or.

CHASC
SAMSI06 Working Group: Source and Feature Detection

Bottom line: | think we’ve cracked it.”

(i.e. no more X2 for low-count Poisson; plus
non-parametric comparisons of observations;

plus....)




*(3C279VP 0030,0110)

3/ How (You almost know already)

*The Rules, and Breaking Them

* Replace X° With “Capture A Multi-Scale Difference”
* Use Full Likelihood Analysis, + Simulate HO

4/ Examples!?
* CGRO/EGRET Diffuse (simulations) Models vs Data

* Examples: CGRO/EGRET Diffuse Models vs Data
5/ It Works ---> Future!
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All-Sky Map > 0.1 GeV Photons

9 years of CGRO/EGRET
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Model of Diffuse Emission along Galactic Plane:
Strong, Moskalenko, Reimer (GALPROP)




Viewing Period: 3.0, E > 100 MeV Viewing Period: 11.0, E > 100 MeV
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Can we do “Model-free” (actually, non-parametric)
comparison of, say, CGRO VP 0030 and 0110 ?




What is that excess glow around the Milky Way?
(Dixon, Hartman, Kolaczyk, et al:
Poisson-tailored Haar Wavelet Thresholding)




significance of this feature. Though we are able to make
rigorous statements about the coefficient-wise and
level-wise FDR, similar quantification of object-wise
significance (e.g., "this blob is significant at the n sigma
level") are difficult.’




Esch et al, van Dyk et al,,

TRICK 3: Compare Results on Data vs NULL

Q: What do we GET by being so careful about the
statistics! What does mathematical elegance GET us!?

A: Known Convergence; Error-handling; and Speed.
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II. EMBED IN FULL LIKELIHOOD ANALYSIS FLA
(EsSCcH ET AL., VAN DYK ET AL., MCMQC) +

[1l. COMPARE RESULTS ON DATA TO SHo
RESULTS ON SIMULATIONS OF NULL
HYPOTHESIS

IV. Toss X2
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--- GALPROP IC, BREMSS, PION AND
CGRO/EGRET >1GEV EXPOSURE

ON GALPROP+CGRO/EGRET MODEL
I.E. NO MODEL/DATA MIS-MATCH
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FIT MODEL (I.E. BACKGROUND) DATA ARE THE SAME AS IN
NOW HAS INVERSE COMPTON CORRECT NULL MODEL
SUPPRESSED ABOVE PLANE (FROM 1ST EXAMPLE)
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Histogram of log10(TotalMSCounts0)
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COMBINED SCATTER PLOT log10(TotalMSCounts0)
BACKGROUND SCALE FACTOR FREE
NOTE: EXCESS IS PUT INTO LARGER

SCALE FACTOR, RATHER THAN

MULTI-SCALE COMPONENT

.=NULL, +=DATA

COMBINED HISTOGRAM
FOR BACKGROUND SCALE
FACTOR FIXED
WHITE=NULL, BLUE=DATA
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NULL MODEL (I.E. BACKGROUND) SIMULATED DATA
(EXTRA FINGERS OF GAS)
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(RECALL THESE GIVE SHAPE, (I1.E. SQRT(VARIANCE))
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Null (.) vs Bright Unknown (+)
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COMBINED SCATTER PLOT
BACKGROUND SCALE FACTOR FREE
NOTE: SOME OF THE EXCESS IS PUT INTO LARGER SCALE
FACTOR, RATHER THAN MULTI-SCALE COMPONENT




SPECIAL THANKS TO THE ORGANIZERS OF THE SAMSIO6
SPECIAL PROGRAM IN ASTROSTATISTICS, AND SCMA IV.

CGRO/EGRET DATA COURTESY OF HEASARC

cossc.gsfc.nasa.gov/docs/cgro/egret/
GALPROP COURTESY A. STRONG:

www.gamma.mpe.mpg.de/\~~aws/aws.html

AC THANKS T. LOREDO, M. KAROVSKA, R. WILLETT, C.A.
YOUNG, E. KOLACZYK FOR WIDE-RANGING DISCUSSIONS
OF IMAGING METHODS IN ASTRONOMY AND STATISTICS.




RESPECT THE UNDERLYING DISTRIBUTION (LIKELIHOOD-BASED)

(COS B, SAS 2,CGRO,..)
IF you want to know uncertainties BUT beware model incompleteness

RESPECT YOUR KNOWNS

|[E Be aware of, and use, assumptions in your model;
Put in the actual knowledge you have

RESPECT YOUR UNKNOWNS
i.e. Respect your uncertain background and calibration 'constants' (EffArea, etc.)
They have a distribution, too.




