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s-channel Resonance

It you can see it,
Events / (0.1 TeV) can you tell what it is”
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Simplitied s-channel Model

Resonance Corresponding
Characteristics Observables

couplings BR, o * BR
Resonance
mass, width do/dmap
y spin do/dcosBab
I,] = Uadag’VsWaZ flavor tagging;

XY (each channel) o4 o hstructure

x,y = |,t,b,g,y,W,Z,h

N event properties

NB: If x,y can be light quarks,
t-channel process may be relevant



Narrow Width Approximation
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Branching Ratios
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Simplest case: one relevant incoming / outgoing state
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Better Variable: ¢
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Simplest case: one relevant incoming / outgoing state

T
gz(1+57;j)BR(R%z’+j)-BR(R—>at+y)-m—R
R
_ 0%
1672 - N % Hldg”} m2]
s dr _"™R

e (Collapses different widths onto a single curve
e [For upper bound, use I'/M ~ 0.1
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DiBoson Vector Resonances

ATLAS 95% c.l. upper bounds from 20.3 fb-" at 8 TeV
JHEP 12, 055 (2015)
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Multiple
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°roduction and Decay Modes

Easy to evaluate for any
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Vector Resonance in Dilepton Channel

ATLAS 95% c.|. upper bounds from 3.2 fb-" at 13 TeV
ATLAS-CONF-2015-070
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Leptophobic Vector Resonance in Dijets
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Simplified Limits
on s-channel resonances,
framed as bounds on

¢ = BRi BRs T/M

highlight relevant production channels
for a newly observed narrow resonance.




Limits on finite-width resonances
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Breit-Wigner Approximation
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(includes main impact of s-dependent widths)



Color-octet scalar in dijets
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Vector resonance in dileptons
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Simplified Limits
readily extend to finite-width resonances.

The corresponding bound
from the narrow-width approximation
IS generally a conservative estimate
of the strength of the limit.




Benefits of Simplified Limits approach

® focus on model classes < production mechanisms

e casily identity
e cxclusion limits on BSM resonances
e Wwhether data constrains a given channel
e classes of models relevant for a given excess
e [specific theories consistent with an excess]

e { derives directly from model parameters
e Wworks for narrow or finite-width resonances

If collaborations report results
in terms of {, as well as 0"BR, it will speed and
deepen our understanding of new findings.
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