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 (Python)
ÅPython: 
Åhttps://www.python.org/
Å
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ÅNumPy : 
https://numpy.org/
ÅSciPy: 

https://scipy.org/
ÅPandas : 

https://pandas.pydata.org/
ÅMatplotlib : 

https://matplotlib.org/
ÅScikit -learn : 

https://scikit -learn.org/
ÅSymPy :  (Mathematica  )

https://www.sympy.org/
Å

 

https://www.python.org/
https://www.python.org/
https://numpy.org/
https://scipy.org/
https://pandas.pydata.org/
https://matplotlib.org/
https://scikit-learn.org/
https://scikit-learn.org/
https://scikit-learn.org/
https://www.sympy.org/


Jupyter notebook
Å

ÅPython, Java, R, Julia, Ɍ

Å Visual Studio Code 

ÅMarkdown 
ÅLaTeX 

Å  HTML  PDF 
Å

ÅJupyter
ÅAnaconda ( ):

https://www.anaconda.com/
ÅMiniforge ( ):

https://github.com/conda -forge/miniforge
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https://www.anaconda.com/
https://github.com/conda-forge/miniforge
https://github.com/conda-forge/miniforge
https://github.com/conda-forge/miniforge


Google Colaboratory
Å  Jupyter

https://colab.research.google.com/

Å
ÅGoogle 
Å  CPU, GPU, 

Å

Å

Å  2024
http://xfel.riken.jp/workshop2024/program.html
ÅInternational School on Beam Dynamics and 

Accelerator Technology 2024
https://conference -
indico.kek.jp/event/275/timetable/#20241107.detailed
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https://colab.research.google.com/
http://xfel.riken.jp/workshop2024/program.html
https://conference-indico.kek.jp/event/275/timetable/#20241107.detailed
https://conference-indico.kek.jp/event/275/timetable/#20241107.detailed
https://conference-indico.kek.jp/event/275/timetable/#20241107.detailed


Å

Å

Å

Å

Å
 ( )

Å

Å

Å

Å

Å
 7  8  7  11



 7  8  7  12

Nicoguaro, CC BY 4.0 , via Wikimedia Commons
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Roman Garnett, ɆBayesian Optimizationɇ (2023). https://bayesoptbook.com/
Ryan Roussel et al., Phys. Rev. Accel. Beams 27, 084801 (2024).

 

https://bayesoptbook.com/


 (Gaussian process regression)
Å

Å  ꜠ ◐꜠ȟ8꜠

ὴὪȟ꜠ ꞉ע
Ὢ
꜠
Ƞ
‘
◐꜠ ȟὑ ⱥ

ⱥ Ἅ
Å ‘ȟὑ

ὴὪ ꞉עὪȠ‘ȟὑ
Å

ὴ꜠ ꞉꜠ע Ƞ◐꜠ȟἍ
Å ⱥ  ꜠ Ὢ (cross-covariance function) 

ⱥ ÃÏÖ◐꜠ȿ8꜠ȟ‰● ὑ8꜠ȟ●ȟ ‰ Ὢ●
Å ὑ●ȟ●

Å Ἅ

‰ Ὢ● ȟ ‰ Ὢ● ᵼ ὴ‰ȟ‰ ﬞ
‰
‰
Ƞ
‘
‘ ȟ

ὑ●ȟ● ὑ●ȟ●
ὑ●ȟ● ὑ●ȟ●

Å

ὴὪ꜠ ꞉עὪȠ‘꜠ȟὑ꜠
ὴ꜠ὪὴὪ

ὴ꜠

ὴὪȟ꜠

ὴ꜠

꞉ע
Ὢ
꜠
Ƞ
‘
◐꜠ ȟὑ ⱥ

ⱥ Ἅ
꞉꜠ע Ƞ◐꜠ȟἍ

Å  ὴὪ꜠   Ὢ●  ●
Å

Å

 7  8  7 17

https://scikit -learn.org/1.5/modules/gaussian_process.html

 

https://scikit-learn.org/1.5/modules/gaussian_process.html
https://scikit-learn.org/1.5/modules/gaussian_process.html
https://scikit-learn.org/1.5/modules/gaussian_process.html
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