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OBJECTIVE:

IMPRO%&Q -OF-FIT WHEN
THERE AR W OR NO C(‘)‘UNTS PEF

WHY IS rJJ" P QJECT NECESSARY'?

INIRODUC | HJE‘ POISSON EXAMPLES

NESD Jr\P:I_Z ND C-STATISTIC
Vi r\.f rJr\gﬁ -fENS WHEN WE HAVE A FEW COUNTS PER BIN?
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'_;—'--w NEED‘? HOW TO GET IT?
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‘"";NEW “A” STATISTIC/GOODNESS-OF-FIT FOR C-STATISTIC
XSPEC USES SIMULATIONS, SO WHY DON'T WE?

o CONCIEUSIONS AND FUTURE STEPS
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Valldeuenreiphysically model it toSPECtra invsEray a5tronomy

Ve Wate general technigues to estimate. parameters where. the
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WEERE G test with XIVIVM-Newton data
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- —— \ - p~ - Poisson(0,02)
POISSON =\ =S

WYBIEXEITIPIES Of the Poisson
d smn itien with different
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counts

Poisson(1)

0,4

- _|n our data there are a lot of s 03
bins with 0 counts

--> mean --> 0 ;
--> perfectly good data value
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C=2[T(e—n;Ine)
i=1

ni:Observed counts in bin | €l-: expected number
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X-squared

[t corples rronr 3 Gau55|an e |t comes from a Poisson
rIurJo mom- = distribution
sian errors of individual data  Pojsson errors of individual
data points
e always works

e how many counts per bin
are enough???

_ te‘of data points
§n 't always WOrk

=-f-_j- 1’1_ow many. counts per bin
~~ are enough?
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WHAT HADENS WHEN JAVE A FEW GR'NO COUNTS
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All stati stlc
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,@Drll ared m|n|m|zat|on criterion is very bad if any of the
= Jﬂ;ﬁ ,eﬂ data bins have few counts

i Jere are tests in both cases to check if there are enough
-s_*‘if'unts per bin: In out case: not enough counts!!!
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e W. Cash: C Is a better criterion to use a likelihood function
based on Poisson statistics. It usually yields tighter error
boxes than does chi2 but never the opposite!

But no prove!



RIsSHilixed spectrum of'the star zeta ori

¢ Ori RGS fluxed spectrum
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| blue: Chandra Fexvil
6o green: XMM-RGS
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TriLine velocities

blueV —1642 +22

centralV =302 £29

redV +1646 £26
bremsstrahlung continuum

Ny 2.5 10

kT 0.494 +0.007

normalisation ~ 5.66+0.14 x 10~

C-statistic = 22 862.4 using 26281 PHA bins

What does the value of C means?
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WHAT
NEW “A”-STA

Trig sl s s only depends on the data
= A(x1,x2,...,xn)

_; 10 :-'d*work IN our case (few counts per bin)
;_-l‘ﬁ”dependent of errors between data points
: "« easy to use and to program

» need a new test for this statistics
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ue of C-statistic means?

Floyiiere o élde objectively when there are enough
SCOU AL "‘r bin?
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reve XSpec
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== -f'xspec uses a fitting algorithm to find the best-fit values of model

~ parameters’, but usually it finds a local minimum!
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Understand when and how xspec uses simulation
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Poisson statistics is z :
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Xspec sometimes d _
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_ Ilf_}JF‘ gorlthm that gives us a global minimum for the best
= arameters

__:—F—ﬂ? no satisfactory test for C-statistic can be found develop
== f‘A”-statlstlc

alicatex@hotmail.com THANKS AND GOOD BYE!



