RECAP LECTURE 4 + FRITS PAERELS

THERMAL LIMIT OF STOCHASTIC RADIATION PROCESSES
> hy <<kT THERMAL LIMIT - AP =0

PAERELS SHOWED THAT ONE DOESN’T ALWAYS GET THE
EXACT POISSON QUANTUM NOISE AT hv >> kT

m=m> USE INCOMPLETE GAMMA FUNCTION TO
CALCULATE POISSON AND GAUSS
CUMULATIVE DISTRIBUTION FUNCTION

— PROPAGATION OF ERRORS
UNDER THE ASSUMPTION OF INDEPENDENT VARIABLES




TODAY:

COMPARING DATA WITH A MODEL.:
LEAST-SQUARES FITTING, MAXIMUM

LIKELIHOOD

METHO

OAF2

REAL” MAXIMUM LIKELIHOO

METHOD: GAUSSIAN DATA

D: POISSONIAN DATA

CHAPTER 5.3+5.4
SEE ALSO NUM RES CHAPTE




COMPA

RE DATA WITH A MO

DBl

BESCRIBE DATA [N TERMS OF A CONTINUOLUS

FUNCTION

COMPARE OBSERVATIONS (DATA) WITH
THEORETICAL MODEL PREDICTION

DESCRIBE THE DATA IN A FEW PARAMETERS
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MAXIMUM LIKELIHOOD: MOST LIKELY
OUTCOME IS ASSUMED TO BE THE
CORRECT -CNE

METHOD OF LEAST SQUARES
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PROBABILITY DENSITY FUNCTION el P,
L

—— GAUSS, POISSON
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NOTE: Ym = MODEL VALUE NOT MEAN HERE!




METHOD OF LEAST SQUARES
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MINIMISATION: ROOT FIN
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RE ABOUT X

DRAWN FROM NORMAL DISTRIBUTION
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EXAMPLE FROM BEVINGTON & ROBERTSON 1992
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X FITTING PROVIDES:

AN ERRO
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FITTING A STRAIGHT LINE TO THE

DATA
(SEE ALSO EXERCISE)

Ym (T4, a,b) = a + bz,

2
MINIMISE X; TO FIND BEST-FITTING PARAMETERS

N i —a—bx;




B PR MINE ERRORS-ONTHE BESIT-FITTING. PARAMETERS

REMEMBER




FINALLY CALCU

LATE THE PROBAE

OF OBTAINING THE X
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actual data set

hypothetical
data set

true par ameters
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FROM NUM RES PAGE 685




FROM NUM RES PAGE 686
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