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1. the energy dependence of mean multiplicities,

2. oscillations of cumulant moments of multiplicity
distributions as functions of their rank,

3. difference between quark and gluon jets,

4. the hump-backed plateau of inclusive rapidity
distribution and energy dependence of its maxima,

o

. difference between heavy- and light-quark jets,
6. color coherence in 3-jet events,

7. intermittency and fractality
8.

the energy behavior of higher moments of
multiplicity distributions,

9. subjet multiplicities,

10. jet universality.
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Figure 2: The average multiplicities of gluon (G) and quark (F) jets in the
NLO and 3NLO approximations, compared to data [13]. For the theory, the
gluon jet normalization is fit to the data; the normalization of the gluon jet
curve fixes the normalization of the quark jet curve. The theoretical results
are obtained using ny = 4.
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Figure 10: Peak position £* of the inclusive £ distribution plotted against di-jet mass x

sin(@) in comparison with the MLLA prediction (central curve); also shown are the double

logarithmic approximation (lower curve with asymptotic slope £* ~ Y/2) and expectation
from cascade without coherence. Result by CDF Collaboration.92

data at full angle © = m/2 from e*e~ and ep collisions whereby the variable
Y = In(P sin ©/Qq) has been used. The data scatter around the expected curve
(79) for ny = 3. Taking instead the scaling variable Y = In(2Psin(©/2)/Qo)
the full angle data would be shifted to the right by a factor 2sin(r/4) ~ 1.4.
This would correspond essentially to a change of the next-to-next-to-leading
order term in (79) but would not change the slope.

The slope is nicely confirmed and the leading DLA contribution (£* ~ Y/2)
is shown for comparison as the lower curve in Fig. 10, adjusted in height; the
upper curve represents the spectrum for the incoherent cascade which peaks
near the maximum (£* ~ Y). Apparently the data support the prediction
from the parton cascade with suppression of soft particles due to coherent
gluon emission in a large energy range 2Ej.;sin© ~ 4 — 300 GeV.

The analytical results for the particle spectrum near the soft limit (90)
are nicely confirmed by the data. In these calculations the model (35) for
mass effects has been used. The experimental data from the available range
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