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‘RealW-production-as accg&ta/

quark helicities

Maximally parit?r violating V- (3

A interaction selects OIﬂY Proton helicity ="+" Proton helicity =""
lefthanded quarks and —{ ¢ ﬂi:
righthanded antiquarks: A N
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Sea quark polarization ViaW praduftio/n
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W kinematics
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W kinematics
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W kinematics
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ia: quark fla nges
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ia: quark fla nges
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Forward W analysis

W momentum 31 31

cannot be ignored £l 4

Jacobian peak only

visible for forward O TS s SO a0 s s
moving W* decaying g.; T ——

at close to 9o degrees & 2

Need to understand  © 5

and suppress 'i o
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backgrounds lacking 5 ooV R

d,IStht signal Pythia 6.4, muons in rapidities
signature 12_24
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PHENIX Muon trigger upgrade

Inclusive 1 Production, 500 GeV/c

o(tot)=60mb, L=3x1032cm™s™

— 'V‘I TTT | TTTT | o l TTTT ‘II ) I TTTTTTTTT | TTTT [ TTTT]
= 10°L current trigger <MuID) E (500GeV)
& 10’ threshold = Wbosn - e collision rate = 1I8MHz
< 10:;3‘»‘~ﬂ O YZboson - o (after luminosity upgrade)
£ R 4 Botlom DAQ rate limit < 2kHz (for
) AN ¥ [ Charm N
5 R, muon Arm)
100504 1 W dominant - Therefore, required rejection
= A 3 A
05 GS%? : : 5 ratio
a FEesl— -
oo 3 ° > Q000
wf_m E . 4 .
s PR 0 oo M But, MulD-trigger rejection ratio
1020 Y » @w (500GeV)
: . -
10 £ %\'?m . C = L
L ﬁ; T\\‘r‘a N A higher momentum trigger
0 5 10 15 20 25 30 35 40 45 was needed
PYTHIAS.7 pi(GeV/c)
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PHENIX Muon Trigger Upgrade
| detectors

RPCMulD . MulIRPC
| ﬂ , K7 MUTR Central Magnet R o [ ﬂ ./
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=B &=
~ MuiD| i MulD_
(S
(=)}
—_ H MuTlr i
L UAA ; South Side Vie}v North ' R
N 185m-= 10 fi l 7» ’v
MuTR FEE upgrade RPC
selecting muon fast selection of provide timing information
momentum > 2GeV/c  high—-momentum—tracks and rough position
information
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Real muons from heavy
flavor and DY decays
get smeared to higher
transverse momenta

Low energetic hadrons
(huge cross section)
decay within the muon
tracker, mimicking a
straight track

Raw yields 3 orders
above signal
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orward Muon Backgrounds
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Reducing the background

components
H. Oide

Apply sensitivity to

multiple scattering to =1
reduce hadronic \/ + / / *
backgrounds N i
Initially (2011) cut B ol B i
based removal of — |
backgrounds N

Improved by using

likelihood based pre- -

selection and

unbinned max :
likelihood fit R T N

1
0 5 10 15 20 25 30 0 5 10 15 20 25 30
A,
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% r South Arm % N South Arm % C South Arm % E South Arm
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Define Wness

South Arm p*

likelihood using 5-9
kinematic variables
based on signal MC and
data ( = mostly BG)

A(SIG) >
Wness =
Asrg + ABc
A = [p(DGO,DDGO), p(DCA,), p(x>),

p(RPC1,3_-DCA),p(FVTX _Match),p(FVTX _Cone)|
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W signal fit

South Arm p*

W had Wt

After preselecting W vrm TWE
like events (>0.92) ORI e

erform unbinned max
ikelihood fit in
independent variables
rapidity and effective

bending angle 0 01 02 03 04 05 06 OF 08 ownes;
Shapes for fit are
eXtI'aCtEd fI'Om: PDFs used for fitting PDFs used for fitting

oo

e Hadron Background:
extrapolation from
lower wness data

e Muon from MC (fixed)
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W sign

After preselecting W
like events (>0.92)
erform unbinned max

ikelihood fit in

independent variables
rapidity and effective

bending angle

Shapes for fit are

extracted from:

e Hadron Background:
extrapolation from
lower wness data

e Muon from MC (fixed)

e Signal MC

9/22/2013

0.035 |
0.03

0025 |
0.015

0.01
0.005

y

R.Seidl;: PHENIX W-->mu res

al fit

South Arm p*
w0 W had Wt
w ZIDY

openbottom [ direct
onium [ opencharm
Hadrons Data

B L[N

0 o1 02 03 04 05 06 07 08 O

Wnass

= r
s -
=t Full MC ™
Sl de‘t-Mphd
"t Test

r 18<p <60 GeVic
260 -
200 -
1ga |-
1w

sof-

» i
G|r|||||||I|||I|||I|||I|||I|||

1.2 1.4 1.6 18 2 2.2 24 26 A1 008 006 -004 002 0 002 004 008 008 04
Ll dw3



/
//\h ° o /.
Analysis status - efficiencies

All re 1 eva nt e ffi C i e n C i e S South p” Trigger Efficiency South p* Trigger Efficiency

have been calculated INEARI B o
* Trigger efficiencies S o

e Detector and _
reconStruCtion .9:1.2'1.4 16 18 2 22 24 26
effiCienCieS and their North p Trigger Efficiency ! _ North n* Trigger Efficiency !

1.2 14 16 18 2 22 24 26

Y
Y

rate dependence
e Pile-up luminosity "3 i
correction in progress iy o

| [ 2
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Luminosities
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Luminosities FOM: LP?
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g I 5 L
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i [GeV] [%] L [pb1] LP4[pb] LP2 [pb1]
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Forward W asymmetries

After extracting S/BG ratios

a2 10— ‘ : - :
(in 2012 preliminary data Tl Eeemey woarssaveocvay |
~0.3) extract asymmetries | = O
and correct for BG (BG " —————
asymmetries are consistent o8 e —
with zero ) 1ot , ; s
Inclusion of FVTX e | |
information will improve BG ) osf o | Jp—
rejection (isolation, multiple e _
scattering) | P
2011 and 2012 Analysis will be .. | | prefirainary! |
finalized soon B i 0 i E

2013 data analysis is ongoing
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Forward W asymmetries

After extracting S/BG ratios

(in 2012 preliminary data Tl mihwewey e yiE
~0.3) extract asymmetries S = §
0.0} 1] + —4 t_;___@_@_rf" .
and correct for BG (BG | _ g ==
asymmetries are consistent - * T ]
with zero ) 100 -‘1 ; '1 E
Inclusion of FVTX  rop ‘ . . .
a 5 o 5 < [ WHZope ]
information will improve BG oo /l_/_//
rejection (isolation, multiple i o= ,ﬁ“’# R
scattering) L] .
-0.51 .
2011 and 2012 Analysis will be e sy o ey B
finalized soon ? ! 0 1 f

2013 data analysis is ongoing
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" Outlook

e

/

RHIC Spin NSAC write-up:
Aschenauer et. al: arXiv:1304.0079

ReaIWbOSOD < : *Rp D +p = WE+ X — ¢*+ X 25GeV<E <50 GeV

5 06- oo p+p —=>W=+X = u*+ X I5Gev<£"
production as clean . +

i TAR PHENIX
access to sea quark 0.4f +%
helicities 0ol +
) [ —4— \a
RHIC has delivered 510 ot S -
GeV polarized pp _022_
collisions from 2009-2013 }\*1\#& gl ji%‘%,
~0.4
Run 13 analysis will L) 630pp =55
significantly improve sea T " e
. ° i ' (.'][J: ])ti.‘ﬂ\'l].;(i;'\.i’.[.\ ) | [
quark helicity knowledge N T 2
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ed impact of

full data set

Substantial uncertainty
improvement of the sea
quark helicities

DSSV framework ready
to include W asymmtries

NNPDF in the process of
including W
asymmetries

R.Seidl; PHENIX W-->mu results
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Backup
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~ DSSV/CHE predictions

DSSV, PRD80 (2009) 034030

Only 1% uncertainties R S
shown, actual LAY s 206y)
uncertainties larger '
Potential impact of ‘
turnaround of Ad at high ~ «| —asvw — s
x visible in forward W- AESSAEASESEAREEESSSS
asymmetries Ol =

-1 0 1 2
T]]epl

[
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I RPC
RPC 3 timing information project
\ ' rough position information
| / digitize
[ MuTr / A::——?_ﬁ\; iﬁfﬁ hit signal
/ P canmby /
Station2 | ] / / /4”("/
Tl aera | digitized
! \ Muon Tracking Chambe ot charge Amplifier Discriminator
A 1. N .
Stationl ' £::—'—l_b—T/_\f\— - ;T:LT:LFT _gwlt signal
| a7
B ——‘ [ [ [
digitized

P ﬂ—”‘M hit sigha

s LLLSL - MuTRG /
= project
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PHENIX Forward W trigger upgr
installation and commissioning

Runll Forward Muon Triggers
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W Cross sections

Correcting acceptance 1o* L Theory: FEWZ and MSTWO0S NLO PDFs
- . - N
and efficiencies one can gt e
obtain the absolute W/Z "¢ e
. g I PRoW ® STAR  * UAT
Cross sections: R L s Phenix  # UA2
¥ of A noMs . 400
Excellent agreement of W
the scale dependence gk -
from RHIC to LHC Al P
C - 10t e e
R S E ~
AN oo
45— | l ﬁt}ﬁ'll.‘.l E_pp_rzl-?.._.-"’-*
< E e STAR2009 Data 1 10° =
2 : WE (GeW)
[~.-] FEWZ NLO MSTWO&
1 [ FEwZNLOCTEQ 6.6
[.I_ ﬂ.|2 U?-‘-‘I ﬂ?ﬁ 'CI!B 1
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pp @ 500 GeV
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3He p @ 432 GeV
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pp @ 500 GeV
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caveat: A, study assumes 216 GeV 3He

beam

but 325 GeV x Z/A was too optimistic
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conservative: 250 GeV X 2/3 = 166 GeV

does not affect A, much but cross section smaller
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Forward W decays

Forward W decays
advantages:

e largest sensitivity to the
anti-u quark polarization

e some sensitivity to the
anti-d quark polarizaiton
(due to decay kinematics)

e With high statistics
possibility to test d pol
sign change

But no Jacobian peak,
experimentally more

difficult

9/22/2013 R.Seidl: PHENIX W-->mu rest
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Forward W decays

Forward W decays
advantages:

e largest sensitivity to the

anti-u quark polarization

e some sensitivity to the
anti-d quark polarizaiton
(due to decay kinematics)

e With high statistics
possibility to test d pol

sign change

But no Jacobian peak,
experimentally more

difficult
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Deca

kinematics due to helici

conservation
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W

Clear correlation for W:

valence quark
polarization->forward

sea quark - backward

However, not for decay

muon/electron: enhanced for
W-, mixed for W+

reversed effect for neutrino
asymmetry

neutron target reverses that
due to isospin asymmetry
—>run He3 collisions
eventully?

x is not affected by this; still
forward is larger x, backward
smaller x
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