Single muon analysis for d+Au collision at RHIC

Sanghoon Lim
Yonsel University

HIM, Pyeongchang
LM LHCL L

Monday, February 20, 2012



Monday, February 20, 2012



Outline

- Single muons in forward rapidity from d+Au collisions

- How to the extract muons of open heavy flavor from hidden
backgrounds

« Current status...

Monday, February 20, 2012



Single muons...

> i {prse
» Measurement of heavy flavor production cross section
- Reference for heavy-ion and deuteron-gold collision
» Comparison with pQCD calculation

* In heavy ion

» Measurement of heavy flavor production in heavy ion collisions

» Study of medium effect @,Q\
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Nuclear modification factor

» Suppression In the most central Cu+Cu collisions
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Forward rapidity in d+Au collisions

- Particle production in the forward rapidity region(d going side) is sensitive
probe of the small-x partons in the gold nuclel

« SOUTH (y <-1.2) :large x ~ 0.09 (Anti-shadowing/Cronin regime)

* NORTH (y > 1.2) :small x ~ 0.005 (Shadowing/suppression regime)

PYTHIA open charm simulation
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PHENIX Muon Detectors

deuteron > 4 < gold
PHENIX Detector & - .
Muon Tracker ; Centa Mg A Muon Identifier
\
Momentum hadron/muon
TS UTE L — separation

S-layer sandwich
of chamber and
steel

Muon Magnet

3 station inside “

Side View North

Local Level |
trigger

South Muon arm : -2.2 <1 <-1.2| [North Muonarm:1.2<n<24
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Source of tracks in the muon arm

Muon from heavy
LR - HENIX Detector
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Source of tracks - Decay muon from light hadron
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Source of tracks - Stopped hadron and muon

Tracks stopping in Gap 2
stopping” muons and hadrons

~1\

Raw Count

— hadrons

L ='="-=‘_ -,

4 . s Momentum (GeV/c)

Tracks stopping in Gap 3

Muons above 2.7 GeV/c punch
through the entire detector.

Momentum GeV/c

Raw Count

* Most of tracks having low momentum are muons from hadronic decay
» After p; cut, pure stopped hadrons are left

=>Hadrons at GapZ and Gap3 important components for matching
simulation and data
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Source of tracks - Hadron punch-through

» Survived hadrons against ~OA absorber
» Dominant than decay muons over pt > 3 GeV

- vertex iIndependent
» Estimation of hadron punch-through is the key to reaching the signal
» No light hadron measurement in this rapidity window ~ <y>=1./

» Stopped hadron just give limited information

- Massive hadron simulation with reasonable hadron input spectra
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Source of tracks - Decay in track volume

» Muons decaying in tracking volume can be reconstructed high pr tracks

» Using hadron simulation, the pd0 distribution of background tracks can be
estimated
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How to extract signal?

- Basically, after removing all sources of background, only muons from heavy
flavor decay will remain.

» After background subtraction, just do one reconstruction efficiency correction for
prompt muon
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Hadron cocktail

» Hadron cocktall
* limrited hadron results in the forward and backward region
» light hadron spectra study of event generator (PY THIA for p+p, HIJING for d+Au)

» LAST ingredient for blending => Hadron shower code

FLUKA & GHEISHA

* From previous single muon analysis iIn PHENIX, the
overall flux of particle for GHEISHA is half of that for
FLUKA

- Adjusting hadron interaction cross section separately for
each hadron shower code and find out BEST
combination for background estimation
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Tuning the cocktail

* The results of hadron cocktall are normalized to the measured gap 3
stopped hadron yield

» check the each hadron package well matched to gap 2 stopped hadron yield after
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Check the z-vertex of muon candidates

» Last gap tracks from hadron cocktall contain hadron punch-through and
decay muon => tendency of z-vertex should be matched

inclusive total decay muons
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Do Step by Step...

Data production and basic quality check are completed.

Study of track quality cuts and reconstruction efficiency are almost
completed

* Input hadron spectra study is still going
 HIJING estimates well the light hadron in d+Au collisions

» PYTHIA for p+p will be checked soon

Massive hadron simulation

» At first, test hadron packages(modified hadron cross section) used for previous
single muon analysis
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Midterm check - Decay muons
Run9 p+p 200 GeV
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Midterm check - Decay muons
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Summary & outlook

* Single muon measurement from open heavy flavor in d+Au collisions Is
expected to be a good probe searching for cold nuclear matter

 Statistical error would be reduced with d+Au data in Run8

» Good comparison to Cu+Cu results

» New subsystem in PHENIX, FVTX starting from this run is expected to
help background reduction and Charm and Bottom separation
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Back up
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Open Charm Decay

Open Bottom Decay

Tau Lepton Decay

Thermal Radiation

Drell-Yan

Charmonium

Light Vector Mesons
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