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[Introduction] e+e_ Event Shapes' ThrUSt

Various proposals to measure shape of events. Most famous example is
Thrust:

T = max 2ilpi-rir| |pi'_,nT| ,
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2-jet event: T ~1 3-jet event: T ~2/3
Fraction of events with T ~2/3 is o as J
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[Introduction]

Other widely-used event shapes

2
“Jet” masses: M? = (ZkeH,- pk) , 1=1,2;

max(M2,M3)
E2

vis

» Heavy-jet mass p = M,Q_, =

Pk x A
Broadenings: B; = ZkEH’ |pk_, T|, i=1,2;
2Zj Bl

» Total broadening: By = By + B;

> Wide-jet broadening: By = max(By, B + 2)

)
3> . |Pillpj| sin” 6
C-parameter: C = —Z"J‘ il i‘ 5 !
8 (> 1pil)
Jet rates: most often defined using the k; algorithm, as a function of jet
resolution parameter y.,: ~ k?/Q?

NB: n-jet rate with n > 3 sensitive to a7~ !, i.e. enhanced sensitivity to as.
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[Introduction]

Data sources (e*e™)

4 LEP experiments (ALEPH, DELPHI, L3, OPAL):
» LEP 1: very high statistics at Q = My
» LEP 2: modest statistics at energies from 133...207 GeV

» Events with radiated photon giving effective hadronic Q < My
Use of these data as “pure QCD with lower Q" is of arguable legitimacy

SLD @ SLAC:
» very high statistics at @ = M

JADE @ PETRA:

» good statistics from 14...44 GeV
» data reanalysed with modern tools Also DIS event

and variables shapes from HERA
TASSO, AMY, etc.: Won't discuss
» older data covering 14...55 GeV here.
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[Introduction]

Extracting as from event shapes
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[Introduction]

Extracting as from event shapes
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[Introduction]

Extracting as from event shapes

10}t . OPAL 91 GeV +—+— |

ANNEN Lo —— Some typical kinds of
E NLO = ingredient

”é_ { Fixed order calculation:

B

R > LO: fZ- = Ai(Br)as

(=]
» NLO: add Ay(BT)a?
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[Introduction] Extracting @S from event Shapes

10}t OPAL 91 GeV +—+— |
Lo Some typical kinds of
NLO ingredient
NLL +NLO ——
= . .
Q Fixed order calculation:
5 . do __
E 1t » LO: B = A1(B1)as
-
» NLO: add Ay(Bt)a?
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[Introduction]

Extracting as from event shapes

OPAL 91 GeV —— |
NLO + NLL ——
+ hadronisation ——

10 ¢

Some typical kinds of
ingredient

Fixed order calculation:
> LO: fZ- = Ai(Br)as

1/c do/dB+
-

» NLO: add Ay(Bt)a?

Resummation of o In?" L
s Br
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Hadronisation corrections
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What's happened recently that's relevant for as? )

1. NNLO calculations for 3-jet type observables
Gehrmann—De Ridder et al '07; Weinzierl '08

2. More accurate resummation (N3LL) for thrust and
heavy-jet mass in SCET
Becher & Schwartz '08; Chien & Schwartz '10

3. NLO calculation of 5-jet rate

Frederix et al '10

4. Lots of phenomenology

G. Salam (CERN/Princeton/LPTHE s from event shapes Munich, 2011-02-10 7/ 24



[Introduction]

Ove

rview of recent fits

BETHKE
09
all ev.shp, ALEPH, NNLO [0712.0327]
‘ N
all ev.shp, JADE, NNLO [0810.1389] | N N
+
all ev.shp, ALEPH, NNLO/NLL [0906.3436] | +
o
N all ev.shp, JADE, NNLO/NLL [0810.1389]
-+ ‘ thrust, all exp, NNLO/NLL/1/Q [0809.3326]
i ! thrust, all exp, NNLO/N®LL/SCET [1006.3080]
== . ev.shp moments, JADE/OPAL, NNLO/1/Q [0911.2422]
+— 3-jet, ALPEH, NNLO [0910.4283]
+ ; 4-jet, JADE, NLO/NLL [0707.0392]
+ : 5-jet, ALEPH, NLO [1008.5313]
0.11 0.115 0.12 0.125

ag(Mz)

0.13



[MC hadronisation

What choices go into a fit?

Data choices

» One experiment (and one energy): simpler combination of systematics
» Many experiments / many energies: more data, lever-arm in /s, etc.

» One “excellent” observable? Or many, as cross check of systematics?

Resummation

» Traditional resummation, available for many observables, but only NLL?
» Or SCET NS3LL, available only for thrust and heavy-jet mass?

» Or no resummation at all?

Hadronisation
» Do you correct for it?
» Do you estimate it from Monte Carlos?

» Or from analytical models?

s from event shapes Munich, 2011-02-10 (]



[MC hadronisation]

What choices go into a fit?

Often the choices are entangled with each other




BETHKE
'09
-

all ev.shp, ALEPH, NNLO [0712.0327]
1

all ev.shp, JADE, NNLO [0810.1389]

all ev.shp, ALEPH, NNLO/NLL [0906.3436] . }

all ev.shp, JADE, NNLO/NLL [0810.1389]

NNLO and NNLO/NLLA with hadronisation

from Monte Carlo event generators

| I : I I |
0.11 0.115 0.12 0.125 0.13
ag(Mz)
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NNLO, ALEPH  0.1240 = .0008stat == .0010exp = .0011}5q 4= .0029heo
NNLO JADE 0.1210 = .0007stat = .0021exp += .0044p,9 £ .00306¢heo

NNLO/NLL, ALEPH 0.1224 4 .0009stat + .0009exp £ .0012p,q £ .0035¢heo
NNLO/NLL, JADE 0.1172 & .0006stat = .0020exp += .0035h29 £ .0030theo

NNLO NLO

e NLO  NLLA _ +NLLA NLO
ALEPH data .
N
£
NNLO+NLLA NNLO NLO+NLLA 2 JADE data
T T T T T T T T T T T T ] | 1 ]
-Iny, —— -y - ‘
Br 7 i T 013 o 1 |
B, I . ) o \ I ‘
i ) T B A HI il |l” ]
|
My i [ — ’ r ‘ |
T . i — 011 - + 4
L1 L1 L1 1 L1 L1 L1
OCO00O00O0 ©000O0OO ©OO0OOOO
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PR NDNW® P ENNW® P R NN W®
Qg9 G g oo Gg G a 01

A e A e A Qg A Q
S RTON JSetON SSTetONT STt O

Dissertori et al '07, '08 Bethke et al '08
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In these results, an O (5 — 10%) contribution to s comes
from hadronisation corrections.

Determined by taking Pythia/Herwig/Ariadne MCs and
looking at ratio of parton-level event-shape distribution to
hadron-level distribution.

But who says MC parton level is in any way related to
NNLO/NNLA parton level?

E.g. in MC's  radiation o as(p;) with a 1 GeV cutoff
In NNLO, radiation oc as(jt) + boa(p) In i1/ ps + . .. with no cutoff

s from event shapes Munich, 2011-02-10 12 / 24



BETHKE
'09

thrust, all exp, NNLO/NLL/1/Q [0809.3326]
et : thrust, all exp, NNLO/N3LL/SCET [1006.3080]
. ev.shp moments, JADE/OPAL, NNLO/1/Q [0911.2422]

0.11 0.115 0.12 0.125 0.13
ag(Mz)
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[Analytic hadronisation]

L [Effactive coupling] Effective coupling hadronisation

What matters for thrust (etc.) is how hadronsiation modifies the soft
energy flow at large angles. Parametrise with effective coupling
1 [H
ag = — dp cefr( 1)
i Jo

Argue thrust shifted by amount proportional to ag

8CFM py LR
0T =— o — as(pr) — a2(p? (In——f—...)—ag 2) (...
2 0 (1R) (1R) o (r)(--2)
subtract " perturbative” NNLO infrared piece
i.e.

do do
—(T) = —(T —=6T
77 (7)) = —=( )
Dokshitzer & Webber '95, '97 + numerous related contributions

[Possibly] Valid in 2-jet limit; but seems to work also near 3-jet limit

s from event shapes Munich, 2011-02-10 14 / 24



[Analytic hadronisation]

L [Effactive coupling] NLO/NLL + power-corrections for thrust

as(Mz) = 0.1164 =+ 0.0022¢,p = 0.0031¢peo

Davison & Webber 0809.3326

Unshi'léd

Shifted
OPAL (91.0 GeV) —+—
” TR =
SLD 912 Gev) e Results based on all LEP
Q=91.2 GeV
“s=0.1164 and low-energy data
5
e x?/d.o.f. =1.09
0 .
. Experimental error corre-
ok sponds to 6y ~ 14 on
grounds that fit not per-
i fect.
0.01 L %
0 0.05 01 0.15 02 025 03 035 04
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[LAE;SCI?-I;] hadronisation] S C ET resu ItS

N3LL resummation recently performed in context of Soft Collinear Effective
Theory (SCET) for thrust and heavy-jet mass
Becher & Schwartz '08; Chien & Schwartz '10

SCET also argued to provide operator definition of hadronisation and
rigorous factorisation (including subtraction terms shown for effective
coupling) Choice of which operators to keep/neglect requires skill?

SCET provides event-shape s extraction with by far the smallest errors:

as(Mz) = 0.1135 % 0.0002¢xpt 3= 0.0005p54r £ 0.0009pert J

Abbate et al, arXiv:1006.3080
Davison & Webber had larger exp./hadr. err. (similar dataset); related to dx2?

Not compatible with world average. Similar to some DIS extractions
Is it corrrect?

s from event shapes Munich, 2011-02-10 16 / 24


http://arxiv.org/abs/1006.3080

e rrenaten] In favour of SCET fit

Good converge and fit quality

12 —_—_— 25 T T T

2€ full - NS ] x2 | full

(GeV)] results . = NALL ] E | results .

5 g B NNLL] Sol
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Uy Questionnable aspects of SCET fit? [1]

Dependence on fit range

[ ST T T i ]
080 '\\ RN ,[L“J L‘]“* [Tmin,Tmux]
20, | NN .. . .
GoV) | AN Suggestion of systematic depen-
/
070 L / ] dence 2 quoted theory error.
N |
! Span of results is 0.003
I N Particular sensitivity to lower edge
0.60 - v -
L \
\ . . . e
What is basis for specific central
0.50 - o) 2 choice?
L 30% cL Goa]:
[ --- 68%CL
040 b | IR BRI PR B
0111 0112 0113 0114 0115 0.116

ag(mz)
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Uy Questionnable aspects of SCET fit? [2]

— of "
- I} . [T} - ‘L[/
Choice of “profile” function i
80
Abbate et a 1o, R
'y -
§ ) . BS our BS  default 60 f T
Experiment Energy | regulgs [20]  profile  profile -7 -
" — — — 40 = “ T
ALEPH 91L.2GeV 0.1168(1) 0.1170 0.1223 > Hoy T
ALEFPH 133 GeV | 0.1183(37) 01187 0.1235 2 / Sch\NaYtZ
ALEPH 161 GeV | 0.1263(70) 01270  0.1328 - Beche" l l
0
. . - - - - - - . . - - - - q
average 0.1172(10) 01180 0.1221 0.0 0'1 0.2 0'3 04 T 05
global fit -
o all € 0.1188 01242 . . .
J&Tiﬁfﬂn Profile function determines
(stat-+ayst) all @ 01192 01245

» Weight of fixed-order v.
TABLE VI1I: Comparison of the results for ev.(mz ) quoted by t
Becher and Schwartz in Ref. SZ{E with results we obtain from réesummation

our adapted code [...] and employ their profile functions for

the nonsingular, hard, jet and soft scales, with results shown > Scales In resummation
in the column %nlmlva “onr Bh‘ profile”. .E“ .tlw lza!-.1ll'ull.lmn. we [N modlfled IOgS Of CTTW]

show results with this same code. but using our default profile
functions.

Schwartz agrees his orig. choice not right.

0.005 difference > theory error But is Abbate choice sufficiently broad?
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e Questionnable aspects of SCET fit [3]? pv. T

hadronisation systematics? . )
hadronisation (shift) v. 7, p

001 |
3t 0
g 001t k
2 F 002 N f
- 5 -003f LY
1 g oo rAriadne MC hadr.
& -0.05 | -
of TR 1 2 oosl e Mz
" -0.07 T (p-scheme
|20, 50 contours CN 7 ool T ntasemy
009 0100 0105 0110 0115 0120 01z 0130 ] '0 --;- Pn(pscheme)
x 0 005 0.1 015 02 025 03 035 04 045 05
Chien & Schwartz arXiv:1005.1644 Variable at parton level
But also Gardi & Rathsman '03 GPS & Wicke '01

» Jet masses’ hadronisation very sensitive to m, K and p/n masses
» Heavy/wide observables are tricky (esp. for dists, higher moments).

» Do related systematics propage also into thrust?

Monte Carlo hadronisation gets these things “right”
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http://arxiv.org/abs/1005.1644

BETHKE
'09

Event shapes take all hadrons. V. Yeut USE

only a subset — less sensitive to hadronisation?

3-jet, ALPEH, NNLO [0910.4283]
4-jet, JADE, NLO/NLL [0707.0392]
5-jet, ALEPH, NLO [1008.5313]

0.11 0.115 0.12 0.125
ag(Mz)

0.13
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[Jet rates]

as from 5-jet rate (pure NLO)

LEP1, hadr. LEP1, no hadr.

T1otd0/dyas. By odo/dyss. Ry Hadronisation ~ with  Sherpa
stat +0.0002 +0.0002 (multijet-matched) is  small
—0.0002 ~0.0002 offect.
syst. +0.0027 +0.0027 [0 do not correct for it
} —0.0029 —0.0029
NB: depends on MC
40.0062 +0.0068
pert. 0.0043 0.0047
—A “te —u. i . .
Final result with LEP1 & LEP2
R 40.0014 +0.0005 data:
ranse —0.0014 ~0.0005 ata:
40.0012 - 10.0041
hadr. 00012 as(Mz) = 0.11567 034
+0.0070 +0.0073
L(My)  0.115€ 0.116:
as(Mz) O o005 "M g 0055 /

Frederix et al arXiv:1008.5312

Table 2: Values of the strong coupling constant a,(Mz) obtained from fits to ALEPH LEP1 data
for r!:u:drrfdy.m and R;. NLO QCD predictions are used. Hadronization corrections are estimated

with SHERPA. Default fit ranges are 3.8 < — Inyas < 5.2, and 4.0 < — Inyeue < 5.6. See the text

for details.
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http://arxiv.org/abs/1008.5312

[Jet rates] 3-jet rate @ NNLO

Qs from this point

~ 0125 ; - .
s g =3 3-jet rate as a function of y.ut
o0z | i 3

01175 F ww E .

b / ﬁ:r-%/\ 3 Measure as from point where
01125 | E . .

TR 4 3 » determination stable

01075 | / }cemral result with stat. uncertainty 3

0105 F 3 .

o102 E total uncertainty E > systematics small

oL g s ] ) ) 1

gy,

From ALEPH LEP 1 data:
as(MZ) = 0.1175 % 0.0020¢,p == 0.0015¢peo J
Dissertori et al., arXiv:0910.4283

» Aside from SCET analysis, this is measurement with smallest theory error
» Can exp. error be reduced by combining other LEP experiments’ data?
» Total effect of hadronisation is 0.0015. Adding this (conservatively) as
hadroniation error, get ag = 0.1175 + 0.0029
Would other jet definitions (e.g. Cambridge) have yet smaller hadronisation?

G. Salam (CERN/Princeton/LPTHE s from event shapes Munich, 2011-02-10 23 / 24


http://arxiv.org/abs/0910.4283

[Jet rates] 3-jet rate @ NNLO

Interesting combination of modest errors and simplicity of

analysis


http://arxiv.org/abs/0910.4283

[Conclusions]

Conclusions

Situation with event shapes is not ideal

Benefits of NNLO somewhat counteracted by large
hadronisation effects and limited perturbative convergence
Best “simple” analysis might be from jet rates?

SCET with N3LL has small errors, but disturbing ov.
How well controlled are the systematics?
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- 0910.4283: Dissertori et al; NNLO 3-jet rate

025

%
01225 | .
A g W, T

} central result with stat. uncertainty

01 £
0.1075 |
0.105
0.1025 £ total uncertainty

0.1 | 1 I 1 E:
-6 -5 -4 -3 -2 -1

(Y as(Mz) = 0.1175
4:0.00206x53-0.0015¢he0

From LEP 1:

0.005 — T
total error —mo- oo perturbative - hadronisation /
0.004 | --o-- experimental statistical

0.003

o0z £ T

(M)

» Hadronisation is ~
5% correction

)

0.001

T y 3 2 A > «, extracted at
In(¥,y) y =0.02

FIG. 1: Determinations of a,(Myz) from the three-jet rate, > LEP2 consistent
measured by ALEPH at the Z peak, for several values of
the jet-resolution parameter ... The error bars show the

s from event shapes Munich, 2011-02-10



“.,0707.0392: Schieck et al/JADE; NLO+NLL 4-jet rate

[Jet rates]

as(Mz) = 0.1159 + 0.0004s¢,¢ £ 0.0012¢xp, £ 0.0024p,4 £ 0.0007theo

@ : ]
S e Mt ]
.E"é JADE |
Sul 43.8 GeV
= 1 » Uses Ry (exclusive?)
» fit ranges chosen by “requiring
—=Himeltt that hadronization corrections be

i less than 50% and the detector
] corrections be less than 50% in
the fit range”
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R 1008.5312: Frederix et al; NLO 5-jet rate

s(Mz) = 0.1156+338%1

LEP1, hadr. LEP1, no hadr.

Tiotdo/dyss, Ry aigido/dyss, Ry LEP2, no hadr. LEP2, no hadr. LEP2, no hadr
tat +0.0002 +0.0002 Titdo/dyis R ootdo/dyis, Rs
sta

—0.0002 —0.0002 +0.0020 +0.0022 +0.0015
stat.
+0.0027 +0.0027 s ~0.0022 ~0.0025 ~0.0016
—0.0029 =0.0029 " +0.0008 +0.0012 +0.0008
sys
. +0.0062 +0.0068 : ~0.0009 ~0.0012 ~0.0008
pert. ; .
—0.0043 —0.0047 . +0.0049 +0.0020 +0.0029
pert
it +0.0014 +0.0005 ! —0.0034 ~0.0020 ~0.0020
range "
—0.0014 —0.0005 +0.0038 +0.0030 +0.0028
fit range
had +0.0012 ~0.0038 ~0.0030 ~0.0028
hadr.
—0.0012 o
0.006 0.0050 0.004
— ap(Mz) 0.1189 TO006 1159 +00050 5 g+ i
_ +0.0070 ., +0.0073 —0.0057 —0.0047 —0.0039
a,(Mz) 01159 0.1163
~0.0035 ~0.0055
Table 3: Values of the strong coupling constant a.(Mz) obtained from fits to ALEPH LEP2
Table 2: Values of the strong coupling constant a,(Mz) obtained from fits to ALEPH LEP1 data  data with Ecw > 183 GeV for rv;,:dn,’vlm», and Rs;. NLO QCD predictions are used. Hadronization

for o tdo/dyas

and Rs. NLO QCD | are used. are estimated s are not included, Default fit ranges are 4.8 < — Inyys < 6.4, and 2.1 < — logyg e < 2.9.

with SHERPA. Default fit ranges are 3.8 < —Inyss < 5.2, and 4.0 < ~ Ingey, < 5.6. See the text See the text for details
for details,




S, o 0906.3436: Dissertori et al; NNLO+NLL ev. shapes

as(Mz) = 0.1224 + 0.0009t5¢ & 0.0009exp & 0.0012p,4 & 0.0035¢heo

NNLO+NLLA NNLO NLO+NLLA
[ [ T T T [ T
|I']y3 —a— - — et
BT - - .
B, F —— —— R —— B .
w Results using Her-
Ct —— - 1 —t— 1 W|g+—|— + POWHEG
for hadr. are 3% lower
MH —-—— —— —a—
T H—— - ——

[ [ [ [ [ [
[egeNeNoNoNo) [eNeNeNoNolNo) [egeNeNoNoNo)
PRPrRrPPRP PRERREP PRPRPRPRP
PR NN W PR NN W PERENON®®

a g o al g O a o g O al

S S

»
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‘4. 0810.1389: Bethke et al/JADE; NNLO(+NLL)

NNLO : as(Mz) = 0.1210 & 0.0007sta¢ &= 0.0021¢yp &= 0.00444,4 £ 0.0036¢heo
NNLO+NLL : a5(Mz) = 0.1172 £ 0.0006stat £ 0.0020exp £ 0.0035p,2q £ 0.0030¢ne0

NNLO NLO
e NLO 4NLLA  4NLLA NLO
E [
5!/7
014 + + + E
» Fit range chosen such that i i i
LL terms less than unity; 013 | T T I~
same range used for NNLO i i i [ ‘
& NNLO+NLL osz EFFTT | I I i
011 ; 7; 7; €1 .
01 I

A Q A Q A Q A Q
S ITONT JIeTONT ST etONT ST et 0N

G. Salam (CERN/Princeton/LPTHE s from event shapes Munich, 2011-02-10 30/ 24



[Extras]

L [Ev.Shp Dists]

0810.1389 cont.

F JADE
[ 35GeV

[ 1-T

- NNLO+NLLA
— NNLO
= NLO+NLLA

[llustrates clear improvement coming from in-
clusion of NNLO/NLL information

s from event shapes

Munich, 2011-02-10
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. 0712.0327: Dissertori et al; NNLO ev. shapes

as(Mz) = 0.1240 %+ 0.0008st5¢ & 0.0010exp 4= 0.0011p,q £ 0.0029heo

L 12035
r > = 4
i 5 [ A ]
= E,=91.2 GeV WS s Lo E
B F 187t NNLO ; 1
g [ 1o [ 070.1200:40.0008, X/ny,=0.95 1
EEETE 4702 | / ]
fit range 02 7 fit range Y 7
—— NNLO, 0,=0.1274£0.0003, X*/n ;=044 [ . ]
i 015 - B
—————— NLO, 10,1446 +0.0003, X°/n =17 q F o - ]
3 0tr 0,70.1246 £00002, yiingy=21 %\, B
NLO +NLLA Bl E ! 1
070.1271 +0.0002, X/, =0.62 q [ NLO+NLLA “\} ]
- 1 005 [ 5\ 1
10 4 : 20,1180 +0.0002, X/n=5.4 ]
A4 , , , , , , — O Hommrmrerrmpmimmpermmimre i "
o 04 stat. O exp. uncerfainty ] 90‘4 r
§0‘2 4 io_z : statj [ exp.iuncertaint
3 T 0 e
% 0 g %’
02 : R 1 Y02 |
. T statisical uncertainty \ 1 04 [N satisica uncertainty ;
04 1 | S S O P P P\ AR A
1 2 3 4 5 6 8

L PR I I L L L i
06 065 07 075 08 08 09 O.95T1
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[Extras]

o, 0w 0809.3326: Davison&Webber; NNLO/NLL/PC 92

dT
as(Mz) = 0.1164 % 0.0022¢,, + 0.00157¢heo
Unshifted
OPAL (91 osr&ge\}/c; ——
10 DELPHI (912 GeV) —+— |
ALEPH (91.2 GeV) ———
D (91.2 GeV) —e—
Q=91.2 GeV . .
as=0.1164 Note, scales varied in range
< ol V12 < x, <2
E With a conventional % <
- x, < 2 variation, ex-
ok pect theory error to double
roughly?
0.01 o 0‘05
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S .y 1006.3080: Abbate et al; SCET T NNLO-+N3LL

as(Mz) = 0.1135 + 0.0002¢xpt &= 0.0005pa4r £ 0.0009pert

[, INED ' T T #bins & imert  Brere BS our B8 defauli
0.0 - [Tmin,Tmax] Aperiment Energy | pesylts [20] profile  profile
20 L X ALEPH 9L.2GeV]| 0.1168(1) 0.1170.  0.1223
G Vl 133GeV | 0.1183(37) 0.1187 0.1235
( © ) ALEPH 161 GeV | 0.1263(70) 0.1270 0.1328
0470 ~ - - - - - - - - - - - - - - -
average 0.1172(10) 0.1180 0.1221
global it ” e
(stat) all €} 0.1188 0.1242
N a global fit e . >
0.60 (stat+syst) AN @ 01192 0.1245
TABLE VIII: Comparison of the results for a.(mz) quoted by
Becher and Schwartz in Rel. m with results we obtain from
0.50 - — our adapted code [...] and employ their profile functions for
[ﬁ o 25] 335 the nonsingular, hard, jet and soft scales, with results shown
39% CL Q7 dswat in the column labeled “our BS profile”. In the last column we
- - — 68% CL show results with this same code, but using our defaunlt profile
0.40 | | | | functions.
0.111 0.112 0.113 0.114 0.115 0.116 . . o
as(mz) profile function matters at ~ 4%
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R 1006.3080 cont.

ZQ 12 —_—_— 25 T T T
i 2 r
ot full - N3] x% [ fuli
©V) ok results mNSLL]  gop 0 OWE
B NNLL]
NNLL ]
08 .
. NLL'
06 1
04 ]
02} ]
0.0 I I I ] P E R B R
0110 0115  0.020 0125  0.130 0.110 0.115 0.120 0.125 0.130

Qg (’I’)’Lz) Qg (mZ)

G. Salam (CERN/Princeton/LPTHE s from event shapes Munich, 2011-02-10



v bise 1005.1644: Chien & Schwartz; SCET p (& T)

Assuming no hadronisation (p): as(Mz) = 0.1220 £ 0.0031

Assuming no hadronisation (T): as(Mz) = 0.1193 £+ 0.0027

Combined:

as(Mz) = 0.119340.0011t5¢ £0.00124y5 £0.0017,4+0.0013 ¢t £0.0005¢0¢:

With hadronisation as shift (p): as(Mz) = 0.1017
With hadronisation as shift (T): as(Mz) = 0.1101

4FT

Is fit without hadroni-
sation degrees of free-
dom reasonable?

Discrepancy between p
and Thrust in power-

f X ] correction fits has a
cOnN long history.
-1t .

0.095 0.100 0.105 0.110 0.115 0.120 0.125 0.130
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LI 1005.1644 continued

7 T T 7 T T
Fixed Order SCET
6 ] 6 ]
e LO \ 1 1% order
5¢ s NLO ] 5F 1 2¥order
A s NNLO 4 39 order
F r N th
y y \ — 47 order
3t 3L \
2F 2L
1F 10
0 0 0.05 0.10 0.15 0.20
X X

G. Salam (CERN/Princeton/LPTHE s from event shapes Munich, 2011-02-10



ae) 0911.2422: Gehrmann et al; NNLO/PC moments

L [Ev.Shp Moments]|

as(Mz) = 0.1153 4 0.0017yp, + 0.0023,

<(1-T)"> <C"> <p">

» PC formulae validity
1 arguable for higher
moments

+oows oo f12 p hadron-mass effects for
the heavy jet mass

n
<By>

» Why not extract results
based on first
moments?

0.095 0.1 0.105 0.11 0.115
ay(Mz)

011 0115 0.12
ag(Mz)
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