 - = g [T 0 .,

AE= N R g i

[ *? =

B JF%% ;T o i aE ;T;

0.8— i 0.8—

0.6— T 0.6—

0.4— 04—

0_2; Z_6 0_2; Z:7

7\\\\‘\\\\‘\\\\‘\\\\‘\\I\‘\\\\‘\\I\‘\\\\‘\\\\‘\\\\ 7\\\\‘HH‘\H\‘HH‘HH‘HH‘HH‘HH‘HH‘HH

% 10 % 10
theta theta



do/ dQ (mb | sr)

Reco / MC

In blue dots dataset for Reconstructed parameters

same simulation for generated MC parameters
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do | dQ (mb f sry

F Cross section Reco
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* Separate efficiencies in its contributions (BM efficiency, global track studies)

* Out of target fragmentation, multi-reconstruction of the same track

* Inspect Z match

* Theta binning is ~ 1°. Binning resolution studies are being implemented in GIbRecoAna
* Is it needed to introduce theta unfolding?







RIMC / T1 cuts RZMC / Tl
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RMC [ T, cuts RZMC / T;
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Theta migration matrix

Theta Migration Matrix

Theta Migration Matrix
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Zreco

Secondary fragm global tracks

MigrationMatrixZ-Z_

10°

10*

10°
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------- Global track reconstruction level
reconstructed tracks: 1
track n° 0
reconstructed charge: 7
TW charge: 7
IdMC of every point of the track:
0-0-0-0-0-0-0-0-0-0-267ID error -
TrkildMC (mode of IdMC)=0
Fluka code: -2
charge: 8
Region of origin: 2
Mid: -1
Initial Pos: 0.37145 -0.0619677 -104.45



Zreco

Secondary fragm global tracks

MigrationMatrixZ-Z_

10°

10*

10°
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10

------- Global track reconstruction level
reconstructed tracks: 1
track n° 0
reconstructed charge: 4
TW charge: 4
IdMC of every point of the track:
MC_error : track of particle out of target
0-0-0-0-0-0-01234172019 -1220
-2 -1-2-
TrkldMC (mode of IdMC)=0
Fluka code: -2
charge: 8
Region of origin: 2
Mid: -1



Out of target global tracks

------- Global track reconstruction level
reconstructed tracks: 1
track n° 0
reconstructed charge: 6
TW charge: 6
IdMC of every point of the track:
MC _error : track of particle out of target
4 -4 -4 -4 -4-4-4-4-4-4-6183217 -
TrkldMC (mode of IdMC)= 4
Fluka code: -2
charge: 7
Region of origin: 2
Mid: O
Initial Pos: 0.0313356 0.10144 -54.2098



No TW Point

------- Global track reconstruction level
reconstructed tracks: 1

track n° 0
reconstructed charge: 1
TW charge: -1

TW_error: no TW points
IdMC of every point of the track:
MC _error : track of particle out of target
0-0-0-0-0-0-0-0-0-0 -
TrkldMC (mode of IdMC)= 0
Fluka code: -2
charge: 8
Region of origin: 2
Mid: -1
Initial Pos: 0.225386 0.335826 -104.45



Multiple tracks from same particle

if (count(trackID.begin(), trackID.end(), fGlbTrack->GetMcMainTrackId())
myfile << =trathlerrﬂd: the tamc particle with trackID " << fGlbTrack->GetMcMainTrackId() << " has already reconstructed" << endl;

kID.push back(fGlbTrack->GetMcMainTrackId());

none
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