| o from 4-jet events

| o, from radiative Z° decays

o, from fragmentation
o, from Z° lineshape and hadronic t decays
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Durham jet clustering algorithm:

y, = 2milr12(Ei,Ej)(1-cosGiJ_)/Evis2

combine pair ij with smallest Y,

remove 1 and j, repeat until one
jet left

Study fraction R (y_ ) of 4-jet events

e'e’ > qqqq or qqgg, O(a ) in LO, A /o, = AR /(2R)
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Good description of data by LEP MCs
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[Eur.Phys.J.C48(2006)3]
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Average of NLO(+NLLA) fits:

o (m ) = 0.1172 = 0.0010(exp.)
+ 0.0016(soft) + 0.0014(hard)

But theory error might be
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% Hadronic Z° decays with hard & isolated Assume “factorisation” of
f FSR (hi-FSR), study recoiling hadrons hi-FSR from QCD
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Isolated photon selection:
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Scaling violation of e*e’ FF (ADO)
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ADO: ¢, /o, =0.056 = 0.002
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Average:
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correlations
Observable Result Iy Rz Oh oy - | SR R DL R S -
g i A 1990 ]
['y|[MeV]| 1744.4+1.5 1.0 & oyl hadrons o 1991 ]
Ry 20.767+0.025 0.62 1.0 *§ :
oy [nb] 41.5404+0.037 024 0.18 1.0 L ;
oy[nb] 2.0003+0.0027 | -040 -0.77 048 1.0 5 "l:lL

Observable ag(mgo)E+ exp. £ scale £ my

I'y 0.1221 £0.0037 £ 0.0020 & 0.0015
Ry 0.1231 £0.0037 £+ 0.0013 &+ 0.0005
on 0.1075 =+ 0.0069 £ 0.0006 £ 0.0001 |
= oy 0.1187 £0.0030+0.0011 & 0.0004 TN .. .
average 0.1189 +0.0027+0.0013+0.0007 £ 1 I +¢ 1t | +
3 b H T :
% ZFITTER 6.41 - N SURRONE B SNTE | TT
894 895 912 913 929 93 931

Renormalisation scale 0.5 < X <2

Higgs mass 69GeV <M, < 183 GeV
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T decays = virtual W decays
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Hadronic branching ratio: N - p | | o |
[ + — perturbative QCD (massless) 1 I — perturbative QCD (massless) | ]
Rt(S) — F(T — h)/F(T — 1) s _ + | zai've parton model _ s _ flal've parton model
| b | | | |
R(s)=32S, IV I T
0.5 - .,‘#I-
(1 £l Ll SQCD((XS) + 8np) T
P S ..

NNLO QCD (CIPT): ¢ = e,
OPE with spectral moments (OPAL): Snp =-0.0024 £ 0.0025
PDGO4: R = 3.468 + 0.011

[Rep.Prog.Phys.69(2006)1771,
Rev.Mod.Phys.78(2006)1043]

o (m) = 0.347 + 0.005(exp.) + 0.003(soft) + 0.018(hard)
o (m ) = 0.1221 + 0.0006(exp.) + 0.0004(soft) + 0.0019(hard)
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I Average from e'e" NNLO incl.

04
Z° T, R ): >
e+e- 0.35
o (m, ) =0.1211 £ 0.0010(exp.) 0.3
+ 0.0018(theo.)
[Rep.Prog.Phys.69(2006)1771] 0.25

Consistent with

all other results NLO(+NLLA) 2

world aver. (Bethke, PDG, SK)
0.15

Future:

NNLO 3-jet shape
NNLO fragmentation
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4 NNLO incl.

e LEP/JADE 3-jet shape
N " LEP/JADE R/(D), R,(C)
« LEP fragm. '
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