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Introduction AW

! Why measure m,?
| One of the few parameters of the QCD Lagrangian

| usually measured close to threshold ®) independent
measurement at much larger scale is interesting

| basic input for test of m_-m_unification (GUT)

! Basic problems: mvwmv

| quarks are not asymptotically free particles
' masses are effective parameters
| different definitions possible

MS running mass m,(u) _




t Theory 4=

Dynamical as well as phase space effects reduce radiation in b-quark events

e/ "

Bernreuther et al., R,(X)=1+ |!|A . X) |1~._ \_:

Inclusive quantities (eg. o,,,)

=1 + few %«
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Experimental Method

I Select e'e'—qq events
! Tag events of different flavours
! Measure R, (X)

I Correct for hadronization,
detector, flavour and tag bias

! Extract m, from

@ ()
..:QT o (X ....._+|_. (X, IL
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m&.u_ 4
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ALEPH >=m_<umm

(CERN-EP/2000-093, subm. to Eur Phys. J

In addition to Ry(y,.), studied first (1.) and second (2.) moments of event shape variables

Thrust 1., 2.

Cparl.,2.
i Bk
B, 1.,2
\_B. L.2 /

/

Regquiring that NLO < LO
ie. K-factor < 1
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ALEPH Results

Running b quark mass (in 6eV/c?)

Variable mu(Mz) (stat) ‘{exp)

Y3 334 022 022 038 473
Ry(002) 2.76 0.28 0.28 0.62 3.65

Taking the one with the smallest
error, applying a scheme
correction and adding
theoretical uncertainty

/

my(M;) = (3.27 £ 0.22(+en ¢ 0.22(ys1) £ 0.38mas) ¢ 0. 160mes) ) GeV/c?




DELPHI analysis

1
First analysis on 92+93+94 & |
data |
Two new analyses on 3 jet rate  °®[
on 94+95 data -
| Durham and Cambridge 2 sl
(smaller NLO corrections) £ Iy 5
| Use improved tag (vertex + - _
shape) and compare with old fo @94 e
blish t T ti a
establish tag systematic - o ek Bosin :
092 - — m (M) =28 GeV/
Consistent results found a - M, = 4.6 GeVic®
ﬁﬂ:._Uﬂ.mQ@N MTOEm —Uﬁ.—:—.ﬂﬂ. G._mﬂ_ :@.ﬁ _n..r_ﬂ,”_.._ r_._ﬁ__.w .Lm. muuﬁ MW. .@.W .Aw.m@r. huwxm
convergence for running mass Ye
than for pole mass m,(M,)=2.61+0.18 (star) 05 (had)

+0.18 (rag)+0.07 (theo)
=261+ 054 GeV




Comparison

Scheme |0Ota
SN v 327 022 022 038 015 007 052
Durham
Aleph 3jet
Durham (0.02) 256 028 028 062 006 020 0.76
Delphi 3jet |
Durham (0.02) 281 025 020 034 010 025 054
Cambridge 261 018 018 . 003 007 054
(0.005) 4

3 Jet rate = big hadronization errors
(even depending on jet algorithms)
Barely compatible with y, ,
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The \@m of m,(n)

ALEPH
« DELPHI (prel.)

my(W) [ Gevre' |
Ly
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Summary of m, measurements

Compilation by Gimenez et al, and I, Fuster

Averaging method by M Schinelling

Davies 94
Gimenex 97
Martinelli 99
All Kahn 99
Narison 95
Voloshin 85
Pineda 98
Kuehn 98
Jamin 99
Meinikov 99
Moang 99
Beneke 99
Penin 99
Yndurain 2000
Rodrigo 87
DELPHI 98
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Lattice

Y System

v

Brandenbirg 99
ALEPH 20
DELPHI 2000 (Prel.)

My, (M,)=2.81:0.45 GeV
my(M,)=2.96::0.00 GeV
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Conclusions X

1 The ui!ﬂurﬂvo!%ﬁ?o peak and
gg;i%& found

| ALEPH: a large set of observables used to study the running b-
quark mass
y3, gives the smallest systematic error

1 &ood agreement ?giiggtﬁ 3-Jet rate
i Marginal agreement with first moment o U

| some further understanding of

hadronization corrections needed?



