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LEPTOQUARK PRODUCTION AT LHC

SINGLE SCALAR LQ PRODUCTION:

s-channel t-channel
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LEPTOQUARK PRODUCTION AT LHC

SCALAR LQ PAIR PRODUCTION:
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LEPTOQUARK PRODUCTION AT LHC
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THE CMS SEARCH

(FIRST GENERATION LQ SEARCH)*
(SECOND GENERATION LQ SEARCH)"
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THE CMS SEARCH

(FIRST GENERATION LQ SEARCH)"
(SECOND GENERATION LQ SEARCH)"

- PAIR PRODUCTION IS QCD DRIVER;

- SINGLE LQ PRODUCTION DOES NOT CONTRIBUTE;
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THE CMS SEARCH

(FIRST GENERATION LEPTOQUARK)®
(SECOND GENERATION LEPTOQUARK)"

St =pr(e1) + pr(e2) + pr(jet1) + pr(jets)

(St = pr(p1) + pr(p2) + pr(jety) + pr(jeta))

Mee (M)
Il
the invariant mass of the two electrons (muons)

Mmin<€7 jet) (Mmin (,ua jet))

the smallest of the two electron-jet (muon-jet) invariant masses
which minimizes the LQO — LQ invariant mass difference
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THE CMS SEARCH RECAST
(SECOND GENERATION LQ SEARCH)*

mLq (GeV) 500 700 900 950 > 1000
Sy >(GeV) 685 935 1135 1175 1210
M,, >(GeV) 150 195 230 235 245

Mumin (g, 7) >(GeV)  |155 295 535 610 690

Signal yield < at 95% CL| 34 9.8 5.6 3.5 1.8

"CMS PAS EXO-12-042.
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Pair LQ production:
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(SECOND GENERATION LEPTOQUARK)

mio(GeV) Nevs(Pair production) 4+ Neys(Single production)
y2 = 0.3 y2 = 1.0 y2 = 2.0 y2 = 3.0
500 600+ 8.2 600+89 720+ 330 1300 4 700
700 55+0.98 56+ 11 64 + 41 110 + 81
900 6.5+010 65+1.2 7.0+ 4.5 11+ 8.4
1000 224003 22+033 23+11 31+23
1050 1.54+002 1.5+027 154+1.0 21+21
1100 0.964+0.02 0964+0.21 1.04+082 14+1.6
1150 0.62 + 0.02 0.62 4+ 0.17 0.66 4 0.75 0.92+ 1.4
1200 0.41+40.01 0.41 +0.14 0.44 +0.55 0.60+ 1.3
1300 0.1740.01 0.17+0.09 0.19+0.37 0.26 +0.74
1400 0.07 +0.00 0.07 4 0.06 0.08 4 0.24 0.12 4 0.52
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LEPTOQUARK PRODUCTION AT LHC
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CONCLUSIONS

Sizeable lepton-quark-leptoquark couplings contribute
to leptoquark production at LHC.

A t-channel pair production and a single leptoquark
production both need to be taken into consideration 1f
the leptoquark Yukawa coupling cannot be neglected.

A recast of an existing CMS search for the second
generation leptoquark yields the best limit on Yukawa
coupling between the leptoquark, a muon and a strange
quark to date.
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FLAVOR CONSTRAINTS

ATOMIC PARITY VIOLATION
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TO DO LIST

Optimize cuts for the single LQ production scenario...

What happens when one departs from the single
generation assumption?

NLO calculation of the single LQ production at the
generator level. ..
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FLAVOR CONSTRAINTS
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THE CMS SEARCH RECAST
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