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https://arxiv.org/abs/2306.00079

LHC Era?

h: m=115 H: m=140 A: m=140H+: m=99H-: m=99

e i
e ’ 3 5 : ’ ‘!
=3 3’:{! v - S

S
—
P

=

Colored TaoFest 26 3/35






COLORED RESONANCES
CLASSIFICATION o i LT

Colored TaoFest26 5



LHC Era

o Data Driven/~/Model
Independent
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LHC Era

o Data Driven/~/Model

o Independent Simplest topology

@ and largest rate Simplest

@ topology: resonances Largest
rate:

° Strong interactions
QCD machine
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Parton Luminosities
Parton Luminosities

Hadronic production cross section:

a(S)= ,//—dra (3)

§ is partonic c.m. energy squared
S is hadronic c.m. energy squared
T =8/S=X%

aL;
= (tof) /// (0)()3(x % — 7)

Zhen Liu (UW-Madison) Colored TaoFest26  8/35



Parton Luminosities
Parton Luminosities
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Models
Summary Table

Table: Summary for resonant particle names and their gquantum numbers

Particle Names J | SU@B) | |Qe| | B Related models
(leading coupling)
Eé‘%) (uu) 01) | 3,6 : |2 scalar /vector diquarks
Dé‘,lé) (ud) 0(1) | 3,6 |2 scalar/vector diquarks; d
Ua(.,‘:)') (dd) 0(1) | 3,6 2 | 2| scalar/vector diquarks; @
Ui;:(ﬁu) (ug) %(%) 3,6 % % excited u; quixes; stringy
D;,%) (dg) 3(3)| 8,6 3 3 excited d; quixes; stringy
Ss (99) 0 8s 0 0 TTC, NTC
Tz (g99) 2 8s 0 |0 stringy
W (ug, dd) 1 8 0 0 | axigluon; gx -, prc; coloron
Vg (ud) 1 8 1 ]0 prc; coloron
Vi (ua) 1 1 0|0 z'
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2T
bounds figures
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Dijet Distribution

Dijet Resonances
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Dijet Angular Distribution

@ Helicity Amplitudes
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Dijet Distribution See also many nice works by Chivukula, Simmon,
and collaborators, 1302.1069, 1406.2003,

1412.3094, 1507.06676, 1710.04661...

Dijet Rapidity Distribution

Events generating: FeynRules—UFO files—MadGraph5
The rapidity distribution of the whole system.
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Color Flow

Color Flow and Hadronic Antenna
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Color Flow

Heuristic View

1 3 1 /3

@ Black lines are for Feynman diagrams
@ Colored lines indicate the color flow
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Color Flow

Color Flow
Jason Gallicchio and Matthew D. Schwartz, arxiv:1001.5027
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Figure: Accumulated pT after showering a particular partonic phase space
point 3 million times.
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Color Flow

Color Flow
John Ellis, Valery A. Khoze and W. James Stirling, arxiv:hep-th/9608486
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Color Flow

Color Flow
Sextet v.s. Triplet
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Interference Pattern
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Interference Pattern Cut
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Hadronic Interferometer
Cut
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Relative Strength

Hadronic Interferometer
Result
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New Era
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N
Summary

* We performed a data-
for color resonances

* We classified possible
resonances at LHC

* Bounds are put accordi
LHC data 7



Sextet Fermion NLO

Sextet Fermion NLO Calcuation
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Parton Luminosities
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Sextet Fermion NLO

2 D D e o R
o D

@ Dimensional regulationd = 4 — 29

@ M Sscheme
@ UV divergences are canceled by renormalization
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Sextet Fermion NLO

Sextet Fermion NLO

N N

A

@ Soft divergences are canceled by real gluon emission

@ Collinear divergences are canceled by PDF universal counter
terms
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