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Motivation

. . . . DSSV Global Fit -- arXiv:1112.0904v1 [hep-pt., - -; _‘-_"
Spin dependent quark distribution
=>by the QCD analysis of (SI)DIS
data
Polarized Parton distribution function (pPDF)
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P?%%/ETQIX W Single Spin Asymmetry

« We measure Parity-violating longitudinal single spin asymmetries
(A, in W —-pu production during pp collisions.

- A,’s are sensitive to the polarized sea quark distribution

AT _ Ad (x1)u(x2)(1 +cos0)? — Au(xy)d(x2)(1 —cos 8)?

L d(x1)u(xz)(1+cosO)?+u(xy)d(x2)(1 —cos8)?

A _ Aii(x1)d(x2)(1 —cos )% — Ad(x1)ii(x2)(1 +cos 8)?

L™ d(x1)d(x2) (1 —cos 0)2 +d(x;)ii(x2) (1 +cos6)? where @ is the lepton decay angle
in the partonic center-of-mass
system,

| Forward rapidity limit | Backward rapidity limit
W aHt < Au

d




PHEN

IX Forward Muon Spectrometer
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Muon Tracker Muon IDentifier J

1. Absorbed : (7,K...)

reca 2. Stopped hadron: (7, K)

3.Decay muon: (7~ — u* + X, K* - u* + X)
4.Punch through : hadron (7, K™*)

5. prompt muon:(W,B,D — u+ X)
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Silicon Forward Vertex Detector (FVTX)

21 In 2012 pp collision
' i * PHENIXrecorded integrated
luminosity of 30 (pb)?!|z|] <30 cm
vertex.
* Over 90% of FVTX operational
during 510 GeV p-p

« FVTXcovers1l2<|n|<24, 2win @

e Each arm contains 4 discs, Each disc contains 9
“wedges” made of Silicon mini-strips.

« 1.1 Million strips (75 pm pitch in radial, 3.75° in ¢
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PH <ENIX W- muon at forward W Measurement ”

Run 11 data with signal and background simulation

10°F — wespeemm  gpmcsosowis moonso 1 1) Hadronic backgrounds: decay inflight
~- ptp colllslon§ at 500 Qe\{ (201D  m wrizeDY W fake BG 1 . :
5% Dats g, wregen low p, muons misreconstructed as high

— ——_W Raw Data

[pb/(GeV/c)]
S,

P

= 10
§ 1 12) Muon backgrounds from open bottom,
Ca open charm, z, W= >, ..

60
ph [GeVic]

| | FVTX;
High pt track |

> Better resolution and dca_r measurement
(isolate heavy flavor from W)

» Combined FVTX+MuTr+MulD track
matching.

» Isolation cut: : suppress hadrons from jet
(More in Darshana Perera’s talk. Session L9 Sun 3:54

pm)

low pttrack V1V
i}‘_,{:: U.S. DEPARTMENT OF 8 w
VENERGY




MuTr/MulD and RPC variables on
background rejection studied in
runll analysis (an1024)

| 0.900 percent distribution p* above 10.00 GeV |

rel yleld

i

1.2

1

0.4

0.2

Zz cut 0.8900 percent

— w cut 0.900 percent
— Z+jet cut 0.900 percent
w+jet cut 0.900 percent
|—— singlemu cut 0.900 percent

W likelihood (fcut)

In this talk

-MuTr/MulD and FVTX

- MuTr/MulD + RPC and FVTX variables
on background rejection ....with S/B

SuccesiveCuts_from_w_z_openbottom_real_North_positive_20%

1.2
s “F —w
z | —z
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e r real
0.8— |
o %
0.4|—
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oLl ! ! \ \—‘—?—'u i .
DDGO iz dea_r Rpc 1D Rpo3D dr_| dphi_f dtheta_ful




Data Set

o Runl2pp510Muon set (almost all data) taxi 1264

o Simulation: MC (w signal + u BGs) produced by Ralf
/direct/phenix+user02/phnxreco/Wsims_Ralf/run12sim/muonsi
ms/simdata/pytunel00 367593/old2

FVTX Observables for W analysis

- FVTX provide additional separation of W-signal and
background. Therefore, improve the estimation for S/B ratio
and systematic uncertainty
(preliminary: acceptance, efficiency, rejection)

o Multi-vertex finder. Active work on-going by M. McCumber and C. Da Silva
(acpt:|z|<50 cm, eff. >80% w/ two blind spot) .

o Joint FVTX — MuTr track matching and fit This talk
(<acpt>~20%, eff. ~ 90%, rej. ~ 2x)

o Isolation-cone observables (Jin Huang)
(acpt:|z]|<10 cm, eff. ~60%)

10


https://www.phenix.bnl.gov/WWW/p/draft/anatrain/taxi/job.php?i=1264

initial Strategy

Identify good track matching variables of MuTr and FVTX using signal
simulation at reco pT 10 GeV/c.

— DGO, DDGO, Ad,,, Ad,; ,chi2, dca_r (mutr),

— Ar fvtx/ AB fvtx/ Ad fvix: radius/theta/phi residual btw. MuTr and
FVTX track at Z=+/-40cm

— RPC1 DCA, RPC3DCA,
— chi2fvtxmutr, dca_fvtx
— Isolation cut

Develop selection criteria that keep 99.5%, 97%, 95% and 90% of signal for
each variable at 10 GeV/c.

Apply it for high pT(>10 GeV/c);
— On W candidate single muons (w,z, openbottom, z+jet, w+jet....).

— On background simulation and real data.
*Green font DONE, red in progress

11



South Minus
u nu SuccesiveCuts_from_w_z openbottom real South _minus 90%
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South Minus o
Transverse Momentum Distribution

10° = S/B=Sig/(Data-Sig) _ Background (Run12pp)
- E basic cut 0.007 __ basic cut
< ~ Before FVTX cut 0080 ___ MuTr/MulD/RPC1DCA or RPC3 DCA cut
5L
10 §After FVTX cut 0166 veeeneeee. MUTr/MulD/RPC DCA1 or RPC3 DCA and FVTX cut
4+ | S/BIMPROVEMENT 2.08 Signal (simulation)
10 - - ____ basiccut
— —l ___MuTr/MulD/RPC1DCA AND RPC3 cut
103 —— |__I ......... MuTr/MulD/RPC1DCA AND RPC3 and FVTX cut
10° =
10 =
T=
10" = |
102_||||||||||||||I_J!J| I I T I
0 10 20 30 40 50 60

Transverse Momentum (GeV/c)
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- Define likelihood for sig/BGs

A=p(DGO,DDGO)p(chi2)p(DCA_r)p(Rpcl/3dca)

- Cut parameter for pre-selection: f > f_cut f o A,
)“sig +)LBGS

Liklihood study
- code-with help of Feng Wei

-testing our code
-Start with the DGO-DDGO, chi2, DCA_r, Min of RPC1

and RPC3 dca-> cross check output with Ralf group ->
Add FVTX variables

14



Progress (unbinned maximum likelihood fit)

Process of unbinned maximum likelihood fit:

Signal-sensitive kinematic variables
(DGO, DDGO, chi2, DCA_r, Rpc(1/3)Dca)

Calculate PDFs for
each input files
+ Luminosity scale

data <

"AHCGEE N = f(xi) = A, XT)

Apply cut (usually = .9)

‘;lw (xz) +1~"]‘dam (II}

Get W-likelihood cut applied dw23 andn | *dw23=pT x sin 6 x d$23

w PDF by W MC

Final PDF

u BG PDF by p BG MC

H BG PDF by data driven

Perform unbinned maximum likelihood fit

p.8-11

p. 12,13




W signal simulation

Chong_dg0_al_cO

Chong_dgl_al_c1
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W signal simulation

Chong_dcar_a0_c0
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Chong_chi2_al_c0

W signal simulation
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W signal simulation-
inconsistancy both in signal and
data rpcldca

Chong_rpcildca_al_c0 Chong_rpcidca_al_c1
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W signal simulation- rpc3dca
(but in data they agree)

Chong_rpc3dca_al_c0
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Data-W ness, sig?

Chong_wness1_al_c0
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Summary and outlook

 MuTr/MulD/RPC/FVTX matching variables study
for:

— DGO, DDGO, chi2, dca_r, Ad,,, Ad,; ,RPC1 DCA OR
RPC3 DCA, Ar_fvitx, AB_fvitx, Ad_ fvtx
* |nprogress
— Isolation cut

— W Likelihood ratio (based on several agreed
Variables) as pre-selection

— Crosscheck with forward analysis group
— More work during spinfest



South arm p*™ candidates

1:— —
 —
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
o o1 0.2 0.3 o4 05 o086 0O0F 048 (R 1
min W likelihood ratio
North arm u* candidates

=

Tyt

g

i

pova b e bvvr s bvvva by r v by v v bov v bovna by aa baann

min W likelihood ratic

[ scaled_rpc_S+ |

10° —
W
data
_‘_‘_‘_'_‘—-—\_

10— \\Ll
_....I....I....I....I....I....I....I....I....I....
0 01 02 03 04 05 06 0.7 08 09 1

| scaled_rpc_N+ |

1qu 1

W
data




South arm p” candidates
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Observing Heavy Quarks Production. ”

The most common mechanism is “gluon-gluon fusion” -- a gluon from each proton
contributes to an “open box” diagram involving a quark and an anti-quark.

proton beam %
7/ S — Q

& Heavy quark pair (Q = c or b)

m@%@s@—*— Q
proton beam %

Then, there are two possible general outcomes:

(1) The quark pair combines to form a single meson. "Closed heavy flavor"

Eg c+c>Jlw>u+pu

This meson decay is electromagnetic and so is very fast. 7~10"s ¢r~10"" cm
(2) The individual quarks fragment to form heavy mesons. "Open heavy flavor"
Eg.c>D->u+X

. . . -1?2 -2
This isa weak meson decay and soisslow. 7~10™°s cr~10~° cm

N
wg
b=
.—]
[T]

Abraham Meles % PHENIX Collaboration MeetingMarch 7-2012at FSU



First w7 — i Single Spin Asymmetry at Forward Rapidity

2011, L = 25.5pbL, P =50%

T T Ll
WHZ—sp* in P+p collisions at S00 GeV (2011)
Polarization scale uncertainty: 5.9 %
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RHICBOS (W+Z): oxBR=41 pb assumed for background
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» Parton distribution function (pdf)--probabillity of
scattering off of a parton carrying a particular
fraction of the proton’s momentum

* Polarized pdf--the difference in probability between
scattering off of a parton with one spin state vs. the
other

— Still as a function of the momentum fraction
(“Bjorken-x”)
Magenta
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