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Introduction. — Detailed studies of charmed-particle production in high-energy pro-
ton:proton interactions are of particular interest. The experiments performed so far
have measured the total cross-section for inclusive (pp —D+X, pp —AFX) (*4) or asso-
ciated (pp — Ate-X, pp — DX, pp — AjetX) production (:¢). In these processes
no direct measurement is available on the production distributions of the charmed
particle.

(1) D. DrRisARD, H. G. FIscHER, W. GEIST, R. GOKIELI, P. G. INNOCENTI, V. KORBEL, A. MINTEN,
A. NORTON, R. SOSNOWSKI, S. STEIN, Q. ULLALAND, H. D. WAHL, P. BURLAND, M. DELLA NEGRA,
G. FONTAINE, P. FRENKIEL, C. GHESQUIRRE, D. LINGLIN, G. Sajor, H. FREHSE, E. E. KLUGE,
M. HEIDEN, A. PUTZER, J. STIEWE, P. HANKE, W. HOFMANN, M. PANTER, K. RAUSCHNABEL, J. SPEN-
GLER and D. WEGENER (CCHK COLLABORATION): Phys. Lett. B, 81, 250 (1979).

(?) XK. L. GiBoNi, D. DIBITONTO, M. BARONE, M. M. BLOCK, A. BOHM, R. CAMPANINI, F'. CERADINI,
J. BICKMEYER, D. HANNA, J. IRON, A. KERNAN, H, Lupwie, F. MULLER, B. NAROSKA, F. NAVACH,
M. NISSBAUM, J. O’CONNOR, C. RUBBIA, D. SCOHINZEL, H. SEEBRUNNER, A. STAUDE, R. TIRLER,
G. VAN DALEN, R. Voss and R. WoIsLAwW (ACHEMNR COLLABORATION): Phys. Letf. B, 85, 437 (1979).
(®) W. LOORMAN, T. MEYER, J. RANDER, P. SoHLEIN, R. WEBB, S. ERHAN and J. ZSEMBERY
(UCLA.-SACLAY COLLABORATION): Phys. Leit. B, 85, 443 (1979).

{(*) D. DRIJARD, H. G. FiScHER, W. GEIST, P. G. INNOCENTI, V. KORBEL, A. MINTEN, A. NORTON,
8. STEIN, O. ULLALAND, H. D. WAL, P. BURLAND, G, FONTAINE, P, FRENKIEL, C. GUESQUIERE,
G. Sasor, P. HANKE, W. HOFMANN, M. PANTER, K. RAUSCHNABEL, J. SPENGLER, D. WEGENER,
H. FREHSE, E. B. KLUGE, M. HEIDEN, W, HERR, A. PUTZER, M. DELLA NEGRA, D. LINGLIN, R. Go-
KIBLI, R. SosNOWSKI and M, SZEPTYOKA (ACCDHW COLLABORATION): Phys. Lelt. B, 85, 452 (1979).
(5) M. Basme, G. CARA Romuzo, L. CIFARELLI, A.CONTIN, G.D’Arr, P. D1 CESARE, B. ESPOSITO,
P. Giusti, T. MassaM, F. PALMONARI, G. SARTORELLI, (. VALENTI and A. ZICHICHIL: Measurement
of associated charm production in PP inferactions at Vs = 62 GeV, to be published in Nuovo Cimento.
(¢) J. IrioN, H. SEEBRUNNER, M. BARONE, M. M. Brock, A. BoaM, R. CAMPANINI, F, CERADINI,
D. Di BrronTo, K. L. GIBONI, D). HANNA, H. LuDWIg, F. MULLER, B. NAROSKA, F, NAVACH, M. NUs-
sBAUM, O. RUBBIA, D. SCHINZEL, A. STAUDE, R. TiRLER and R. Voss (ACHMN COLLABORATION):
preprint CERN-EP/80-229 (1980).
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In the field of DD production there was only one indirect measurement (coming
from p-production studies) of the transverse-momentum distribution of the charmed
mesons in the reaction pp —DDX at /s = 27 GeV (7).

The purpose of this paper is to report the first measurement of the transverse-mo-
mentum production distribution of the A} charmed baryon in the reaction

(1) pp — Al +e-+anything

at a centre-of-mass energy of /s = 62 GeV, the AT being identified via its decay
mode A} — pK™mt.

The emperimental set-up. — The experiment was performed at the CERN Intersec-
ting Storage Rings (ISR), by using the split-field magnet (SFM) detector (%), with 'the
addition of Cerenkov counters and electromagnetic shower detectors (EMSD) () to
trigger on electrons produced at 90°, and a large area time-of-flight system (TOF) (1%
for particle identification. A schematic plan of the experimental set-up is shown in
fig. 1.

A multiwire proportional chamber (MWPC) with analog read-out (¢« dE/dw» cham-
ber (11)), placed near the intersection region, was used at the software level to reduce
the background, from electrons produced in the =° and » Dalitz decay and in y con-
versions, down to about 509, level. The contamination from charged hadrons simu-
lating electrons was reduced to the 29, level, after a software refinement of the trigger
conditions.

Data analysis. — From the sample of selected events, a clear signal of A} decay-
ing into pK xn* () was obtained. Let us briefly recall how the analysis was performed.
(For full details, see ref. (5).)

The events were first required to have at least one positive particle with
%y, =~ 2p1JV/s > 0.3 and an error on the measured momentum Ap/p < 30%. The posi-
tive particle, with the highest xy, was assumed to be a proton (the mn* contamination
on the proton sample ranges from 209 to 29,, exponentially deereasing with. in-
creasing x;). In the invariant mass pK =+, the K™ (n+) is any negative (positive) track
not identified as P or =~ (p or K+) by the time of flight. All possible combinations
(the ratio combinations-to-events is only 1.15) were entered into the mass plot,
provided they satisfied the following conditions:

a) all particles were fitted to the vertex (within +5 cm) and had a momentum
uncertainty Ap/p << 309%;

b) both K~ and =+ were.in the same rapidity hemisphere as that of the proton;

¢) the rapidity of both the K~ and the =+ was greater than 1.0.

(") K. W. BrowN, B. C. BarisH, J. ¥'. BARTLETT, A. BODEE, M. G. SHAEVITZ, E. J. S18RIND, A. M.
DIAMANT-BERGER, J. P. DisgAw, M. FAESSLER, J. K. LiUu, F. 8. MERRITT and S. G. WOJCICKI:
Phys. Rev. Lett., 43, 410 (1979).

(¢! R.BOUCLIER, R. C. A. BRowN, H. CEESI, L. DUuMPs, H. G. FISCHER, P. G. INNOCENTI, G. MAURIN,
A. MINTEN, L. NAUMANN, F. Pruz and O. ULLALAND: Nucl. Instrum. Methods, 125, 19 (1975).

(*) M. BASILE, G. CARA ROMEO, L. CIFARELLI, A. CONTIN, G. D’ALI, P. Grusti, T. MAssAM, F. PAL-
MONARI, G. SARTORELLI, G. VALENTI and A. ZicHICHI: Nucl. Instrum. Methods, 163, 93 (1979).

(%) M. BASILE, G. CARA ROMEO, L. CIFARELLI, A. CONTIN, G. D’Avry, P. D1 CESARE, B, ESPOSITO,
L. FAVALE, P. GIUsTI, T. MAssAM, F'. PALMONARI, G. SARTORELLI, G. VALENTI and A. ZICHICHI:
Nucl. Instrum. Methods, 179, 477 (1981).

(**). H. FREHSE, F. LAPIQUE, M. PANTER and F. Piuz: Nucl. Instrum. Methods, 156, 87 (1978);
H. FREHSE, M. HEIDEN, M. PANTER and ¥. Pivz: Nucl. Instrum. Methods, 156, 97 (1978).
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In order to enhance the A} signal, the following conditions were imposed on the
hemisphere opposite to that of the A}: either the presence of a leading system of

n
charged particles with @, = 3 () > 0.5, or a signature for a leading system escaping
=1

detection, i.e. z;, << 0.1. The above sum was extended to all particles fitted to the ver-
tex and with Ap/p < 309%. The results are shown in fig. 2. Here the mass spectrum
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Fig. 2. — Difference between the pK 7w+ invariant mass spectrum associated with e—-triggered events
and the same mass combination. relative to et-triggered events.

for e~-triggered events was subtracted from the mass spectrum for e*-triggered events.
The presence of a «signal» in only the e—-triggered events is the proof that the en-
hancement in the pK =+ mass plot corresponds te a charmed baryon produced in
agsociation with an anticharmed particle decaying semi-leptonically. This is the source
of the e~ triggers. The «signal» is therefore identified as the charmed baryon A},
first discovered by Samros and collaborators (12).

Results. — To study the transverse-momentum (p,) dependence of the produced A7,
the pK =+ mass spectrum was divided into two different mass ranges: the «IN »
region (2.28 < m(pKn+) < 2.38 GéV/e?) and the « OUT » region (2.18 < m(pK™n+) <
< 2.28 GeV/e?, 2.38 < m(pK n*) < 2.48 GeV/e?). The events in the «OUT» region
have been used to give the shape of the background .to the events in the « IN » region.
The p, distribution of the A} was thus determined by subtracting, the « OUT » py
distribution from the « IN » py distribution. The « OUT » p, distribution was normal-
ized to the total number of background events in the «IN » region. The corrections
for the apparatus acceptance were applied to the real events, using single-track ac-
ceptance tables computed by means of a Monte Carlo simulation program.

Figure 3 shows the apparatus acceptance, as a function of p,, for pK n* events
in the invariant mass range between 2.18 GeV/c? and 2.48 GeV/ec?2.

(12) H. G. Cazzoyrr, A. M. ONorg, P. L, CoNNOLLY, R. I. LouTTiT, M. J. MURTAGH, R. B. PALMER,
N. P. Samios, T. T. Tso and H. H. WiILLIAMS: Phys. Rev. Lett., 34, 1125 (1975).
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Fig. 3. — Apparatus acceptance as a function of pg for pK
between 2.18 GeV/c? and 2.48 GeV/c.
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The experimental data are shown in fig. 4. They have been fitted with an expo-

nential function of the form: (1/p)(AN/Apy) «c exp [— bpy].

exponent the following result:

b=25404.

The fit is indicated by the dashed line in fig. 4.

The best fit gives for the

100;

05 10 15 20

pT[GeV/c]

Fig. 4. - Experimental py distribution of the A7 events. The dashed line is the best fit.
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Recent QCD calculations by Margorrs and collaborators (*3), using two-gluon
annihilation as the main process for open charm production in pp collisions, lead
to a value

b=228,

which is in excellent agreement with our experimental result.

(**) Y. A¥EK, C. LEROY and B. MarGoLiS: Phys. Rev. D, 22, $6 (1980).




<<
  /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


