Sea Quark Polarization
Measurement via W-Boson In
Forward Rapidity at PHENIX
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sqrt(s)=500 GeV @ RHIC
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Projected Errors for A,
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Original Muon System

| Magnet

— 3 stations of Cathode strip
chambers

— Each station has multiple planes
for redundancy

— Slow read out -> No trigger | 7DC North

— 5 layers of larocci tubes in x and gD

— 80 cm of steel plate absorber
(total)

de View North N

Same configuration in South 6
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High Momentum Muon Trigger

Runll 500 GeV Projection I

Inclusive 1 Production, 500 GeV/c
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PHENIX Muon Trigger Upgrade

() Two dedicated trigger RPC
stations (CMS design):
R1(a,b): ~12mm in ¢, 4x O pads

RPC3

R2: ~5.4mmin @, 4x O pads

R3: ~6.0mm in ¢, 4x O pads

(Trigger only — offline segmentation higher)

NSF (Funded)

(1) MuTr front end electronics (MuTRG-FEE)
Upgrade to allow LL1 information

JSPS (Funded)

+ Hadron Absorber for Offline S/N Improvement




How New Trigger Works?
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1. Minimum deterioration to existing MuTR performance

2. High/reliable triggering efficiency
Bottom Line
‘ |
\‘ A.J‘.meM
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Serial Output To trigger
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Logic

(1 OomV/diV') Parallel Output
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W Trigger System

Resistive Plate Counter
(RPC) (D segmented)

Trigger events with straight track
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ADTX 1. ZGbpS MRG
) 2 planes ,  lrigger
' / RPC / MuTRG data are
i — > MuTr  f—s-ee» also recorded on disk.
. 95% FEE :
Interaction Region Rack Room



New MUTRIG-FEE in North Arm
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Resistive Plate Chamber (RPC)

Based on CMS RPC technology
.95 kV Graphite : Resistivity 100 — 500 kQ/cm?

2 mm Bakelite : Resistivity 10° — 10" Q cm

oV
oV

2 mm

¥~ Signal Strip

Time resolution 1-2 nsec
Efficiency 96% for MIP

9.5 kV Noise Rate 0.5 — 5 Hz/cm?

Mixed Gas : Time resolution <3ns

95% C H F, (base gas)
4.5% i-C H  (photon quencher)
0.5% SF_ (electron quencher)

Average cluster size @ =<2 strips
Efficiency > 95%
Rate capability 0.5 kHz/cm?

20 — 40 % relative humidity Requirements for W trigger




RPC3 North Installation (2009)

'RPC3 Frame at UIUC
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RPC3 North installation | =
at PHENIX

Half Octant assembly at BNL Factory

Installation completed



Hadron Absorbers U310
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Forward Muon Arm Upgrades

RPC3 PHENIX Detector ’ RPC3
’/1 l Central Magnet \\*@N‘\%\
MuTRG FEE absorber MuTRG FEE
7DC South ZDC North \
=1 &=

Shields

Shields

MulD I I MulD
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Mu'T’

South Side View North

Runll
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Forward Muon Arm Upgrades

RPC3 PHENIX Detector RPC3
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Shields . Shields
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South Slde View North\, =

MuTr Anode Proper Grounding

Runl2

and LL1 algorithm, Neutron Absorber, etc...

Muon Arm Will be Continuously Improved its Performance!
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Runll High Momentum Trigger
Performance
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Runll Forward Muon Triggers

Commissioned

Physics Trigger

20
Prescaled



North+South SG1xMUIDxBBC Rejection Power
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The trigger performed well in rejection power except for very high luminosity run BBC>3MHz.



High Momentum Trigger Efficiency

Inclusive 1 Production, 500 GeV/c
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SG1 x RPC Trigger Rejection

N(SG1&&RPC)A||B||C) S(SG1&&RPC)A||B]|C)
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Tighter timing cut, Background shielding, better geometrical matching...
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RRC Eff (%)

RPC Eff (%)

RPC Eff (%)

2 4 6 8 10 12 14 16
half octants numbers (TOP O -7, BOTTOM 8-15)

4 South C Module
£ North C Mo
i

2 4 6 8 12 14 16
half octants numbers (TOP O -7, BOTTOM 8-15)

RPC Efficiency

* |nitially we struggled
to stabilize gas
operation, but
eventually it was
settled.

* Overall 80% efficiency
was established in
Runll.



IVIuTrlg FEE and RPC Timing Resolution
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Offline Analysis



Events/(1 GeV/c)
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Inclusive 1 Production, 500 GeV/c
1010EL\]I|IJI![\III‘III\‘Illll[I\Ill\JIl\II\[\IIg Fake High PT

10° 5
s
1050w

‘W boson

|
O  V/Z boson
E '\ A Bottom
10 7; \\A‘* 1 Charm
E T a
10 6L

oo,
10° CE@?\
Q

10?

e

aF
10° @9\ =5
E Rl e o= s ==
= AA O R N
20 CE Aa 0
102 s §

Y
10 % 44
RN 3
1 111l | 111 \ i ‘ i ﬁ] }‘j:l | |\'A 11 | 111l | 1111 ‘ I |

0 5 10 15 20 25 30 35 40 45
pr(GeV/c)

Heavy Flavor Decay Muons

Cosmic & Beam BG

Punch Thru

27




Raw Yields
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Summary

First Production Run was executed with New
Forward Muon Trigger (accumulated 25pb1).

Combined Trigger with MuTRG-FEE and MulD
provided Physics trigger.

RPCs were fully commissioned and will give the
timing info in offline analysis.

Forward W analysis team is initiated and analysis
now underway.

We continue to improve performance of existing
detectors (hardware and software wise).
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Figure 16: Longitudinal single spin asymmetries for ;= and p in the forward (top plots) and
backward (bottom plots) regions of the PHENIX detector as a function of the reconstructed muon
pr. The data has been obtained for GRSV siandard, GRSV valence [45], DSSV [14], and DNS
[47] using a maximal and minimal sea polarization scenario in RHICBOS [58] afier detector
simulation and inclusion of background for 300 pb~" (full symbols) and 1300 pb~" (open sym-
bols) assuming 70% beam polarization.
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Charge reconstruction basic cuts
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Josh Perry’s Online Monitor
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GL1 Trigger

¥ hits processed thru LL1

Efficiency =
I Y # hits processed thru DCMIF

Identical hit
information




MuTrig-FEE Parameters
 Function | options
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Gap LOGIC

LL1 Width
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No MuTRG-FEE

20f3 30f3
1~7 (2,3)

St3
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Events/(1 GeV/c)

Inclusive 1L Production, 500 GeV/c
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MuTRG System RunQ9 performance

Better efficiency is the trade off of weak rejection power

MuTRG performance at BBC=1.5MHz

e MulD Algorithm

eTrack Matching w/ MulD
eTiming cut w/ RPC
*Track Matching w/ RPC
eNeutron Backgrounds
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