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Ȳ

X

X̄

l

l̄

p1

p2

p3

p4

pN

pN

p2 p3

p4
p5

d1

d2

d3

d4

p1

1-loop

Tree Tree

Tree Tree

Tom Melia
LO

NLO
LHC, s ! 7 TeV

100 150 200 250 300

35

40

45

50

55

Μ !GeV"

Σ
!fb"

LO

NLO
Μ"MW

Μ"2MW

Μ"4MW

7 8 9 10 11 12 13 14

50

100

150

200

s !TeV"

Σ
!fb"

g

g

(a)

g

g

(b)

W+

W−

W+

W−

g

=
n−1∑

m=1

n m

k − m

n − k

+
n−1∑

m=1

n−1∑

k=m+1

m

n − m

(a)

10-4

10-3

10-2

10-1

1.0

d
σ

/d
M

4
l [

fb
/G

e
V

]

Double resonant (a)

Single resonant (b)

Full (c)

0.75
1.0

1.25

c 
/ 
b

0.75
1.0

1.25

 0  100  200  300  400  500

c 
/ 
a

M4l [GeV]



p p

Y

Ȳ
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Recent work and interests

NLO QCD at the LHC

pp�W+W+ + 2jpp�W+W� + 2jgg �W+W�g

g

g

(a)

g

g

(b)

W+

W−

W+

W−

g

q̄

q

q̄1

q2 q̄3

q4

W

W

g

W

W

g

q̄1

q2 q̄3

q4

q̄1

q2

q4

q̄3

W

W

W

W
(a) (b) (c) (d)

ū
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NLO QCD at the LHC
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with Melnikov, Rontsch, Schulze, Zanderighi
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More LHC phenomenology

WW, WZ,ZZ in POWHEG BOX

with Nason, Rontsch, Zanderighi

Study of anomalous tri-linear gauge couplings
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Research at CERN
ERC LHCtheory Group

Colour decompositions of (multi-parton) 
QCD amplitudes

QCD corrections to high multiplicity processes 
with a 1/Nc expansion

Automation in aMC@NLO



Research at CERN
ERC LHCtheory Group

Higgs(?) properties (spin, couplings,...)

Spin determination (general BSM), mass 
determination

Structure of scattering amplitudes - 
application of supersymmetric ideas to 

QCD and QED (+spontaneously broken 
gauge theories?)

NLO accurate+parton shower studies of LHC processes


