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NP shift in Thrust
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NP power dependence
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NP power dependence
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NP power dependence
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NP power dependence
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NP power dependence
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NP power dependence
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NP power dependence
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NP power dependence
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NP power dependence
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NP power dependence
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NP power dependence
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NP power dependence
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NP power dependence
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Universal low-scale effective ag

® |Infrared renormalon
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Power Corrections !

8

®Renormalon is due to 06 |
IR divergence of ag  2s(d) |

0.4

® Postulate universal IR-

regular o oz |
® Power corrections 00 L
depend on
1 H1
OCO(,UI) — —/ &eﬁ(pt) dpt
K1 Jo

®Match NP & PT at pr ~ 2 GeV

Alpha_s Workshop |18

Munich 09/02/201 |



NLL thrust resummation
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The 3-loop constant

® C(oefficient of 3-loop cusp anomalous dimension

= L = true value [used by Gehrmann et al., EPJC67(2010)57]
= K2 = effective scale change (used by RD&BW)

® Happen to agree at ns= 5 (but effect negligible anyway)
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Power correction to thrust

® Replace PT by NP for g < i
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Power corrections to event shapes

® |/Q renormalon presentinT & C, absent in y3
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NLO results from e™e
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NLO results from DIS
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NNLO+NLL matching

» At NNLO [54 = Qg (MR)/QW] AGe;\IL"InI;;nInI-([;(e)g)R;c)Iggg et al.,
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NNLO+NLL+NP fit to Thrust

® Fit range max{x,/Q,0.05} <t < 0.33
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NNLO+NLL+NP fit to Thrust
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NNLO+NLL+NP fit to Thrust
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NNLO+NLL+NP fit to Thrust

I
Unshifted —— 1
Shifted
AMY (54.5 GeV) —+—
L3 (55.3 GeV) +—e— ]

Q=55 GeV
%s=0.1259

1,0 do/dt

0.01

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

Alpha_s Workshop 29 Munich 09/02/201 |



NNLO+NLL+NP fit to Thrust
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NNLO+NLL+NP fit to
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NNLO+NLL+NP fit to Thrust
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NNLO+NLL+NP fit to Thrust
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NNLO+NLL+NP fit to Thrust
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NNLO+NLL+NP fit to Thrust

Unshifted
Shifted ]
L3 (182.8 GeV) —+—
. ALEPH (183.0 GeV) ——
10 _—% : DELPHI (183.0 GeV) —x—i -
; ‘ Q=183 GeV |
0s=0.1055

1,0 do/dt

001 | | | | |
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

Alpha_s Workshop 35 Munich 09/02/201 |



NNLO+NLL+NP fit to Thrust
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NNLO+NLL+NP fit to Thrust
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NNLO+NLL+NP fit to Thrust
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Experiment | Q/GeV | Ref. | No. Pts. x°
TASSO 140 | [14] 4] 82
TASSO 22.0 [14] 6 2.8
TASSO 35.0 [14] 8 0.7
JADE 35.0 [15] 10 10.5
L3 414 | [16] 8| 34
JADE 44.0 [15] 10 3.8
TASSO 44.0 | [14] 8| 68
DELPHI 450 | [17] 11| 116
AMY 545 | [18] 4] 49
L3 55.3 [16] 8 3.2
L3 65.4 [16] 8 7.5
DELPHI 66.0 | [17] 11| 145
L3 75.7 [16] 8 1.9
DELPHI 76.0 [17] 11 10.3
L3 82.3 [16] 8 4.0
L3 85.1 | [16] 8| 3.6
OPAL 91.0 | [19] 5| 11.9
ALEPH 91.2 [20] 27 16.1
DELPHI 91.2 [17] 11 18.8
SLD 91.2 | [21] 6| 27
L3 130.1 | [16] 10 | 14.6
ALEPH 133.0 [20] 6 7.2
OPAL 133.0 [19] 5 6.5
L3 136.1 | [16] 10 | 37.3
ALEPH 161.0 [20] 6 5.5
L3 161.3 | [16] 10| 4.0
ALEPH 172.0 [20] 6 14.0
L3 172.3 | [16] 10| 21
OPAL 177.0 | [19] 5 1.1
L3 182.8 | [16] 10| 27
ALEPH 183.0 [20] 6 4.0
DELPHI 183.0 [17] 13| 33.1
L3 188.6 | [16] 10| 34
ALEPH 189.0 | [20] 6| 6.7
DELPHI 189.0 [17] 13 22.7
DELPHI 192.0 [17] 13 12.1
L3 194.4 | [16] 10| 1.2
DELPHI 196.0 [17] 13 | 39.7
OPAL 197.0 [19] 5 10.0
ALEPH 200.0 [20] 6 | 21.0
DELPHI 200.0 [17] 13 7.1
L3 200.0 | [16] 9| 6.5
DELPHI 202.0 [17] 13 14.9
DELPHI 205.0 [17] 13 12.6
ALEPH 206.0 [20] 6 7.0
L3 206.2 [16] 10 10.0
DELPHI 207.0 [17] 13 11.7
Total 466.0

430
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Results of NNLO+NLL+NP fit

Varying the renormalisation scale p% € |Q*/2,2Q%|——>2—>4

gave best fit values in the range g (2 GeV) = 0.585,

A8 = 0.173 GeV to ag (2 GeV) = 0.598, A°L = 0.210
GeV with no significant change in the quality of fit. Thus
we find (5) 0.025+0.020
Ars = 0.190"0'025 0,017 GeV (39)
where the first error is the combined experimental statis-
tical and systematic error and the second is due to the
theoretical renormalisation scale uncertainty. The corre-

sponding strong coupling constant is

as (91.2 GeV) = 0.11647 00051 00016 . (40)
or, combining all the errors in quadrature,
g (91.2 GeV) = 0.116470-9928 (41)

39

A 4
+0.0040
- 0.0038
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