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I ZINTRODUCTION

e SUSY: fermions < bosons

e NO quadratic divergences = solution to the hierarchy problem

HW,Z, f fix
TE H T HoOH H
/\2
AMf ~ (M® —m?)log—5 = m S O(1 TeV)
e SUSY-GUT: sin? 6y = 0.2334 + 0.0026 Langacker

LEP: sin?6y, = 0.2317 4 0.0002 LEP/SLC



SUSY sector

particle | spin | d.o.f. Mmass
lepton £r/p | 1/2 0
quark qr /g | 1/2 3 o)
top ty,p | 1/2 3 my
gluon g 1 16
Photon ~ 1 2
w1 1 3 My
A 1 3 My
Higgs h,H,A,H* | 0 1 My, oA 1=
slepton 7;,/p 1 my
squark qr/r mg
stop 12 mg,,
gluino g | 1/2 16 mg
chargino 551—72 1/2 mg:
neutralino X , | 1/2 8 mso

e Mixing, Majorana fermions




I1 SUSY PARTICLE PRODUCTION

3 classes of SUSY particle production processes:

(i) strongly interacting particle pairs:
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o SUSY-QCD corrections:
as, PDF: MS scheme [5 active flavors]

mg, Mg on-shell

e double counting: gqg — GG — ggq [if mg > mg]
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e corrections large: 10—100%
— 8% 10 - 15%

e only depending on mg, mg

e Mass shifts @ LHC: ~ 20 — 50 GeV

pp — I mixing effects ;,fp — 1,

e SUSY-QCD corrections: ~ 10 — 50%
e scale dependence S 15%

e dependence on 0z, m weak

gMg
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(ii) weakly interacting particle pairs:
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e several SUSY parameters involved: My, Mo, u,tgp

e SUSY-QCD corrections: ~ 20 — 50% F

Beenakker, Klasen, Kramer, Plehn, S., Zerwas

e scale dependence S 10%

e resonance subtractions: gg — X7 — XX¢
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(iii) associated production:
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e Sizeable cross section @ LHC

e SUSY-QCD corrections ~ 10—20% [agreement with Berger, Klasen, Tait] F

< 0 Beenakker, Kramer, Plehn, S., Zerwas
e scale dependence < 15%

e resonance subtractions: qg — §g — X3q, 99 — Xq — X4q

q > :A\./Av/\v )2
PP — qX g
g o000 ----- q
e first very preliminary results F
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e resonance subtractions: ¢q, 99 — Gq — GxXq, 99 — X4 — X4q
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IIT CONCLUSTONS

e SUSY particle searches at the Tevatron and LHC belong to major
endeavours

e LHC has big potential to find SUSY particles

e SUSY—-QCD corrections known = large corrections in several cases
remaining theoretical uncertainties: ~ 100% — < 15%

e program available including these corrections: PROSPINO
http://people.web.psi.ch/spira/

http://pheno.physics.wisc.edu/~plehn/prospino/prospino.html
[PROSPINO 2.0]



