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TO DO

4� neutrino correction works well in ZHH events in all (lepton, neutrino and hadron)
channels
• see ILD meeting for more details

•••� Z → invisible error analysis to resolve Z → νν versus ISR
4� error flow and neutrino correction works for fast simulation (SGV) samples

� Higgs strahlung/WW fusion separation
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https://agenda.linearcollider.org/event/10545/#16-neutrino-correction-in-zhh


4� Neutrino Correction in ZHH events
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 at 500 GeVνZHH w/  

 / ndf 2χ  36.85 / 39

p0        0.0004± 0.0118 

 at 500 GeVνZHH w/o 

 / ndf 2χ  36.85 / 39

p0        0.0004± 0.0118 

 at 550 GeVνZHH w/  

 / ndf 2χ  30.87 / 39

p0        0.00040± 0.01089 

 at 550 GeVνZHH w/o 

 / ndf 2χ  30.87 / 39

p0        0.00040± 0.01089 

nSLDs = 0
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 at 500 GeVνZHH w/  

 / ndf 2χ  36.64 / 39

p0        0.00045± 0.01307 

 at 500 GeVνZHH w/o 

 / ndf 2χ  368.1 / 39

p0        0.0000584± 0.0003546 

 at 550 GeVνZHH w/  

 / ndf 2χ  70.44 / 39

p0        0.00043± 0.01184 

 at 550 GeVνZHH w/o 

 / ndf 2χ  67.28 / 39

p0        0.000268± 0.004543 

nSLDs > 0

• Errorflow ensures a flat probability distribution in central region for events without SLDs
• Neutrino correction recovers the flat probability distribution for events where SLDs are present
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• • •� Z → invisible error analysis
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ILD work in progress
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ILD work in progress
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ILD work in progress
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ILD work in progress

• Z → νν handled with Z →inv fit object where fit prefers absorbing ISR/BS into Z →inv fit object
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4� Neutrino correction on SGV samples
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 in full simνllhh w/  

 / ndf 2χ  54.84 / 39

p0        0.00030± 0.01172 

 in full simνllhh w/o 

 / ndf 2χ  44.02 / 39

p0        0.000251± 0.008236 

 in fast simνllhh w/  

 / ndf 2χ  64.42 / 39

p0        0.00028± 0.01074 

 in fast simνllhh w/o 

 / ndf 2χ   54.8 / 39

p0        0.00024± 0.00764 

• Very comparable fit performance between full and fast sim
→ testament to Errorflow and neutrino correction

• Some subtleties in kinematics and PFA confusion
• No showstoppers here for fast sim analysis for ESSPU!
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llhh in full sim
 / ndf 2χ  41.21 / 12

Constant  0.0023± 0.0837 

Mean      0.00213±0.02182 − 

Sigma     0.00165± 0.03795 

llhh in fast sim
 / ndf 2χ  99.95 / 12

Constant  0.00210± 0.06619 

Mean      0.002019±0.007783 − 

Sigma     0.00226± 0.04621 

ILD work in progress
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llhh in full sim
 / ndf 2χ  159.7 / 7

Constant  0.004± 0.139 

Mean      0.000483±0.004835 − 

Sigma     0.00056± 0.02163 

llhh in fast sim
 / ndf 2χ  143.9 / 7

Constant  0.0038± 0.1169 

Mean      0.0005362±0.0007856 − 

Sigma     0.00067± 0.02291 

ILD work in progress

Julie Munch Torndal | Di-Higgs analysis working meeting | Dec 10, 2024 | Page 5 DESYª



� Problem with LCFIPlus on SGV samples
Question for Taikan

Courtesy of Bryan

*

*https://github.com/lcfiplus/LCFIPlus/blob/39cf1736f3f05345dc67553bca0fcc0cf64be43e/src/geometry.cc#L1072
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https://github.com/lcfiplus/LCFIPlus/blob/39cf1736f3f05345dc67553bca0fcc0cf64be43e/src/geometry.cc#L1072


� Higgs strahlung/WW fusion separation
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• Contribution from WW fusion to ZHH final
non-negligible @ 550 GeV

• Split νe ν̄eHH channel into two channels by
simple shape comparison on the Z-mass
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Thank you.
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