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49. Plots of cross sections and related quantities 5

o and R in ete™ Collisions

-2

10 g I L E
3 [ ]
10 E
4L ]
10 e Z E
— s [ .
=100 b E
b 4 F - .
0 E
-7 [ ]
10 E -

-IO sl I \‘ | [ \‘ L1 1 | \‘

1 10 10

— ! L \¢\ ‘4 é ! v:\ ! o \‘ L \‘
= ]

3 o ¥r

S
HHH‘
)
v
S
M
S
<
<
™
&z
N
|| HHH‘

<
Ll

—

o

|
. .

\; oud Huy 3(-23-}%):

——

GeV] choyrm

Figure 49.5: World data on the total cross section of ete™ — hadrons and the ratio R(s) = o(eTe™ — hadrons,s)/o(ete™ — ptu=,s).
o(eTe™ — hadrons,s) is the experimental cross section corrected for initial state radiation and electron-positron vertex loops, o(ete™ —
utu=,s) = 4wa®(s)/3s. Data errors are total below 2 GeV and statistical above 2 GeV. The curves are an educative guide: the broken one
(green) is a naive quark-parton model prediction, and the solid one (red) is 3-loop pQCD prediction (see “Quantum Chromodynamics” section of
this Review, Eq. (9.7) or, for more details, K. G. Chetyrkin et al., Nucl. Phys. B586, 56 (2000) (Erratum :bid. B634, 413 (2002)). Breit-Wigner
parameterizations of J/v, ¥(2S), and T(nS),n = 1,2,3,4 are also shown. The full list of references to the original data and the details of
the R ratio extraction from them can be found in [arXiv:hep-ph/0312114]. Corresponding computer-readable data files are available at
http://pdg.1bl.gov/current/xsect/. (Courtesy of the COMPAS (Protvino) and HEPDATA (Durham) Groups, May 2010.)
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QCD emission probability

d Py 5 Qs
dEl d9m mln(Ez, EJ)OU

Singular in the soft (Ei;;—0) and
in the collinear (8;—0) limits.
Divergent upon integration.

The divergences can be cured by the addition of virtual corrections
and/or if the definition of an observable is appropriate

Matteo Cacciari - LPTHE

2018 Taller de Altas Energias - Benasque 1

Altarelli-Parisi kernel

Using the variables E=(1-z)p and k: = EB we can rewrite

dSs

Matteo Cacciari - LPTHE

_20,CrdE df d¢  asCp 1 dkidg

Esnb2r g1 1—z k2 2m

/

‘almost’ the Altarelli-Parisi
splitting function Pqq

2018Taller de Altas Energias - Benasque 22

Massive quarks

If the quark is massive the collinear singularity is screened

QSCF 1

42t 28 d s
™ 1—zzkt2271'—) T l1—2z zk?@2ﬂ+

dk?dp aCp 1 dk} do

Dreal

one j

 Dead—C
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Sterman-VVeinberg jets

The first rigorous definition of an
infrared and collinear safe jet in
QCD is due to Sterman and Weinberg,
Phys. Rev. Lett. 39, 1436 (1977):

To study jets, we consider the partial cp€ss section
o(€,0,R,¢,8) for e+e- hadron production events, in which all but
a fraction € <<]1 of the total e*e- energy E is emitted within
some pair of oppositely directed cones of half-angle § <<1,
lying within two fixed cones of solid angle 2 (with né? <<f << 1)

at an angle 6 to the e'e” beam line., We expect this to be measur-

o(E,8.0,c,8) = (d_o/dn).a l-=- (gé/h'){nn § +'4£n6 in 2¢ +

54

Calculable in pQCD (here is the result) but notice the soft and collinear large logs

Matteo Cacciari - LPTHE 2018 Taller de Altas Energias - Benasque X



