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Minutes of the KINGAL Monte Carlo Meeting held on 11th May '92 in CERN

The meeting was called primarily to discuss needs, and techniques, for
preparing a ''Standard QQbar Monte Carlo" for generation and analyses
during 1992. The discussion was entirely involved with the necessary
input to a coherent MC production at the generator level, and did not
involve itself with GALEPH issues of geometry description , calibration,
Geant versions,etc. B

Short, invited presentations were given on various aspects of comparisons
between data and existing Monte Carlo, and the sensitivities of certain
analyses to parameters and generator tunings.

Introductory Remarks and Technical Points : Brigitte Bloch-Devaux

In previous MC productions the various MC samples corresponding to
differing detector configurations were not always generated with the
same KINGAL input-parameter sets and decay tables. This led to
confusion and problems for users, together with an increased level of
complexity for the book-keeping. Mixing of events from different
productions was quite troublesome. The idea this time is to have :

0 A standard input-parameter set.
o A very limited number of data cards.

This should mean that generation of standard events is easier in the
homelabs whilst making book-keeping simple, and reducing the chances

of human error. The proposal (by Brigitte and Eric Lancon) was made for
all KINGAL cards to be packed into a single EPIO file eg.

KINREF EPIO with reference number NREF which would be
stored on all computer KIN areas.

This would be automatically loaded by KINGAL prior to being updated by
user data cards (if any). The contents of this file could be printed
out on request and tools will be made available to inspect and edit its
contents. The file could be updated periodically, triggering a change to
the generator code number stored in the KRUN bank. The format suggested
was

100 000 * NREF + IGCOD where IGCOD is the usual generator code

This would lead to standard productions where the only necessary cards

would be RUN, FILO, TRIG and RMAR cards. ie. this would replace the

700-odd lines of HVFL02 cards for example.

The contents of the KINREF file would also allow generator functions, such

as vertex smearing, to be passed equally to all "popular" generators together
with input-parameters which are the same for generators sharing the same
hadronisation such as JETSET and ARIADNE. This would ensure that the user
would get best-fitted parameters by default.



The following presentations were aimed at determining what information could
be used to produce this default input-parameter set for the '92 production.

Report on the Inclusive Pi0 Spectrum : Corinne Goy

A brief report on the comparison between rates in data and MC was
presented looking at the reprocessed 1991 inclusive Pi0 spectrum.

Pi0's are selected using GAMPEC information with the efficiency taken
from the 1991-geometry version of the MC. The background is calculated
in data however, and is found to be approximately 20% higher than in the
MG.

Number of PiO in data
A preliminary comparison of the Rate = =-------ecmmccmemcena—--

Number of Pi0 in MC

showed that, as a function of x, the discrepanies remained within 10%
over most values of x up to 0.4. Statistical errors only were used.
Averaging over all x, the mean number for R was 1.004 although some
marked variations in x were evident.

Report on the Inclusive KO/Lambda "Situation" : Glen Cowan

Glen showed some results on the multiplicity per hadronic event of
KO&KObar and /\&/\bar from Bertram Rensch. These showed the
variation of the mean multiplicity with the centre-of-mass energy :

o The KO&KObar multiplicity was well-modelled by HVFLO1l and
JETSET(7.3) whereas the HERWIG(5.4) curve lies above the LEP
measurements. After ALEPH tuning the HERWIG curve drops a little
closer to the data points although the agreement remains worse
than for HVFLO1.

o The /\&/\bar multiplicity is again well-modelled by HVFLO1l with
HERWIG and JETSET providing a slightly worse agreement. However,
under the ALEPH tuning procedure the HERWIG predictions climb
quickly away from any agreement with data over all energies.
Glen noted that the tuning procedure 'needed refinement'. The
problem is related to the tuning of the shower cut-off or the
maximum cluster mass (CLMAX) which are raised by the tuning and
lead to more heavy meson production.

Looking in more detail at the 1n(1/x) distributions; the KO&KObar
spectrum was again well-modelled by HVFLOl and less so by HERWIG and its
tunings. The data seem to have a slightly harder spectra than predicted.
The /\&/\bar In(1/x)-spectrum shows similar behaviour, again except for
the ALEPH tuning of HERWIG 5.4 where the overall number of /\&/\bar is
massively overestimated.

Report on the Eta/Eta' "Situation" : Stephen Haywood

A brief report on how JETSET derives the production rates of Eta&Eta' in
the LUND model was given. This is done in terms of the mixing angle
between the quark flavours where the only difference between the Eta and
the Eta' is in the sign of the s-quark contribution. The phase-space
suppression of the heavier state is done in terms of the s/u ratio, when
producing s-quarks from the sea, rather than during the creation of the



Eta' state, so that the larger meson mass of Eta' itself does not enter.

With a cut on the x of the Eta' at 0.1

This leads to : 0.27 Eta' per JETSET event
whereas only : 0.07 +/- 0.02 +/- 0.02 are found in data

The x-distribution of Eta' shows a consistent overestimation of the
production for all values of x whilst for the Eta the agreement is close
in both HERWIG(5.4) and JETSET(7.3)

This discrepancy is of direct importance to the Bose-Einstein and
Intermittency analyses, and indirectly to many hadronic studies as the
Eta&Eta' are "a little factory" of pions and gammas in qgbar events.

eg. the 0.7 Eta' per JETSET event carry 3.9 GeV on average, producing

1.2 Pi+/- carrying 2.0 GeV and 2.3 Gammas carrying 2.0 GeV per event.
Changing the model to give the observed number of Eta' leads to a

change of the charged multiplicity by -0.4 with little change in the

charged energy.

The photon multiplicity falls by 1.0 units, which accounts for a fall

of 0.6 GeV in the energy carried by the photons.

Techniques to correct the model for this discrepancy varied from :

o Changing the mixing angle to an unphysical value. This has the
unfortunate effect of producing too many Eta.

o To "throw away'" 80% of the Eta' as they are produced (in the
JETSET routine LUKFDI) and force the model to find another
quark/meson combination. This was suggested by Sjoestrand.

o Rewrite the fragmentation part of JETSET.

After any of the above, it would be necessary to retune the QCD
parameters. The last suggestion caused (some) slight hilarity(!).

A general consensus was reached that the second option was the best for
the purposes of the '92 MC production and that a suppression factor for
the Eta' production should be introduced. This is simple to do, but it
would be preferable if this could be implemented in a standard way by
the author of JETSET ( T.Sjostrand).

Report on the Single Photon "Situation" : Frederic Perrier

A brief review of the Physics-Goals of the qgbar-gamma analysis was
presented, emphasising it as a "probe of the parton-shower, free of
fragmentation".

The standard MC is only needed in this analysis for ISR and PiO
background subtraction purposes. They do not trust the MC and
cross-check with data, leading to a rescaling of the Pi0 backgrounds by
between 1.5->2.5, depending on its energy. However, they are obviously
interested in having it resemble measured reality as closely as possible.
Various parton shower evolutions are being studied in the context of
the JETSET, HERWIG and ARIADNE models where there is no clear sign that
JETSET provides the best agreement in this field.
However further development of the various models is needed.
The following MC input and output criteria were defined as

o Inputs : A standard ALEPH qgbar MC incorporating our best
knowledge is not necessary for this analysis, but IS



"very helpful".

Tuned FSR generators are important although the
qgbar-gamma measurement is not sensitive to small
changes. This was demonstrated by a plot (by S.
Thompson) of the gqgbar-gamma rate between tuned and
untuned HERWIG, which stays close to unity throughout.

o Outputs : The isolated Pi0O rate needs adjustment, together with a
better description of rates and jets.

It would be preferred that little or no "ALEPH cooking"
would be involved, rather that changes could be made in
agreement with the generator authors.

Would it be possible to use isolated neutral
hadrons and neutral jets in the parameter tuning?

A lively discussion ensued, with the consensus that using neutrals could
be considered as a long-term goal although unlikely for the standard '92
production due to the time necessary to understand such effects fully.
The question of what would happen if the ARIADNE parton-shower provided
a better agreement than JETSET was also postponed until the development
of ARIADNE stabilised somewhat. On the subject of providing the correct
modelling of ISR it was stated that DYMU3 still represents the best
knowledge that we have in this area.

"It may be wrong, but it's still the best we have.'

Finally, the Physics-Goal was restated as ''mot just fitting a bunch of

parameters but establishing the parton-shower as a tool of QCD in action.

Sensitivity of Jet-Charge Analyses to MC Parameters : Ingrid ten Have

After briefly reviewing the basis of the jet-charge method, and its
dependence on extracting "quark separation factors' using the Monte
Carlo, the influence of the various '91 MC productions was detailed.

The separation factors are directly related to the degree with which a
jet can be used to reconstruct the charge of its parent quark. These
are used in the extraction of sin2thw from a measured charge asymmetry
in data.

The major improvements in moving from the 1990->1991 Monte Carlo were

JETSET(6.3) -> JETSET(7.3) including FSR,

M(Z0), Gamma(Z0) adapted to latest LEP measurements,

QCD parameters retuned and the heavy flavour epsilon parameters,
New masses for heavy flavoured mesons,

Changes to the HVFL decay tables.

00000

In the case of c-quarks the jet-charge separation changed dramatically
between the 1990 MC and the various attempts at the '91 generation.
Even taking into account the effects of changes to the QCD tunings, the
shift remained highly significant. It is clear from this that changes
to the HVFL decay tables were responsible for such dramatic changes,
especially in the case of D mesons where the specifc characteristics of
its decays mode have a large influence on the quark charge
reconstruction. However, such changes were made to the decay tables
WITHOUT retuning of the QCD parameters to event shape distributions.
This could have the effect of changing both the position of the mean and
the width of the charge separation distributions.



Summarising these; the changes in the extracted sin2thw value amount to:

Delta( sin2thw ) = 0.0034 from 1990 -> 1991 MC differences whereas
0.0038 is the published uncertainty due to
fragmentation

The following requests were then made

o For a unified tuning of the QCD parameters within the context of
the latest HVFL decay tables which will be used for any MC
production.

o Would it be possible to include jet-charge specific distributions
into the QCD-parameter tuning process?

In the subsequent discussion, it was apparent that such distributions,
corrected for the detector acceptance, could indeed be included in the
fit. The consensus was that if this could be done in the timescale of
two weeks then it could be included.

Foreseen (Minor) Changes from the Heavy Flavour Group : Alain Falvard

A summary of the previous HVFLO2 meeting (of Wednesday 6th May) was
given where the following changes were proposed :

o Branching Ratio (Psi -> ete-, mutmu-) changed to 6% from its
current value of 7%. This would be done by changing the
Branching Ratio (B -> ccbar + ..... etc.)

| 6

|  Psi, Psi'...etc. * -
7

as this is the branching fraction which is actually measured when
reconstructing Psi's using ete- and mut+mu-. It was thought that
this is a very simple change to implement (approx. 1 hour!).

o The decay mode : B -> (D** or D* Pi) + lepton,neutrino
will be fitted in order to find the correct energy distribution in
the B rest-frame as observed by ARGUS & CLEO. This was thought
to take of the order of 2 weeks. The point was made that there
are no other D** decay modes modelled, apart from the leptonic
ones shown above.

o Implementation of internal bremsstrahlung in the processes
B -> lepton + neutrino + X and D -> lepton + neutrino + X

This is under study but could be implemented rather simply by
calling PHOTOS from KINGAL, however there are technical problems
too. The suggestion was that, if this was ready on the timescale
of 2 weeks for starting test productions, then it should be used.

o Fragmentation parameters (epsilon c¢c and b) have to be changed
when the QCD parameters are retuned. The values are adapted to
reproduce to x ¢ and x b distributions as fitted to the data.
This was expected to be done soon after the retuned QCD
parameters became available. It was suggested that this
procedure might be iterated with Gerald's tune to ensure a good
quality of fit throughout.

It was mentioned that the time scales (of roughly 2 weeks) could be



reduced if this was thought necessary.

QCD Model Parameters : Gerald Rudolph

Previous QCD fits have been made using the "original' JETSET generator
and did not take into account the modified decay tables and other
"goodies" incorporated into the ALEPH HVFL series of generators. The
general consensus was that such a coherent tuning is important for the
standard '92 Monte Carlo.

Due to technical problems in running HVFLO2 within the QCD tuning
procedure, a comparison of the fitted parameter values between HVFLO2
and JETSET(7.2) was only available at the moment. Using identical QCD
parameters sets for the two he observes the following changes

JETSET(7.2) HVFLO2

o The mean charged multiplicity changes from 20.86 -> 20.93
o The mean number of photons changes from 21.18 -> 21.09

o Other changes in Pi, K, Eta and Eta' rates remained small while
there are small, but significant, changes in the heavy D and B
meson rates coming from the modified decay tables. Mixing was
also observed(!) in the numbers of BO mesons appearing in the
event record although this is understood from the way HVFL stores
the mixing history...

The differences in the fitted event-shape distributions such as the
momentum spectra are below the 1% level except at the highest x where it
rises to 2->3%. Hence, in such distributions he expects little differences
when the parameters are retuned within the HVFL framework.

Several JETSET problems in particle distributions were then dicussed :

o The Pt out tail is too low, and has consequences for the global
fit as Lambda(Leading Log) is pulled up and distorts the 3-jet
rate. So the fitted values of Lambda, Mmin, Sigma and B depend on
which distributions are included in the fit. These differences
are included in the systematic error.

o The shape of the x p(charged) distribution has problems at around
X p = 0.15 which are related to the fact that there is a 900 MeV
difference in the charged energy observed in the data and that
modelled by the MC. Here, the sensitive parameter is the vector
to pseudoscalar ratio for (u,d) quarks. Gerald mentioned that he
had problems in generating the large numbers (3,000,000) of events
necessary for tuning when he used values significantly higher from
the 0.5 default value. Several offers of help, and ideas were
made on how to circumvent this technical LUND problem.

o In an attepmt to solve the Eta&Eta' "situation", Gerald had also
tried setting the mixing angle to various values with the
conclusion that he hoped that the method of "throwing away' 80% of
produced Eta' during the fragmentation routines in JETSET would
work better. Changing the mixing angle still gives rates which
are too high.

o The KO spectrum is too high at low x. Neither this, or the Pt out
tail are understood.

o The measured <x b> of 0.71 (+/- 0.01) in data can be obtained in



the JETSET model using an epsilon_b value of 0.0045 (giving a
<x_b> value of 0.708 in the MC) which could be taken for the first
iteration by the Heavy Flavour Group for the epsilon parameter
tuning.

Finally, he then discussed the tuning of the new HERWIG(5.4) version
which has new hard-gluon matrix elements and FSR. This gives a better
overall chi**2 but problems in the 2-jet rate and in the high-x regions
of the fit distributions remain. Also, the /\&/\bar rate is "extremely"
sensitive to the mass parameters M(gluon) and M(cluster max) in this
model so that, without additional parameters, the tuning procedure ends
up by dramatically overestimating the /\&/\bar rates.

Some technical questions were asked regarding the fitting techniques.

It turns out that it requires two weeks of VAX 3100 CPU time to generate
the 3 million generator events used in the fits. This equates to 200,000
events at each of 15 points. Suggestions were then made for running this
on a series of AILWS nodes where it should be possible to do it in the
order of 1 day. Gerald said that the program had already be brought to
ALWS.

Proposal for a Procedure : Alain Blondel

Alain briefly outlined how he thought an iterative tuning procedure
might be done to make maximal use of :

o What physical observables we already have

Charged track multiplicity,
Charged track momentum spectra,
Kaon spectra and rate,

Lambda spectra and rate,

Lepton spectra and rates,

Charge seperation for b-quarks etc.

o A FAST run using KINGAL+Decays+Cuts+Smearing procedure.

This engendered a lively discussion. It was observed that such a
procedure did not take into account correlations between parameters, or
non-linear effects coming from their variation. The general consensus
seemed to be that we were in a good position to take into account the
physical observables we have and that we have the tools to carry out a
coherent tuning procedure taking this knowledge and systematic errors
etc. into account.

General Discussion

The following discussion crystallised what precisely was going to be
changed for the '92 productions. The could be summarised as follows

First and Foremost : We should tune the QCD parameters using the
full "best-knowledge' we have at the moment.
Currently this is embodied in the HVFLO2
generator.

(a) The Eta&Eta' rates would be fixed using a modification to the
JETSET fragmentation routines.

(b) The Psi branching fraction will be changed to 6% from the previous
7% value.Semi-leptonic B decays will be updated accordingly.



(c)

(d)

(e)

(£

The (D** or D*Pi) + lepton,neutrino branching fraction will be
fitted to the observed lepton energy distribution from
ARGUS&CLEO and introduced into HVFLOZ.

If internal bremsstrahlung processes in heavy flavour leptonic
decays can be correctly implemented in the timescale for
generation, then it will be included.

The epsilon c¢ and b parameters will be adapted to agree with the
measured x ¢ and x b in data.

Some detector corrected distributions , related to KO and /\O
production , are ready and will be introduced in the fits.

If a detector corrected jet-charge distribution could be made
available in time for the QCD fits (2 weeks) then it could be
used in the QCD parameter fitting procedure.

A request was made for more frequent meetings of this type, now that the
uses of the MC has become so tightly intermingled between various
analyses. The summary meeting, at which things should hopefully be
fixed for production, was decided to be :

Tuesday the 2nd of June in the Afternoon.
Exact time and place will be announced by an Alnews.

Prepared by Andy Halley (12/5/92)
and B. Bloch-Devaux ( 18/05/92)
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® ALEPH — JETSET 7.3

- - - HERWIG 5.4

f(x) = 1/0 do/dx

16‘ U PO T T T T TN DU T
O o1t 02 03 04 OS5 06 07 08 09 1
N zp
x - BALEPH / JETSET 7.3
< 1sfp ) OALEPH / HERWIG 5.4
= [
e 4+
2 By g gl S
'S o8| —+—_¢__¢_
O . =
0 o¢ F
oMLLALlLAAAlLAAAlA‘AAlAAlAlALlL
o o1 02 03 04 05 06 07 08 09

Figure 2: a) The corrected 5 fragmentatisn fuaction compared with the predictisas from JETSET 7.3 and
Heawig 3.4. b) The raties of the fragmentation functisns. All ervers shows are statistical enly.
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® ALEPH _ JETSET 7.3
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Figure 4: a) The corrected ' fragmentation function compared with the predictions from JETSET 7.3
and HERWIG 5.4. b) The ratios of the fragmentation functions. All errors shown are statistical only.
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CARD Parameter | Parameter 1990 Value | 1991 Value
Codename
or MC range
and effect
GLUN N ECMS 93.2 GeV 91.2 GeV
GSTA Lund Code | ICOD ?? ?7?
of final
state part
PMA1 23 | Z mass 91.17 GeV | 91.182 GeV
(PMAS 2)
PARJ 123 | Z mass 91.17 GeV | 91.182 GeV
(PARE 6)
GDYM Z mass ZMASS 91.17 GeV | 91.182 GeV
PARJ 124 | Iz 2.5 GeV 2.484 GeV
(PARE 7)
GDYM Iz GAMM 2.5 GeV 2.484 GeV
QCD Params
PARJ 81 Aqep 0.26 - 0.40 0.349 GeV | 0.318 GeV
(PARE 21) 4.4 %
PARJ 82 MM 1.0 -2.0 1.46 1.43
(PARE 22) 2.2 %
PARJ 21 oMT 0.3‘4 - 0.40 0.340 0.360
(PAR 12) 1.9 %
PARJ 42 | b 0.85 - 0.93 1.0 0.92
(PAR 32) 2.8 %
PAR 54 € 0.002 - 0.071 -0.016 -0.040
(PAR 44) 3.7 %
PARJ 55 & 0.003 - 0.010 -0.008 -0.006
(PAR 45) 4.4 %

NS

+ 0.0

—-0.C003

—-0.01%

-Lo.ooé
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AN SIUQG\U: 0.0034

SAWPLE \ Q) ' TIVAL )33\ FIVAL
(o]

2 Sav N NEW D | D*/OLD RECO| D* + RECo
U. Y4pPE O.SS‘L 0.513 o. 84\ o) s”j
o\--\s.,pE 0.309 0.735 O©.37) ©.340
ToTAL - 0.2883|-0.304% | -a.286s -0.1a5s

— sINn?8,, |e.2288 | 02322 | 02310 ©.2317
: +0.0023 | 200018 | + 0.00%20 2 0.0019

<Q=sp > = - ©.00Q0 2 o.ooo\cs

ERROR ON SIW?H,, TROH WUWCERTAINTIES
TN THE TRAGHEVTATION S\'u.’.b\.‘ ! 0.0038

—> REOQUEST:

_ weulD IT BE “POSSIBLE TO TULE THE
QCO PRRAMETERS INCLUDING THE
LATEST HVTC DECAY TTRBCES, L.e. THE
OMES THAT wIcl BE USED FTOR THE

"C PRIDUCTION

= QUESTION:
~ WoulD THERE RE A PossTRICITY To

INCLUDE A Qsq- SPECITIC DISTRIBU-
“TTAn T Tur THATING 79
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e BR(Y wete” urn) —» 6% (1% Refore)

!
BR(B —= CT e ) x F  gince s BR
6

L7’++, (S NMEASURED
S BY (ookiNG FOR

\'—' —e ete ) "A+f"'

Wiw BE FHTITED IN ORDER TO TAND THE
CORREC T LEPTON ENERGY DSTRIBUTON
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k/NG,(»L meetin
41 May 9
G. RudoL.p[n,

e RCD model parameters
JETSET PSS+ string

HVEFLO2? — JETSET 7.2 comparison
< # Farflc(es Jevent D HVFLO2 JETSET 7.2
v +an N P.
4 charged (€* /«/ Pt) 20.93 20.86
;P phahans . 24.09 2448
| T* 17.01 - 16.96
kY 294 2,02
| PR AdB 1416
- oml - 9.6% 9.65
-Ksad——_ 2.0% 2.40
i M 420 4.20
| n' 070 ___  0.6F

. D’ T 017 +u5- 483 037+ M5 = 451
D 2_ 037 +.125=162  .03F+ 470 = .20%
L33 = AT

- - fome Hu’n, | 7&65‘ Wrong
#e v’e&s;;__f‘;_“‘f f' 4»< ] ) f 500 K

using identical Parame{'er' valves

A =.3185 .._zéaf € =020
M .7 13 A=-.50  g= .08

B =.948




xlow

0.0000
0.0050
0.0100
0.0150
0.0200
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000
0.1200
0.1400
0.1600
0.1800
0.2000

0.2500

0.3000

0.4000

0.5000
0.6000
0.7000

Xupp

0.0050
0.0100
0.0150
0.0200
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000
0.1200
0.1400
0.1600

'0.1800
0.2000
0.2500
0.3000
0.4000
0.5000
0.6000
0.7000
0.8000

areas =

Ai{Fereucgs
E'xpec-@” ti#[e dt’#&cnce for

ﬁ#éd Fal’am efers

xp(charged) distribution

JETSET7.2 HVFLO2

265.6068
506.7869
450.6085
363.1584
266.2926
186.0464
137.3767
105.6653
83.5867
67.3774
55.4051
46.6444
36.4493
26.9812
20.6308
16.0496
12.7644
8.8445
5.4139
2.8378
1.2051
0.5131

0.2155°

0.0793

20.87

< 17%

264.2380
506.4560
449.9100
363.4220
268.1530
187.4530
137.7760
106.3460
83.8270
67.3130
55.9820
46.8540
36.5760
27.2055
20.7750
16.1270
12.7860
8.8706
5.4714
2.8621
1.1931
0.5122
0.2052
0.0772

20.93

difference
(%)

-0.52
-0.07
-0.16
0.07
0.70
0.76
0.29
0.64
0.29
-0.10
1.04
0.45
0.35
0.83
0.70
0.49
0.17
0.30
1.06
0.86
-1.00
-0.18
-4.78
-2.65

HVFLO)

0.5

0.7




JETSET  problems (n

Farh'c(e disttibobious

le | -
e Pt out tail  too low - no eip(anqi.'ou
/
fas congequences (n 3(0&::.( {:;{— —
vsing P{: L& 0 the set Ful,ls ALL vp .
/\ = p 30 GeV .me 3 Je{' 'fa,‘e Qza“‘c ,
compare also:
ALL min o B disircbobions vsedl :
D 318 443 360 418 x PPN S A Tm
200 43k 361 .80 x <N,> S A T m

(covered in syst.error )

botion at X = 045,

® Skape o{: X(claarqed) ohshz
related +a_*, .9 Ge\l  ch

WhSSlnﬁ lhn

argeal ev‘erg'z
MC

senstl-wgfw:au&{erbﬁ ‘”(\f-f— ?* éo 5 a(efauLf )

Seco'\d )

DYIm.

aua{'ke_f atlem p+ :;_b_ -

. —
7} l«anga 0 m:xmg anile - cl\anles " / 17
- =9.8° (def) =33
New ~ 20:84 20.42
Zlpal/Bwm  C61%0EF Tafe
Y 68 + 52 4,20 440 +.31= 441
n ¥ 033 oM 0302
v]’ 6L+o5 06? 4+03 0.28
042 0,068
e ot '0’2?’ - 024



conclvsion on ,VI' ! ’V)//fr) ~ ok
9 but rates still too high

may be Sfeve's radical method works better

o K° spechum too high ot low x 22

B qffadmeub{:‘m 4 adju$+ éb lo describe olata
| <Xg>8=0.?4i‘0.04

€, 2 -
’ 0.01415 9.66 vs$ing
‘ 0.006 0.700 E best fit valves
0.00¢5  0.70Z1? dake this {for the other
0.00232 _ raramC\L%f
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n—jetrate,n =2, 5

i 1 A B NSNS w.am e S e S
i N
e ALEPH data
— JETSET PS
- --- HERWIG =
I S N — JETSET ME, (opt.)
-. .'.LLL.l."-L_LL.‘.l~1...».|.
0 0.08 0.12 0.16 0.2

YCut



HERWIG new version 5.4 (3[ Jan92)

aodeod éﬂq?’m'ﬁ*g with O(o;) ME

aololeo( {c'nal. S*Q,"‘c K emission

pelay  fit Data
N, 0.18 0.452 002
M,Lacn 0.75 7876 T, 007
Md ma X 3-35 3.?0 f.pg
_ was
R3 (508 0478 0170 0464 | 9467400t
| . in version 5.0
Par\‘icles/evf‘. :
charqed 20.8% 20,92 2025
photong 21. 65 90.92
S E/E,. 0.614 0,614
S Ey/E. 0273 v.25%
M 4.4%3 4,32
M x4 0.46 9.42 0.30%.0%
n/ 9.23 0.2%
n' X4 0.12 012 0.068 +.02¢
K° 2413 2.31 241 £ .05
K° xs.14  0.70 9.71 0.72
A 037 0.59 0.29 +.02
N\ X>.14 015 0.25 0.16
dotal XZ 13-~ ;%355'
n vb5.0

Note @ VGCUT =@ in both cases
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A//\ Ta{é very S&asi'}iVC {-o mass faran.e'l-ers

Mg(von anol M

Cluster wa x
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