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Motivation 1 I

ggF (EFT-improved(1), NNLO) —
VBF (NNLO-QCD x NLO-EW) ——
VH (NLO-QCD x NLO-EW) —

VH has high cross section at high pr o8 | (1 (NLO-CD X NLO-EW) —— |
Vs =13 TeV
0.6 - my = 125 GeV _

Largest branching ratios for all VH
channels, making it the most

sensitive channel at high p.
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Fractional contribution

Possible access to new physics,
including modified Higgs self-coupling.
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Test 2.70 excess from SM recently
observed in VBF channel [JHEP 12
(2024) 035].

138 fb' (13 TeV)

Arxiv 1709.08649

138 fb™ (13 TeV)

180
E CMS

160" ppB Pass
. VBF category

¢ Data [1Bkg. unc.
JQCD [W(qq)
[0Z(qa) WZ(bb)
Wt [@Single t
@EVV  [OJVH +ttH
---ggF  —VBF

X SM expected
Best fit
68% CL

12089 . 95% CL

100 ¢

80[

40 60 80 100 120 140 160 180 200
Mgy [GeV] u 2



Event selection
q1 bb jet PN g = PN

Ny + PNY2 + PNYD

PNggD =1— (PNy,, + PNYD + PN%Z

— MD
=1-PN)y brong

Higgs and Vector Boson
Candidates are selected
using ParticleNet-MD
tagging scores

1 qq jet

pick two leading p; large-radius jets > 450 GeV
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Fit strategy

Sideband Signal region Sideband

Fit to Higgs Jet
mass distribution
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Binned in Vector Boson Jet Mass



Signal & Control Region

Partitioned space into 6 regions
= 3 V mass bins x 2 ParticleNet-MD Xbb pass/fail

ParticleNet-MD
Xbb Score

Sideband 2 | Sideband 4 |,
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- ¥ T background

Higgs Jet j ?i estimation. ‘
Xbb L
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Results
Best sensitivity at high p;-for all VH channels
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Expected sensitivity from HIG-20-001
CMS AN-2019/229 - Figure 282
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A rough combination
of uncertainty here is:

o P> = 1/0.572 + 0.27% = 0.63

o240 = 1/0.592 + 0.42% = 0.72
1

Oror = 1

Vp>400\9
Ozy )

It could get slightly worse if the
systematics are correlated
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Moving from 400 to 450 GeV

- [he Cross section here falls by
0.0200 _l:/p-»WH+X-'lvbb+X Mp=Mp=Myzx+My, ML=y roughly a faCtor Of 2 moving
s=14 TeV, my=125 GeV
o terey w10 e from 400 to 450 GeV.

NLO (prod) + NLO(dec)

0.0100
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So the estimated uncertainty

°'°°5°_=§* would be:
0.0020 |— 047 xX1/2 = 0.66
0.0010

Meanwhile, the all-hadronic
expted signal strength:

. Jet alg. C/A, R=1.2
0.0005 [— cuTs: 1 fat—jet with pp>200 GeV and |n,/<2.5

i p>30 GeV, p¥>30 GeV, |n,|<2.5, pr>200 GeV
- VETO: no jets with p>20 GeV and Inyl<5 7
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pt (GeV) Therefore, all hadronic VH is
https://arxiv.org/pdf/1312.1669 mOStly eqUivalent, If not better

than semileptonic VH to probe
high prregime.
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