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£

IPRDC | Process ¥
100 £ E = gdlg) (all ¢ Bavours)
100419 | &4 — gflp) (10 =1,2,3,4,5,0 for g = d, u, 5,¢, b, £)
107 £+ = gy(g) (Aetitious prooess)
110 £YE = gy (all Aavours)
110419 | €48 —+ gfg (10 as above)
120 48" < g (all Asvours, no hard gluon correction)
120410 | £*4 — gf (1Q a8 above, no hard gluon correction)
127 EYE" = gg (fictitious process, no hard gluon correction)
IS04IL | #78- < #F (TL =1,2.3 for d=e,,7, N.B. £ 5 F)
200 IFE 5 WTW ™ (see Sect. 4.3.2 on control of W2 decays)
250 £te- — E'Z" (see Sect. 4.3.2 on control of W/Z decays)
300 | £FE = Z'H - Z%q (all flavours)
J00+1Q | £ — Z°H — Z%q (10 as abowve)
064+IL | #VE — 290 — Z9% (IL as above)
310, 311 | £ = 2°H - ZOW+W-, 2°2°2°
a1z e = 290 = 2%y
399 £ = Z9H — 2°
400+ID | F7& —+ voH + £*1 H (ID as in IPROC = 300 + D)
500+ 1D -f'"r-l-f"'r*r‘r—kf"'r EEfWFW= (ID=0-10 as in IPROC = 300 + ID)
S504-I0 | EF8 = bueyW = Dyl /8F (ID=0-9 as in IPROC = 300 + ID))
1300 qq—bf“h—rq’#‘{uﬂﬂm
1300+1Q | 9§ -+ Z°/y = ¢'F (1Q as above)
1350 | g —+ &%)y — £F (all lepton species)
1350411 | qf — 2%y = ¢ (IL =1 —6 for £= &, ¥, s, 1, otc.)
1399 | g = Z%/y — anyt
1400 | gf —+ WE = g (all Havours)
1400+1Q | gf = W* = ¢'§" (" or ¢" as above)
1450 | gf = W= = fuy (all lepton species)
1450411 | gf =+ WE s fiy (TIL=1,2,3 for £ =&, i, 7)
1499 | gf -+ W* — anything
1500 ﬁ!—ii hard parton scattering
IHPRO is subprocess (see Sect. 4.4.2)
| 1G00+ID | gg/gf —+ H (ID as in IPROC = 300 4 ID
170010 qcnhuqmmrﬁ-mr.}
IHPRO i= {mee Sect, 4.4.2)
1800 ﬁ‘ﬁﬂmpﬁm+ﬁm
Al'lur W_{E Sect. 4.4.5)
1900+ 1D 8 in IPADC = 300 + ID)
20000 1pmdmmmﬁ'imhnp{mutmm ~2008)
2001-4 |fb-~+df, db—suf, db-—sif, wb-—sdt
2005-8 |eh—+4l, sh—el, 8, ch—al
2100 | W= + jet production
2110 | W* + jet production {Compton only: gg — Wy)
212 | W* 4 jet production {annihilation only: gf — W)
2150 | 2% + jet production
2160 | Z° 4+ jet production {Compton anly; gg - Zg¢)
217 | 2% 4 jot production (sunihilation only: ¢f = Zg)
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IPROC | Process
2200 QCD direct photon pair production
After ation, THPRO is subprooess (see Sect. 4.4.5)
2300 QCD Higgs + jet production in the SM
After generation, THPRO is subprooess (see Sect. 4.4.9)
2400 Mueller-Tang colour singlet exchange
2450 Quark scattering vin photon exchange
- 2500+1Q q9/q97 = QOH (all g favours, 10 as above for ) Havour)
2510410 | g9 — -‘J}:‘;'H
2520410 | gf = QO H [s-channel & only)
2600 | qf —» WEH (all g, Hnvours)
2660 | g7 — Z°H (all g favours)

Minimal supersymmetric standard model :ﬁﬁ; processos
2-parton—+2-sparticle processes (sum of those below)
2-parton-+2-sparton prooesses

2-parton —2-ganging processes

2-parton—+2-slepton

of =+ W H- W-H* H H~
bg = 4H ™ + ch. cong.

b{b)g —+ b(b)¢' H* + ch. conj.

qlt/gg — HY, (heavy scalar Higgs, 1D as in IPROC = 300 + ID)
o /gy — WY, (light scalar Higgs, ")
@i/ag — A", (psendoscalar Higgs, *)

ql] = ¢ HY, (ID ns in IPROC = 300 + 1D)
97 = ¢'7h°, (")

99 + g4 — QQH" (all ¢ flavours, s-channel, TQ as above)
a9 +ad —+ QQK° (")

99 + 97 = QQA" (")

gg —+ QQH" (14 ns nbove)

99 — Q@A (")

g9 —+ QQA° (")

qf — QQH" {all § favones, s-channel, 1§ ns shave)
oF = Q@K (7)

G — QQA°

off — WEHT (all q,¢ Ravours)
a7 = WEA" ()

gd —+ ZYHY (all § lavours)
of = Z°0° (")

R-parity violating supersymmetric processes

Pointlike photon-hadron jet production (all Aavours)
Pointlike photon heavy flavour pair production (IQ as above)
Pointlike photon heavy flavour single excitation (1Q &5 nbove)
After generation, TEPRO is subprocess (see Sect, 4.4.5)
Quark-photon Compton scattering

Pointlike photon production af light (u,d, s} L=0 memons
E=0 mesons only, S=1 mmsons only

After genecation, THPRO s subpeocess (see Sect, 4.4.5)

TY e
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DIS

| IPROC | Process
7000 - | Baryon-number violating and other multi-W= processes
7999 generated by HERBVI package
RO00 Minimum biss soft badron-hadron event
9000 | Deep inelastic lopton scattering (all neutral current)
0000419 | Deep inelastic lepton scattering (NC on avour I1Q)
9010 Dieep inelastic lepton scattering (all charged current)
9010+1Q | Deep inelastic lepton seattering (CC on flavour 1Q)
o100 Boson-gluon fusion in neutral current DIS (all favours)
9100+1Q | Boson-gluon fusion in nautral current DIS (I as above)
a107 Ji + gluon production by bason-gluon fusion
9110 QCD Compton process in neutead current DIS (all Aavours)
9110+IP | QCD Compton process in NC DIS (IP=1-12 for d — ¢, d — )
130 All @) NC processes (i.e. 91004-9110)
914041P | Heavy quark production by charged-current boson-gluon fusion
IP: | = a8, 2 = b, 3 = of 4 = BF (+ ch. conj.)
9500+1ID | W ~ =+ H in DIS (ID as in IPROC = 300 + ID)
[ 10000+IP | as IPROC = IP but with soft underlying event

(soft remnant fragmentation in lepton-hadron) suppressed




Me paramelers

Name f}m:ripii:m Defanlt

QCDLAM | Agep (see below] .18
RMASS(1) | Down quark mass 0.2
RMASS(2) | Up quark miss 0.3
AMASS(3) | Strange quark muss (1,50)
RMASS(4) | Charmed quark mis |55
ANASS(5) | Hotlom guark mass 4.85
RNASS(6) | Top quark miss 170,
RMASS(13) | Gluon effective mass (75

VRCUT | Quark virtuality cutofl {added to .48
quark masses in parton showers|
VGCUT | Gluon virtuality entoff [added Lo (.10

effective mass in parton showers|
VRCUT | Photon virtwality cutoff {1401
CLMAY | Maximum eluster mass parameter 335
CLPOW | Power in maximom cluster mass 20
PEPLT | Spht cluster spectrum parameter LK
QUIGK | Mmximum seale for ghuon—diquarks | 0.00
PRIQE | Glucn—diquarks rate parimeter FLIN)
BSPAC | Culoff for spacelike evolution 2
PTRME | [ntrinsic pp i incoming hadrons (.00

Notes on parameters:

@ QCDLAM can be identified at high momentum fractions (2 or =) with the fundamental 5
favour QCD seale h%. However, this relation does not necessarily hold in other reglons
of phase space, since i]iglmr order corrections are not treated precisely enough to remove
renormalization scheme ambiguities [1-1].

» RMASS(1,2,3,13) are effective light quark and gluon masses used in the hadronization
phase of the program. They can b sel to zero provided the parton shower cutofs VQEUT
and VGCUT are large enough to prevent divergences (see helow),

o For cluster hadronization, it must be pessible to-split gluons into g, 10, REASS(13) must
be at least twice the lightest quark mass, Similarly it may be impossible for heavy-
flavoured clusters to decay if AMASS(4,5) e too low,

¢ YOCUT and VECUT are necded if the quark and gluon effective masses become small, The
condition to wvoid divergences in parton showers is

1/Q,+1/Q, < 1/60L3 (5.9)

far either 1 or 7 or both glons, where (2, = RMASS(i) + VOCUT for quarks, RMASS(13) +
YGCUT for gluons, and GCDLA is the equivalent A" computed from QCDLAM. In the notation
of Ref. [14] and Sect. 2, GCDL3 is the Flavour sguivalent of QUDLE where
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Given the perfect identification of jets achieved by e*e™ experiments, the €4 /Cp ratio
was recently extracted from a comparative study of the scaling violation pattern in the
fragmentation of quark and gluon jets. It can also be read out directly from the rate of
growth of particle multiplicities with jet hardness, as shown in Fig. 2.

T

DELFPHI

Figure 2. Charged hadron multiplicity from quark and gluon jets.
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Fig. 6: A 3-jet event as ‘seen’ by (a) the JADE algo-
rithm and (b) the ky-algorithm.
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Confinement and power effects

in Infrared-and-Collinear-Safe observables
(Pushing fwd Sterman-Weinberg wisdom)

V' Zakharov, B Webber, G Sterman, E Stein, G Smye,
M Seymour, A Schafer, G Salam, P Nason, C Maxwell,
G Marchesini, M Maul, L Mankiewicz, L Magnea,
D Kosower, G Korchemsky, F Hautmann, G Grunberg,
N Glover, W Giele, YuL D, M Dasgupta, V Braun,
M Beneke, P Ball, R Akhoury

<+ those concerned with Heavy Quark decays, (quasilelastic
scattering processes, hadron wave-functions, inter-quark potential, etc.

First steps are being made towards a joined technology
for triggering and quantifying genuine Non-Perturbative
effects in Euclid-translatable cross sections (vacuum
condensates) and Minkowskian characteristics of hadronic
final states.

Some recent theoretical references:

M Beneke, VM Braun, L Magnea, hep-ph/9701309; YulL Dokshitzer,
BR Webber, hep-ph/9704298; BR Webber, hep-ph /9712236, 9805484:
Yul Dokshitzer, A Lucenti, G Marchesini, GP Salam, hep-ph /9802381,
9812487; VI Zakharov, hep-ph/9802416, 9811294, 9812374: E Stein,
M Maul, L Mankiewicz, A Schafer, hep-ph/9803342; M Dasgupta,
‘GE Smye, BR Webber, hep-ph/9803382; G Sterman, hep-ph,/9806533;
GP Korchemsky, hep-ph/9806537;, M Beneke, hep-ph/9807443;: G
Grunberg, hep-ph/9807494; GE Smye, hep-ph /9810292, 9812251
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Figure 3:  Sealed distributions for 8y (left) and By (right) measured by several ex-
periments at /s = 35 to 183 GeV. The error bars indicate the statistical experimental
errors of the data points. The curves are the result of the simultaneous global {a, ag)-fit
using resurmmed QUT predictions with the modified In{R)-matching plus power correc-
tions which mclude the revised power corrections o jel broadening observables [8]. The fit
ranges which are indicated by the selid lines are chosen individually for each conter-of-mass
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Figure 1: Scaled distributions for 1| — T measured by several experiments at /3 = 14
to 183 GeV. The error bars indicate the statistical and experimental errors of the data
points. The curves are the result of the simultaneous global (o,,00)-t using resurmmed
QCD predictions with the modified In{ R )-matching plus power corrections, The fit ranges
which are indicated by the solid lines are chosen individually for each center-ol-mass energy.
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Figure 2:  Scaled distributions for the C-parameter measured by several experiments
at /3 = 35 to 183 GeV, The error bars indicate the statistical and experimental errors
of the data points. The curves are the result of the simultaneous global (o, o0 )-fit using
resummed QCD predictions with the modified In{ R)-matching plus power corrections. The
fit ranges which are indicated by the solid lines are chosen individually for each center-of-
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Y Infra-Red-finite effective QCD coupling?

The coefficients ap for the 1/() corrections to event shapes
have been computed to two-loop order:

FI1-T| C | M7/Q* | Mj;/Q* | Br | By
ap | 3eM | 8M | M | EM [ EM | Aum
ap || 31 [ 144 | 31 15 15 | 0.8

where M ~ 1.8 is the two-loop correction ( “Milan") factor.
Using these one can make fits to a= and oy

Variable ¥irs o x°/d.o.f.
I—T | 0.1177 +0.0013 | 0.498 £ 0.009 | 57.0/38
C 0.1206 += 0.0021 | 0.453 £ 0.011 10.7/8
Mz /Q% || 0.1171 £0.0012 | 0.560 + 0.022 | 15.2/25
By 0.1170 & 0.0023 | 0.451 +0.023 | 14.9/21
Bw (0.1189 4+ 0.0025 | 0.391 £ 0.031 | 12.8/20
il O, G Marchess e GF Sabam heg-ph 981200687
01 5 To be compared with
il Fhw . an ancient estimate
06 | ald By . from the analysis of
By mean  heavy quark
£ 05 TSI 4 energy losses in e e
N\ annihilation,
o 2GeV
o4 H::_., | g = :].T._ff'._"-" I!’ir‘ﬂ HE(F‘EE}
. ™M =0.4440.03+0.05
Q.08 0.0 0.1 .11 o122 013
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With Default Parameters
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