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2024 Previous: pjet
T > 100 GeV, |η| > 3.00
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2024 Latest: pjet
T > 80 GeV, |η| > 2.964
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2024 Latest: ∆ϕ(jet1, MET) < π − 0.2 (ASC module), pjet
T > 80 GeV, |η| > 2.964
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2024 Latest: ∆ϕ(jet1, MET) < π − 0.2 (HFNoiseVeto module), pjet
T > 80 GeV, |η| > 2.964
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2024 Previous: pjet
T > 100 GeV, |η| > 3.00
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2024 Latest: pjet
T > 80 GeV, |η| > 2.964
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2024 Latest: ∆ϕ(jet1, MET) < π − 0.2 (ASC module), pjet
T > 80 GeV, |η| > 2.964
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2024 Latest: ∆ϕ(jet1, MET) < π − 0.2 (HFNoiseVeto module), pjet
T > 80 GeV, |η| > 2.964

0 1 2 3 4
 strip sizeηcentral 

0

1

2

3

4

 s
tr

ip
 s

iz
e

η
ad

ja
ce

nt
 

 (13.6 TeV)CMS Work in progress

0.000 0.218 0.266 0.032 0.004

0.002 0.168 0.172 0.007 0.000

0.004 0.027 0.087 0.002 0.000

0.002 0.003 0.004 0.000 0.000

0.000 0.000 0.000 0.000 0.000

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

N
or

m
al

iz
ed

 e
ve

nt
s

0 1 2 3 4
 strip sizeηcentral 

0

1

2

3

4

 s
tr

ip
 s

iz
e

η
ad

ja
ce

nt
 

 (13.6 TeV)CMS Work in progress

0.000 0.126 0.213 0.012 0.001

0.001 0.202 0.220 0.015 0.000

0.004 0.047 0.119 0.008 0.000

0.004 0.009 0.012 0.002 0.000

0.001 0.001 0.002 0.000 0.000

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

N
or

m
al

iz
ed

 e
ve

nt
s

0 1 2 3 4
 strip sizeηcentral 

0

1

2

3

4

 s
tr

ip
 s

iz
e

η
ad

ja
ce

nt
 

 (13.6 TeV)CMS Work in progress

0.000 0.127 0.321 0.009 0.001

0.001 0.150 0.214 0.008

0.005 0.039 0.102 0.004 0.000

0.004 0.006 0.006 0.000

0.001 0.001 0.001 0.000

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

N
or

m
al

iz
ed

 e
ve

nt
s

0 1 2 3 4
 strip sizeηcentral 

0

1

2

3

4

 s
tr

ip
 s

iz
e

η
ad

ja
ce

nt
 

 (13.6 TeV)CMS Work in progress

0.000 0.110 0.367 0.168 0.040

0.001 0.071 0.132 0.017 0.003

0.001 0.017 0.058 0.004 0.000

0.001 0.002 0.005 0.001 0.000

0.000 0.000 0.000 0.000 0.000

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

N
or

m
al

iz
ed

 e
ve

nt
s

0 1 2 3 4
 strip sizeηcentral 

0

1

2

3

4

 s
tr

ip
 s

iz
e

η
ad

ja
ce

nt
 

 (13.6 TeV)CMS Work in progress

0.000 0.218 0.266 0.032 0.004

0.002 0.168 0.172 0.007 0.000

0.004 0.027 0.087 0.002 0.000

0.002 0.003 0.004 0.000 0.000

0.000 0.000 0.000 0.000 0.000

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

N
or

m
al

iz
ed

 e
ve

nt
s

0 1 2 3 4
 strip sizeηcentral 

0

1

2

3

4

 s
tr

ip
 s

iz
e

η
ad

ja
ce

nt
 

 (13.6 TeV)CMS Work in progress

0.000 0.162 0.410 0.033 0.001

0.002 0.128 0.156 0.010 0.000

0.003 0.019 0.068 0.003 0.000

0.001 0.001 0.001 0.000

0.000 0.000 0.000 0.000

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

N
or

m
al

iz
ed

 e
ve

nt
s

ULB + Boston team VBF H → inv 2nd August 2026 8/22

Physics-enriched

region

Noise-enriched

region

|η|: 2.96 - 3.25 |η|: 3.25 - 4.00 |η|: 4.00 - 5.20



HF cleaning cuts, efficiencies and SF’s

Cleaning cuts for HF jets are defined as:

▶ 2.99 < |η| < 4.0: σiηiη − σiϕiϕ < 0.02 condition is required. The corner region, defined as
σiηiη < 0.02 & σiϕiϕ < 0.02 is also removed.

▶ |η| > 4.0: σiηiη < 0.1 < & σiϕiϕ > 0.02 condition is required.
▶ |η| > 2.99: CSSHF < 3 is required.

Efficiency (Data/MC) =
(HF Jets with cleaning cuts) & (PER selections)

Total HF Jets with PER selections
(1)

SF =
Data efficiency
MC efficiency

(2)

Noise-tagging Efficiency =
(HF Jets with inverted cleaning cuts) & (NER selections)

Total HF Jets with NER selections
(3)

Mistag rate = 1 - (Noise-tagging efficiency) (4)
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2024 Previous: with 2023BPix MC, pjet
T > 100 GeV, |η| > 3.00

3 3.23.43.63.8 4 4.24.44.64.8 5
|ηJet |

100

150

200

250

300

350

400

450

500

 [G
eV

]
T

Je
t p

 (13.6 TeV)CMS Work in progress

 0.00±
0.81

 0.00±
0.73

 0.01±
0.68

 0.00±
0.80

 0.00±
0.72

 0.02±
0.73

 0.00±
0.79

 0.01±
0.70

 0.00±
1.00

 0.02±
0.75

 0.05±
0.64

0.5

0.6

0.7

0.8

0.9

1

1.1

D
at

a 
ef

fic
ie

nc
y

3 3.23.43.63.8 4 4.24.44.64.8 5
|ηJet |

100

150

200

250

300

350

400

450

500

 [G
eV

]
T

Je
t p

 (13.6 TeV)CMS Work in progress

 0.00±
0.79

 0.00±
0.73

 0.02±
0.78

 0.00±
0.78

 0.00±
0.73

 0.04±
0.81

 0.00±
0.78

 0.01±
0.72

 0.27±
0.67

 0.02±
0.77

 0.03±
0.71

0.5

0.6

0.7

0.8

0.9

1

1.1

M
C

 e
ffi

ci
en

cy

3 3.23.43.63.8 4 4.24.44.64.8 5
|ηJet |

100

150

200

250

300

350

400

450

500

 [G
eV

]
T

Je
t p

 (13.6 TeV)CMS Work in progress

 0.01±
1.02

 0.01±
1.00

 0.02±
0.87

 0.01±
1.02

 0.01±
0.99

 0.05±
0.90

 0.01±
1.01

 0.01±
0.98

 0.61±
1.50

 0.04±
0.97

 0.08±
0.90

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

S
F

s

100 150 200 250 300 350 400 450 500
 [GeV]

T
Jet p

0.5

0.6

0.7

0.8

0.9

1

1.1

D
at

a 
ef

fic
ie

nc
y

 (13.6 TeV)

CMS
Work in progress

 < 3.25η3.00 < 

 < 4.00η3.25 < 

 < 5.00η4.00 < 

100 150 200 250 300 350 400 450 500
 [GeV]

T
Jet p

0.5

0.6

0.7

0.8

0.9

1

1.1

M
C

 e
ffi

ci
en

cy

 (13.6 TeV)

CMS
Work in progress

 < 3.25η3.00 < 

 < 4.00η3.25 < 

 < 5.00η4.00 < 

100 150 200 250 300 350 400 450 500
 [GeV]

T
Jet p

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

S
F

s

 (13.6 TeV)

CMS
Work in progress

 < 3.25η3.00 < 

 < 4.00η3.25 < 

 < 5.00η4.00 < 

ULB + Boston team VBF H → inv 2nd August 2026 10/22

Data efficiency MC efficiency SF’s



2024 Latest: ∆ϕ(jet1, MET) < π − 0.2 (ASC module), pjet
T > 80 GeV, |η| > 2.964
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2024 Latest: ∆ϕ(jet1, MET) < π − 0.2 (HFNoiseVeto module), pjet
T > 80 GeV, |η| > 2.964
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Noise-tagging eff., mistag rate, TF’s
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2024 Previous: with 2023BPix MC, pjet
T > 100 GeV, |η| > 3.00
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2024 Latest: ∆ϕ(jet1, MET) < π − 0.2 (ASC module), pjet
T > 80 GeV, |η| > 2.964
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2024 Latest: ∆ϕ(jet1, MET) < π − 0.2 (HFNoiseVeto module), pjet
T > 80 GeV, |η| > 2.964
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HF noise estimate in SR

▶ HF CR is defined with the same selections as SR but with inverted HF-cleaning cuts. Also
leading/subleading jet-pt > 80 GeV & |η| > 3.

▶ Noise template in VBF SR is estimated from the template in HF CR using [pT , η]
dependent transfer factors, defined as the relative probability for a noise event to pass the
HF shape cuts relative to failing them.

NSR
noise =

P(pass | noise)
P(fail | noise)

×
(
NCR

data − NCR
MC

)
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2024: Veto + TF’s from HFNoiseVeto module
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2024: Veto + TF’s from ASC module
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2024 VR: Veto + TF’s from HFNoiseVeto module
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2024 VR: Veto + TF’s from ASC module
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