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GSI3: MC Momentum Distributions
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GSI3: Primary Fragments with Z =1

Momentum Distribution of fragments with Z = 1
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The momentum distribution has
different shape for different
Isotopes.

The peaks of the distributions
are at:

- 0.745 £+ 0.001 GeV/c for H:;
- 1.606 £ 0.003 GeV/c for 2H;
- 2.411 + 0.007 GeV/c for 3H.




GSI3: Input Features at the TMVA Algorithms for Z=1

Mass Range Distribution

Linear Range Distribution
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GSI3: TMVA Output for Z=1

BDT Regression compared to MC Momentum DNN Regression compared to MC Momentum
< 15 - s 15 TMVA
= C = C - o Training Sample, Average Deviation
g - g L . o Training Sample, truncated Average Dev. (best 90%)
£ C a r = Test Sample, Average Deviation
= 10— . z 10— L8 - . 140 = Test Sample, truncated Average Dev. (best 90%)
8 o =1 - -
a — - " - a == = -
: F . - 5 X - . - B.24r
&g 5; il ; . - gg 5;?_—_ - . 120 5.225 A nnuiminn=(Z( fuva = fargen)” “T‘/z
- - 3 C- - Eo.2f A
C = =, = Ce E £
C = o - - F = @.16F
r 1 gl - - - F - - s f
‘_ T =" e - - g = .14]
—57 = 5, = ¥ '-\:' 8’ £
= = - 0.12f
- L= v y:
a Fa - = RIS
-10 T e 0.0 5 ¥ N !
C cr P Ur R
_150_ L |3|5 L U_ = ETE:I- -|l| L .":I‘. o ‘3‘5 L 0.06 DNN_CPU BDTG
Py, (GeVic) i (e Method

Fraction of fragments which is reconstructed within the 5% error:

- BDT 60.3% of fragments;
— DNN 53.2% of fragments.
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GSI3: Distributions Comparison for Z =1
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GSI3: Primary Fragments with Z = 2

Montecarlo Momentum

Entries
M
+ + Slzagav
' 4
ph T t
# }
# f
# 1
+

h +

H t
H +

4
++ +
+H +
ot 1‘4-.-
P Y i e e AR BRI EUTETRTN RTINS IR B Sy
0.5 1 .5 2 25 3 35 45
p (GeVic)
Reconstructed DNN Momentum
Entries

Mean
Std Dav

v L el et L L Lo v Lo Pl
0.5 15 2.

45
p (GeVic)

23373
3.009
0.5847

23373
2.977
0.5316

entries

entries.

Reconstructed BDT Momentum

Entries
H- Mean
Std Dev
H hh
ot '
#
t
i t
t }
it
+
+ +
H
+
++*‘*+++ +
1‘+ +
L u ey
oF v b T TN s | e L
0 0.5 1 1.5 2 25 3 35 4 G”\} o
p (GeVic]
Overlap
900 - Montecarla Momersum 4 J"’Lﬂ. W
800 = Reconstructed BOT Momentum ) +++
E Reconstructed DNN Momantum
400 E—
300
'+ A +
R e N I T B I L
0.5 1 1.5 X X

45
p (GeVic)

23373
3.033
0.549

Linear

<40, >

Mass Range

", *
% Ry, O 40,




-
GSI3: TMVA Output for Z =2

BDT Regression compared to MC Momentum DNN Regression compared to MC Momentum
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Fraction of fragments which is reconstructed within the 5% error:
- BDT 58.2% of fragments;
— DNN 44.3% of fragments;
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GSI3: Primary Fragments with Z = 3

Montecarlo Momentum
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GSI3: TMVA Output for Z =3

BDT Regression compared to Montecarlo DNN Regression compared to Montecarlo
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Fraction of fragments which is reconstructed within the 5% error:
- BDT 51.9% of fragments;
— DNN 46.1% of fragments;



GSI1: Input Variables for Z =1

Linear Range Distribution Mass Range Distribution
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GSI1: Primary Fragments with Z =1

Montecarlo Momentum
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GSI1: TMVA Outputs for Fragments with Z =1

BDT Regression compared to Montecarlo DNN Regression compared to Montecarlo

-5

-10

(=]
III\‘IIII|IIII|I\\I|IIII|IIII

| 0

- 1
15 25
Poic (GeV/c)

0 0. 15

(=]

The fraction of fragments which is reconstructed within the 5% error is:
- BDT 49.5% of fragments;
— DNN 30.2% of fragments.
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GSI1: Primary Fragments with Z = 2
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GSI1: TMVA Results for Z =2

BDT Regression compared to Montecarlo DNN Regression compared to Montecarlo
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Fraction of fragments which is reconstructed within the 5% error:

- BDT 65.1% of fragments;
— DNN 56.9% of fragments.



GSI1: Fragments with Z = 3

Montecarlo Momentum BDT Momentum
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GSI1: TMVA Output for Z =3

BDT Regression compared to Montecarlo DNN Regression compared to Montecarlo
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Fraction of fragments which is reconstructed within the 5% error:
- BDT 46.8% of fragments;
— DNN 40.8% of fragments.



Conclusions

- The momentum of nuclear fragments can be evaluated by
TMVA algorithms with a precision (with MC true) of 5% at
least in the 50% of fragments;

- Boosted Decision Tree algorithm seems to be the one
which better reproduces the MC momentum distribution.

— Next step Is to test the trained algorithm on the Monte
Carlo reconstructed.
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GSI3: Input Variables for Z = 2
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GSI1: Input Variables for Z = 2

Linear Range Distribution Mass Range Distribution
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GSI1: Input Variables for Z = 3

Linear Range Distribution Mass Range Distribution
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