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I ikelihood event selection

* How should we pick an events?

* Let everything in and subtract later?

* Choose events based upon some criteria?

e One method 1s to calculate likelihood.

- Likelihood -- probability function at a certain point.
e Prob(X @ X )

* Always < 1 (if distribution 1s normalized)
— Likelihoods can by multiplied.

* By using many well defined parameters, one should be able
to choose events with some confidence.

e Prob(X @ X_ )*Prob(Y @ yo)*Prob(A @ ao)*....



Why use a likelihood selection?

* It's not new. CLAS has done it-- e.g. note 03-017
* A way to eliminate combinatorial background
* Timing cut eliminated

— OOT and IT events go to background
* BIER method subtraction still required.

* Selects “Best” entry 1n a given event.

— Also a weakness. Checks need to be made to
minimize and understand “good” entry rejection.

* No method is perfect, though.



What 1s likelihood of an entry?

* Define and characterize a number of parameters
to determine likelihood of an entry.

- Tagger/HyCal timing.
e Using Trigger bt 2.
— P10 invariant mass as a function of cluster pair type.

* Tung-tung, glass-glass, Tung-Glass, and Glass-Tung

— First of cluster pair has higher energy cluster for these pair types.

— Elasticity as a function of cluster pair type.

* Mass, Elasticity, and timing distributions are not regular
gaussians.



Extracting the functional form for event timing
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Parameters 0,1,2, & 3 are the magnitude, centroid, width, and skewness of a skew gaussian. Parameters
4 belongs to the flat background.



Extracting the functional forms for P10 Mass.
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Parameters 0,1,2, & 3 are the
magnitude, centroid, width,

and skewness of a skew gaussian.

Parameters 4 & 5 are
exponential (tungstate)
background and
4,5, & 6 belong to the
polynomial (glass) background..
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Extracting the functional forms for Pi0 Elasticity.
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the polynomial background.
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| erf Elasticity |

[Likelihoods...
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Final likelithood distribution
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How good 1s our entry selection?

Next Most Likely vs. Most Likely entry
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We have our events. Now what to do?

Mass fits----count Pi0's...
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Sample mass fit. Parameters 0,1,2, & 3 are the magnitude, centroid, width, and skewness of a skew
gaussian. Parameters 4 & 5 belong to the exponential background.



If one can make Invariant Mass fits.
one can make yields.

Pi0Yield, Background Not Subtracted Pi0Yield
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The Background 1n the Elastic Region (BEIR)

Lower elasticity limit is now 0.85—modest change from 0.88
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Time to use simple polynomials to pick up super elastic background?
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Fitting dNdR13, Theta = 2.96 to 3.20 deg , All clus types RYieldDouble13 | Fitting dNdR14, Theta = 3.20 to 3.44 deg , All clus types RYieldDouble14
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The BIER function.

Background as a function of P10 angle.

Number of Peak Events normed to small ang bins
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Got Everything for Background
subtraction...
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Background subtracted P10 yield.

9922 Pi0's from 0.0 -> 0.3 degrees

9922 Pi0s, 2.9066-10"* photons
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Inflection point of yield is from the subtraction function



Future work

* Fix the failing fits in my Elasticity yields.

* (Go to simple polynomials in Elasticity Yields to
pick up super-elastic background.

— Should reduce nuclear coherent peak.

* Add Error Matrix/weighting function to P10 Mass
and Elasticity likelihoods.

— When someone else produces them...

— This should enhance the separation of “Most” and
“Next Most” likely entries.

* Try to finish up before year's end.



