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The PHOBOS Apparatus
Trigger & Centrality

 Paddle Counters
e /DCs

137000 Si Pad Channels “&= $ e
* 1 Layer 4 Multiplicity Array

« Octagonal Barrel + Annular Rings
* 16 Layer 2-Arm Spectrometer
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The PHOBOS Spectrometer

« Quter layers situated in
2T magnetic field

= * High segmentation in

' bending direction

« Tracking within 10 cm
of interaction point

X
Coverage near mid-

rapidity
* Phi acceptance of 3%
per Arm
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PHOBOS-Spectra @ 200GeV
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Comparing Au+Au and pp Spectra 1

10
PHOBOQOS Preliminary
Au+Au 200 GeV
d’ 10 -
5 Central (W +h)/2
5,
"2 10 B
o™
o N
T 10_3_ ¢
p""'l:_ | oCbo
.
_ =
ﬁ 1 0 5__ §b§)
- UA1200 GeV pip ;
10_ I R R E NN NN RN A R N
0 2 4 6
p; (GeV/c)

ICHEP 2002, Amsterdam

Gerrit van Nieuwenhuizen/MIT

Production of high p+

particles dominated by

hard scattering

High p; yield prop. to N
(binary collision scaling)

Compare to pp spectra
scaled up by N

Violation of N, scaling
observed at 130GeV
(PHENIX/STAR publications)

Jet quenching?

coll



Charged Particle Production
Total Multiplicity
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Total multiplicity scales with N,
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Comparing Au+Au and pp Spectra 2
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Scaled Spectra / pp-Fit

PHOBOS Preliminary _
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Scaled Spectra / pp-Fit

PHOBOS Preliminary
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Centrality scaling in p; bins
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Noart Scaling at high p;

PHOBOS Preliminary
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=N, scaling describes data at pr = 4.25 GeV/c
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Evolution with Centrality
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Summary

* Measured h* p;spectra in 200 GeV Au+Au
collisions

* pt range: 0.2< p;y < 5GeVic
 Rapidityrange: 0.2< y <14
* Centrality range: 65 <N, < 344

 Data show:

- Substantial difference in spectral shape between pp and
peripheral Au+Au (N, ~ 69)
* Minor change from 65 to 344 participants

- Evenatp;of4 -5 GeV/c, N
central Aut+Au

-art ~Scaling from peripheral to
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1he End
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Comparison to Lower Energies
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How to compare spectra to pp?

 Observations:

« Mid-rapidity multiplicity compatible with two
component model

» Total multiplicity shows N, scaling

 How do spectra scale with centrality?
* Does scaling change over the p; range?
 Crucial for physics interpretation
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Charged Particle Production

Central Density
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Number of collisions at different Energies
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Integrated Yields vs Centrality
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Mean p; vs centrality
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Centrality scaling in p; bins
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Corrections
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RMS rel, uncertaini RMS rel, uncertaini

RMS rel, uncertaini
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Surn rel, wicertaintie

L)
fr-
fariy
o
&7

=

Resolution/fBinning

F

&5
oF
ELF
fr-o
T

ez

fry
fr-4
&35
fre-o
T

Yz

fry
£ F
&5
fr®-o
&

iy =
Py (Gevic)

Hot channels

= =
Py (GevIic)

SpecHfiSpecP

iy =
Py (GeVIc)

Gerrit van Nieuwenhuizen/MIT



Triggering on Interactions

Negative Positive
) “Paddles Paddles
ZDC N ZDC P
+-_Z
PN PP
+ Coincidence between 27 N\
Paddle counters Q valid
— . L oL Collision
 Paddle + ZDC timing reject :
background o
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200 GeV MC

Centrallty Determlnatlon
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Particle Tracking In Spectrometer

1. Road-following algorithm
finds straight tracks in
field-free region

2. The curved tracks in B-
field found by clusters in
(1/p, 0) space

3. Find match of straight
and curved by 0,
consistency in dE/dx and
fit in yz-plane

4. Covariance matrix track
fit for momentum
reconstruction and ghost

rejection
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Spectrometer Performance

Acceptance Momentum Resolution
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Data Sample Production Run 2001(200 GeV)
« 7.8 M Au+Au Events, Min. Bias Trigger
« 32 M reconstructed particles
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