
Setting Limits for the 2016 
Vertexing Analysis

Matt Solt
SLAC National Accelerator Laboratory

HPS Analysis Workshop 2020
January 21, 2020

1



Introduction

● In this talk
○ Tail Fits on 10% data, ⅔ * 100% tritrig-wab-beam, and x3 tritrig samples
○ Mass resolution
○ ZCuts
○ A’ Acceptances*efficiency
○ Radiative fraction
○ Signal yield L1L1 and L1L2
○ Limits for L1L1 and L1L2 on 10% of the data
○ Another method for determining zcut (discussed yesterday)
○ Discussion of setting limits and combining datasets
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Fitting Tails

● I use the same function from 2015 analysis

Gaussian 
Core

+
Exponential 

Tail
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Cuts

● Same tight cuts as shown 
previously
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Mass Resolution

● Parametrized based on 
displace A’ MC

● Use Rafo’ latest data/MC 
moller mass

● (see detail mass resolution 
plots)

● Will be updated as we 
understand more

● I also have mass resolution 
for L1L2 and L2L2
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Tail Fits ~⅔ tritrig-wab-beam

● (see detailed tail fit plots)
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Tail Fits x3 Tritrig

● (see detailed tail fit plots)
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Tail Fits 10% Data

● (see detailed tail fit plots)
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Data/MC Comparison

● Comparing about the 
same tritrig-wab-beam 
luminosity to 10% data

● (see detailed tail fit plots)
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Data 10% L1L2

● Use the same fit function 
as L1L1 (needs to be 
explore)

● (see detailed tail fit plots)
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Data 10% L2L2

● Use the same fit function 
as L1L1 (needs to be 
explore)

● (see detailed tail fit plots)
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ZCuts L1L1
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ZCuts L1L2
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Zcuts L2L2
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A’ Efficiency

15

L1L1

L2L2

L1L1



Radiative Fraction

● Used constant 0.15 for 
now

● I need to update this with 
Tongtong’s latest radfrac 
histogram

● I normalize the rate by 
grabbing the number of 
events in a small mass 
bin
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Computing Signal Yield - 10% Data

● Number of expected A’ events integrated past zcut

L1L1 10% Data L1L2 10% Data

0.074 peak events 0.028 peak events
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Computing Signal Yield - Scaled Data

● 0.08 peak events for L2L2 scaled data

L1L1 Scaled Data L1L2 Scaled Data

0.48 peak events 0.20 peak events
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Computing Signal Yield - Totals

0.094 peak events
0.65 peak events

L1L1 + L1L2 10% Data L1L1 + L1L2 Scaled Data
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Setting Limits - 10% of Data

● Using the optimum interval method
● How do we combine results? Treat them like 2 independent experiments?

L1L1 10% Data
L1L2 10% Data

42 peak exclusion 116 peak exclusion



Determining Z Cut - A Better (Unbiased) Way

Fit here

Fit here Interpolate 
here

Fit here

Fit here

Interpolate 
here
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Conclusion
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