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Motivation

Measure Higgs decays to b-quarks in complementary production mode to
dominant measurement (VH). ? ¢
b
___< b

e All-hadronic final state: /
o Signature: 2 b-jets, 2 VBF jets q
g

o  Backgrounds: Non-resonant (NR) bbjj, Zjj

o VBF topology allows for discrimination against QCD background

e Previous iteration: HIGG-2016-30 (30.6 fb™) g

= 2.7+22

o =4.1"2 (all-hadronic only)

I‘leb -2.0"7 l‘lVBFbe

e Opportunity for significant analysis improvements and dramatically increased
sensitivity for full Run 2 (126 fb™' ) analysis


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2016-30/

Strategy

In brief: use MVA to divide events into signal regions of varying sensitivity, do simultaneous
fit of Z, NR background, Higgs to m,, to extract signal

e Key innovations/improvements:

Problem: Z— bb +
2 jet MC not
reliable in analysis
phasespace

Solution: Use
embedded data Z
— uu events to
constrain Z — bb
contribution
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Problem: m  fit has too many free parameters

Solution: Use an Adversarial NN to decorrelate m,
from classifier — use same NR shape in all regions,
reducing free params, boosting statistical power of fit
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This analysis

Results

Inclusive Production

VBF Production

Expected significance
Observed significance
Expected signal strength
Observed signal strength

2.850

2710

1+().37
-0.36

+0.37
0.96" 3¢

2.770

2.630

+0.38
-0.37

+0.38
0'96—().37

Note expected sig increase (VBF production):
0.40 (2016) — 2.8¢ (Full Run 2)

Combination with VBF Hbb+y

Results

Expected significance
Observed significance
Expected signal strength
Observed signal strength

Inclusive Production
3.0l

3.000

+0.35
-0.34

+0.35
1.00" .34

VBF Production
2.930

2.920

+0.36
-0.35
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1005535

3o Hbb prod, 2.9¢ for VBF




