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Te1 T=2/3 \

T=0.58

w T=0.5 F 7 3

Further variables : heavy jet mass , C-parameter C, total and
wide jet broadenings and , diff. 2-jet rate (Durham, vy-)
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m NLO O(a %) pQCD prediction for event shape variables

ldo y event-shape variable

2 2. 2 2 : i
— as(u”)A(y) +as(w)B(y,1°) 1 renormalisation scale

= NLLA (resummed) prediction
leading (g1) and sub-leading
R(y) = F(as) eL91(asL)+g2(asL) logs (gz) to all orders in as

L=logy, R(y) = [ ;%

= Two matching schemes to combine O(a?) and resummed
predictions, LogR and R.

= LEPQCD WG adopts modified matching schemes, which ensure
physical behaviour at the phase space boundary y,,.,

1 LAF 1 % p=1 modified LogR
L—L=—In ((_) - ( ) s 1) p=2 second degree modification
D Y Ymaxzx

= pQCD predictions corrected for hadronization using MC ey, hw, ar)
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= Experimental Uncertainties

-1 track reconstruction, event selection, detector corrections : via
cut variations or different MC generators

1 background subtraction (LEP2)
1 ISR corrections (LEP2)
0 typically around 1%
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» Hadronization Uncertainties

-1 difference between various models for hadronization : Pythia

(String frag.), Herwig (Cluster frag.), Ariadne (Dipole model +
String frag.)

-1 typically around 0.7 - 1.5 %

= Theoretical Uncertainties (pQCD)

1 LEPQCD WG has come up with a new prescription :
Uncertainty band method
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= Uncertainty band obtained

(for fixed o) via variations:

renormalization scale
rescaling factor L'=1/In(x; y)
kinematic constraint y, .,
modification degree

O O O O

= for fixed reference prediction
(LogR) find a, variation which
covers this band (within the fit

range)

= typically 3.5 -5 %
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modification degree uncertainty j -
-------- x, -scale uncertainty

............... kin. constraint uncertainty
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= LEPQCD WG combination:

1 different variables

O O O O

different energies
different experiments
results evolved to M,
includes also L3 results

down to E-,=40 GeV (ISR)

a(M,) | 0.1198 | 0.1197 | 0.1197 | om
A stat | 0.0002 | 0.0002 | 0.0006
A exp | 0.0009 | 0.0008 | 0.0010 | 0105
A had | 0.0008 | 0.0010 | 0.0007
A theo | 0.0045 | 0.0048 | 0.0045 | ™
Atot | 0.0047 | 0.0050 | 0.0047
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= Delphi has updated their
study of power law
corrections :

Observable (arbitrarily normalized)

[*]
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e DELPHI ~ TASSO
v L3 : PLUTO
« JADE = CELLO
o TOPAZ e MARKII
*x AMY = HRS et e

a<(M,) = 0.1184 +0.0004 (stat)

(1] s .ZSI = lSD. = I':I’Sl = lllII. * Illﬁl = |IlSiZII = I17S ; IZEI:II "
Vs (GeV)
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+ 0.0008 (exp)
+ 0.0008 (had)
+ 0.0031 (scale)

=0.1184 + 0.0033
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= predictions (for Durham) know at

NLO + resummation mﬂ. e Fitted Resummed NLO pred., Xu=1
0.3 -
R4 (ycut) — a?(luz)B(ycut) + as (luz)C(ycut) I
+f (o In" y,,) 0.25 |
Ao, 1Ac 02}
= note : =—— I
a, 20 :
0.15 |
= ALEPH (x,=1): i
a.(M,) = 0.1170 + 0.0001 (stat) 01|
+ 0.0009 (exp) ) .
+ 0.0003 (had) 0.05 - T it range g
+ 0.0008 (scale) ‘..|7....éé...%....Sls....:s....4|5...
=0.1170 + 0.0013 | ' -In(y,,,)
= X, =0.729 : q(M,) = 0.1175 + 0.0013 = similar result shown by DELPHI in

a previous conf,
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= o, measured from event-shape variables at LEPI
and LEPII, new LEP average

= new method for estimating theoretical
uncertainties

m very precise measurements also obtained using
mean values together with power law
corrections, as well as the 4-jet rate
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= Uncertainty band obtained
(for fixed o) via variations:

renormalization scale
rescaling factor L'=1/In(x; y)
kinematic constraint
modification degree

O O o od

= for fixed reference prediction
(LogR) find a, variation
which covers this band
(within the fit range)

= typically 3.5 -5 %
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Q a(Q) stat exp hadr theo
41.4 0.1415 0.0024 0.0027 0.0018 0.0077
55.3 0.1260 0.0023 0.0049 0.0045 0.0067
65.4 0.1332 0.0015 0.0031 0.0041 0.0061
75.7 0.1190 0.0012 0.0051 0.0045 0.0056
82.3 0.1174 0.0013 0.0037 0.0051 0.0055
85.1 0.1140 0.0018 0.0041 0.0051 0.0056
91.2 0.1197 0.0002 0.0008 0.0010 0.0048
133.0 0.1134 0.0016 0.0012 0.0010 0.0045
161.0 0.1080 0.0025 0.0014 0.0003 0.0043
172.0 0.1046 0.0029 0.0017 0.0006 0.0040
183.0 0.1076 0.0013 0.0008 0.0007 0.0038
189.0 0.1089 0.0008 0.0009 0.0006 0.0037
200.0 0.1074 0.0009 0.0010 0.0006 0.0036
206.0 0.1073 0.0009 0.0008 0.0005 0.0034
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DELPHI NLO 4-jet rate, EOS Method
Durham: ag=0.1178 + 0.0012(exp) £ 0.0023 (hadr) + 0.0014(scale)

Cambridge: ag=0.1175 + 0.0010(exp) + 0.0017 (hadr) = 0.0007(scale)
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