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Questions concerning Li, Be, & B data

Better data with lower uncertainties
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Questions concerning Li, Be, & B data

Better data with lower uncertainties

? Same best-fit transport par. with different data (Li, Be, B)
? Lower parameter uncertainties with data combinations

? Simple vs. complex CR model (more parameters)
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Questions concerning Li, Be, & B data

Better data with lower uncertainties

? Same best-fit transport par. with different data (Li, Be, B)
? Lower parameter uncertainties with data combinations

? Simple vs. complex CR model (more parameters)

{ ? Fitting fluxes vs. ratios

— All config. studied with Minuit + Minos
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Different flux ratio data
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Testing different x> minimizers

? Migrad has maybe difficulties to converge
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Testing different x> minimizers

? Migrad has maybe difficulties to converge
— Wrapper code to use the USINE (C++) x? function in Python.
(via PyBind11)
— Retry the same tasks with different minimizers
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Testing different x> minimizers

? Migrad has maybe difficulties to converge

— Wrapper code to use the USINE (C++) x? function in Python.
(via PyBind11)

— Retry the same tasks with different minimizers
trying out:

Minuit (Migrad) Default minimizer, Uses Gradients to find convex minimum.
Conjugate Gradient Sophisticated gradient descent
Powells method Line searches only

Simple Genetic Try and error. Random sample around previous best-fits.
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Motivation for MCMC
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Motivation for MCMC
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Both are expensive (number of y? calls)

Minuit + Minos O(100),

MCMC O(10000)
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Variable Metropolis Hamiltonian

) 234.1 5.1

log1 Ko 151.0 6.7

R 40.1 2.3

oy 237.4 3.7

Norm 12C+H 40.2 4.7
EAxisScale 12C+H 116.3 4.2
Norm 160+H->6Li 48.0 3.6
SlopelLE 160+H->6Li 14.9 2.0
Norm 7Be+H 37.5 3.5
EAxisScale 7Be+H 137.5 7.6
Norm 160+4H->7Be 65.2 6.8
SlopelLE 160+H->7Be 15.1 2.1
Norm 11B+H 39.2 53
EAxisScale 11B+H 123.8 5.8
Norm 12C+H->11B 449 3.5
SlopelLE 12C+H->11B 12.4 1.0
Corellation 237 8

Calls per valid Element 237 8-14-16 =1792

MCMC
00®000000

Auto-Corellation
(Pure-diffusion, 12 Nui.Pars.,
Li/O + Be/O + B/O)

The Markov Chain is
trimmed down by the fac-
tor of the highest correla-
tion.
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MCMC: Critical settings/parameters

General

Chain length: what is statistical significant?

# parallel Chains: - 10

Points of departure: Gaussian around Minuit results.
Metropolis

Covariance matrix: From USINE initialization file (diagonal). Updated during run
with previous results.

Hamiltonian
Path length between to chain elements - O(0)
# path substeps - O(10)

velocity scaling similar to Cov.Mat.
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(Pure-diffusion, 4 Nui.Pars.)

® In agreement with
Minuit + Minos

® Both Methods
working

® need for longer
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? What is wrong with
low-rigidity break?

® multiple local minima
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PyUsine

Interfacing Usine for Pythin with PyBind11

General usage

import PyProp as PP

PRP = PP.PyRunPropagation()
PRP.PySetLogFile("PRP_Usine.log")
PRP.PySetClass("init_file.par", 1, "Usine_QutDir")

ThetaO = [InitVal[0] for InitVal in PRP.PyGetInitVals()]

Chi2 = PRP.PyChi2(Theta0)
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Summary and Outlook

Motivation: Study CR with AMS-02 data
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Summary and Outlook

Motivation: Study CR with AMS-02 data

® New data (Li, Be) and combinations are mostly reliable and consistent

® Many new techniques possible due to Python interface for USINE
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Summary and Outlook

Motivation: Study CR with AMS-02 data

® New data (Li, Be) and combinations are mostly reliable and consistent

® Many new techniques possible due to Python interface for USINE

Include diagnostics and evaluation routines into MCMC project.

@)

o

Study the Galactic geometry with radioactive °Be

Combine data and techniques for source and transport parameter results.
(Big, Slim, Quaint)

o
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