FISH TALES

eat for a day. If you teach a
man ¥o fish he will eat for a
liferime.



POISSON TALES

you give a man Cash he will
analyze for a day. /f you *ea
man Poisson, he will analyze f



It is all about Probabilities!

oisson Likelihood

bability Calculus — Bayes’ Theorem
riors — the gamma distribution
*Source intensity and background margi

‘Hardness Ratios (BEHR)



riving the Poisson Likelihood

e N counts uniformly distributed in a duration 7 (rate R = N/7
e what is the probability of finding & counts in an interval 0¢?

e probability of “success” (choose an interval with a count)
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P=T7 =N

e probability of finding £ events in this interval
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Probability Calculus

o & :: p(A+B) = p(A) + p(B) - p(A
g :- p(AB) = p(AIB) p(B) = p(BIA)
" Theorem :: P(BIA) = p(AIB) p(B) /
odel |IData) = p(Model) p(DatalModel)

posterior prior likelihood
distribution  distribution
fp abl

marnginalization :: P(alD)



Priors

GateWorld.net




Priors

Incorporate known information
* Forced acknowledgement of bias
* Non-informative priors

— flat

— range

— least informative (Jeffre

— gamma
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Panning for Gold:
Source and Background

p(b|I)p(Np|bl)
p(Ng|I)

p(b|Npl) =

ap (a_ﬂ) Ng
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p(b|NpI) p

(N|I)I'(ap)'(Np + 1)
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Panning for Gold:
Source and Background
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POISSON (source)
My = 20
" b = 5.00
S5 = 15,00+ -5.56

GALISSIAN (src—bkg)
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[ Ny = 20
" b o= 0.50
-5 = 19,50+ -5,56
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Hardness Ratios

S
Simple Ratio, R

Color,  C = log, (%)
— S

Fractional Difference, HR =

m
o:»

Simple, robust, intuitive summa
Proxy for spectral fitting
Useful for large samples

Most needed for low count



Hardness Ratios
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BEHR

hea-www.harvard.edu/AstroStat/
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