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I PROSPINCO

3 classes of SUSY particle production processes:
e strongly interacting particle pairs:
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e weakly interacting particle pairs:
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e associated production:
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e LO: theoretical uncertainties O(100%) =
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Uncertainties reduced by SUSY—QCD corrections:
— virtual 1 loop contributions
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e double counting: gg — gq — gxq [if mgz > mg]
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to be subtracted

[analogous subtraction for ¢ — gq]

central scale: K =on10/010 ~ 1.1 —-1.2 F
1
§m<,uR=,uF<2m:50§ +5—-10% F

= NLO corrections lead to reliable predictions

[now agreement with Berger, Klasen, Tait]

e pp — qX. first very preliminary results __ F
Beenakker, Kramer, Plehn, S., Zerwas

[resonance subtractions: ¢ — Xq, 9 — qq]
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VERY PRELIMINARY
LHC
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PROSPINO

e 33,44, 44,33, &t production:

d?c
dedy © NLO Beenakker,. . .

Otot

[6 with large mass splitting: — # program]
e %%, 070, 5% production: o4y @ NLO added
e gx production: first NLO results soon. ..
e distributions: coming soon. ..

~ o~ ~ o~

e new version 2.0: extension to xx, gx,gx [LO]
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II LEPTOOUARKS

e leptoquarks predicted by many exotic extension of the SM [compo-
siteness] Buchmiller, Riickl, Wyler

e leptoquarks carry lepton and baryon number
e two basic types: scalar [spin 0], vector [spin 1] (non-renormalizeable)

e novel Yukawa couplings small for first two generations
= negligible for hadroproduction

e relevant for main decay modes: LQ — {q,vyq 0/vy



e production: gg,q7 — LQ LQ

e Leading order: [3 = \/1 — 4MZ /5]
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e production model-independent [Mg < A]
e Tevatron: gg channel dominant (75—85%), gg sizeable (15—25%)

e LHC: gg channel dominant (70-95%), qq sizeable (5—30%)



Comparison with Other Colliders
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OCD CORRECTIONS

e LO: large scale dependence: — |[NLO needed

(i) Virtual Corrections
QE: ————— LQ 9 oo L@ ¢ —>—{0g0Y """ LQ
q ELQ %::gg ... v ) | 4.
LQ g ) § —<~—T000% ----- LQ

e ultraviolett, infrared and collinear divergences:. dimensional regulari-
zation in n =4 — 2¢ dimensions

e as: MS scheme [5 flavours], My g: on-shell



(ii) Real Corrections
g g
g - LQ g OO0 Y- LQ q - LA
g - LQ g TOO----- LQ q )

e infrared and collinear singularities cancel against virtual corrections
and counter terms of PDFs [mass factorization]

e PDF: MS scheme [5 flavours]

(iii) Cross Checks

e Scalar leptoquark pair production extracted from gg and TT pair pro-
duction for mz — o0 [contributions from quartic scalar couplings sub-
tracted]

= full agreement
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IIT CONCLUSTONS

e SUSY particle searches at Tevatron/LHC belong to major endea-
vours

e sensitive up to mgz ~ 400 GeV (Tev.), ~2 -3 TeV (LHC)

e most (SUSY—-)QCD corrections known = large corrections
remaining theoretical uncertainties: ~ 100% — < 10— 15%

e significantly increased mass reaches [Tev.: < 30 GeV, LHC: < 50 GeV]

e program package available with these corrections: PROSPINO 2.0
http://pheno.physics.wisc.edu/~plehn/prospino/prospino.html
http://people.web.psi.ch/spira/

e Scalar leptoquark pair production: QCD corrections ~ (20 — 90)%
= increased mass reach [Tev.: ~ 15 GeV, LHC: ~ 100 GeV]

e sensitive up to ~ 300 GeV (Tev.), ~ 1.6 TeV (LHC)
e strong reduction of scale dependence: A < 10 — 15%
e FORTRAN code added to PROSPINO 2.0



BACKUP SLIDES
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