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Summary. — The correlations between the two «leading » protons in the
z-range 0.4<2 < 0.9 are measured to be below 4 19, at the highest
ISR energy.

PACS. 13.85. - Hadron-induced high- and super-high-energy interactions,
energy > 10 GeV.

In previous papers we have reported (**3) on the relevance of studying
proton-proton interactions with the technique of subtracting the «leading »-
proton effeets.
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Here we report on the study of the correlations between the two leading
protons, a study which is relevant in that it is the first step that has to be taken
before trying to understand if there are similarities among the correlations
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existing in multiparticle hadronic systems produced in (ete-) annihilations and
in (pp) interactions (1¢).

The correlations studied in the (pp) channels have so far (16) been made
without the subtraction of the leading protons. Nevertheless, conclusions have
been proposed (°) in terms of differences existing between (pp) and (ete~) cases.

We have reported in previous papers (*1%) that the «leading »-particle
effect is a basic feature of hadronic physics. We, therefore, believe that the
first step in trying to understand the comparison between (pp) and (ete~) is
to start with the key phenomenon that governs the multiparticle hadronie
systems produced in (pp) interactions, i.e. the study of the correlation between
the two leading protons. In fact the basic quantity which, according to our
studies (*1%), governs the multiparticle production process in (pp) interaction
is the total effective hadronic energy available. This quantity is obtained by
subtracting, from the total invariant four-momentum of the initial state, the
totel invariant four-momentum carried out by the two leading protons.

Let us recall the main points of this argument. Given two protons in the
initial state, let ¢\** and ¢i*® be their four-momenta. The total invariant four-
momentum of the two colliding protons is

(1) oo = 4" + €™

and the invariant mass of the system is

(2) V(i) = 283,

where E* = B = E* in the (pp) c.m. system. In the standard notation
(3) Vg = (V8 -

Let ¢y**" and ¢;*™* be the invariant four-momenta of the two leading pro-
tons in the final state. The total invariant four-momentum carried away by

the two leading protons will be

(4) q]Lea,ding + qleadlng leading .

qtotal

This is the basic quantity to subtract from ¢, in order to know the effective

total hadronic energy available for particle production in a (pp) collision:

(5) V(i) = V(@i — ior®)® .

(*%) Tor a review on and references to the original work, see W. KocH: Proceedings

of the XIIT International Symposium on Multiparticle Dynamics (Volendam, 1982),
to be published.
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The main point of the present analysis is to study if the two leading protons

are correlated.

The data used in the present analysis have been taken at the CERN Inter-
secting Storage Rings (ISR) using a system of multiwire proportional chambers
in a large-volume magnetic field (1%). The reaction studied was

(6)

ine

where p’;

leading
1

prepy > p

+plzeadinz _‘_ a}nything y

indicate the two incident protons, and p;3*** the th leading protons.

The data taking was performed by using unbiased events in order to have a
set of genuine inclusive (pp) interactions (reaction (6)).
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Fig. 1. — Scatter plot of the fractional energies of the two leading protons,
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The results are presented in fig. 1, as a scatter plot in terms of the guan-
tities 2} = B3¢ By, Bach point in the (w7, #;*"*) scatter plot rep-
resents an event. The uniformity of the distribution of the events in the

scatter plot is the proof that there is no correlation between the two leading

1.0 T T T T ] T T T T

>

Leading
I
2
I
1

2

&

0 0.5 1.0

X‘Leading

Fig. 2. — The average value (wy*™) for fixed »** is plotted vs. #7*"™. This is
obtained from the scatter plot of fig. 1.

protons. A more quantitative analysis of the same data is reported in fig. 2,
where the average value {x;***) at fixed x,

i Jeadi
xzeﬂ; ng
[<{vlzeading>]w1 fixed — _l=_1~‘_
N #y fixed
is plotted ws. x,. The data correspond to a total of 4841 (pp) events at
(Vs),, = 62 GeV,

The basic features of the data presented in fig. 2 are:

i) All ol values are known with a precision which ranges from 1%
to 1.5%,. Within their statistical error, all {ux;****) values are compatible with
a constant wvalue, their average.

ii) The maximum slope, compatible with the uncertainty of all data,
corresponds to a maximum variation in (x> of --19%.

Any correlation between the two leading protons, should ib be there, must
be so small that it does not produce effects above the quoted +1 9%, level.
The fact that the two leading protons were not correlated is a result that
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we had already obtained during the very early stage of our studies. It has
been presented at many seminars and conferences but never published, be-
cause, in our new way of analysing multiparticle hadronic systems produced
in (pp) collisions, the absence of a correlation between the two leading protons
was the starting point. If strong correlations had been present between the
leading protons, our analysis would have lost its very simple nature and would
have needed involved and complicated arguments.

The results of our studies on two-body correlations () and on charge
correlations (1¥) among the particles produced in (pp) interactions, once the
« leading protons » have been subtracted, will be reported elsewhere (1%:12),

% k%

We thank Prof. G. WoLF for having suggested to ms the publication of
the leading-proton correlation studies. We were not aware of the fact that
this basic feature of our new way of analysing multiparticle hadronic systems
produced in (pp) interactions was not so well known.

(*") M. BasiLg, G. BonNvicInt, G. Cara Romuo, L. CIFARELLI, A. CoNTIN, M. CURATOLO,
G. D’Axf, C. DEL Para, B. Esrosito, P. Grusti, T. Massam, R. Nania, F. PALMONARI,
G. SarrorELLI, M. SPINETTI, G. SUsINNO, L. Voraxo and A. ZICHICHI: Comparison
of two-particle correlations in (pp) interactions and (ete~) ammihilation, in preparation.
(*¥) M. BasiLE, G. BonviciNi, G. Cara RomEro, L. Cirarrrrr, A. ContiN, M. CURA-
ToLo, G. D’ALf, C. DEL PaPra, B. Esposito, P, Grustr, T. Massam, R. Nania, F. PaL-
MONARI, G. SARTORELLI, M. Spingrri, G. Susinno, L. Vorano and A. ZICHICHI:
Charge correlation studies in (pp) compared with (ete-), in preparation.

@ RIASSUNTO

Nelle interazioni protone-protone alla pit alta energia degli ISR, la correlazione in »
tra i due protoni «leading » misurata; nell’intervallo 0.4<x<0.9 & stata trovata in-
feriore a + 19;.

Pe3rome He MONIyveHO.




<<
  /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


