Multiple Top Quark
Production at 100 TeV
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Top Quark and New Physics
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Vector Quarks

Common in many NP models, Economics for model building
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Vector Quarks
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Extra Color Gauge Boson

SU(3); x SU(3)s — SU(3)c

g=u,d,c,s
Model SU(3)1 SU(3)2
/?L?Siﬂ%n bl pni T gnalt bl dijet, AFB(t)
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Extra Weak Boson and Quarks

G(221) Model
SU(S)C X SU(2)1 X SU(2)2 X U(l)X

Heavy Quark
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Extra Weak Gauge Bosons
221 Model: SU(2); @ SU(2)e @ U(1) x

ken, Schmitz,
Yu, Yuan
1003.3482
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Yu, Yuan
1205.3769
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Extra Weak Gauge Bosons
221 Model: SU(2); @ SU(2)e @ U(1)x
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Extra Weak Gauge Bosons
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Exotic Colored Scalars/Vectors

Effective Lagrangian:
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Single Top Quark
Production
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Single Top Quark
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Single Top Quark Production

(s-channel excitation quark)
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Single Top Quark Productmn

(s-channel excitation quark) &

g /4
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Single Heavy Quark Production
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Little Higgs Composite Higgs
Perelstein, Peskin, Pierce Li, Liu, Shu, 1306.5841
hep-ph/0310039 Boosted jet-substructure

Reuter, Toninli,
1409.6962
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Single Heavy Quark Production
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Mono Top Quark Production
(R-parity violating SUSY inspired)

see Theveneaux-Pelzer's poster Andrea, Fuks, Maltoni, 1106.6199
5 Wang, Li, Shao, Zhang, 1109.5963
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Mono Top Quark Production
(R-parity violating SUSY inspired)
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Top-Antitop or Top-Top
Quark Pair Production
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Top Quark Ars and NP
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1) Same Sign Top Quark Pair

s-channel t-channel
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) Same Sign Top Quark Pair
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2) Top Quark Pair Plus one Jet

(Flavor Changing Interaction)




3) Top Quark Pair Plus One Jet

(Third Generation Favored W-prime and Z-prime)

— 50 with 100 fb’!
o 30 with 100 fb!

S>50
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Berger, Cao, Yu, Yuan, Topflavor Seesaw Model
1108.3613 He, Tait, Yuan (2000), Wang, Du, He (2013)




3) Top Quark Pair Plus One Jet

(Third Generation Favored W-prime and Z-prime)
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4) Top Quark Pair Plus One Jet

(Charged Higgs Boson)
b v T -
\ / X-section is large for large tanb in
— B MSSM or Type Il 2HDB.
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Top-quark polarization depends on tanb | sz;\e:Bav
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Huitu, Rai, Rao, Rindani, Sharma, 1012.0527
Godbole, Hartgring, Niessen, White, 1111.0759 QHC, Wan, Wang, Zhu, 1301.6608
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5) Top Quark Pair Plus Jets

Heavy Quark Pair Production
(Faked Top Quark Pair)
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5) Top Quark Pair Plus Jets

Heavy Quark Pair Production
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6) Top Quark Pair + Invisibles

Dark Matter Eftective Theory:
Cheung, Mawatari, Senaha, Tseng, Yuan, 1009.0618
Gomez, Jackson, Shaughnessy, 1404.1918

UV Completion Theory:
Jackson, Servant, Shaughnessy, Tait, Taoso,1303.4717




Triple Top Quark
Production

FCNC process



Triple Top Quark Production

Leptophobic Z' from U’(1) directly
couples top-quark to u-quark to
explain AFB(t)

Barger, Keung, Yencho, 1001.0211

Topcolor-assisted technicolor
model with large FCNC
top-coupling to explain AFB(t)

Cui, Han, Schwartz (2011)
Han, Liu, Wu, Yang (2012)
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Chuan-Ren Chen (2014)




Four Top Quark

Production




Four Top Quark Production

Axigluon Color Octet Color Sextet
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Six or More Top Quark
Production




SIX orvore TOP Quark Production

Deandrea, Deutschmann, 1405.6119
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Top Quark Production: rich signatures
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