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Figure 10: a) Contours of the observable D
2

in the e(�)
2

, e(↵)
3

plane. b) Sample D
2

spectra

for boosted Z bosons and QCD jets, generated in Monte Carlo. Angular exponents ↵ =

� = 2 have been used.

the marginalization over the collinear and soft subjets). Stated another way, the contours

of D(↵,�)
2

must lie either entirely in the one-prong region of phase space, or entirely in

the two-prong region of phase space. This condition is also natural from the perspective

that D(↵,�)
2

provide good discrimination power, a point which has been emphasized in

Refs. [66, 67]. If the contours do not respect the parametric scalings of the phase space,

the marginalization cannot be performed within a single e↵ective field theory. A more

sophisticated interpolation between the di↵erent e↵ective field theories, along the lines of

Refs. [74, 75] is then required.

In Sec. 2, a power counting analysis was used to show that for 3↵/� > 2, the one- and

two-prong regions of phase space are parametrically separated, with the contour separating

them scaling as e(↵)
3

⇠
⇣
e(�)
2

⌘
3↵/�

. This implies that, parametrically, the optimal two-prong

discriminant formed from e(�)
2

and e(↵)
3

is

D(↵,�)
2

=
e(↵)
3

(e(�)
2

)3↵/�
. (4.2)

This extends the definition of Ref. [66], which considered the observable D(↵,↵)
2

, with equal

angular exponents. To simplify our notation, we will often not explicitly write the angular

exponents ↵ and �, referring to the observable simply as D
2

.

The D
2

observable takes small values for a two-prong jet and large values for a one-

prong jet. Its contours in the e(�)
2

, e(↵)
3

phase space are shown schematically in Fig. 10,

along with illustrative Monte Carlo generated spectra for both boosted Z jets and massive

QCD jets in e+e� collisions. A more detailed discussion of the discrimination power of D
2

,

as well as the details of the Monte Carlo generation, will be given in Sec. 5.
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