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Light & Radiation

𝑐 = 𝜆𝜈

𝐸 = ℎ𝜈 = ℎ𝑐
𝜆

𝜆(nm) = 1240
𝐸(eV)

𝜆peak = 2.90 × 106 nm · K
𝑇

𝐿 = 4𝜋𝑅2𝜎𝑇 4

Power per unit area = 𝜎𝑇 4

𝐹 = 𝐿
4𝜋𝑑2

Gravity & Motion

⃗𝐹net = 𝑚 ⃗𝑎

𝐹𝑔 = 𝐺𝑀𝑚
𝑟2

𝑔 = 𝐺𝑀
𝑟2 𝑊 = 𝑚𝑔

𝑎𝑐 = 𝑣2

𝑟
𝐹𝑐 = 𝑚𝑣2

𝑟

𝑣orb = √𝐺𝑀
𝑟

𝑃 2 = 4𝜋2

𝐺𝑀
𝑎3

𝑟𝑝 = 𝑎(1 − 𝑒) 𝑟𝑎 = 𝑎(1 + 𝑒)

Measurement & Geometry

Δ𝜆
𝜆0

= 𝑣
𝑐

Δ𝜆 = 𝜆obs − 𝜆0

𝜃 ≈ 𝐷
𝑑

(𝜃 in radians)

𝑇𝐾 = 𝑇𝐶 + 273

𝜃 ≈ 1.22 𝜆
𝐷

(angular resolution)

Light-gathering power ∝ 𝐷2

ℎnoon = 90° − |𝜑 − 𝛿|

𝐸𝑛 = −13.6 eV
𝑛2 (𝑛 = 1, 2, 3, …) distance = speed × time

Constants

Constant Symbol Value
Speed of light 𝑐 3.00 × 108 m/s
Gravitational const. 𝐺 6.67 × 10−11 N m² kg⁻²
Stefan-Boltzmann 𝜎 5.67 × 10−8 W m⁻² K⁻⁴
Planck’s constant ℎ 6.63 × 10−34 J s
Surface gravity 𝑔⊕ 9.8 m/s²

Astrophysical Values

Quantity Symbol Value
Solar luminosity 𝐿⊙ 3.8 × 1026 W
Solar radius 𝑅⊙ 7.0 × 108 m
Solar mass 𝑀⊙ 2.0 × 1030 kg
Solar surface temp. 𝑇⊙ 5800 K
Earth–Sun distance 1 AU 1.50 × 1011 m
1 light-year ly 9.46 × 1015 m
1 parsec pc 3.09 × 1016 m
Earth radius 𝑅⊕ 6.4 × 106 m
Earth mass 𝑀⊕ 6.0 × 1024 kg

Exponent Rules

Rule Example
10𝑎 × 10𝑏 = 10𝑎+𝑏 103 × 105 = 108

10𝑎/10𝑏 = 10𝑎−𝑏 108/105 = 103

(10𝑎)𝑏 = 10𝑎𝑏 (103)2 = 106

101/2 =
√

10 43/2 = (
√

4)
3

= 8
10−𝑛 = 1/10𝑛 10−3 = 0.001

Conversions

1° = 60′ = 3600″ 1 rad ≈ 57.3°
1 nm = 10−9 m 1 km = 103 m
1 eV = 1.6 × 10−19 J 1 pc ≈ 3.26 ly
1 yr ≈ 3.15 × 107 s 1 day = 86, 400 s

Scaling: 𝐴 = 𝑘𝐵𝑛 → 𝐴 ∝ 𝐵𝑛, then 
𝐴2
𝐴1

= (𝐵2
𝐵1

)
𝑛


