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Figure 19: Distribution of event shape values after showering and hadronisation for the
“generic” and Mercedes input 3-parton events (for further details of the event generation,
see text). The arrows indicate the values for the 3-parton events. Small overlap between the
two distributions and good correspondence with the arrows are signs of a good observable.

contrast, the distributions for the other two observables are peaked close to the expected
values (indicated by the arrows). This should of course be of no surprise given the collinear
unsafety of Spheri

⊥,g . However, in view of the latter’s widespread current use (albeit with jets,
rather than particles, as inputs), we feel that the point is worth noting.

6.4 Impact of event orientation

One of the interests of event-shape studies is in identifying massive particle decays. Most
of the event shapes above have the counterproductive characteristic that they give very
different results for particles that decay with just transverse components (in the particle’s
centre of mass) or with both longitudinal and transverse components. To illustrate this,
we take the generic event given above and rotate it by π/2 around the axis of particle 1,
giving pt2 = pt3 ∼ 416 GeV, φ2 = φ3 = π and rapidities y2 = −y3 # 0.88. We shower it,
as explained above, and the resulting distributions for three event shapes (normalised to
their values in the circular limit) are shown in fig. 20.

For Spheri
⊥,g and Fg there is a large difference between the distributions for the generic and

rotated-generic events (and similarly for e.g. Sphero
⊥,g , τ⊥,g and Tmin,g). For the broadening

in contrast, which we recall involves both the y and φ dispersions of particles with respect
to axes in each of the two central half-regions, the generic and rotated-generic events give
rather similar distributions. A similar phenomenon occurs with the invariant masses of
those regions, in that masses too are sensitive to both directions of dispersion, though their
intrinsic rotational invariance is in part spoiled when one normalises toQ⊥,C as in eq. (2.17).
The rotational invariance is probably in part the origin of the usefulness of “cluster-masses”
in the context of hidden-valley studies [92]. Note however that masses are significantly more
sensitive to (initial-state) forward semi-hard radiation than are broadenings.
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