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* 1968--Deeply Inelastic scattering of electrons on protons observed at
SLAC. First direct indication of sub-constituents of proton, “partons”
as explained by Bjorken scaling [J.D. Bjorken, Phys. Rev. 179, 1547 (1969)]

* 1971--High p scattering of “partons” via QED predicted for p-p
collisions by Bjorken, Berman, Kogut [BBK, Phys. Rev. D4, 3388 (1971)]

19772 First evidence of hard-scattering of constituents discovered at
CERN ISR--attention turns from spectroscopy to “high p, physics”

* 1974--J/p discovered at BNL and SLAC-people start believing that
partons are real and are the same as quarks.

* 1972-1982 properties of hard-scattering and “Jets” mapped out at
CERN-ISR for a decade 1975,1977-78 first theory papers on QCD
applied to hard-scattering

e 1982-Constituent-scattering Angular distribution measured at ISR 1n
agreement with QCD. (Rutherford scattering of quarks). SppS (UA2)-
first observation of unbiased Jets in hadron collisions.
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e 1965-1969 Beam dump experiments at ANL-ZGS and BNL-AGS

looking for “large angle” muons didn’t find any. [ZGS-Lamb, et al PRL 15,
800 (1965), AGS-Burns, et al, ibid 830, AGS-Wanderer et al, PRL 23,729(1969)]

« How do you know how many W should have been produced?

 Chilton, Saperstein, Shrauner [PR148, 1380 (1966)] emphasize the
importance of the timelike form factor, which is solved by

Y. Yamaguchi [Nuovo Cimento 43, 193 (1966)] Timelike form factor can
be found by measuring the number of lepton pairs e*e” or utu “massive
virtual photons™ of the same invariant mass; BUT the individual leptons

from these electromagnetically produced pairs might mask the leptons
from the W=.

This set off a spate of single and di-lepton experiments, notably the
discovery by Lederman et al of “Drell-Yan” production at the BNL-
AGS, E70 at FNAL and CCR at the CERN-ISR.
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Proposal to The National Accelerator Laboratory

E70-(F)NAL

"Study of Lepton Pairs from Proton-Nuclear Interactions;

Search for Intermediate Bosons and Lee-Wick Structure”
W. LEE, L.M. LEDERMAN, J. APPEL, Columbia University,
M. TANNENBAUM, Harvard University, L. READ, J. SCULLI,
T. WHITE, and T. YAMANOUCHI, National Accelerator

Laboratory.

ABSTRACT

We propose to observe lepton pairs emerging from high

energy proton-nuclear collisions. Large effective mass pairs

probe the hadronic electromagnetic structure. The con-
tinuum mass spectrum will be measured and any resonant
structures in the mass range up to ~ 28 GeV will be
detected with great sensitivity. The data provides a
prediction, via Conserved Vector Current theory; for
the production cross section for weak vector bosons and
these are also sought in the mass range ~8-25 GeV. We
also propose an iﬁitial photon-electron beam survey at
high transverse momentum which is also a W-search with

good sensitivity.

+ addendum Dec 1970 —

Correspondent: L. M. Lederman, Columbia University

June 17, 1970
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G. Giacomelli and M. Jacob, Phys. Rept. 55 (1979) 1-132
M. Jacob and K. Johnsen, CERN Yellow Report 84-13

* The rapidity plateau (although several of my RHI colleagues don’t

believe 1n a plateau). Will not be discussed 1n this talk.
» Hard scattering in p-p collisions via particle production at large py

which proved that the partons of DIS strongly interacted with each

other. x scaling measurements to find the underlying physics.
* Proof using same-side and away side two particle correlations that

high p, particles in p-p collisions are produced from states with two
roughly back-to-back jets which are the result of scattering of
constituents of the nucleons as described by QCD, which was

developed during the course of these measurements.
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e direct lepton (e*) production from the decay of (unknown at that
time-1974) particles composed of b and ¢ quarks.

* first and only J/Psi1 cross section measurement for all pair p;= 0 at
a hadron collider, until PHENIX at RHIC [PRL 92 (2004) 051802]
and CDF [PRD 71(2005) 032001 (15 years after their first publication)]

e direct photon production

J/Psi suppression has been the gold plated signature for the quark gluon plasma in AA
The Road To Success in HEP
ETTERS B . The Road To Success in HIP
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* The first modern QCD calculation and prediction for high p single
particle inclusive cross sections including non-scaling and initial state
radiation was done in 1978 by J. F. Owens, E. Reya, M.Gluck, PRD
18, 1501 (1978), “Detailed quantum-chromodynamic predictions for
high-p, processes,” and J.F. Owens, J. D. Kimel, PRD 18, 3313
(1978), “Parton-transverse-momentum effects and the quantum-
chromodynamic description of high-p, processes” .

* This work was closely followed and corroborated by Feynman,
Field, Fox PRD 18, 3320 (1978), “Quantum-chromodynamic
approach for the large-transverse-momentum production of particles
and jets.”

* Unfortunately jets in 4it Calorimeters at ISR energies or lower are
invisible below /5 = E. <25 GeV, which led to considerable
confusion in the period 1980-1982.
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* Incredibly at the famous Snowmass conference in
July 1982, many if not most people were skeptical

e.g. MJT Seminar 3/22/82
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* The International H
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later, July 26--31, 1982 changed everythmg
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At the CERN ISR from 1975-1982
two-particle correlations showed
unambiguously that high p particles
come from jets.

For the past decade these single
and two-particle techniques were used
exclusively at RHIC for hard-
scattering, with outstanding results...
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Split Field magnet, horrible magnetic field
uniformity. Track recon took ~5 yrs to
develop + 1 hour of CDC7600 per hour of

data! Great acceptance when it finally worked.

3< Rag < 45 GeV/c

1+ R (y,9) for associated particles
with pr > Q5 Gevic

| Office of
P BROOKHFVEN
sc’ence NATIONAL LABORATORY

U.S. DEPARTMENT OF ENERGY

BFS
NPB145(1978) 308

—~—

Progress in High-p Physics at RHIC P S£ENIX M. J. Tannenbaum 47/48


sapin
Text Box



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated 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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	Text1: e.g.


