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∆𝑥∆𝑝𝑥 ≥ ℏ … 1

∆𝑦∆𝑝𝑦 ≥ ℏ … 1

𝑝𝑥 = 𝑚𝑣𝑥 = 1.67 ⋅ 106 × 3 ⋅ 106 ∼ 5.01 ⋅ 10−21 𝑘𝑔 ⋅ 𝑚/𝑠 … 1

𝑝𝑦 = 𝑚𝑣𝑦 = 1.67 ⋅ 106 × 4 ⋅ 106 ∼ 6.69 ⋅ 10−21 𝑘𝑔 ⋅ 𝑚/𝑠 … 1

∆𝑝𝑥 = 0.01 × 𝑝𝑥 ∼ 5.01 ⋅ 10−23 𝑘𝑔 ⋅ 𝑚/𝑠 … 1

∆𝑝𝑦 = 0.01 × 𝑝𝑦 ∼ 6.69 ⋅ 10−23 𝑘𝑔 ⋅ 𝑚/𝑠 … 1

∆𝑥 ≥ Τℏ Δ𝑝𝑥 ∼ 2.10 ⋅ 10−12 𝑚 … 1

∆𝑦 ≥ Τℏ Δ𝑝𝑦 ∼ 1.58 ⋅ 10−12 𝑚 … 1

∆𝑟 = Δ𝑥2 + Δ𝑦2 ∼ 2.63 ⋅ 10−12 𝑚 … 2
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