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・Separately analyze Z(->nn)H(Z->mm, Z*->qq) / Z(->nn)H(Z->qq, Z*->mm) 

-- the setting at “IsolatedLeptonFInderProcessor” roughly 
find the electron with “isolated” status, ~50% . ( It depends 
on the energy of electron as well as the analysis channel )  

・Check the effect of update about the selection of 
“isolated electron” candidate

-- both regions are combined so far.
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Parameters for lepton isolation

<parameter name="IsolationMinimumTrackEnergy" type="float">3 </parameter>

<!--Polynomial cut (A) on track energy and cone energy: Econe^2 < A*Etrk^2+B*Etrk+C-->
<parameter name="IsolationPolynomialCutA" type="float">0.01 </parameter>
<!--Polynomial cut (B) on track energy and cone energy: Econe^2 < A*Etrk^2+B*Etrk+C-->
<parameter name="IsolationPolynomialCutB" type="float">0 </parameter>
<!--Polynomial cut (C) on track energy and cone energy: Econe^2 < A*Etrk^2+B*Etrk+C-->
<parameter name="IsolationPolynomialCutC" type="float">0 </parameter>

Settings (for “IsolatedLeptonFinder”) in template_jobfile.xml

Finding the isolated muon candidates is fine. 

Prepare parameters for muon&electron separately

Muon :  IsolationPolynomialCutA = 0.01,    IsolationMinimumTrackEnergy = 3 GeV

Electron :  IsolationPolynomialCutA = 0.49,    IsolationMinimumTrackEnergy = 10 GeV

# and, one more, the cone protection ( introduced in the past slide )
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<!-- Electron: Maximum cone energy for isolation requirement-->

<parameter name="ElectronIsolationMaximumConeEnergy" type="float">1e+20 </parameter>
<!-- Electron: Maximum track energy for isolation requirement-->
<parameter name="ElectronIsolationMaximumTrackEnergy" type="float">1e+20 </parameter>
<!-- Electron: Minimum cone energy for isolation requirement-->
<parameter name="ElectronIsolationMinimumConeEnergy" type="float">0 </parameter>
<!-- Electron: Minimum track energy for isolation requirement-->
<parameter name="ElectronIsolationMinimumTrackEnergy" type="float">10 </parameter>
<!-- Electron: Polynomial cut (A) on track energy and cone energy: Econe^2 < A*Etrk^2+B*Etrk+C-->
<parameter name="ElectronIsolationPolynomialCutA" type="float">0.49 </parameter>
<!-- Electron: Polynomial cut (B) on track energy and cone energy: Econe^2 < A*Etrk^2+B*Etrk+C-->
<parameter name="ElectronIsolationPolynomialCutB" type="float">0 </parameter>
<!-- Electron: Polynomial cut (C) on track energy and cone energy: Econe^2 < A*Etrk^2+B*Etrk+C-->
<parameter name="ElectronIsolationPolynomialCutC" type="float">0 </parameter>

<!-- Muon: Maximum cone energy for isolation requirement-->
<parameter name="MuonIsolationMaximumConeEnergy" type="float">1e+20 </parameter>
<!-- Muon: Maximum track energy for isolation requirement-->
<parameter name="MuonIsolationMaximumTrackEnergy" type="float">1e+20 </parameter>
<!-- Muon: Minimum cone energy for isolation requirement-->
<parameter name="MuonIsolationMinimumConeEnergy" type="float">0 </parameter>
<!-- Muon: Minimum track energy for isolation requirement-->
<parameter name="MuonIsolationMinimumTrackEnergy" type="float">3 </parameter>
<!-- Muon: Polynomial cut (A) on track energy and cone energy: Econe^2 < A*Etrk^2+B*Etrk+C-->
<parameter name="MuonIsolationPolynomialCutA" type="float">0.01 </parameter>
<!-- Muon: Polynomial cut (B) on track energy and cone energy: Econe^2 < A*Etrk^2+B*Etrk+C-->
<parameter name="MuonIsolationPolynomialCutB" type="float">0 </parameter>
<!-- Muon: Polynomial cut (C) on track energy and cone energy: Econe^2 < A*Etrk^2+B*Etrk+C-->
<parameter name="MuonIsolationPolynomialCutC" type="float">0 </parameter>

<!--Use lepton cone protection for neutral particles inside the cone -->

<parameter name="UseLeptonConeProtection" type="bool"> true </parameter>
<!--Cosine of the half-angle of the cone used in lepton associated particle identification criteria-->
<parameter name="CosLeptonAssociatedConeAngle" type="float">0.998 </parameter>

...

Ref. ) 

Modified template file 
(test version)

will soon update on 
the github
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Comparison of numbers

With original IsolatedLeptonFinder With modified IsolatedLeptonFinder

Just after the pre-selection, 2f/4f backgrounds reduce the number, by tagging more electrons, 
however, the final result remain almost the same 

[ mmHnnqq channel ] 

# Just run the entire process, following the submit.sh 
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Comparison of numbers

With original IsolatedLeptonFinder With modified IsolatedLeptonFinder

[ mmHqqnn channel ] 
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Z(->nn)H(ZZ*->mm,qq)

・ Like the other channels,  2D map , 
M(di-jet) vs M(di-muon)  ( or  M(di-jet) vs 

Mrec(di-muon) ... what ever we want )   show the two 
bumps  

“nnHmmqq”

“nnHqqmm”・ The very first cut is set as  
“M(di-muon) > M(di-jet) “ or vice verse
and later on, confine the region more 
compact 

①

②
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Analysis cut order

Original Try 

20 < N(pfo) < 73 M(dimuon) > M(dijet)

115 GeV < M(vis_all) < 135 GeV 100 GeV < M(vis_all)~M(Higgs) < 150 GeV

-0.9 < cos < 0.9 <-- this cos is ?? 70 GeV < Mrecoil(vis_all) < 120 GeV

104<Mrecoil(dimuon) < 162 && 190<M<214 20 < N(pfo) < 73

43 GeV < P(vis_all) < 60 GeV -0.95 < Cosvis_all(polar angle) < 0.95

14<M(dijet) < 55 && 81<M<99 30 GeV < P(vis_all) < 70 GeV

69GeV > E(leading jet) > 14 GeV Angle between Z<->Z* <142 degree

49GeV > E(sub leading jet) > 3 GeV M(dimuon) > 80 GeV && M(dijet)<40 GeV

Angle between Z<->Z* <142 degree 69GeV > E(leading jet) > 14 GeV

-0.9 < Cosvis_all(polar angle)  < 0.9 49GeV > E(sub leading jet) > 3 GeV

78 GeV < Mrecoil(vis_all) < 100 GeV

Not . 122<Mrecoil(dimuon) < 128 

Not . 122<Mrecoil(dijet) < 128 

## cut order, variables are changed .  Intended for applying the similar cut 
chain used in mmHZZ .            If we could use very identical one,  it suggest 
some topology as well as possibility of simultaneous analysis 

Jet selection ( E(jet) ) could be set earlier even 

for mmHZZ . 
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① Z(->nn)H(Z->mm, Z*->qq) 

・ Very temporal result is S B 71 68 14
17.2%

S 71

  
 

・ Probably, we could reduce the background 
around M~135-150GeV ( plus, “RecM(dimuon) not 
mmHzz” could reduce more to be consistent 
procedure ) 

14~15 % is expected, at least.
(may close to 13% ) 
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② Z(->nn)H(Z->qq, Z*->mm)

・ Much more background
# noticed that the cut is looser than the original

However,  tighter cuts like the original , can reduce 
the signal events a lot.  
It is a bit early to mention the numbers, but 
possibly, this region ② has factor worse precision

So far, the 
number of  nnHZZ
is determined by 
region ①
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Summary

・ Update of the electron finder in the IsolatedLeptonfinder, 
does not affect our final results

==> No need to run it again right now. 
We could update the result next time, when we need to run the 
analysis from the beginning. (of course, final version of the CEPC 
memo and/or the draft should contain the result with this update )

・ nnHZZ can be divided into two regions. It seems,,, one of 
region, namely, Z(->nn)H(Z->mm, Z*->qq) has better 
precision than the other.
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Comment/idea

Misssing Mass

Dimuon Mass

Dijet Mass

・ Can we arrange the cut chain , somehow , in a similar 
way ?  At least ,  vvHZZ shows that potential . 

・ Can we think 3D map like the right figure ?

- In fact,  the main cut flow is to confine each region in 3D-
like space. ( of course, actual dimension is more ) 

- We have 6 channels, but they can be classified into 3 
regions, in 3D map like that. 

- For example,  mmHnnqq and nnHmmqq has similar precision 
( = similar background level ) and has certain overlap 
each other.  worth to display it on the 3D map. 

- If we can treat the signal as “mmHZZ+nnHZZ+qqHZZ” and 
then, separate the analysis regions into 3, what happens ?


