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Thrust in ee annihilation
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for large 8 07 21am it is well modeledby

perturbative calculation
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for ALo we have both virtual and real

corrections
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We simplify the numerator
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every order you will have
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used for die covey of gluon

gluon spin determination
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restrictions on the place spacea
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toocomplicated for analytic calculation
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Which leads to the phase space restriction
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for simplicity we set c so to find
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We can slightly Improve our result to

cover the zoo bin
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You can show that it is equivalent to

what you are familiar with
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eventually we find
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in the e o b in there is an exact

cancellation between real Vint Poles
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recall that
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You can check that thrust is IR safe

IRC unsafe

e.g particle numbers
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Breakdown of F O
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Now we focus on the feel region

When 8cal only Softa coll radiations

are allowed and we have
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Indeed recall In 5dg

Hence the logs in
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pictorially
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When Lstnl we can not truncate

the series at fixed as
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important We need to resume ask to
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Or equivalently

Wesum up the most singularbehavior

of the soft a coll radiations to

all orders
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There are different Approaches to Resummation

CSS formalism
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Infrared behaviour in QCD

a lesson from QED
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a factorization of the long

short distancephysics
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Suppose we do a measurement v on

the photon that proposes the phase space
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Multiple emissions
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QED Coherence
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Here we used the coll
limit to derivethe result

but it can be derived
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Therefore we find
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soft emissions in OCD
a single emission

Similar to the QED Softphotonemission wehave

thesoftgluon radiated off a quark line
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Morethan

that
since now thegluon carriescharge
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We can Unify the soft approximation for both

quark and gluon emitter by introducing the
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In thisway
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Nowsquare thematrixelement we find
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Multiple emissions

recall QED
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Colorcoherence

similar to QED the Interference can be simplified

in the beading IR limit by angularordering
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thefundment to partonshower
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DL resumation for the thrust

9 s i we have two branchings and
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for a emissions we have
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to find
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If we ignore the E Z dependencein as

which is sub leading we can have
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Comment on the result

Can be improved to NLL.by

Using thecoherent branchingto
derive a RGR of the Jet function
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