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We want to separate the contribution from
prompt muon production and π/K  decays
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• D   cτ = 0.03 cm      Decays before absorber
• π cτ = 780  cm      Most are absorbed, but some decay first         
• K    cτ = 371 cm      Most are absorbed, but some decay first
γcτ >> 80cm → Decay Probability nearly constant between nosecones

Collisions occurring closer to the absorber 
will have fewer decay contributions. Should see a linear 
increase in decay background with increasing vertex.

Decay Contribution
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Deep Muon Candidate Vertex

“Muon” Vertex Dependence

=
Centrality > 20%

Very Linear Shape Due to Decays

Not due to vertex detector resolution 
Centrality > 20%

Centrality > 20%

1 < pT > 3 GeV/c
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Interacting Hadron Vertex 

Last Gaps 2 and 3, Pz St3 tail. 
Flat shape indicates little decay muon component. 
Since the longitudinal momentum cut should not 
discriminate between decay and prompt muons, the 
distribution is due primarily to the hadrons.

Centrality > 20%

Goal and Motivation

•• To measure heavy charm production To measure heavy charm production 
using single muonsusing single muons (from semi-leptonic 
decays of heavy mesons).  This would be an 
important extension of PHENIX mid-rapidity 
measurements using single electrons. 

•• Open charm measurements will be Open charm measurements will be 
crucial to understanding charmoniumcrucial to understanding charmonium
productionproduction, which is important for studying 
color deconfinement and color screening 
associated with a QGP.

First Look At Data Driven Simulation
• Single K’s and π’s thrown with BRAHMS (preliminary, 

5% most central) pT and dN/dy shapes. pT > 1 GeV 
required. Passed through full simulation/reconstruction.

• Decays: 900K Single Hadrons Gives:

• Punchthrough: 800K Single Hadrons Gives:

Last Gap Reached Reconstructed Decay Muons
2 161
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Last Gap Reached Reconstructed Punch Through
2 222
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4 66

NNsNNs

Station 3 Pz (GeV/c)
0 1 2 3 4 5 6 7 8

R
aw

 C
o

u
n

ts

0

50

100

150

200

250

300

350

Muon / Hadron Separation

Main muon identification is from 
momentum/depth matching
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Decay Component Transverse Momentum

From simple (event vertex corrected) subtraction 
of near muon spectra from far muon spectra free decays can be studied.

(NOT NORMALIZED, also NOT ACCEPTANCE/EFFICIENCY CORRECTED)

Decay “Muon” pT Distribution

Centrality > 20%

Region II – Region I
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Decays

prompt decay + punchthrough??
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Use scaled PHENIX central arm data to for basis of event  generator. BRAHMS 
preliminary data helps with scaling and justification ( P(y,pT) ≈ P(y)P(pT) ). Only 
measurements for 5% most central events are available from BRAHMS. 
(Some information for protons is also available.)

5% Most Central Events

BRAHMS data extracted
from Djamel Ouerdane’s 
thesis

BRAHMS
5% most central

Provides scaling

Extending the Data
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The PHENIX Experiment 
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Sources of Muon Candidates
• D (B) meson semi-leptonic decays

(D→µνµ K …) Prompt Signal
• Decay muons from hadron decays 

(π±→µ±νµ , K±→µ±νµ )
• ‘Hadron’ Punch Through

(π±, K±, p)
• Decays from J/Ψ, Φ, Drell-Yan…

(Small Contribution)
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The muon candidate distribution is divided by the event vertex 
distribution to reveal the expected shape caused by decays.

Very Different

Summary and 
Outlook

• A significant number of muons were 
measured in Run II Au+Au.

• A fraction of interacting hadrons can be 
clearly identified. (which helps with 
understand hadronic contribution)

Simulations
• A first approach to estimate the fraction of decay 

contribution used HIJING+GEANT Au+Au simulations.
– Large statistical error and large error due to lack of HIJING 

tuning (K/π Ratios, pT distributions etc.)
• With the recent availability of BRAHMS π and K data at 

Muon Arm rapidities, we can examine a data driven 
simulation approach.

• An accurate modeling of K and π (and p) production for 
simulation input is needed for punchthrough estimations.

Data Selection
Run II Au+Au min-bias from 

cleanest section of run 
(7.7M events).

Quality cuts on vertex, θ (η), 
azimuth, and track quality.

• Muon candidate vertex dependence 
provides important information about 
decay contribution. 

• A simulation procedure is being developed 
which will allow quantitative estimation of 
decay and punch through contributions.

• Differences in hadronic shower software 
such as FLUKA and GEISHA, and 
similar systematics, must be addressed.
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Centrality > 60%

Sharp Muon Peak

Long tail from interacting hadrons 
(not present in muons from simulation). 
Muons with this Pz penetrate deeper.


	Single Muon Production in        = 200GeV Au+Au Collisions at the                Experiment


<<
  /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 1.3
  /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
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /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 ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /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 false
  /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 false
  /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 <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [2592.000 3355.200]
>> setpagedevice


