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The Yukawa couplings to b- and c-quarks
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*NB: tH/ttH discussed in details in a separate talk: dedicated talk

PRD 105, 092003 

• A rich experimental investigation for a challenging final state

• All main production mechanisms are being studied, inclusively, differentially (STXS), fully fiducially

•
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ATLAS-CONF-2024-010

New for ICHEP
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 Overview of the searches sensitive to Yb
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Experimental ingredient: 
the identification of b- and c-jets
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Untagged (N)

b-jet: 15%

c-jet: 48%

light-jet: 92%

c-loose (CL)

b-jet: 12%

c-jet: 21%

light-jet: 6.5%

c-tight (CT)

b-jet: 4.8%

c-jet: 24%

light-jet: 0.9%

b-60-70%

b-jet: 11%

c-jet: 5.2%

light-jet: 0.13%

b-60%

b-jet: 58%

c-jet: 2.7%

light-jet: 0.05%

b-tag score70%
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A new result from V(lep)H(bb/cc)
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σ 1±
σ 2±

Observed
Expected

ATLAS Preliminary
-1=13 TeV, 140 fbs

c/cb b→VH, H 

0 lepton
 SM×Exp.= 17 
 SM×Obs.= 14 

1 lepton
 SM×Exp.= 17 
 SM×Obs.= 20 

2 lepton
 SM×Exp.= 18 
 SM×Obs.= 22 

Combination
 SM×Exp.= 10 
 SM×Obs.= 11 

Let’s start from the end…
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ATLAS Simulation Preliminary 	
-1= 13 TeV, 140 fbs

1-lepton, 2 jets, BB-tag
lvbb→WH 

Low ΔR CR

High ΔR CR

SR

The V(lep)H(bb/cc) analysis in a nutshell
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H(bb) SR; H(cc) SRs

V+jets CR; Top CR

W
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*NB: discriminant variables used in fit for CRs



The diboson standard candle
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Today, we were here

Tomorrow, we 
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GN2 plots

FTAG talk @ ICHEP2024
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Big thank you to the VH(bb/cc team)!
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Post-fit plots from the VH(bb/cc) fit
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Post-fit VHbb
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Post-fit VHbb boosted
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STXS correlations
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A more detailed look at the fit region
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NF factors
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Truth tagging
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truth tag note

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-041/


Mass corrections
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Selections of the H+c analysis
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Samples of the VH analysis
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Scale-factors
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Previous overlay plot on kb-kc
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Migration matrix

30

0

10

20

30

40

50

60

70

80

90

Si
gn

al
 F

ra
ct

io
n

 <
 2

50
 G

eV
V T

0 
le

p,
 2

 je
ts

, 1
50

 <
 p

 <
 2

50
 G

eV
V T

0 
le

p,
 3

 je
ts

, 1
50

 <
 p

 <
 2

50
 G

eV
V T

0 
le

p,
 4

 je
ts

, 1
50

 <
 p

 <
 4

00
 G

eV
V T

0 
le

p,
 2

 je
ts

, 2
50

 <
 p

 <
 4

00
 G

eV
V T

0 
le

p,
 3

 je
ts

, 2
50

 <
 p

 <
 4

00
 G

eV
V T

0 
le

p,
 4

 je
ts

, 2
50

 <
 p

 <
 6

00
 G

eV
V T

0 
le

p,
 4

00
 <

 p

 >
 6

00
 G

eV
V T

0 
le

p,
 p

 <
 1

50
 G

eV
V T

1 
le

p,
 2

 je
ts

, 7
5 

< 
p

 <
 1

50
 G

eV
V T

1 
le

p,
 3

 je
ts

, 7
5 

< 
p

 <
 2

50
 G

eV
V T

1 
le

p,
 2

 je
ts

, 1
50

 <
 p

 <
 2

50
 G

eV
V T

1 
le

p,
 3

 je
ts

, 1
50

 <
 p

 <
 4

00
 G

eV
V T

1 
le

p,
 2

 je
ts

, 2
50

 <
 p

 <
 4

00
 G

eV
V T

1 
le

p,
 3

 je
ts

, 2
50

 <
 p

 <
 6

00
 G

eV
V T

1 
le

p,
 4

00
 <

 p

 >
 6

00
 G

eV
V T

1 
le

p,
 p

 <
 1

50
 G

eV
V T

2 
le

p,
 2

 je
ts

, 7
5 

< 
p

 <
 1

50
 G

eV
V T

2 
le

p,
 3

 je
ts

, 7
5 

< 
p

 <
 1

50
 G

eV
V T

 4
 je

ts
, 7

5 
< 

p
≥

2 
le

p,
 

 <
 2

50
 G

eV
V T

2 
le

p,
 2

 je
ts

, 1
50

 <
 p

 <
 2

50
 G

eV
V T

2 
le

p,
 3

 je
ts

, 1
50

 <
 p

 <
 2

50
 G

eV
V T

 4
 je

ts
, 1

50
 <

 p
≥

2 
le

p,
 

 <
 4

00
 G

eV
V T

2 
le

p,
 2

 je
ts

, 2
50

 <
 p

 <
 4

00
 G

eV
V T

2 
le

p,
 3

 je
ts

, 2
50

 <
 p

 <
 4

00
 G

eV
V T

 4
 je

ts
, 2

50
 <

 p
≥

2 
le

p,
 

 <
 6

00
 G

eV
V T

2 
le

p,
 4

00
 <

 p

 >
 6

00
 G

eV
V T

2 
le

p,
 p

Analysis Region

 < 75 GeVV, t

T
ZH, 0 < p

 < 150 GeV, 0J V, t

T
ZH, 75 < p

 1J ≥ < 150 GeV, V, t

T
ZH, 75 < p

 < 250 GeV, 0J V, t

T
ZH, 150 < p

 1J ≥ < 250 GeV, V, t

T
ZH, 150 < p

 < 400 GeV, 0J V, t

T
ZH, 250 < p

 1J ≥ < 400 GeV, V, t

T
ZH, 250 < p

 < 600 GeVV, t

T
ZH, 400 < p

 > 600 GeVV, t

T
ZH, p

 < 75 GeVV, t

T
WH, 0 < p

 < 150 GeVV, t

T
WH, 75 < p

 < 250 GeVV, t

T
WH, 150 < p

 < 400 GeVV, t

T
WH, 250 < p

 < 600 GeVV, t

T
WH, 400 < p

 > 600 GeVV, t

T
WH, p

ST
XS

 C
at

eg
or

y

7.8

0.6

63.2

3.9

6.4

0.5

2.0

14.3

1.3

3.4

5.1

22.3

43.6

1.8

5.2

1.9

14.6

2.0

1.2

7.6

5.7

58.1

0.4

6.6

2.1

15.1

3.2

8.6

0.7

67.3
4.4

5.2

1.6
11.4

0.7

4.5

6.2

20.0

50.3

4.8

1.7

11.7

0.8

1.5

9.9

4.6

64.5

4.5

1.7

12.1

1.2

5.0
4.1

72.4

6.0

1.1

10.4

1.0

7.9

81.0

0.8

10.4

0.5

2.5

0.2

0.3

8.9
76.6

10.9

1.1

2.0

2.3

0.8

0.4

10.7
70.7

11.8

0.1

0.3

1.7

0.2

0.2

8.6

79.2

9.6

0.2

0.3
1.1

1.7

0.4

0.2

10.0

76.2

9.7

0.2

1.3

0.2

0.2

9.4

82.1

6.6

0.1

0.2

0.7
1.4

0.3

11.1

79.9

6.2

1.3

0.2

9.7

81.3

7.3

1.1

8.6

90.2

1.1

90.6

6.4
1.7

0.1

1.0

23.1

73.7

0.5

1.6

0.9

4.9

91.8

0.1
2.2

2.3

0.2

88.9
7.2

1.3

0.1

0.6

1.6

22.9

73.4

0.3
1.2

0.1

1.8
4.1

92.2

1.7

3.8

0.3

87.6
7.2

1.1

1.0

2.9

21.8

73.1
1.2

0.1

3.6

2.9

92.1

1.3

3.5
2.7

92.0
1.7

9.4

90.6

ATLAS Simulation Preliminary -1 = 13 TeV, 140 fb s bb), →VH(



BDT inputs
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