











































































































1st Here's physical intuition for
the variables

n of steps observations of headflips

p prob of outcome 50 heads

N up no physical intuition

X of favorable outcomes of heads

landing

eg
1 10

y z

for 10 headflips prog of
2 being heads

Pact f p I p
n t

makes sense if goo plug in 1

62 Vallance

o the population standard deviation

x also written Efx
is the expected
value or

average



POISSON DISTRIBUTION

13 16 ply ein
Pr t I pry p

n x
where

It a

at P c p
t take in or

of both
sides

using in quotient role In Ig tnx lay

in prix life influx tnx ele p't lift p
Stirling's approx for large a p i Ryn

sub 1 e 4 a end halala n

thinly3 In lex Ix

h pea n incr lx x in a t left txu p

In x incl pl Finlay glax
log of power



g p
ACK
to eat n ta n t a In n x for large ne small

in palette x la la x thx txt p n Hing p
for large n smell p ca x in i p np

alpaca ranch x taxi extrp op
wimp givennow recombine everything to be aug oc events

me n
pi mI 1

rovc srrt lx2 1t mtl7N1
start of chapter we are given

fry Acypet dx

1 sit
x x 1 x 2 x mtl



TEREFORE THE FACTORIAL MOMENTS OF THE POISSON DIST

are given by

Xx 1 x 2 x Mtl

ÉÉxHa x y x men

shown that this is I so we can

multiply it in

because
th ille m ell I

I In

EIIIs using
NX NM N

x m

1
Gieve say X X m

i this whole thing is L



derive E
1 0

2 2
2

ex
2 we want get

this into a form

2 x N pp
with just N

so using 1 e 2 02 4 3 N

now lets convert T

3 x ayyy y yay

t algebra
pull out the

x2

converters now I just n

using result from 3 lb

4 8 1 NZ because do it out in
3 b e watch

Amira's video
02 NZ N NZ

o N o TN

reminder that

E E'Er
E



z We can model photon creation

as a poisson process random y independent

we know std dev o MN
where N photons detected second

to measure to within o

we must ensure
10
2

I 0 I 0.01 n i we need in so.oIN
or N 2 104

ppm Of 10 EN NZ 1012

for wattage

visible
Soo to m

E ng z
6,626 co Js 3 108 my

t.com
rates3.8.10 J for w just multiply by



y

3 solve for U
source

amp band ith of 20kHz f
2 10 ar

T 3004

SNR of 20 db

Johnson Noise is thermal gradients

causing charge to jiggle around

VT z H K T R f

I 3 3 co
12 v2

for power dB 10 logo II
20 10 log T.si

o ic

we know

2 logo 100
too

o



3 Teauport.I n Intis
energy to Yin a cap

also each thermal lied kinetic Dot has
Io of

Eo 1124ft
solving for C

ou Kat C RBIz

438 0
23 JK 300k

C 1,25 co F



3
Rms shot noise from text

É Zale of

q 1,602 e
t

c electron charge

If we want go noise relative

to current

I noise 0.0 I I

so

C Iioise Za II
of O

IIT
I

I É
2264.1ft


