Gaussian density (memorize)

p(X)

1
= 0.61 h

2 parameters
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Example Atom escaping from a cavity

_—Aue  Atom escapes after n!* wall

encounter

«
TN p(n) = (41 — 41)"

ATotal n=O,1,2,---
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po(@) = 3 (1~ D0 —n)

Called a geometric or a Bose-Einstein density

A

P,(X)

| 1

P,(x)

o

s>

2 4 X

8.044 L2B2



Example Mixed, t dependent RV

L0022 20000000202 00202202202,

4 Chemical adsorption

e Physical adsorption

AL /444444

—> X

Given: atom on bottom at ¢t =20

p(x) = e 7 §(x)+(1—e"7) f(x)

_/
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Averages

<f(@)>= [ f@p@) do

<)I(> X
< x> is the mean

< 2 > is the mean square
<(ac—<:13>)2> = <(£U2—2£13<$>+<CE>2)>
= <32> 2> 4 < g2

< z?2> — <z >2 is the variance

= (standard deviation)?
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Gaussian

Pa) = gy 0P

< T >= I
Var(z) = o2

Controlled separately

Exponential

(1)

<\;c>|_| t
<t>=T

Var(t) = 72
Determined by same

parameter
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Example Mean free path oT /ﬁ:\BJ L=d/cos 0

v
/722444

<L> = ["%(d/cost)p(6) o

2
/W/ (d/cos@)QschosedH_Qd// sin 6 do

w/2

2d [/ “(—cosf) = 2d
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Poisson density Events occur randomly along a line

at a rate r per unit length

>||< Ax

|< L >

X

p(l) - rAzxz as Ax — 0

Events are statistically independent

1 1
p(n) = —(rL)"e =" < p >t e <>
n! n!
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Examples of Poisson probability densities

0. 60
0.5¢
<n> = 0.5
0.4+
0.3t (]
0.2¢

0.1¢

0.12]
0.1/ <n> =10
0. 08/
0.06/ ¢
0. 04| °

0.02¢ ° L

5 10 15 20 2

0. 25

0.2} L

0.15;

0. 05;

<n>=2.3

30 40 50
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