


Higher order perturbation theory

* High precision predictions for observables
* A lot of fun mathematics ..

U

 Solved at 1 —loop, 2—Iloops are the current frontier, 3—loops are being studied
only recently

* Need loop integrals (virtual corrections) and phase space integrals (real
corrections)

e Collider observables: use subtraction schemes



Observables expressed as series expansions
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phase space integrals — multiloop integrals



How do we do multiloop calculations?

We work in dimensional regularization for integrals like...
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* Jake the list of integrals you need to calculate

 Reduce It to a linearly independent set
(Laporta algorithm, intersection theory....)

» Calculate only the



A lot of multiloop integrals — smaller set of master integrals

Once we have the master integrals...
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My integ rals Currently working on Deep Inelastic Scattering at 3—loops

| —loop (Real emission topology)
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2—loops (Real-Real emission topologies)
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3—loops (Real-Real-Real emission topologies)



