
Theory

A1-1
English (Official)

Hydrogen and galaxies (10 points)

Part A - Introduction
Bohr model

A.1 (0.2pt)

𝑣 =

A.2 (0.5pt)

Expression : 𝑟1 =

Numerical value : 𝑟1 =

𝑣1 =

A.3 (0.5pt)

𝐸𝑛 =

𝐸1 =

Numerical value : 𝐸1 =

Hydrogen fine and hyperfine structure

A.4 (0.5pt)

𝐵1 =

A.5 (0.5pt)

𝛥𝐸F =

Expression of 𝜆HF =

Value of 𝜆HF =

Part B - Rotation curves of galaxies

B.1 (0.2pt)

𝑣𝑐 =
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B.2 (0.5pt)

𝑀𝑏 =

B.3 (1.8pt)

𝑘1 =

𝑘2 =

𝑣𝑐,𝑚(𝑟 ≪ 𝑟𝑚) ≃

𝑣𝑐,𝑚(𝑟 ≫ 𝑟𝑚) ≃

𝑀𝑚(𝑟 ≫ 𝑟𝑚) ≃

𝑀 inthefigure =

Part C - Mass distribution in our galaxy

C.1 (0.5pt)

Vertical motion equation :

𝜔0 =

C.2 (0.6pt)

𝜑0 =

𝑣𝑐(𝑟) =

C.3 (0.7pt)

𝑣𝑟𝐸/𝑆 =

𝑅 =

C.4 (0.6pt)

𝑣𝑟,1 =          𝑣𝑟,2 =          𝑣𝑟,3 =

𝑅1 =          𝑅2 =         𝑅3 =
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C.5 (0.6pt)

..
C

S.

Deduction :

Part D - Tully-Fisher relation and Mond theory

D.1 (0.4pt)

𝜂 =

𝛾 =

𝛾𝑇𝐹 =
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D.2 (0.2pt)

𝑎𝑚 =

D.3 (0.8pt)

if 𝑎 ≪𝑎0 then 𝛾Mond =

𝑎0 =

D.4 (0.9pt)

𝑣𝑐(𝑟) =

𝑣𝑐(𝑟) =


