
Implications of Li to O data of AMS-02 on our 
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Modeling cosmic-ray propagation
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Modeling cosmic-ray propagation

CR propagation is described by diffusion equations. 
We use the GALPROP code to solve them.
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CR propagation models 
We explore 5 different setups for CR propagation: 

BASE     BASE+vA     BASE+inj     BASE+inj+vA     BASE+inj+vA-diff.brk
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CR propagation models 
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Global fit

We investigate five propagation 
setups and perform several 

consistency checks  

We use MultiNest to sample the 
large parameter space of  

up to 27 parameters  

Parameters for CR propagation 
and cross section nuisance 

parameters are sampled at the 
same time
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Results of the global fits
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All 5 propagation setups provide a good fit. 
There is no statistically preferred setup.
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Systematic uncertainty: fragmentation cross sections
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Example: Fragmentation of 12C to 11B

Systematic uncertainties in the 
fragmentation cross sections are larger 
than those in the measured CR spectra!

 See also: Talk by P. De la Torre Luque→
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Example: Fragmentation of 12C to 11B

Systematic uncertainties in the 
fragmentation cross sections are larger 
than those in the measured CR spectra!

We perform a global fit and profile over 
nuisance parameters in the most 

relevant fragmentation cross sections.

 See also: Talk by P. De la Torre Luque→
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Example: Fragmentation of 12C to 11B

Systematic uncertainties in the 
fragmentation cross sections are larger 
than those in the measured CR spectra!

We perform a global fit and profile over 
nuisance parameters in the most 

relevant fragmentation cross sections.

 See also: Talk by P. De la Torre Luque→
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Cross section nuisance parameters

The default cross section  
parametrization is ”GALPROP 12”  

BASE is compatible with the  
default cross section 

BASE+inj+vA-diff.brk 
 converges at   ~0.2 

Li cross section are 
increased by ~25%

δXS
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Cross section nuisance parameters

The default cross section  
parametrization is ”GALPROP 12”  

BASE is compatible with the  
default cross section 

BASE+inj+vA-diff.brk 
 converges at   ~0.2 

Li cross section are 
increased by ~25%

δXS

Uncertainties in the fragmentation cross sections 
currently prevent a better understanding of cosmic ray 

propagation.
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Correlation in the cosmic-ray data of AMS-02
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The AMS-02 collaboration does not provide the 
correlation of the flux data points  

We model the covariance matrix by splitting the 
systematic uncertainties into separate contributions and 

attributing a correlation length to each contribution 

The inclusion of correlation does not  
change our conclusions!

𝒱ij = σiσj exp −
1
2 (

Ri − Rj

ℓcorr )
2
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Parameter constraints

The diffusion coefficient is well 
constrained above 10 GV
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Parameter constraints

The combination of B and Be data allows to constrain zh

BASE BASE+inj+vA-diff.brk
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Precision data requires precision analysis and an  
honest treatment of systematic uncertainties 

CR nuclei from Li to O are consistent with  
the traditional CR diffusion models 

There is no clear preference for one CR propagation 
model because of uncertainties in the secondary 

fragmentation cross sections  

Small halo heights of  are excluded 

The diffusion coefficient is well constrained  
above 10 GeV

zh < 3 kpc

12

Conclusions



Backup

13
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Free parameters
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Best fit table


