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Measurement of 𝝈 𝒆 𝒆 → 𝑯𝒁 × 𝑩𝒓(𝑯 → 𝒁𝒁 )
a
at the 250 GeV ILC
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Introduction
Width of the Higgs boson is difficult to measure at LHC in a
model-independent approach (the uncertainty is expected to be
~20% after LHC luminosity upgrade) [DOI: 10.1093/ptep/ptaa104].
We propose to use the process 𝒆+ 𝒆− → 𝑯𝒁 with the
subsequent decay 𝑯 → 𝒁𝒁∗ to measure in ILC:

𝝈 𝒆+ 𝒆− → 𝑯𝒁

✕ 𝑩𝒓

𝑯 → 𝒁𝒁⋆ = 𝑪 ⋅

Constant, Error
< 1% expected
arXiv:1403.7734

𝟒
𝐠 𝐙 /𝜞𝑯

Coupling HZZ
Error < 0.5% expected

Full Geant-4-based detector simulation
One of secondary Z bosons (from Higgs boson
decay) is reconstructed from two quarks:
𝒁𝟏 → 𝒋𝒋 𝒐𝒓 𝝂𝝂, 𝒁 → 𝒋𝒋 𝒐𝒓 𝒍𝒍, 𝒁⋆ → 𝒍𝒍 𝒐𝒓 𝒋𝒋
On-shell

Off-shell

Channel 1:
Channel 2:

Higgs boson
width

arXiv:1903.01629

Channel 3:
Channel 4:

Analysis steps
1. For detailed background studies we extract
specific processes on generator level.
2. We identify two isolated lepton candidates.
3. ISR identification and removing procedure.
DOI: 10.1140/epjc/s10052-020-08729-7
Место для уравнения.
4. Jet reconstruction using clustering
tools.
5. Applying weight factors to each event to get
expected number of signal or background
events.

Valencia algorithm is used to force the remaining particles
into 2 or 4 jets.
Optimized Valencia algorithm parameters chosen for
the jet reconstruction in different channels:
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To cancel jet reconstruction uncertainties:

Analysis results for four channels
Channel 1:

Channel 2:

ILD

Channel 4:

Channel 3:
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𝒇𝒔 − 𝒇𝒓𝒂𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝒔𝒊𝒈𝒏𝒂𝒍
𝒇𝒃 − 𝒇𝒓𝒂𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝒃𝒂𝒄𝒌𝒈𝒓𝒐𝒖𝒏𝒅

Dominant backgrounds:

ILD

Ch 1: 𝑾+ 𝑾− 𝜸∗ 𝒂𝒏𝒅 𝒁𝒁𝜸∗ , 𝒘𝒉𝒆𝒓𝒆 𝜸∗ → 𝒍𝒍
Ch 2: 𝑵𝒐 𝒔𝒊𝒈𝒏𝒊𝒇𝒊𝒄𝒂𝒏𝒕 𝒃𝒂𝒄𝒌𝒈𝒓𝒐𝒖𝒏𝒅
Ch 3: 𝒁 𝟐𝒋 𝒁 𝟐𝝉 𝒘𝒊𝒕𝒉 𝝉 𝒍𝒆𝒑𝒕𝒐𝒏𝒊𝒄 𝒅𝒆𝒄𝒂𝒚𝒔,

ഥ 𝒔𝒆𝒎𝒊𝒍𝒆𝒑𝒕𝒐𝒏𝒊𝒄 𝒅𝒆𝒄𝒂𝒚𝒔
𝑾 𝟐𝒋 𝑾 𝒍𝝂 , 𝒃𝒃
Ch 4: 𝑺𝒊𝒎𝒊𝒍𝒂𝒓 𝒕𝒐 𝒕𝒉𝒆 𝒄𝒉𝒂𝒏𝒏𝒆𝒍 𝟑 𝒆𝒙𝒄𝒆𝒑𝒕 𝒕𝒉𝒆 𝒃𝒃ഥ

Combined signal significance estimate
Number of signal events and uncertainties for each channel

We calculate the combined statistical uncertainty
from statistical significance of individual channels:

These results indicate that the Higgs width
can be measured at ILC with an accuracy
of about (5-6)% in the model-independent
approach.

Conclusions
At 250 GeV the accuracy of this method is similar to one
obtained in arXiv:1310.0763, arXiv:1403.7734 using the
combination of four channels measurements. The results of
both methods can be combined to further improve the
accuracy.
Our measurement can be used to test the Higgs width value
obtained within the SM, as well as within the EFT approach.
The theoretical accuracy of the Higgs width is expected to be
about 2% [DOI: 10.1103/PhysRevD.97.053003].
The Higgs boson width can be measured in ILC experimentally
in a model-independent approach with accuracy is about (5-6)%.

30th International Symposium on Lepton Photon Interactions at High Energies
Jan 10-14, 2022

