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Coloured SUSY particles
produced abundantly, so look

at squark and gluino production



Colliding protons
hadron 2

parton j

hadron 1

parton i

€ 

σ h1h2→kl ({m
2}) = f i / h1 (x1,µ) f j / h2 (x2,µ)σ ij→kl ({m

2},µ2)dx1dx2
i, j
∑∫∫

Parton distribution functions:
non-perturbative

Cross section:
perturbative
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Colliding protons
hadron 2

parton j

hadron 1

parton i

“HIGH ENERGY”

“LOW ENERGY”

µ

Parton distribution functions:
non-perturbative

Cross section:
perturbative

Match perturbative to non-perturbative regime at energy scale µ 
This energy scale is a choice, so physics should not depend on it!
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Next-to-leading order (NLO) cross section
behaves better, but not good enough



Threshold

€ 

L ≡ log(8β 2)

Near the production threshold even a gluon with very little 
energy can have a huge effect:

Corrections go as logarithms of β with β going to 0.



Logarithms
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Structure of logarithmic terms in perturbative expansion:

Good news: we can sum them to all orders in 
perturbation theory!
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Next-to-Leading
Logarithmic term (NLL)
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eLP1 (αs L )

€ 

eP2 (αs L ) ...

Structure of logarithmic terms in perturbative expansion:
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Larger cross section

r=0.5
r=0.8
r=1.0
r=2.0

KNLL − 1 ( pp → q̃g̃ + X )
√

S = 14TeV
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Not only is 
the scale 
dependence 
reduced, the 
cross section 
increases as 
well.

The increase 
of the 
squark-gluino 
cross section 
with respect 
to the NLO 
result.



Better exclusion limit

Exclusion limit at 303 GeV



Better exclusion limit

New exclusion almost 10 GeV higher

Preliminary
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