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Fits of event shape distributions: Thrust
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as, x2/d.o.f. vs. z,
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as(Mro) results
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Running as(+1/s = Ec¢m) results
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Moments of the distribution of event shape variables
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Incompleteness of the one-hemisphere observables in NLO

1/o do/dy,,
: ¢ JADE (14 GeV)|

1/oc do/dM 1/c do/dByy
j | ot JADE (14 éevif I b JADE (14 GeV)

(PhD thesis P.
Movilla Fernan-

dez)

comparable:
o 2 _
F0@g), =1

Large regions of unphysically negative cross section lead to “unphys-
. 99 ) 1 . ) ) . . S
ically low” O(ay)-coefficients, especially for moments of low order.

C. Pahl Measurement of event shapes and a, in ete™ annihilation ICHEP 2008



14

a(M,9)

0.17

0.16

0.15

0.14

013 H *

012 |

0.11

0.1

Fit results: as(Myo)

D
(1m0 "0 B0 BhO  Qy,y)'d0 MO

- | | |  JADE
: and ]
0 (R ~ OPAL

123451234512345 234512345

Errors: stat. / exp.@had.®z, .

2345
n

K =B/A,

Predictions: K = B, /Ap

80

60

20

-20

D
(1-m)'0 "0 BI0 BrO  Qy,y)'d0 MO

o:

0

123451234512345123451234512345

Significant rise of ag(Myo) with order n for two-hemisphere observables

Combination of results from predictions with NLO < 0.5 - LO:

OzS(MZO)

— 0.1262 = 0.0006(stat.) £ 0.0010(exp.) = 0.0007(had.) £ 0.0064(theo.)
0.1262 4+ 0.0065 (tot.), consistent with the world average.

n

C. Pahl

Measurement of event shapes and a, in ete™ annihilation

ICHEP 2008



15

Non perturbative QCD: Dispersive model (Dokshitzer et al.)

Shift of the differential distribution
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Conclusion
e NNLO, NNLO+NLLA fits of event shape distributions measured by JADE and ALEPH:

—reduced scale uncertainty

— reduced scatter for different variables
— ag(Myo) = 0.1240 £ 0.0033; precision of 3% by ALEPH.

e Moments (and variance) of event shape distributions measured by JADE and OPAL:

— Perturbative NLO prediction adequate for some moments
— Incomplete perturbative description shows up in non perturbative models

— Passing from first to higher moments: Perturbative and non perturbative problems

Outlook

e Better resummation
e NNLO predictions of moments awaited

e Qualitative explanations?
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