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Summary. — The distvibution of the charged-particle multiplicities at the ISR are
studied in terms of the effective energy available for particle production in (pp) intlerac-
tions. These distributions are found to scale once {he effective energy, obtained via
the leading subtraction method, is wused, A comparison with the charged particle
distributions measured in {ete™) annihilation shows clear difference. This could he
interpreted in torms of gluon-induced and quark-induced jets; where the gluon-
induced jets are characterized by a wider multiplieit v distribution with respect to quark-
induced jets.

Purpose ol this paper is first to show that seule invarianee (1) is indeed present in
the chm*god-multiplicity distributions measured at ISR once the leading effects are
taken into due account. Second to compare these results with (e*te~) data.

Let us start with the cha-rged-muliipli(;it,\' distributions measured af the ISR. The
first step is to analyse these distributions in terms of the effective encrgy available for
particle production. In previous papers (2¢) we have indicated this quantity as

Vq(h9)2 = cffeetive hadronic energy .
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This is obtained rom {he quadvimonienta of {the two incident, protons at the 181,
once the two leading quadrimonienty of the oulgoing protons are subiracted from the
final state, i.e.

/ iy 2 o inc cading in eadingy 12
VG == VG — gy g (e — glotingy 2

Further details on the method can be Tound in our published papers and, in particular,
in ref. ().

We have always emphagized all along onr studied that the properties of the multi-
particle systems produced in (pp) and (eter) ecan be understood onee o {irm basis for
their comparison is established.

The firm basis is the subtraciion of the leading effect and the use of the correct
variables. This new method produces an impressive series of analogies (7) belween
the properties of the multiparticle systems produced in (pp) interactions and in (eter)
annihilation.

In a systematic seaveh for possible differences which should show up between the
properties of the multiparticlo svstems produced in (pp) interactions and in (etem)
aunihilation we have focused owr attention into the charged-multiplicity distributions.

Here, finally, an important differcnce shows up. As we will see later, the distributions
measured in (pp) interactions are wider (han (hose measured (&) in (ete ) annihilation.
The interesting aspect of this difference is that {he mean values of these distributions
are identical, within experimental errors, when measured in (pp) (>%) interactions and
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in (ete~) (1%12) annihilation, for the same values of effective energies available:
V()2 = (V). .

This is shown in fig. 1, which is an ¢ld result (%) of our studies reported here for the
convenience of the reader,
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Fig. 1. — The average charged multiplicity measured in (pp) (*) and (e*e~) (**1!2), Notice that the
(pp) interactions are studied following our method of subtracting the leading-proton eflect. The

taken into account (sce toxt for its exact definition). The guantity (‘/S_)e*e" is the cnergy available
in (¢*e—) annihilation.

Let us return to the charged-multiplicity distributions measured in (pp) interac-
tions. These distributions show a clear scaling behaviour if the effective energy available
for particle production

V()

is used as the correct energy parameter.
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Mapanrag, JI, K. NeuyeN, J. M. ParersoN, M. L. Pweri, 1. Pervzzn, Cir. Peyrou, M. Pliccono,
T, P, PuN, P. Rarinig, B. Ricirer, B, Sapournsr, 1. . Sciuasprer, R, . Scowrrrers, J. SIRGRIST,
W. TaANBNBAUM, G. H, TRILLING, F. VAaNNvUccer, J, 8. WHITARKER, J. E. Wiss: Phys. Lell. B, 70, 120
(1977,
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We have chosen two ranges of \/q b Ld 2 well separated, within our accessible range,
and

10GeV <vg(hi)* <15 GeV

25GeV < v/g{had)2 < 30 GeV .



SCALING IN THE CHARGED-PARTICLE MULTIPLICITY ETC. 297

The vesults are shown in fig. 2, where the full curve is the best fit to all data.
In the same fig. 2 we have reported the best fit to the charged-multiplicity distributions
measured in (e*e~) annihilation (31). It should be noticed that the (ete~) data scale
With (4/8)g4-.

The important point to emphasize is that the charged-multiplicity distributions
measured in (pp) interactions are wider than those measured in (ete~} annihilation.

This is the first elear difference that we have been able to find in the comparison
of (pp) and (ete~) data.

Let us close with a remark. The multiparticle systems produced in (ete~) annihila-
tion are produced by two (qq)-induced jols. The multiparticle systems produced in
(pp) interaetions are probably due to a mixture of quark- and gluon-induced jels.

It is, therefore, possible that the wider distribution of particle multiplicity is a
property which distinguishes gluon-induced jets from quark-induced jets.




<<
  /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


