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flavor tagaging

the parton origin
of the jet? g,u,d,s,c,b,t?

interaction
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. tags ions of fl i
Imeasure linear combinations of tagged jet

for neural network parameterization see Di Bello et al 2004.02665
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importance of flavor tagging

where do we expect to gain?

AF # 0: strong bound from precision flavor

flavor tagged jets give access to
AF = 0 + high energy processes

v

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

BSM: models with flavor diagonal effects and suppressed
flavor violation (e.g. alignment models, MFV)
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Z-Pole observables

g a U g e u n Ive rS a I Ity? Observable | Experimental value | Ref. | SM prediction Definition
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gauge universality?

LEP: b/c - tagging
SLD: +s5 - tagging

Observable | Experimental value | Ref. | SM prediction Definition
T'(Z—>bb)
Ry 0.21629 £ 0.00066 | [47] |  0.21578 RS
I'(Z—cc
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Z-Pole observables
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the CKM elements are determined via hadron decays

flavor tagging allows to directly determine V_, at the weak scale
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top Veb

the CKM elements are determined via hadron decays

flavor tagging allows to directly determine V_, at the weak scale

b b
f/@‘ 140/fb: 6VCb/VCb ~ 7 %
' 3/ab: 6V ., /V . ~ 3%
V W C cb’ v cb 0
PP
W ﬁ

f‘\// Harrison, Vladimirov - 1810.09424
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top Veb

the CKM elements are determined via hadron decays
flavor tagging allows to directly determine V_, at the weak scale
2 b
f/@‘ 140/fb: 6VCb/VCb ~ 7 %
' 3/ab: oV . /V ., ~ 3%

y W ¢ cb’ Vcb 0

p—— &
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from flavor physics ~ 2 %

Harrison, Vladimirov - 1810.09424
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Hiaas physics
the source of the charged fermions mass?

LHC (ATLAS/CMS/LHCD): b/c - tagging
future ee : +s5 - tagging

pp — Vh, h — ¢c, bb

effective Lagrangian

SM /,,SM
~ - | Cf ~ - F A= A — ATeV Ye /yf
nyfoR ' AszLfR(H H) f \/?f =1 \‘K‘f—l‘
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Hiaas physics

pp — Vh, h — ¢c, bb

ATLAS, CMS

ppp = 1.1£0.3 Hez < 26, (5ye" < 8.5)

recent ATLAS
(global fity /y>M < 6.2)

* A, 2 3.6TeV A.Z 1.5TeV

ATLAS, CMS
Delaunay et al 1310.7029,

Perez et al 1505.06689, 1503.00290
Brivio et al 1507.02916

s-tagging possible at e e "collider
projected p., < 14 (7) with 5 (20) ab™!

9 Duarte-Campderros et at 1811.09636
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flavorful SUSY/composite search
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flavorful SUSY/composlfe search
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Fe [7]

charm fraction: F, =

7.5

6.5

5.5

flavorful SUSY search
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EFT: b-tag ATLAS ana
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sumwmary

* 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 (Z, Higgs)

* useful int — ch, cZ, mostly distinguish between light and
charm flavor

* the SM test (Z-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)
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EFT: charwm operators
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Figure 4. Exclusion limits at 95% CL on ¢ — uf"/~ transitions in the ({7, €}/’) plane, where i =

LL,RR,LR, RL. The region outside the red contour is excluded by D meson decays, while the region
outside the blue contour is excluded by high-pr LHC.

Fuentes-Martin, Greljo, Martin Camalich, Ruiz-Alvarez - 2003.12421
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