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The Fit-Finder Algorithm for L/T Separation

Analysis

Abstract Keywords L/T separation - fitting algorithm - simulated
annealing - cross-section analysis

1 Introduction
2 Physics Motivation and L/T Separation Background

* Add section explaining complexity of space and why this algorithm is needed
vs previous methods.

3 The Fit-Finder Algorithm

In L/T (longitudinal /transverse) separation analyses, one must determine sev-
eral independent cross-section components (o, o1, orr, orr) from experi-
mental data. The Fit-Finder algorithm is a procedure to fit parametric models
for these components to measured data, optimising the parameters such that
the model curves reproduce the data across the momentum transfer (¢) spec-
trum. The algorithm combines conventional y? minimisation with simulated
annealing and other global optimisation techniques to robustly navigate a
high-dimensional parameter space.

Looking at different datasets for
a validation of this algorithm
o Testing performance vs
traditional methods
o Fpi-1 & 2 (pion/kaon),
KaonLT (pion/kaon), etc.



Fpi-2 Fits
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Fpi-2 Fits from Fit-SA-Minuit (FitSAMin, FISAMi)
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Fpi-2 Fits from Fit-SA-Minuit (FitSAMin, FISAMi)

Q?=2.45, W=2.22
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CSV formatted information

If I could get a csv file with the following information from Nacer and Vijay...

Q2_token ,W_token ,Q2,dQ2,W,dW,t,dt,sigL,dsigL,sigT,dsigT,sigLT,dsigLT,sigTT,dsigTT,chi2,tbin
16.222,1.416,0.001416,2.274,0.002274.0.079,0.000079,6.06,0.464,2.802,0.27,0.195,0.073,-0.346,
(1)61,;;’23,’11.513,0.001513,2.242,0.002242,0.112,0.000112,4.47,0.342,2.459,0.21 0.37,0.081,-0.5,0.16
?é%’zzzzn 593,0.001593,2.213,0.002213,0.139,0.000139,3.661,0.303,2.198,0.19,0.334,0.089,-0.481
’106,123292’?1’?667,0.001667,2.187,0.002187,0.166,0.000166,2.975,0.294,2.124,0.18,0.235,0.081 -0.469
,106,123292’?1’%763,0.001763,2.153,0.002153,0.215,0.000215,1 63,0.292,2.369,0.19,0.247,0.087,-0.823,
0.3,3,5



Ratio

Next Steps for Analysis

e Reanalyze...
o Q%=3.0/W=2.32
o Q%=4.4/W=2.74
o Q%=5.5/W=3.02
e Refine model, last fit optimizations (Mid-October)
e Preliminary systematics study (Start of November)
e Final full replay and finalize systematics study (Before Thanksgiving)

566 t=0.550, Q?=4.4, W=2.74 500 t=0.565, Q2=3.0, W=2.32
) ¥ Low & (Avg: 1.168e+00 + 9.538e-03) ’
$ High £ (Avg: 1.022e+00 + 1.292e-02)
175 1.751 l %
1.50 * *, + i . 1.50 { % {) %
1.251 } i 1.25 %, l' { l ,} %
} : } % t ° {
100 esssortsiiid ¢4 2 1.00 f——t1— T
§ $ x
0.75 i b 0.751 * I
0.501 0.501
0.25 0.251
i Low € (Avg: 1.123e+00 + 2.423e-02)
$ High £ (Avg: 1.403e+00 + 3.395e-02)

0.00 0.00 T .
-150 -100 =50 50 100 150 -150 -100 -50

50 100 150

S ©
©- o



EXTRA



