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Coupling to ultra soft gluous

Besides the collinear Lagrangian the leading order SCET

Lagrangian contains interactions of collinear fields with
the component n Aus of the ultra soft gluon field

fetus In gs n Aus In pureglue terms

Let us look at the structure of these interactions in
more detail
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In the method of regions it is important that we
expand the Feynman integrands consistently to

leading order in 1 This means that we should
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This implies that 4 momentum is not conserved at the

vertex
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To implement this rule at the Lagrangian level we

must perform a multipole expansion of the ultra soft
fields whenever they interact with collinear fields
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generates series of higher order terms in 1

At leading order in 1 the correct form of the effective

Lagrangian thus contains

1
fetus x In x E gs n Aus x_ Eu x pureglue terms
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For the vertex shownabove the action folk Lotus x
generates nix nokus E n Kus Kust

fix e
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Leading order SCET Lagrangian

Collecting our results and adding back the anti
collinear sector we obtain
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same with n ñ c e Le

Fus iDusqus x us

In x El gs n Aus X_ u x fetus

In x gsñAus ñ x Lotus

pureglueterms same structure
as above

Note the important fact that ultra soft quarks
do not interact with collinear fields at leading order
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In principle it is possible to go to higher orders in

the expansion in 1 a topic of intensive current
research but we will focus on the leading terms

in this course
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plus pure glue and ghost vertices

Due to the presence of the Wilson lines there are
vertices involving any number of collinear gluons


