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Quirk track:
◦ Prepare for submitting. (In April or May)

◦ Finish new scan with more dataset/epochs.

Low mass Zprime :
➢2nd EB today

➢Unblinding approval next week.

➢Update the new signal modelling with different couplings

➢Update the theoretic unc.

➢Update the final results with different couplings.

Shifts:

◦ GIT merge request review, Level 1
◦ 5 shifts now. 2 or 3 one week in the next two months.

Hardware:

◦ Build a framework for monitoring and recording data.

https://atlas-otp.cern.ch/mao/client/cern.ppt.mao.app.gwt.MaoClient/MaoClient.html#Ma0_Task_panel(N532389)


Signal Modelling

2024/4/15 Qiyu Sha   qsha@cern.ch 2

New Signal MC sample:
◦ 2 mass points with different DM couplings: (45GeV, 65GeV)

◦ 𝑔𝑙 = 𝑔𝑞 = 0.1, 0.15, 0.2, 0.25, 0.3

Narrow width Signal MC sample:
➢8 mass points has been studied: 35,40,45,50,55,60,65,70 GeV.

Two DM coupling are proposed:

➢𝑔𝑙 = 0.01, 𝑔𝑞 = 0.1

➢𝑔𝑙 = 0.1, 𝑔𝑞 = 0.1

➢ (The intrinsic width is smaller enough than the resolution of these benchmarking models)

A convolution of BW and DSCB function for signals:
◦ Mass shape of benchmarking signals can be well modelled by the convolution:

➢Breit-Wigner: Γ is fixed to intrinsic width. ➢ DSCB:



Signal Modelling
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A convolution of BW and DSCB function for signals:
◦ Mass shape of benchmarking signals can be well modelled by the convolution:

Different mass with same couplings: Same mass with different couplings:



Signal Modelling
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Continuous signal modelling for narrow width assumption:

◦ Interpolation by polynomial functions for various signal masses 𝑀𝑋.

◦ Γ is fix to intrinsic width.

◦ The parameterization of the DSCB functions is following:

➢It was noted that the extrapolation to the 35 GeV signal points is suboptimal in the 
plots. 

➢For 𝑛𝑅(𝑀𝑋), it is hard to be parametrize and has little impact to the fit performance, 
so we fix this parameter to the 150.

➢We checked that the signal mass shape modelling is still valid even with these 
suboptimal parameters and no impact in the signal extractions in the linearity study 
and spurious signal test.



Signal Modelling
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After applying continuous signal modelling:

➢Only the performance of 35GeV not good enough, others are well fitted:

➢And we check this deviation from the continuous signal modelling at 35GeV has no impact on the results



Spurious signal and linearity test

2024/4/15 Qiyu Sha   qsha@cern.ch 6

Spurious signal and linearity test for new signal modelling with different couplings:

For different couplings(gl in the range 0.01—0.2), the ss unc. And linearity unc. is similar, so we use the unc from 
gl=0.1=gq(baseline)



Theroy unc. And updated results
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• Limit Setting with new samples which has widen width, 
scan gl in the range 0.01-0.2 , fix the gq=0.1.

• The limit on the coupling gl (Considering the XS 
corresponding to the gl)



Quirk track
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Different eff corresponding to the oscillation length d.

The number removed by red line will be updated soon.
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