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I am sorry for interrupting

Top/QCD meeting...

Oh no...



Quick Introduction

• ℎ → 𝜇+𝜇− @ 500 GeV is selected as the one of the physics 
benchmark process of ILD optimization.
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What I Talked in Lyon

• Result of nnh500-L (left-handed) analysis

• Some plots for impact of momentum resolution

• Slide is: 
https://agenda.linearcollider.org/event/7520/contributions/389
01/attachments/31491/47426/SK_2017Apr25.pdf
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Progress After Lyon

• Analysis of other channels
• nnh500-L, nnh500-R (right-handed)

• qqh500-L, qqh500-R: new study, first study with real analysis

• MC samples increased a bit

• I found a mistake in nnh500-L analysis ---> fixed and re-analyzed

• Personal analysis note is available: 
http://desy.de/~skawada/MyAnalysisNote/Analysis06_EN.pdf

• Don’t ask the quality of English, this is not a peer-reviewed paper!

• JP ver. is also available.
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Analysis Settings

• Fully-simulated MC samples at 500 GeV
• DBD configurations

• signal: ffh_mumu (analyzed nnh-L/R and qqh-L/R)

• background: 2f, 4f, 5f, aa_4f, higgs_ffh

• (As of 2016/Aug./2) (As of end of the year 2016)
• 4f_ZZ_leptonic, 4f_singleW_leptonic, aa_4f(eevv, llvv) are increased 

(ELOG ID up to No. 30)
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nnh500-L/R Analysis Flow
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PandoraPFOs

other

particles

isolated

muons

IsolatedLeptonTagger

※ isolated electrons are

included in “other particles”

I accidentally set wrong value for

MVA cut in electron in previous.

---> isolated electrons were included in

“isolated muons” category.

---> now fixed, did similar analysis

for nnh500-L

---> first real analysis on nnh500-R



Precuts
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nnh500-L Precuts Cut Table
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TMVA (BDTG) Analysis
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Nsig = 16.25, Nbkg = 11.63

signi. = 3.1

precision = 32%



qqh500-L/R Analysis Flow
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PandoraPFOs

remained

PFO

isolated

muons

IsolatedLeptonTagger

※ isolated electrons are

included in “remained PFO”

kT clustering (FastJet)

3 jets

First real analysis

(> 1 TeV: WWF dominant)

Probably more techniques

can be applied in future.



Precuts
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qqh500-L Precuts Cut Table
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TMVA (BDTG) Analysis
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Nsig = 12.99, Nbkg = 0.39

signi. = 3.6

precision = 28%



Results
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Combining these 4 results: 17%

※ ~7sigma with 3000 fb-1 at HL-LHC ---> ~14%

(ref.: DESY seminar on 2017/Mar./14)

ECM = 500 GeV qqh nnh

Left (L) 1600 fb-1 28% 32%

Right (R) 1600 fb-1 35% 63%



Comparison with Extrapolation (qqh500)
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arXiv:1506.07830 [hep-ex] (ILC operating scenario)

scale to 1600 fb-1: ~50%

My result: 28% for qqh500-L

factor ~2 better

only qqh channel

Oh...

good...



Summary

• Analyzed 4 channels in total, bug fixed

• nnh500-L: not changed drastically

• qqh500: first real analysis, SIGNIFICANTLY BETTER than 
extrapolation!

• qqh250 will provide better precision than qqh500, because we have 
more qqh signals at 250 GeV

• Combined precision: 17% <---> ~14% HL-LHC
• Reached similar precision!
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BACKUP
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nnh500-R Precuts Cut Table
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qqh500-R Precuts Cut Table
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Remaining Events at Precuts (qqh500-L)

• 2f_z_l
• mumu(1281.58)

• 4f_sznu_l, 4f_zz_sl, 4f_ww_sl, 4f_zz_l, 4f_zzorww_l, 4f_sze_l
• 2tau: 2q2tau(1.20), 2mu2tau(46.52)

• 0tau: 2q2mu(2513.03), 2q1mu1nu(140.89), 4mu(5.77), 
2mu2nu(136.68), 2e2nu(648.65)

• aa_llvv, aa_llxx
• 0tau: 2mu2nu(11.98), 2q2mu(9.41)
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MC Samples

• ffh_mumu @ 250 GeV: job submitted

• 500 GeV
• 5f, aa_4f: looks like already finished (ELOG ID 53 & 54, need to 

confirm)

• 4f: TODO

• e2e2h & e3e3h: job submitted

• processes need more stdhep:
• small number: asked Mikael (7 processes)

• large number: generator-level cut is needed, study ongoing
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