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 (light)  
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ATLAS - ATL-PHYS-PUB-2017-013,1907.05120, 2106.03584 
CMS - 1712.07158
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tags combinations of flavors ( ) 
measure linear combinations of tagged jet

b/c/l

ATLAS - ATL-PHYS-PUB-2017-013,1907.05120, 2106.03584 
CMS - 1712.07158

for neural network parameterization see Di Bello et al 2004.02665
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where do we expect to gain?

:  strong bound from precision flavor ΔF ≠ 0

flavor tagged jets give access to  
 + high energy processesΔF = 0

SM: tests of flavor universality (e.g.  -pole, Higgs)Z

BSM: models with flavor diagonal effects and suppressed 
flavor violation (e.g. alignment models, MFV)
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LEP:  - tagging 
SLD: +  - tagging

b/c
s

Efrati, Falkowski, YS - 1503.0787

flavorful probes of  couplings and 
dim-6 operators

Z

ℒEFT = ∑
i

ci

Λ2
𝒪6

typically :  ci ∼ δgi Λi ≳ 2.4
10−2

gi
TeV

gauge universality? 
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the CKM elements are determined via hadron decays

flavor tagging allows to directly determine  at the weak scaleVcb

Harrison, Vladimirov - 1810.09424

p p
t

t̄

W

W

b̄

b b̄

c

ℓ

ν̄

140/fb: δVcb/Vcb ∼ 7 %

from flavor physics ∼ 2 %

3/ab: δVcb/Vcb ∼ 3 %

also important in t → ch, cZ
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the source of the charged fermions mass?

LHC (ATLAS/CMS/LHCb):  - tagging 
future : +  - tagging

b/c
e+e− s

effective Lagrangian   

yf H̃fL fR +
cf

Λ2
H̃fL fR(H†H) Λf ≡

Λ
cf

= 4 TeV
ySM

c /ySM
f

κf − 1

, pp → Vh h → c̄c, b̄b
V = W, Z
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, pp → Vh h → c̄c, b̄b ATLAS, CMS
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μbb̄ = 1.1 ± 0.3 μcc̄ < 26 , (yc/ySM
c < 8.5)

recent ATLAS

ATLAS, CMS



Higgs physics

9

, pp → Vh h → c̄c, b̄b

μbb̄ = 1.1 ± 0.3 μcc̄ < 26 , (yc/ySM
c < 8.5)

recent ATLAS

(global fit )yc/ySM
c < 6.2

ATLAS, CMS



Higgs physics

9

, pp → Vh h → c̄c, b̄b

μbb̄ = 1.1 ± 0.3

ATLAS, CMS 
Delaunay et al 1310.7029,  
Perez et al 1505.06689, 1503.00290 
Brivio et al 1507.02916

μcc̄ < 26 , (yc/ySM
c < 8.5)

recent ATLAS

Λb ≳ 3.6 TeV Λc ≳ 1.5 TeV

(global fit )yc/ySM
c < 6.2

ATLAS, CMS



Higgs physics

9

, pp → Vh h → c̄c, b̄b

μbb̄ = 1.1 ± 0.3

ATLAS, CMS 
Delaunay et al 1310.7029,  
Perez et al 1505.06689, 1503.00290 
Brivio et al 1507.02916

μcc̄ < 26 , (yc/ySM
c < 8.5)

recent ATLAS

Λb ≳ 3.6 TeV Λc ≳ 1.5 TeV

(global fit )yc/ySM
c < 6.2

-tagging possible at collider  
projected  with 

s e+e−

μss < 14 (7) 5 (20) ab−1

ATLAS, CMS

Duarte-Campderros et at 1811.09636
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Blanke, Giudice, Paradis, Perez, Zupan - 1302.7232 
Da Rold, Delaunay, Grojean, Perez - 1208.1499 
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Galon, Perez, Shadmi - 1306.6631

ATLAS-CONF-2013-068
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charm fraction: Fc =
#(c-tagged jet in the sample)

#(total number of events in signal region)

Iwamoto, Lee, Shadmi, Weiss - 1703.05748

(Nq̃, mq̃ /GeV, mχ̃0
1
/GeV)

working point: ϵc = 0.5, ϵb = 0.2, ϵl = 0.005



EFT: b-tag ATLAS analysis
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ATLAS - 2105.13847

ATALS -tag bound:  
 rare decays: 

b Λ ≳ 2 TeV
B Λ ≳ 35 TeV



summary
flavor tagging is very powerful tool, both for SM tests and for 
BSM searches 

expect to gain the flavor conserving observables, related to 
high energy process ( , Higgs) 

useful in , mostly distinguish between light and 
charm flavor 

the SM test ( -pole, Higgs) tightly related to BSM searches 
and bound multi TeV scale new physics  

flavor tagging is also useful in other BSM search (e.g. SUSY)

Z

t → ch, cZ

Z
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EFT: charm operators
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Fuentes-Martin, Greljo, Martin Camalich, Ruiz-Alvarez  - 2003.12421


