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Question 1: why trigger efficiency larger for
lighter mπ?
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Investigation on trigger efficiency I
VBF samples, mπ = 15, 40, 60 GeV, cτ = 0.1 mm• Reco AK4 jets, pT > 15 GeV, |η| < 2.5• Events normalized to number of gen events• Left: leading jet pT , matched to at least 1 gen b quark, legend: efficiency• Right: leading jet pT , basecut applied but no matching, legend: efficiency
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VBFH_M15_ctau0p1, eff: 62%

VBFH_M40_ctau0p1, eff: 49%
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fabs(Jet1.eta) < 2.5 && (Jet1.m_q1 || Jet1.m_q2 || Jet1.m_q3 || Jet1.m_q4)
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Investigation on trigger efficiency II
VBF samples, mπ = 15, 40, 60 GeV, cτ = 0.1 mm

• Left: leading jet pT , matched to at least 1 gen b quark and basecut applied• Right: leading jet pT , VBF triggers applied only

1
 reco j

T
 p

0 50 100 150 200 250 300 350 400 450 500
0

0.01

0.02

0.03

0.04

0.05

( GenBquark1.pt > 10 && GenBquark2.pt >10 && GenBquark3.pt > 10 && GenBquark4.pt > 10 && fabs(GenBquark1.eta) < 2.5 &&  fabs(GenBquark2.eta) < 2.5  && fabs(GenBquark3.eta) < 2.5 && fabs(GenBquark4.eta) < 2.5  )  && fabs(Jet1.eta) < 2.5 && (Jet1.m_q1 || Jet1.m_q2 || Jet1.m_q3 || Jet1.m_q4)
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Answer to question 1

• At smaller mπ , the leading jet has harder pT spectrum (due to the boost)• To do: check if the leading jet is actually reconstructing the full π and not the singleb-quark
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Question 2: drop on efficiency fiducial cut at
intermediate mass of π?
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Investigation on 2D fiducial efficiency
VBF samples, mπ = 15, 40, 60 GeV

• Left: applying η cut one by one on each b quark• Right: applying pT cut one by one on each b quark, and final effect
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Answer to question 2

• A tradeoff between the effect of η cut (higher efficiency at mπ = 15 GeV) and of the
pT cut (higher efficiency at mπ = 60 GeV)
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Additional plot
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Investigation on 2D fiducial efficiency maps: cut b-quarks η
VBF samples, mπ = 15, 40, 60 GeV

0

10

20

30

40

50

60

73 73 73 73 73 72 73 73 74 73 73 73 73

68 68 67 69 68 68 68 68 68 68 68 68 68

69 69 70 69 69 69 69 69 69 69 69 70 69

VBFH fiducial cut efficiency in 2016: 

 (mm)τc 
3−10 2−10 1−10 1 10 210 310 410

 (
G

eV
)

π
m

10

20

30

40

50

60

70

VBFH fiducial cut efficiency in 2016: 

Search for long lived particles H → πνπν → bb̄bb̄ 10 / 14



Investigation on 2D fiducial efficiency maps: cut b-quarks pT
VBF samples, mπ = 15, 40, 60 GeV
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Investigation on 2D fiducial efficiency maps: cut pT (b1)
VBF samples, mπ = 15, 40, 60 GeV
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Investigation on 2D fiducial efficiency maps: cut pT (b2)
VBF samples, mπ = 15, 40, 60 GeV
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Investigation on 2D fiducial efficiency maps: cut pT (b4)
VBF samples, mπ = 15, 40, 60 GeV
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Investigation on 2D fiducial efficiency maps: cut pT (b1, b2)
VBF samples, mπ = 15, 40, 60 GeV
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Investigation on 2D fiducial efficiency maps: cut pT (b1, b4)
VBF samples, mπ = 15, 40, 60 GeV
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