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A model for radioactive particles emission

Model for the process on (o]
@ N(t) = # particles emitted m
o N={N(t); t >0} untd

e N(0)=0and N(t) eN
o N(s) < N(t)ifs<t

Emission model: 5 1 Jmall pmomelee , we well a{/‘eu loke
@ In (t,t + h) there might/might not be emissions h—o

@ h small = likelihood of emission is ~ \h
— with an intensity A

@ At most 1 emission if h is small
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5("!]:0(&/ l']L Ex:

Definition of Poisson process /.= g _ o gt
h

— Definition 1. e

Let
o N ={N(t); t >0} process with N(0) =0 and N(t) € N

Then N is a Poisson process if
e N(0)=0and t— N(t)is * JNnEN
@ Probability P (N(t + h) = n+ m| N(t) = /6 of the form
Ahe q.(h) -
h+ o(h) ifm=1
o(Ml9g,(n) ifm>1
1—Mh+o(h) ifm=0

.=O(h)

h
E>s 9y (h) lg. (1! | +lg,0ml + (950} |5
° {N(t) — N(s) 1L emissions on [0, s] h
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Mk IfL N B, homall

PEN(Esh) = 1 INCEj=n)
-I"P (N(Crh): Nel | M(f):ﬂ)

= | +oCh) (€x: g(h):t-h_z )

q(h)
(]'Am)L I{ m > ’) Aho‘o(h)
/ \

PCNCEHh) =t IN(E )=n) 2> PCNCEN)= el INCE)=n )
>> P (MEeh ) = nem IN(€)=n)

\ p—
o(h)




Paths of a Poisson process

A

Poisson Process with X(wj; t)

— XlwytA=1
— Xlwy0,A=2
(wy,A=5
Xwet),A=8

— Xlws;0),A =10

Cumulative Sum
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Vocabulary

Terminology for Poisson processes:
@ N(t) is interpreted as a number of arrivals

@ N is called counting process

Broader context:
e N is a simple example of continuous time Markov chain

@ More general objects: in next section
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Birth of Poisson process

3 independent discoveries:
@ Lund, Sweden, 1903
— Actuarial studies
e Erlang, Denmark, 1909
— Telecommunication networks

@ Rutherford, New Zealand, 1910
— Particle emission
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Marginal distribution

—~ Theorem 2.

Let
@ N Poisson process with intensity A

°t>0 In gumbalm, & NEI= AL
Then

N(t) ~ P(At),
that is for j € N we have
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