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Some update

@ Check the pull and constrain in unblinding pull plots.

---Will give a report about unblinding results in the Friday HH meeting. (not finish yet)

@ Complete the framework using the AnaWSBuilder for
computing the limit outcome in the Zprime -> mumu analysis.
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Check the pull and constrain

» These pulls come from sideband data and reasonable.
»The sys plots with data(e.g. Bkg_modelling_medium_1l0tau, the NP with most pull.)

For better understand, we can rebin the plot and find the shape of sideband data is obviously
conforms to the shape with +10 bkg uncertainties.
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--- Original — Modified
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»Another check: fit to data sideband only:
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We can get the similar pull: (So these pull come
from sideband data)
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Since our background modeling is based on the Ol0tau+1j data sideband, we compared the MC 1I0tau and 0lOtau+1j to detect
the bin-by-bin deviations. These deviations were then applied to the fake sample (nominal one) for background modeling with
+10 bkg uncertainties. (Red one)

Therefore, it is reasonable to expect that the red shape (with +10 ) more closely matches the data.
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Check the pull and constrain

» Regarding constraints, they are indication of overestimation of the systematics and not from data.(Just come from
the background uncertainties.)

(Same constraints in Asimov results. It is not a problem if no one ask before unblinding)
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/Zprime - Signal modeling

» MC signal samples (now use Dark photon samples to mimic) produced for several mass points:

m, = 30, 35,40,45,50,60, 75 (GeV); Now we just use the 40~75 GeV.

>

>

Parameterization derived on those points and provided function to continuously cover the mass range [38, 75] GeV.

We can get the signal modeled with a Double-Sided Crystal Ball (DSCB) function.
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Background Estimation-Fit Function Method

F oM (112) = @1 /(mz — ) + a3 - m% (1 — as/m) (6.3) - » Use different mass range affect the model.

. _ . 2 2 yaz y . . . .
I MiddteMass () = ar -y (m = oy, ) 4 ag -, (1 as/myy,) - (6.4) (No decision on which interval should be used)
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Background Modeling

« Break down [40, 80] GeV into 3 ranges, and fit the background distributions in the 3 range
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https://cds.cern.ch/record/2807682/files/CERN-THESIS-2021-315.pdf

Background Estimation-GP

» Rough repeat of other’s work --- Using gaussian progress to estimate the background.

h_TotBackGroundSmooth21Normalized
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Upper limit-Using AnaWSBuilder

XML Twiki

Top level

|

Category level

|

Bkg pdf level = Sig pdf level

2023/4/16

The top-level card is a single XML file which we feed to the executable.

The top-level card points to several category-level cards,
each describes how to construct the likelihood model for the
corresponding category.

Finally, for each physics process, the category-level card will
point to a pdf-level card constructs the pdf that describes the
shape of the process.
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https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/XmlAnaWSBuilder

Upper limit-Using AnaWSBuilder---Example

Top level

="nominalNuis"/>

h21Normal "in mumu [40,

Category level

Bkg pdf level

Bkg function T , . . .
/GP:use hIStpdf . ﬂl:l.-'terru:-la:e. empla nde icBkgFrom

Sig function(DSCB)
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