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In this talk we address the problem of the structure of the underlying event and
its dependence upon a specific trigger. Generally speaking, events selected without any
special trigger, like the minimum bias events, need not have the same characteristics as
those selected by the jet trigger or through the W and Z-boson selection criteria. We

use perturbative QCD in order to unfold part of the structure. In particular we concen-.
trate on the contribution to the underlying event structure which comes from initial state

bremsstrahlung. In the present paper we discss the relationship between transverse rio-
mentum and transverse energy for W and Z-boson production both in the low as well as
in the high transverse momentum sector. In order to join smoothly these two regions we
develop a formalism based on a Bloch Nordsieck regulator in the infrared sensitive region.



1.The Role of QCD in Hadronic Interactions

So far experimental(ll and theoreticall?3] studies of the mini- (low-Er)jet production
cross section have been crucial in narrowing the gap between hard phenomena, where
perturbative QCD can be safely applied, and the soft region where we expect fully non-
perturbative mechanisms to be dominant. A basic point in narrowing this gap was to show
that the mini-jet cross-section can very well be accounted for by perturbative QCD with
reasonable values of the parameters. Indeed , a jet yield as large as the one observed by
UAL1, can be obtained through a first order QCD calculation, by assuming that the two
partons scatter with a center of mass energy \/§ ~ 2+ 3GeV, which corresponds to a strong
coupling constant oy ~ 0.3 , a value still quite safe from the point of view of perturbative
QCD. Of course, a, being smaller than one is not the only guiding line in approaching the
low-py tegion. In general we should distinguish between the following three regions :

(1) a.(5%) small and

In(4) small :

this is the region characterizing the production of high-pr jets which appear as the

final state product of hard parton-parton scattering processes.

(2) as(-5) small and

In(3) large :

since a, is still small, this region corresponds to perturbative parton-parton scattering.
However we are approaching the large logarithms regions and multiple parton-parton
scattering as well as multisoft gluon emission from initial state bremsstrahlung may
become important . Summation techniquesl can be used to describe global QCD
energy emission.

(3) o s(A%) large : fully non perturbative regime applies.

The study of the mini-jet cross section and the W and Z-transverse momentum distri-
bution belong to the second region, minimum bias events to the third. Comparative studies
of minimum bias and hard events can be useful in any attempt to understand the third
region. In fact, the UAL 1l collaboration had analyzed - in a comparative fashion - the .
characteristics of minimum bias and hard scattering events. Some general characteristics
of hard scattering versus minimum bias cah be summarized as follows :

(i) The average charged particle multiplicity is larger in hard events (E;ft > 5 GeV) than
in minimum bias events
{ii) The KNO particle distribution is narrower
(iii) The single particle py distribution is flatter.

Many models have been constructed to explain some or all of these features : these
include a statistical multi-source analysis by Meng Ta-Chung [5] and his collaborators,
geometrical description within the multibratich approach by Hwal8l, multiparton scattering
in Montecarlo approaches etc. For instance, in the multisource statistical approach, the



. narrowing of the KNO distribution is attributed to the method of event selection. In
geometrical models, it is argued that impact parameter distributions carry information on
average multiplicity, KNO distributions, underlying event shapes , etc. In bremsstrahlung
type models!?], type and energy of initial state partons are responsible for these quantities.
For instance, in this model, the ratio of multiplicities in the minimum bias (mb) versus
minijets (mj) is mainly determined through the ¢ and gg coupling to gluons:

<N >mp <N >only quarks %aa 1 (1.1)
<n >mj <n >gluon3 3a3 2

a value close to the one observed experimentally.

Other models, like Pythia, combine a geometrical approach, through a specific input
for the spatial distribution of quark and gluons inside the proton, with a QCD viewpoint
through the introduction of multiparton scattering formalism.

To understand further and distinguish between différent models, we suggest to select a
hard scattering event with no final state interaction as is the case for W and Z-production
and study that part of the event which can be calculated strictly from QCD, like the
multigluon emission region. In minimum bias events, some of the quantities of interest are
the average charged particle multiplicity, < pr > per charged particle, < Zpgt > , KNO
distribution both for the particle multiplicity as well as for the scalar Ep. These same
quantities can be studied in the underlying event for the W and Z cases. In particular,
one can study them as a function of the Intermediate Boson transverse momentum. It is
to be expected that a high-pr W may be accompanied by an underlying event which looks
quite different from minimum bias, whereas a low-pr boson event may not be so different.
The main difference between a high pr and a low pr W lies in the colour structure of
the event : the latter may very well have the same structure as minimum bias, since a
low-pr W is produced with many soft gluons accompanying it while a high pr W will be
accompanied by a hard gluon, which can therefore be counted (as a jet) and carries an
”observable” colour. By that we mean that the rest of the event, all the prodiced particles
minus the W-boson and the hard gluon, now are not colourless anymore. The event is
constructed through two quarks which have disappeared in a singlet state, one hard jet
and soft particles which as a whole are not in a colourless state. On the contrary a low-pp
W is accompanied by many soft gluons, which by definition are in a state over which there
has been a colour averaging process. The undeérlying event , in this case, therefore may be
similar to minimum bias in that it has the same colour structure. It would be interesting to
compare W-events at high and low-py values with mini-jet events or even high Ep events,
where the colour structure has changed.

In what follows we shall set up a formalism needed to compare transverse energy
distributions and average values for the W and the minimum bias case .



2.Bremsstrahlung Distributions in W — production

We shall start by making a separation between scalar Er prodiiced from initial state
bremsstrahlung by the two quarks participating in the hard scattering process which leads
to W-production and that produced by the other partons into which the original protons
have broken up. We shall indicate quantities related to the breaking up of the proton
as pertaining to the Hadronic Underlying Event (HUE) structure. The Er and Er/pr
distributions can be written as

dP : 7 deremés ) gt ,
_ %Y & | NyuplEr — EY) =02 4R 2.2
dEdp¥ uve(Br = Er) gy gm0 (22)
so that | |
< Ex(p¥) >=< Ex(p¥) >nvE + < Ex(PF) >trems (2.3)

In this talk we shall concentrate only on the bremsstrahlung distribution, for which
no assumptions need to be made concerning the Underlying event. Thus we shall drop
the subscript brems from all the distributions which follow. The average scalar Er as
calculated from this formalism will then be directly compared with experimental data ,
modulo assuming a stiitable model for fragmentation into charged particles. We shall return
to this point later, and concentrate for the time being in obtairing the W-transverse energy
and momentum distributions from QCD.

To calculate < E7 > prems a8 4 function of p¥, one needs the theoretical distribution
in the two variables, Er and plY¥. ‘

According to QCD, collinear partons, emitted from the hadrons, acquire their trans-
verse momentum through glion bremsstrahlung, prior to their annihilation into a given
final state. These breinsstrahlung gluons will then hadronize and produce hadronic trans-
verse energy. As is well known, however, the first order perturbative QCD calculation
diverges logarithmically as pr — 0. This divergence is a fictitious one, since it arises from
assuming that ore can count individual zero momentum gluons. The realistic physical
picture is rather that of an imbalance in energy and momentum due to the emission of an
indistinguishable number of soft gluons. This distribution is finite as pr — 0, as shown by
many authors. In genetal, onie cah write for the 4-dimensional distribution

d4P(K) = E1P(n)64(K — Skny) = / éﬁ; expliKz — / d3n(k)(1 —-‘e—ika‘;)] (2.4)

from which one can then obtain the transverse distribution, integrating over the energy
and longitudinal momentum variables. One obtains [4,8,9,10,11]

i Y / | bdeo(p‘%Vb)exp[f- / %?’,c—kljp(k)vu — Jo(krb))] (2.5)



The transverse energy distribution has been written as(12:13]

dt y
g = | e ¥ el [ S i - ety 29
while the double distribution in E4 and ps can be written as(15]
dp ) r d3k . , s
W = pzw., -——etET /bdeo p )e:tp[— / ‘iﬁ"]#(k)lz(l—Jo(ka)e ’th)] (2.7)

Fot arbitrary values of tranisvere momentum, one needs a distribution which is valid both
in the soft as well as in the perturbative region, i.e. one which sums soft gluons to all
orders in a,ln( ) and which reproduces the perturbative calculation at large pr-values.
Notice that in the petturbative region and to first order in oy,

dorert  do(1)

dE+ — dpr (2.8)
and therefore . ™
oPer o .
e Eqr—1 .

Py~ TP 29)
One can wtite in general

d3o 8,480 ft 25 hard

do 2o d%o” (2.10)

d’prdEr  d*prdEr  d%pr

where the first term at the right hand side desctibes the contribution of many soft gluons
for which Ep > |pr|, while the second term represents the perturbative contribution . The
problem then becomes that of avoiding double counting in the soft region. In the following
we shall first present a formalism which deals with the transverse momentum distribution
alone and in which the question of double counting is described in detail. Subsequently we
shall extend the formalism to the Ep-distribution and finally to the dotible distribution.

3.Bloch — Nordsieck Regularization Method for ppr — distributions

For the transverse momentum distribution of QCD radiation accompanying a hard
scattering process like W-production, we propose the following expression(14 :

dnmazx dL(l)
d2k

do
d2py

oo 4r.(1) "
F( Pt — kT)d

[F(pr — k1) — F(pr)]d2ks +

= aOF(pT +/

Iriazx d2kT



where jap
b e : aofi
F (p T) - d2 ﬁT

s the soft transverse momenturm distribution discussed in the preceding session and ;upon
integration over the azimuthal angle,is given by

(3.2)

dpeort _ / ™ bdbJo(prb) exp{—h(dmaz;b)}  (33)
prdpr 0 :
In eq.(3.3),
8 [T dky gy Umar TV es — KF (
h{gmaz; b) = =— —a,(k?) 1 maz T[] — Jo(bkq 3.4
(amosit) = 5 [ Gmea(k) I dmesTVAmE L 1 - Solikn)]  (34)
Imaz o ,
- /0 dkp (2mkr) f(kr) [1 = Jo(bkz)] (3.5)
with \ ,
) " T 12 2
fler) = 4ae(kT),_i_ tnqm‘n + Ve — k7 (3.6)

517 FE " dae — Vs ~ ¥

Notice that the soft distribution depends upon the behaviour of oy as k7 — 0 as well as
from the upper limit gmae Which is arbitrary. As for the other quantities defined in eq.(3.1),
o0 is the lowest order W-production cross-section, while df;: contdins the perturbative
contribution . Then, the third term in eq.(3.1) represents the folding of a perturbative
contribution with a soft multigluon term. It corresponds physically to a situation in which
the W-boson is produced in association with a jet and its transverse momentum is acquired
both through initial state radiation as well as through the balancing hard jet. In order
to avoid double counting in the soft region, we have subtracted, in the integrand, the soft
contribution in the interval 0 + gmas. This subtraction appears in the second term at the
right hand side of eq.(3.1). Thus ,as kp becomes soft, the contribution of L(1) is reduced
and we have an expression for the differential cross-section that joins smoothly the soft and
the hard contributions.It is important to notice that this procedire not only avoids double
counting in the soft region, but at the same time regularizes the perturbative contribution.
This method substitutes therefore the usual é-function subtraction procedure in QCD with
a finite Bloch-Nordsieck regularization method.

So far,we have not defined the perturbative function ’i’ifg’ . To do so, we first notice
¥

that .
F(pr) ©=° f(pr)

and then rewrite eq.(3.1) as

d

O 6 i\prs /°° dL ()
— = (g 4+ 0" F +
e ( ) (pT) o

A2k

[F(#r — kr) = F(pr)ld*kr (3.7)



where )
° dL
1 — 2
o= ‘/‘muz dsz d ,CT (3.8)
and we notice that [ dpr £2- = (0°+0!) because the soft distribution F (') is normalized
to 1.With these deﬁmtxons one can see that if
= —— — (64 o kr)0(qmar — k 3.9
e a, ( )/ (kr)0(gmaz — k1) (3.9)
then
< PE>=<pl>p + < PE >hard=< P2 > 14t order (3.10)

The @ function in eq.(3.9) appears because f(kr) is defined only in the soft region. One
can also rewrite the entire distribution as

; soft
do to 1) dP

E;:;—( dpt

+pr /dkT [ (00 +o )(27fkT)f(kT)0(Qmaz - kT)] (pT, kT ‘Iman:) (.3-11)
where the Bloch Nordsieck infrared regulator has been defined as

R(pr,kTi @maz) = /bdeo(pr)e"‘(b’qm“) [Jo(bkr) — 1] (3.12),

and the integration in eq.(3.11) extends from zero to all the allowed values.

In fig.1 we show the normalized pp-distribution for various energy values of the proton-
antiproton system.

4. Bloch — Nordsieck Regularization of Transverse Energy — Momentum
Distributions

The formalism of the previous session extends easily to the transverse energy distri-
bution.We start by defining, as in section 2, the soft Ep- distribution

dPaoft

H(B1;4maz) = ~7 2 (4.1)
with its limit

H(Er; ¢mas) 2=° 2rEr) f(Ex) (4.2)



as well as the first order perturbative contribution

do) _ do()

iE = don (4.3)
. Next, the infrared regulator is defined as

RE(ETa E’r? ‘Iqmaz) = H(ET - Eéﬁ ‘Imaa:) - H(ET; Qma:c) (454)

where the subscript E refers to the energy variable and the total cross-section

© do(l)

04 1. -0, .
ow=0"+0" =0"+ dExp 4.5
gmaz dE T ( )

The following step consists in constructing the hard part of the function to be folded with
the Bloch-Nordsieck regulator, i.e.

dL®)  do() | - |
b = d‘_’ET - (0-0 + 01)(2#ET)f(ET)0(qmdt —_ ET) (4-6)

The differential cross-section will then be written as

iEn = owH(ET; quaz) + /0 ERE(ET, Et;dmaz)dET (4.7)

The same procedure allows us to obtain the double distribution. Since this is less
known than either the momentum or the energy distribution, we shall precede the presen-
tation of the full cross section, by discussing in more detail the soft double distribution (15,

The double distribution in the soft region can be obtained by writing an expression
analogous to that of eq.(2.4) with a § function which imposes the following constraint on
the emitted radiation : .

Skp = pr ke = Er (4.8)

We can then readily corivert the Ep and pr conserving é-functions, §( Ex— Xn k)6 (2 (pr—
Tnkr), to obtain the following double distribution from the soft radiation
soft 25 - o

= [ 2 ;1 37 copliBnt = i7nE ~ hamaziti), (4.9)

— dmazx 2 —s
h(gmaz;t,b) = 4 g——’gas(kz){l—-exp( ikt +ik. b)}ln Imaz + \/(_]—,:;z_—k (4.10)

37r2 0 k2 qmaz V Qmaz - k2
This is an interesting expression with only the upper limit ¢, as an unknown parameter.
We use gpmaz = Mw /4 as in ref.(10). In fig.2, we show the soft distribution in p}¥ for some




characteristic values of Ex = 5,7.5,10,15,20 Gev. Since the hard contribution is not yet
included , these results are reliable only for reasonably small values of Eq. Note the rather
rapid variation in the shape of the pp-distribution as Eyp is varied. It would be interesting
to check if such a behavior is experimentally visible. As discussed in the later section,
a complete check with experimental data can be effected only after the underlying event
(UE) has also been folded in.

Another quantity which can be calculated easily via eq.(4.9-4.10) is < ET >0t VS.

pp. This is shown in fig.3 for A = 0.1 and 0.2 Gev.

Once the expression for the soft distribution is given, we can proceed to write the full
(soft plus hard) expression for the double distribution and then to calculate the average
Er as a function of p!¥. We define

G oo gt (B P Gmas) = b (4.11)
soft\LiTy PT) Qmax) = dErd%pr .
and the first order perturbative cross-section
d3e)  d2o(1) o
6(Er - pr) (4.12)

dErd’pr  d%py

The infrared regulator will now be given by

Rp,p(Ery Ex, pr, kri gmaz) = Geops(Br — Bk, fr — k1; gmaz) — G oo p1( E, Pr; gmaz)

(4.13)
The hard contribution is
dL(1) dL(1) d2e(1) . |
dErd?pr  d*pr §(Er - pr) = ( gy, " Jim Foor1)6(Ex — pr) (4.14)
and the full distribution is given by
d3o . ‘
dErd?py = 0w G soft(ET, PT} maz)+
dL ) ' b= 7 N2 121 ‘
T

Integrating eq.(4.15) we ob,ta'ln the average energy for a giveti prvalue.The result cannot
be immediately compared with data as the meastred quantity of interest is the Lpr of
all charged particles as mentioned earlier. Using isotpic spin considerations, one could say
that

Er(into charged pions) ~ gET(from gluons) (4.16a)
whereas i
Er(into kaons) = EET( from gluons) (4.16b)
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In fig.4 we have indicated these two poss1b1ht1es by drawing two different curves. We
expect the experimental data to lie in between these two,if the entire contribution were to
come from bremsstrahlung alone. Notice that at high p;values, phase space considerations
suggest the & £ ratio to be higher than at low pp-values.

5. Conclustons

In the above, we have presented a formalism to deal with infrared sensitive quantities
like transverse energy and momentum distributions, using an infrared regulator which
substitutes the usual § function subtraction method with a finite distribution which, in
the a, going to zero limit, is in itself a § function. We have then applied our method to
calculate the average transverse energy emitted through initial state bremsstrahlung when
a W-boson of given transverse momentum p¥ is produced. This quantity can then be
compared with experimental data to extract further information on the particle structure
which pertains solely to the breaking up of proton, after the two colliding partons have
been emitted.
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transverse energy carried entirely by charged pions (upper curve) or kaons (lower curve).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


