&

Trento Institute for
Fundamental Physics
and Applications

Europe  Asia

T

AMS-ltalia
30.11.2023

=£ UNIVERSITA DEGLI STUDI
¥ DI TRENTO

-Abhinandan Dass

-Dr. Francesco Dimiccoli
-Prof. Paolo Zuccon

-Dr. Francesco Nozzoli




Importance of Beryllium isotope Studies
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Measuring Be isotope ratios
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Beryllium Data Sets

General Selections
> Bror > 0.3
> ISS is not in SAA
> Inner Trk: at least one hit each plane
> 32 <10
> L§f+lnner fiducial volume

Charge Selections (Identify Be and remove fragmentations)

> 3.38 < Ly1 Trk< 4.65
> 3.55< Inner Trk < 4.45
> 3.4 < Upper ToF <5.5
> RMS(Q) <0.55
ToF Quality
> Xooo < 5, X7 < 10
RICH Quality
> N_pmt>2 (NaF: 10)
> N_pe(ring)/N_pe(total)>0.4
> |Bror — B=ricH| < 0.068r1cH
> Remove bad tiles
>  (Geometric selections

Total statistics:

® ISS (V7 _pass7) ~7.5 years
data

e MC (B1220): 'Be, “Be, °Be




Mass Template Modelling (1)

10'F Model of Inverse mass from MC

MC 'Be

e Double-gaussian: Core and residual

® From MC Inverse mass distribution
10°F
C ® Parametrization:

A __ : Height of core gaussian

core’

102 o M: same for core and residual

o ¢: dev. St. of core

0 Ares/Acore: residual/core ratio
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Mass Template Modelling (2)

Energy dependent
parametrization for every
parameter

Simple linear models for
parameter evolution

Independent parametrizations
for ToF, NaF and Agl

Sigma Ratio
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Mass distribution fit (1)
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We adapt the templates to describe mass
distribution

We obtain templates for all the isotopes
rescaling 'Be

o u—(x/7)u,

o 0 —(x/7)0o,
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Mass distribution fit (2)
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“Free” parameters of the Full Be Model:

® A Height of 'Be

® AJ/A,: height of °Be w.r.t "Be

® A, /A, height of *°Be w.r.t "Be
® 0. dev.st. of Be core gaussian

® . :Mean of 'Be at peak

“Shape” Parameters (studied from MC)

o A /1A

res,7 core,7

o-res,7lolcore,7



Energy dependent fit procedure (Two fits)
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Examples of Mass fits

ANE

NaF

Model fit

TOrBind NATER]
Entries 22574 Entries 4473
ISS data g242 | o= ISS data Mean 082
1545 Sid Dev 1404
20,83/ 28 £l 2206714
45731 057 400 Norm? 17411 0.4
0.1462 £ 0.0004 Mean? 0.1452  0.0007
0.01526 1 0.00020 Sig? 0.01525 % 0.00121
05117200157 | Norm® 0.4701 1 0.0259
o122 0029 | 3 Norm?0 0.068312 0.01230
0.1231 1 0.0230 2GausR 0.03846 1 0.00817
1514 0.08 2GausS 14782 0.498
200 o7 0,998 + 0,003
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AGLBin2
Enlries 28585
Mean 8124
Std Dev 1406
2 ndf 1983/ 14
Norm? 1021 1.0
Mean? 0.1437 1 0.0002
Sig? 0.013821 0.00017
Nam® 0.3624 1 0.0083
Nom 0 1.0723 1 0.0055
2GausR 0.1202 1 0.0268
2Gauss 18381 0.100
a7 1.003 1 0.003
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L1 pickup correction
Tracking correction
Against Interaction
Beta ToF correction
Beta NaF correction
Beta Agl correction
Fragmentation
uncertainty: 5%
systematics on 10Be

Effective Acceptance [m*2 sr]

Effective Acceptance
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Be10/Be9 Flux Comparison
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¢'°Be/¢98e

Be10/Be9 Flux Comparison
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¢7Be/¢TBe
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g/ Drg,

Dug/Deg,

Halo Thickness Sensitivity
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Conclusion and On-going

Be Analysis with an analytical bi-gaussian model.

We did the analysis again with the agreed bin division.
Rebinned for comparison with other groups

On going: Flux Calculation and systematics

Thanks for your attention
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