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Outline

N

#Detector layout.
#Hadron/Muon separation.

#Cuts.
#Hadron R, measurement for d+Au.
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The PHENIX Detector
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PHENIX Muon Arms

- MuTr: the tracking detector

3 octagonal stations of cathode strip chambers in
magnetic field. Measuring track momentum.

e MulD: the muon identifier

Layers of steel with h5 gaps per arm filled with
planes of transversely oriented larocci tubes. The
deeper a track hits in MulD, the more likely it Is a
muon.

eMost hadrons either shower and stop in absorber or
decay into muons before absorber, rest are
measured in MuTr.
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Hadron selection

" ®PHENIX Muon arms can be used to
detect hadrons by two methods:

= Hadrons which penetrate partway into the
MulD steel and stop, unlike muons which
go all the way to the back. These are the
punchthrough hadrons.

= As light mesons (primarily pions and
kaons) travel through the detector, they
decay into muons. Yields of these hadron
decay muons can allow us to obtain
iInformation about the parent mesons.
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Major Sources of Hadronic Tracks

Identifier Tracker Absorber
> < >
& |
< >
Collision range
GAP43210
| Symbols > >
Absorber Detector Muon Hadron

1 : Hadrons, interacting and absorbed (98%)

2 : Charged n/K's, "decaying" before absorber (<1%)

3 : Hadrons, penetrating and interacting ("stopped")

4 : Hadrons, "punch-through" —~——
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Analysis Detalls

# 67 million minimum bias events and 5.8x10° events
-4——triggered by a track penetrating into deepest layer of
the MulD.

# Rqp: Ratio between the central and peripheral yields
scaled by the number of binary collisions, where it is
assumed that peripheral is similar to pp:

1 dN central
N ti?nr::; "\ d ndp ;

cPp—— | dN periperal
N peripheral (d 77de j

binary

# Advantage: a lot of detector systematics cancel.

# Disadvantage: most peripheral bin of 60-88% still
corresponds to 3-4 collisions and not all nuclear effects
might be eliminated. R
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Stopped hadrons |

» MulD has
-several-ayers of

steel, so deeper a

A 4

particle Muons in deep gap
pen9trates,

greater is the
chance that it is a
muon.

Hadrons in shallow gaps

A 4
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Stopped hadrons ||

- Use shallow MulD layers to select stopped hadrons
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Secondary hadrons from showers

B2F -
ns in given g MC
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«Secondary particles oL B L
from hadronic showers -
have larger angular _
spread due to different R t1f5 — 2;5 o
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*AO cut reduces shower | L .

; _ high p; contamination as a function
contamination. of prat collision vertex
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1/6,,, dN/p,,,dAO

Comparison with Data
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Summary of stopped hadrons

N

# Some hadrons punch though the absorber
but get stopped In the shallow MulD gaps.

# By selecting particles with pr > 1.9 GeV, we
are able to select the stopped hadrons.

# Additional angular cuts are used to reduce
background from shower particles.
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Decay Muons |

» Light hadrons
~tlike-ptons-and

kaons can decay

INt0O MuoNSs Muon
before reaching pjpn /
the MulD. y—
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Decay Muons ||

» The decay probability of a meson with

-4-momentum p iIs proportional to the distance (L)
between collision vertex and absorber:

L-m
Pdeca,y(pa L) =1—e 7»
»Hence by looking at the the z-vertex
distribution for events with single muon
candidates, we can separate the muons that
come from pions/kaons from other
contributions.
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Decay muons and z dependence

nucl-ex/0411054 (accepted by PRL)
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Nuclear Modification Factor: Ry,

# \We define the nuclear
o, modification factor as:
d?oc™
_ dedU
RAA(pT) - < Nbinary > d2GNN
O-ilr\]ltle\ll dp,d7n

pions):

# At mid-rapidity (for

= R,,<<1 for Au+Au

= R >1 for d+Au

# FInal state

Interactions

responsible for “jet

guenching

" Instead of

Initial states.
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Physics at forward rapidities
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Rep VS M (1.5 < pr 4.0 GeV/c)
nucl-ex/0411054 (accepted by PRL)

m PTH at forward
& HDM at backward
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Rep VS Py at forward & backward
ty nucl-ex/0411054 (accepted by PRL)
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Summary of hadron measurement

“#Get MWG nanodsts.
#Make basic track quality cuts (2, nhits).

#:Select particles in shallow gaps (2 & 3)
with p > 1.9 GeV to get stopped
hadrons.

#Look at z-vertex distributions to get
decay muons from hadrons.

#Calculate R,
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Charged particle bend
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Ap & 0: particle momentum
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Particles passing through a gap
- Tonization in the gas
- Strips collect induced signal

Track
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More detail: vi-nham's run4 mutr focus talk
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