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Introduction

Inclusive hadron production at LEP1
Inclusive hadron production at LEP1.5-2
Production of identified hadrons at LEP1

Aspects of hadronisation:

— Flavour separation

— Leading particle effects

— Quark-Gluon differences

— Spin effects (polarisation,helicity)

— Correlations in the di-baryon system
Comparison with models

Conclusions
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Figure 3: Mecasurements of Fr(z) and Fi(z) for charged particles; statistical and systematic
errors are combined. The predictions of the QCD Monte Carlo programs JETSET and HERWIG
are also shown. The data points are plotted at the bin centres, and the model predictions are
averaged over the same bins and drawn as curves passing through the bin centres.
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Figure 7: Gluon fragmentation function D,(z) for charged particles extracted from the longitu-
dinal and transverse fragmentation functions. The errors include systematic contributions, and
are highly correlated. Numerical values are given in Table 3. The predictions of the JETSET
model for the fragmentation of gleon jets (in » gluon-gluon system) at two encrgics are shown.
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Figure 1: Measured scaled-energy distributions corrected for detector effects (symbols) and
comparison with the predictions from JETSET 7.3 (curves). The distributions are normalized
to the total number of events. Error bars include statistical and systematic uncertainties. The
same binning is used for the inclusive and flavour-tagged distributions.

0 (M) = 0.126 £.003 *+_ock

frnl



GALING VIOLATONS N FAGMXTATION FUNCTISONS

2 MERSUREMENT OF g

ALEPH wd  DELPHT
CeR-BE (95 -0%¢ CeRN-PPE /36~ 195
: i
© 100 Py
- Tasso 14
100 ko
!_ Tasso 22 .
100 {E X
= Mark]! 29
100 f S, =
e Cello 35 ﬁ-ﬁ
100 .x\?
Tasso 35
100 ;
o \KK
a ms‘ -
100
Aleph 91
10 F
1.0 Delpli 91.2 X
0.1
0.01 i ..l;...l....I....l..;.l;...l.;;;;l_-. N
01 02 03 04 05 06 07 08 09
' X = Dyiror/ Pocam

Figure 3: Inclusive scaled momentum distributions at centre-of-mass energies in the range
between 14 GeV and 91.2 GeV. Only the full dots have been used in the fit.
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Figure 13: {a) Distribution of £, = In(1/z,) for charged particles. Also shown are a fit of
the NLLA QCD prediction, and predictions from MLLA QCD and PYTHIA, HERWIG
and COJETS. The curve for the ARIADNE prediction is almost indistinguishable from
the PYTHIA prediction and is omitted. (b) Evolution of the position of the peak of the
¢, distributien, fo, with the c.m. energy /s, compared with a fit of the NLLA QCD
prediction up to and including the data at 161 GeV.
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Figure 14: (a) Corrected distribution of the charged particle multiplicity ng,. Predictions
from PYTHIA, HERWIG, COJETS and ARIADNE are¢ also shown. (b) Mean charged
particle multiplicity measurements over a range of V3 from 12 GeV to 172 GeV. The
measurements are compared to a fit of the NLLA QCD prediction for the evolution of
the charged particle multiplicity with /s, up to and including the data at 161 GeV, and
to the predictions from PYTHIA, HERWIG, and COJETS. The curve for the ARTADNE
prediction is almost indistinguishable from the PYTHIA prediction and is omitted.
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LATST CeppitATien oF  LEPL TnCLune  KATED
“OPAL TN350 (i Apl 1993)
Particle J¥ | Experiment | Reference Rate/event | Rate/ev | Rate/ev
Measured ITT.4 HW5.9
(GEMOPS)
All charged M.AD,I.O | [11, 16, 31, 32, 33]
[54, 59, 64, 84] 20.924 £ 0.117 21.160 | 20.945
v 1" | A (30] 21.38 £ 0.70 21.170 | 20.520
x° 0- 1 AD,L [28, 48, 54, 60} 9.83 £ 0.26 9.881 9,624
" o- | O (72] 17.05 + 0.43 17.652 | 16.927
7 0- | AL 30, 25, 60] 0.962 £ 0.053 0.872 0.841
p(170)° 1* | AD (25, 40} 1.295 £ 0.125 1.445 1.098
w{782) 1~ | AL 25, 62] 1.108 & 0.111 140 | 1.077
7' (958) o~ | A (30, 62) 0.163 + 0.058 0.151 0.133
£5(980) ot | DL 40, 58] 0.144 % 0.021 0.093 0.089
ao(980) 0+ | L (58] 0.14 + 0.06 0.100 0.102
#(1020) 1~ | AD,O [25, 52, T3] 0.108 £ 0.006 0.699 0.113
‘ £,(1270) 2+ [ DL 40, 58) 0.239 % 0.050 0.176 0.156
| £,{1525) 2+ | D 81] 0.020 + 0.008 0.015 0.029
‘ K 0- | D,O 38, 72] 2.365 & 0.105 2.157 2.134
K° o- | 5,A,D,L,0 | [19, 34, 40, 57, 83, 12] | 2.027 £ 0.025 2.075 2.029
K*(892) | 1~ | ADO (30, 34, 40, 71] 0.731 & 0.058 0.770 0.782
K- (892)° 1~ | AD,O (25, 15, 52, 73] 0.761 + 0.032 0.780 0.778
K;(1430)° | 2* | D,0 (52, 73] 0.106 + 0.060 0.081 0.119
D= 0~ | AD,O (18, 43, 85] 0.191 + 0.021 0.184 0.176
Do 0~ | A,D,O (18, 43, 85) 0.482 + 0.025 0.507 0.457
DE 0- | A0 {27, 85] 0.129 £ 0.013 0.094 0.106
D*(2010)* | 1~ | A,D,O (18, 43, 76] 0.183 £ 0.010 (0.237° | 0.206
/% 1~ { A,D,L,O (24, 39, 61, 67, 79) (5.40 £ 0.31)10-2 | 0.00577 | 0.00527
xet 1+ | DL (39, 81) (4.3+1.2)1073 0.0015 0.0012
¥(3685) 1~ | D,0 39, 79) (2.29 +0.47)107° | 0.0009
Y(9460) 1- o (80] (1.43 £ 0.65)107* _
p 7 IDpo (38, 72) 0.977 + 0.087 0.836
atr+ i* 1 p,o 147, 81] 0.088 + 0.034 0.109
A 1* | ADLO | [19 34, 37, 7, 86] 0.373 & 0.008 0.359
T+ 1*lo [87] 0.099 + 0.015 0.075 | 0.119
70 i*lapo 130, 46, 87) 0.074 £ 0.009 0.071 0.100
B Yo (87) 0.083 % 0.011 0.067 0.103
=- i* 1 AD,0 [30, 34, 45, 88] 0.0262 + 0.0010 | 0.0280 |0.1285°
T(1385)* g* ADO 130, 45, 86 0.0471 + 0.0046 | 0.0561 |{0.2328°
Z(1530)° 3* | AD0 (30, 45, 80) 0.0058 & 0.0010 0.0063 [10.0693°
n- 3* 1 A,D,0 [30, 46, 86) 0.00125 + 0.00024 | 0.00105 i0.03154“
Ar i*Ipo [49, 85] 0.076 + 0.015 0.056 0.095
A(1520) 2" | o (86] 0.0213 + 0.0028
Table 1: Patticle Production rates at 91.21 GeV compated with OPAL-tuned versions of JET-
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Figure 5: As Fig. 3. but for the normalized ratio. R'\(p) defined in the tezt (black
squares), and the corresponding model predictions.
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Figure 3: The measured longitudinal A polarization is shown as dots. The JETSET prediction
after multiplying by a correction factor of 1.07 is shown as a solid line. The dashed lines indicate
the estimated uncertainty of theuﬁfSEI‘:‘prediction.lil he HERWIaprediction after multiplication
by a correction factor of 2.17 is shown as a dotted line.



SPIN CFFECTS - HELLCITY DENSITY  MATRIX
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Figure 4: The cosfy distribution of all D" candidates. The result of the 3 parameter log-
likelihood fit for the spin alignment has been superimposed.
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Figure 4: Fitted a as a function of zp. together with CLEO, HRS, and TPC data from

lower c.m. energies. Model calculations are also shown (see text).



QPIN  CoMPOSITIoN IN  LAMBDA PAIRS
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Figure 4: The measured fraction € of the 5 = 1 state contributions to the di-A systems as a function
of Q. The full circles are for the AA sample, and the open circles are for the combined AA and AA
sample. The error bars represent the statistical and systematic errors added in quadrature. The € =
(.75 dot-dashed line represenis the statistical spin distribution. The dashed line describes the Faul
ezclusion effect for an emitter radius of 0.19 fm obtained in an unbinned mazimum likelihood fit to
the combined AA and AA sample (see text).
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Figure 4: Rapidity differences of baryon-antibaryon pairs (points with error bars} com-

pated to those of baryon-baryon and antibaryon-antibaryon pairs (shaded histograms)
from DELPHI data.
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Figure 5: Rapidity differences of barvon-antibarvon pairs for real data and full JETSET 7.3
simulation with DELPHI tuning {12]. The three points with error bars on the far right of
each plot show the mean values of the two leftmost bins (ly(B) — y(B)| < 0.2), referred

to as peak heights in Table 2, for the three BB combinations. to show the significance of
the effect.
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Figure 84: Angle of A to thrust axis in the
AA rest frame, for |Ay| < 1.5.
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COMPARISON WITH MODELS
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Figure 2.6: Illustration of the string and cluster fragmentation [64].
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