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Particle Counter

A particle counter is imperfect and independently detects each incoming particle with proba-
bility 𝑝. If the distribution of the number of incoming particles in a unit of time is a Poisson
distribution with parameter 𝜆, what is the distribution of the number of counted particles?

Let 𝑁 = # of incoming particles and 𝑋 = # counted.

1. What is 𝑃(𝑋 = 𝑘|𝑁 = 𝑛) = ?
2. What is 𝑃(𝑁 = 𝑛)?
3. Compute 𝑃 (𝑋 = 𝑘).
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