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Situation Summary
• The paper has been published (really?? Yes, really).

• This cross-check was triggered after some problems found in the Isotopes Analysis at BO by Erwan.

• Anyway, these checks are necessary to be consistent and are needed for the extension of the Light Nuclei vs 
Time analysis to new Data range.
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Situation Summary

• In NAIA v1.0.0 the MonteCarlo used for the paper publication was MC B.1236.

• The NAIA  v.1.0.0 MC ntuple production had several bugs related with generated primary and secondary 
information. Anyway, we managed to calculate the Top-Of-Instrument (TOI) with the information available at 
the time.

• Several implementations were done to fix the NAIA ntuples. A list can be found in the repository.

• In NAIA v1.1.0 we have two main MonteCarlo versions:
• MC.B1236, as we had in v1.0.0.
• MC.B1308, with new implementations to improve the isotopes analyses (mostly MC Beta).

• The paper has been published (really?? Yes, really).
• This cross-check was triggered after some problems found in the Isotopes Analysis at BO by Erwan.
• Anyway, this checks are necessary to be consistent and are needed for the extension of the Light Nuclei vs 

Time analysis to new Data range.
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Situation Summary

• In NAIA v1.0.0 the MonteCarlo used for the paper publication was MC B.1236.
• The NAIA  v.1.0.0 MC ntuple production had several bugs related with generated primary and secondary 

information. Anyway, we managed to calculate the Top-Of-Instrument (TOI) with the information available at 
the time.

• Several implementations were done to fix the NAIA ntuples. A list can be found in the repository.
• In NAIA v1.1.0 we have two main MonteCarlo versions:

• MC.B1236, as we had in v1.0.0.
• MC.B1308, with new implementations to improve the isotopes analyses (mostly MC Beta).

Somehow the Bologna TOI correction method used in NAIA v1.0.0 MC.B1236 is: 

• Not working for the NAIA v1.1.0 MC.B1236 (same MC but different NAIA version)

• Working NAIA v1.1.0 MC.B1308 (different MC and NAIA version)

• The paper has been published (really?? Yes, really).
• This cross-check was triggered after some problems found in the Isotopes Analysis at BO by Erwan.
• Anyway, this checks are necessary to be consistent and are needed for the extension of the Light Nuclei vs 

Time analysis to new Data range.
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Top-Of-Instrument (TOI) correction (before partial XS)
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The estimation has been done using Lithium, Beryllium, Boron, 
Carbon, Nitrogen and Oxygen MonteCarlo.
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Before it was a normalization factor

We need to take into account Partial-XS when doing TOI.
The partial-XS are now dependent on Rigidity, as 
an example O16 Montecarlo into Lithium
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Before it was a normalization factor

We need to take into account Partial-XS when doing TOI.
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Top-Of-Instrument (TOI) correction (after partial XS)
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The estimation has been done using Lithium, Beryllium, Boron, 
Carbon, Nitrogen and Oxygen MonteCarlo.

The differences between TOI w/o partial XS is added as a 
systematic error.



9

10 210
R[GV]

0.1−

0.05−

0

0.05

0.1

B
O

_T
O

I -
 M

IT
_T

O
I

0

0.05

0.1

0.15

TO
I c

or
re

ct
io

n

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

MC B.1236 NAIA v1.0.0

TOI for the three MC/NAIA 
combinations



10

10 210
R[GV]

0.1−

0.05−

0

0.05

0.1

B
O

_T
O

I -
 M

IT
_T

O
I

0

0.05

0.1

0.15

TO
I c

or
re

ct
io

n

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

MC B.1236 NAIA v1.0.0

MC B.1236 NAIA v1.1.0TOI for the three MC/NAIA 
combinations



11

10 210
R[GV]

0.1−

0.05−

0

0.05

0.1

B
O

_T
O

I -
 M

IT
_T

O
I

0

0.05

0.1

0.15

TO
I c

or
re

ct
io

n

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

MC B.1236 NAIA v1.0.0

MC B.1236 NAIA v1.1.0

MC B.1308 NAIA v1.1.0

TOI for the three MC/NAIA 
combinations



12

10 210
R[GV]

0.1−

0.05−

0

0.05

0.1

B
O

_T
O

I -
 M

IT
_T

O
I

0

0.05

0.1

0.15

TO
I c

or
re

ct
io

n

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

10 210
R[GV]

0.1−

0.05−

0

0.05

0.10

0.05

0.1

0.15

MC B.1236 NAIA v1.0.0

MC B.1236 NAIA v1.1.0

MC B.1308 NAIA v1.1.0

• Why for the same MC B.1236 TOI is not the same among 
NAIA versions? (nothing changed in the MC side)

• MC B.1308 NAIA v1.1.0 is close enough to consider it fine, 
still we will see.

TOI for the three MC/NAIA 
combinations
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MC B.1236 v1.0.0 vs MC B.1236 v1.1.0
In principle, the TOI of these two should be roughly same:

1. We did not change anything in the Bologna selection.

2. New NAIA implementations could explain some small differences, but not 
this huge one. (Remember here that MC B.1308 v1.1.0 is giving almost the 
same TOI)

3. New MC Beta improvements are not here, this is the same MC version, 
just another NAIA ntuple version.
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MC B.1236 v1.0.0 vs MC B.1236 v1.1.0
In principle, the TOI of these two should be roughly same:

1. We did not change anything in the Bologna selection.

2. New NAIA implementations could explain some small differences, but not 
this huge one. (Remember here that MC B.1308 v1.1.0 is giving almost the 
same TOI)

3. New MC Beta improvements are not here, this is the same MC version, 
just another NAIA ntuple version.

MC B.1236 v1.0.0 v1.1.0 Ratio
Generated Li 7.1360748e+09 6.6572549e+09 1.0719245
Generated 6Li 7.5650469e+09 6.5690437e+09 1.1516207
Generated 7Li 6.7071026e+09 6.7454661e+09 0.99431270
NAIA runs 6Li 4641 4026 1.1527571
NAIA runs 7Li 5286 5374 0.98362486

Only checked for Li, since Erwan is doing Li isotopes.
Could be checked in general.
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MC B.1236 v1.0.0 vs MC B.1236 v1.1.0
In principle, the TOI of these two should be roughly same:

1. We did not change anything in the Bologna selection.

2. New NAIA implementations could explain some small differences, but not 
this huge one. (Remember here that MC B.1308 v1.1.0 is giving almost the 
same TOI)

3. New MC Beta improvements are not here, this is the same MC version, 
just another NAIA ntuple version. • This explain the differences in the TOI (and, for 

sure, in other ingredients of the analysis that I did 
not check).

• One could argue that the Global Li MC would be 
safe if the % lost/gained in 6Li is the same as in 
7Li.

• It is not the case, so the Global = 0.5 6Li + 0.5 7Li 
is not applicable anymore. 

• In other words, we have a different normalization.

MC B.1236 v1.0.0 v1.1.0 Ratio
Generated Li 7.1360748e+09 6.6572549e+09 1.0719245
Generated 6Li 7.5650469e+09 6.5690437e+09 1.1516207
Generated 7Li 6.7071026e+09 6.7454661e+09 0.99431270
NAIA runs 6Li 4641 4026 1.1527571
NAIA runs 7Li 5286 5374 0.98362486

Only checked for Li, since Erwan is doing Li isotopes.
Could be checked in general.
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MC B.1236 v1.0.0 vs MC B.1308 v1.1.0

Differences found in the TOI:

1. New NAIA implementations? Not probable, I think they 
don’t affect what we use in BO to estimate the TOI.

2. New MC Beta implementations? Could be, for the TOI 
you are using the Rreco (folded acceptance) which is 
corrected with Beta.

In this case is more difficult to track from where the 
differences are coming.

I tried anyway, but it is still on going.

MC B.1308 NAIA v1.1.0
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ISS B.1236 - MC B.1236 - NAIA v1.0.0 vs ISS B.1236 - MC B.1308 - NAIA v1.1.0
11.5 years of Data

Li Be B C N O
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• TOI is not the only reason for these differences.

• I have found there are some differences in Exposuretime, Counts and CutOff values between 
ISS B.1236 - MC B.1236 - NAIA v1.0.0 and ISS B.1236 - MC B.1308 - NAIA v1.1.0

ISS B.1236 - MC B.1236 - NAIA v1.0.0 vs ISS B.1236 - MC B.1308 - NAIA v1.1.0
11.5 years of Data

Li Be B C N O



19

• TOI is not the only reason for these differences.

• I have found there are some differences in Exposuretime, Counts and CutOff values between 
ISS B.1236 - MC B.1236 - NAIA v1.0.0 and ISS B.1236 - MC B.1308 - NAIA v1.1.0

ISS B.1236 - MC B.1236 - NAIA v1.0.0 vs ISS B.1236 - MC B.1308 - NAIA v1.1.0
11.5 years of Data

• TOI differences could come from 
the Rate differences.

• TOI differences could come from 
the Partial XS used.**

** Which were calculated by Qi Yan 
for MC B.1236 and not MC B.1308.

Li Be B C N O
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ISS B.1236 MC B.1236 NAIA v1.0.0 vs ISS B.1236 MC B.1308 NAIA v1.1.0

Exposuretime, Counts and CutOff differences are strange because it is the same ISS B.1236 version.

ISS B.1236 v1.0.0 v1.1.0 Ratio
Naia Data runs from Bartels 2426 to Bartels 2580 229361 230328 0.99580164

So we are safe from NAIA production point of view.
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ISS B.1236 MC B.1236 NAIA v1.0.0 vs ISS B.1236 MC B.1308 NAIA v1.1.0

Exposuretime, Counts and CutOff differences are strange because it is the same ISS B.1236 version.

ISS B.1236 v1.0.0 v1.1.0 Ratio
Naia Data runs from Bartels 2426 to Bartels 2580 229361 230328 0.99580164

So we are safe from NAIA production point of view.

What are the reasons for these differences then?:

• Changes in the RTI files, you change the CutOff you change the other two.

• New implementations in NAIA related with this selection:

1. We are not using here the TrackPattern implementation solution, but the work around we 
found in v1.0.0.

2. I don’t recall any other data-related changes in NAIA. I have to check the repository.
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ISS B.1236 MC B.1236 NAIA v1.0.0 vs ISS B.1236 MC B.1308 NAIA v1.1.0

Exposuretime, Counts and CutOff differences are strange because it is the same ISS B.1236 version.

ISS B.1236 v1.0.0 v1.1.0 Ratio
Naia Data runs from Bartels 2426 to Bartels 2580 229361 230328 0.99580164

So we are safe from NAIA production point of view. This has to be checked in more detail.

What are the reasons for these differences then?:

• Changes in the RTI files, you change the CutOff you change the other two.

• New implementations in NAIA related with this selection:

1. We are not using here the TrackPattern implementation solution, but the work around we 
found in v1.0.0.

2. I don’t recall any other data-related changes in NAIA. I have to check the repository.
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Conclusions
• The MC B.1236 NAIA v1.1.0 is not ready to be used:

• I suggest people to use the MC B.1308 NAIA v1.1.0 for all the analyses, or stay in NAIA v1.0.0 if they 
don’t need more than 11.5 years of Data or are not doing Isotopes.

• Anyhow, would be good to have MC B.1236 NAIA v1.1.0 ready. Because then we are not missing the 
middle step. Ones could compare NAIA versions using the same MC version, and isolate from where are 
coming possible differences, NAIA or MC.

For Valerio: How painful is to re-do MC B.1236 v1.1.0?

• Further checks will be done to address the differences found for the same ISS B.1236 data version using 
the different NAIA versions.

• After these things have been solved, an extension to the extra one year of data (up to Bartels 2594 now, 
was 2581 before) would be kind of “easy” to do.

 
For Valerio: Baosong already said there is even more data ready, when are you planning to produce it?.
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Conclusions

• It would be really good if someone in AMS-Italy estimate the Partial XS: 

• Now is a good opportunity since it seems Yao Chen would be the responsible for this, and 
maybe not Qi Yan anymore.

• Knowing that your fluxes were fine, and the differences were coming from the TOI was 
easier before, since it was a normalization factor. Now, it is not the case. On top of that you 
have to ask one of the two guys above.

O16Z3_CCCOR
Entries  1000
Mean    401.4
Std Dev     663.9

10 210 310Rigidity [GV]

0.9

0.95

1

1.05

1.1

C
ha

rg
e 

C
ha

ng
in

g 
Pr

ob
ab

ilit
y 

M
C

/D
at

a 
R

at
io

O16Z3_CCCOR
Entries  1000
Mean    401.4
Std Dev     663.9

O16Z3_CCCOR

Before it was a normalization factor

Now depend on rigidity



25

Back Up
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Top-Of-Instrument: Selection
To estimate when the MC particle has interacted and became another one before Layer 1, you need to fulfill two 
requirements at the same time:

1.  Particle was not the primary (generated) particle at Layer 1.

2. Particle has a different charge of the primary (generated) particle. For this, we followed the next steps since 
some variables, as ParticleID (pID, Nskip, etc), were buggy:

Final condition -> TOI histogram
For other checks -> Two histograms
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MC B.1236 v1.0.0 vs MC B.1236 v1.1.0
Final condition -> TOI histogram
For other checks -> Two histograms


