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RECAP LECTURE 3
HIGH FREQ. FILTERING DUE TO DETECTOR RESPONSE +

WINDOWING IN TIME DOMAIN +

SAMPLING(=RUNNING AVERAGE IN TIME DOMAIN)

FOR U=0O THE VARIANCE IN THE MEASUREMENT
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ALTERNATIVE, THERMODYNAMIC VIEW

CONNECTION VIA S = kIn(W)
DEFINE: a(t) = (egcA?)Y2E(t)

P

(
BT = 1/ a(t)a™(t + 7)dT |[power|= Watts|
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P(v) = u(v) ¢ = hufeap
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where u(v) = SW}W (hy) —1]7' =ENERGY DENSITY
kT PHOTON FIELD

THERMODYNAMICS (W HERE MEAN ENERGY):
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TWO LIMITS AGAIN: QUANTUM NOISE & THERMAL NOISE
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FILTERING ASSOCIATED WITH DETECTOR
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DECREASES TO ZERO IN
ABSENCE OF QUANTUM NOISE




THREE DIFFERENT WAYS TO
OF THE FLUCTUATION IN THI
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SOME (COMPUTATIONAL) MATH

STIRLING’S APPROXIMATION

el

IN CODE USE GAMMA FUNCTION
['(z4+1) = 2!
['(z+1) = 2I'(2)

['(2) / pABE
0

GAMMA FUNCTION HAS A COMPUTATIONALLY
SIMPLE ACCURATE APPROXIMATION

NUMERICAL RECIPES CHAP 6.1-6.2




CHAPT 5.1 & NUMERICAL RECIPES CHAP 6.1-6.2

INCOMPLETE GAMMA FUNCTIONS:

P(a,z) = i 2) = F(la) /Oaj LT Y

Qla,z) =1— Pla,x) = &8, = : /OO AR
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ERROR FUNCTIONS:

P f/ =

erfc(x / _t dt
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DISTRIBUTION FUNCTION F(z) = P{z < y}

PROBABILITY DENSITY FUNCTION

2
C S GAUSS POISSON.

GAUSSIAN OR NORMAL DISTRIBUTION AND
PROBABILITY DENSITY FUNCTION
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GAMMA FUNCTION
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IN COMPUTER COD|

AND GAUSSIAN DISTRIBUTIONS INCOMPLETE
GAMMA FUNCTIONS ARE
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ERROR PROPAGATION race 99 oar-2

BESIDES NOISE-INTFRINSICTEO . THE SiP:
NS E 1S ADDED DUE-TO THE-DETECTOR,
BACKGROUND ETC.

HOW TO DETERMINE THE RESULTANT VARIANCE

MAIN ASSUMPTION IS THAT THE AVERAGE
@ F i THEsFUNCTLONSE IS5 W E L L
RERRESENLED BYoTFHE VALUE FOR F AT

THE AVERAGES FOR THE VARIABLES
= e

TAYLOR EXPANSION TO FIRST ORDER AROUND THE
AVERAGE FOR EACH VARIABLE




REMEMBER THAT THE VARIANCE
N
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ASSUME THAT THE VARIABLES ARE INDEPENDENT
SUCH THAT THEIR CROSS PRODUCT CANGEID
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