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Figure 6: A sample parton-level event (generated with Herwig [80]), together with many random
soft “ghosts”, clustered with four different jet algorithms, illustrating the “active” catchment areas
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Figure 5: Failure rates for IR safety tests [40] with various algorithms, including a midpoint
variant with 3-way midpoints and some seedless algorithms with commonly used, but improper,
split–merge procedures. See table 2, p. 30, for the classification of the main different algorithms
and [40] for a description of the different seedless variants. CDF MidPoint-3 is like the standard

etc...
Figure 8: Representation of points on a line and the places where a sliding segment has a change
in its set of enclosed points.
(a)

(b)

(c)

(d)

Figure 9: (a) Some initial circular enclosure; (b) moving the circle in a random direction until
some enclosed or external point touches the edge of the circle; (c) pivoting the circle around the
edge point until a second point touches the edge; (d) all circles defined by pairs of edge points
leading to the same circular enclosure.

order the points, place the segment to the left of the leftmost point,
then0906.1833
slide it
G.and
Salam
sideways. Each time the left or right edge of the segment touches a point, the contents of
the enclosure change. The cost of finding all enclosures is just that of ordering the points

fraction f of the softer cone’s transverse momentum is in particles shared with the harder
cone; otherwise the shared particles are assigned to the cone to which they are closer. A
possible generic name for such algorithms is IC-SM. The exact behaviour of SM procedures
depends on the precise ordering of split and merge steps and a fairly widespread procedure
is described in detail in [5]. It essentially works as follows, acting on an initial list of
from G. Salam 0906.1833
“protojets”, which is just the full list of stable cones:

Split-merge procedure

1. Take the protojet with the largest pt (the ‘hardest’ protojet), label it a.
2. Find the next hardest protojet that shares particles with the a (i.e. overlaps), label
it b. If no such protojet exists, then remove a from the list of protojets and add it to
the list of final jets.
3. Determine the total pt of the particles shared between the two protojets, pt,shared .
• If pt,shared /pt,b > f , where f is a free parameter known as the overlap threshold,
replace protojets a and b with a single merged protojet.
• Otherwise “split” the protojets, for example assigning the shared particles just
to the protojet whose axis is closer (in angle).
4. Then repeat from step 1 as long as there are protojets left.
Generally the overlap threshold f is chosen to be 0.5 or 0.75 (the latter is probably to be
preferred [21]). An alternative to SM is to have a “split-drop” (SD) procedure, where the
non-shared particles that belong to the softer of two overlapping cones are simply dropped,
i.e. are left out of jets altogether. The main example of an algorithm with a SD procedure
Note:
the
protojets
are
initially
all
stable
cones.
is PxCone (described for example in [22]).
The outcome of split–merge and split–drop procedures depends on the initial set of
stable cones. One of the main issues with IC-SM and IC-SD algorithms is that the addition
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