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particles.

Summary. — A comparison between the average charged-particle multiplicities meas-
ured in (vp) deep-inelastic scatfering (DIS) and in soft (pp) interactions shows that a
remarkable agreement can be established between these two processes, so far considered
drastically different. This agreement can be observed when soft (pp) data are treated
in a way which is analogous to the (vp) DIS data. The (pp) data cover a W2 range
from 100 to 500 (GeV)2.

In previous papers (+18) we have introduced a new method of analysis for (pp)
interactions. The basic idea is to take into account the «leading effect » and therefore
calculate the effective energy available for particle production.
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With this new method of analysis, striking similarities (*"18) were found between
(pp) and (e*e~) interactions. In particular it was shown that the average charged-par-
ticle multiplicities {ny> in (pp) and in (e*te~) are in agreement (>%4), In the present
paper this study is extended to the comparison with (vp) deep inelastic seattering (DIS)
processes.

Let us first recall a well-known fact: the average charged-particle multiplicity meas-
ured in DIS (*°) does not agree with (ete~) data, as shown in fig. 1. On the other hand,
the (ete~) data, when compared with (pp) data, analysed removing leading protons,
show a good agreement (%814). In fig. 1 the dashed curve is a best fit to (ete~) and (pp)
data. It follows that DIS data and (pp) data cannot agree.

The purpose of this paper is to show that the disagreement, between the average
charged-particle multiplicities measured in DIS, and in (pp) and (ete~), is a consequence
of the omitted subtraction of the leading proton in the analysis of the hadronic systems
produced in DIS processes. In fact, in the analysis of DIS data, the leading proton in
the backward hemisphere is not subtracted. This means that DIS data are analysed
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Fig. 1. — The dashed line is the best fit to (n,,> measured, in (e*e~) vs. (V8 )4+,-, and in-(pp) removing
leading protons vs. 2Hy,q (vef. (*)). The points are the measurements of {fep> v8. W in (vp) deep
inelastic scattering, and the continuous line is the best fit to these data (ref. (“)).

without taking into account the «leading effect », which is present not only in hadron-
hadron interactions, but also in lepton-hadron interactions, as proved by us in previous
papers (112},

A direct comparison of our results with the DIS data is not possible, unless we modify
our analysis to follow DIS.

To make (pp) and DIS data comparable, we have to remove only one leading proton
in the (pp) final state. The properties of the residual hadronic system are studied as a
function of the invariant mass W:

W o ,\/(q\lnc __ qlleading 4 qi2n0)2 R

where ¢i*°, ¢i"°, ¢>**™® are the four-momenta of the two incident protons and of the ob-
served leading proton. In other words, in our experiment proton No. 1 is treated as the
lepton is treated in DIS (20).

The quantity W corresponds to the invariant mass of the hadronic final state as
defined in DIS analysis.

The experiment was performed at the CERN Intersecting Storage Rings (ISR) using
the Split-Field Magnet (SFM) facility, A description of the apparatus and of data col-
je°tion can be found elsewhere (%21,
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The results reported here were obtained from 2813 events at (4/s),, = 30 GeV.
These events were selected from a sample of « minimum bias » events, by requiring only
one leading proton detected in the apparatus. For details concerning the definition of
the leading proton, the event selection, and other information, we refer the reader to
previous papers (1-18),

The results are shown in fig. 2, where the average charged-particle multiplicity {n,>
is plotted vs. W2 and compared with the (vp) DIS data. The (vp) DIS data are below

2= 170 (GeV)?, while the (pp) data extend up to W?2== 500 (GeV)2. A good agree-
ment is seen to exist with DIS data in the overlapping region of the W2 range,
W2~ (100+200) (GeV)? It is furthermore very significant that the (pp) data are lying
on the extrapolation to higher energies of the fit to the average charged-particle multi-
plicites measured in (vp) DIS.
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Fig. 2. — The average charged-particle multiplicites (ny,> measured in (pp), at (\/E)DD = 30 GeV,
by using a DIS-like analysis, are plotted vs. W? (black points). The open points are the (vp) data
and the continuous line is their best fit (ref. (*)).

The results reported in fig. 2 show that, if the analysis of (pp) data is done in the
same way as for DIS data, i.e. without subtracting the leading proton in the « back-
ward » hemisphere, the average charged-particle multiplicities in (pp) and DIS processes
are the same. Notice that for one of the two colliding protons (ealled proton No. 1)
the «leading effect » is taken into account; this proton is therefore treated as the
lepton in DIS.

An interesting consequence of our study is that the ISR (pp) data make it possible
to reach a W? range much higher than the one reached so far by the highest-energy
(vp) DIS measurements. Our results, in the W2 range from 200 to 500 (GeV)?2, are there-
fore a firm prediction of what will be found by DIS measurements when these high W?2
values will be reached,




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


