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Aqcp

® ForeTe™ — N-jets, doy (e < 1) dominant power corrections ~ O

® Induced by soft hadronization effects, Qe = pert. soft scale

2-jets, eg. e = thrust do, = H, X Jz K S, ®@
3-jets, eg. e = 3-jettiness doy = Hy X ]ZJg & 53 ®@

® Hadron masses are crucial:  my ~ Agep

for AQCD power corrections: can’t neglect my in any limit !!




Aqcp

® ForeTe™ — N-jets, doy (e < 1) dominant power corrections ~ O

® Fordo, with Agcp < Qe (“OPE” or “tail” region)
the leading hadron mass effects in QCD are encoded in:

Q4 (r) = <O’7ﬁYJ£T("“, 0)Y,Y5]0) P A D use boost
% t
/' »;f’ Ex 2 symmetry

finite velocity energy-flow operator y—>0
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Mateu, IS, Thaler, arXiv:1209.3781 (PRD)




Aqcp

® ForeTe™ — N-jets, doy (e < 1) dominant power corrections ~ O
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® For do, with Agcp ~ Qe (“peak” region) QCD predicts higher
moments €2, ~ AgCD are equally important (— full F,, shape fn.)

fits for ar; exclude “peak” to avoid model bias from form of F,
4




@ O(r)=(0] V;YJST(T, 0)Y,Y»|0) universal 2-jet hadronization function
mik
® Dijeteventshapes e= Z (13, 95) <1
1 +00 1
power correction: Qf = /0 dr[ /_ dyfe(ny)]ﬂl(r) = Ce / dr ge(r) a(r)

8e(r)
L

Jet masses, 7,

naive “massless

SR

hadron mass
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@ O (r)=(0|Y.YIEr(r,0)Y,,Y5|0) universal 2-jet hadronization function

L 1

® Dijet eventshapes e= Z 77227’ fe(riyys) <1 O =ce/0dr ge(r) Q1 ()

(z,C} # {p,...} # {EEC, ...}

power correction

For fit to single event shape (eg. thrust), if we assume that all expts.
treat my effects with same method, then fit one parameter Qi

* Fits using multiple event shapes (in different classes) should not
be done with only a single hadronic parameter!



Time Permitting ...

® (2, anomalous dimension

® Validation with Monte Carlo

® Impact of Renormalon subtractions and Schemes



» Ql(r)

(0

® Dijet event shapes

{7,

® (,(r) has an anomalous dimension
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@ O(r)=(0] VJ;YJST(T, 0)Y,Y»|0) universal 2-jet hadronization function

J_ 1
® Dijet event shapes ¢ = Z (rsyyi) < 1 Of = Ce/Odr ge(r) 1(r)

power correction

{(z,C} # {p,...} # {EEC, ...)

® Monte Carlo agrees with QCD predictions for leading hadron mass effects

0 1st moments of R-scheme angularities a
0} (1) — 7 () = o ({T0,0)) = (7.0 ) in different (#"') hadron mass schemes
(difference — pert. moment drops out)

y dependence v/

different hadronic parameters in

Ql(”) RGE / Pythia vs. Herwig,

but both agree with expectations v/
Mateu IS, Thaler, arer 1209, 3781 (PRD)
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@ O(r)=(0] V;YJST(T, 0)Y,Y|0) universal 2-jet hadronization function

J_ 1
® Dijet event shapes ¢ = Z (rsyyi) < 1 Of = Ce/Od?“ ge(r) 1(r)

power correction

{(z,C} # {p,...} # {EEC, ...)

® Q,in MS scheme has leading A renormalon, which can be
removed using other subtraction schemes
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Comparison against exp. Z-pole data in fit region

—— Resummed N3LL' + ; 4 gap

theory uncertainty

fit
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Comparison against exp. Z-pole data in peak

predict
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