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Introduction
About Me

Personal
e blzLohFzb - T7—u> - TD
o Likes/Hobbies: Travel, Photography, Motorcycles, Electronics/Programming

Education

e Licenciado en Fisica - Universidad de Granada (Espafia, 2010)
e Ph. D. - University of New Mexico (USA, 2010-Present)

—




Previous Work

Where you might know me from...

FVTX

e Commissioned the FVTX in 2012 w/ Jin Huang

e “Expert GUI" control and debugging tool
o Reconstruction software:

o Expanded tracking acceptance by adding VTX hit information (~ 25%)
o Hough transform/STL based tracking algorithm (20 — 40x speed improvement)
o Further expanded acceptance by introducing two hit tracking (enabled in Run13 prod.)

e Designed and implemented FPGA based luminosity monitor upgrade for Run13

| also seem to have a small obsession with 3D event displays ...
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Expert GUI

File Options Wild Control Run Control External GUIs Misc.

Slow Control | Power Wap | Latch DB | Bias Control | Scalar Monitor |

Displayed mapping: North South
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~ sector

Display disabled:
© None  Chip " Channel @ Both

ROC: SW4 ROC Sector: 3 Station: 3 ]

Figure: Slow Control interface to FVTX DAQ status evaluation and chip parameter management
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Tracking Improvements
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FVTX Relative Luminosity



Raw Counts

o0 single Hit: 388548 v Station Coi 388548
2
8
o 0 0 50 50 100 0

60
Bucket Bucket

BBC: 388548 2zbC: 388548
100 e 107 =
10 m

% 2 3 % 5 T00 20

Bucket

Backgrounds

FVTX Single | FVTX Coinc. | BBC | ZDC
0102 | 0073 |00 | 01009
10 of 17




Relative Luminosity: Runl3

Normalized Relative Luminosity
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Detail

e Star scalers are used for the ZDC and BBC information, rate corrected

e Overall very good agreement with existing luminosity detectors, no corrections!
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Physics Analysis

J/1 Arr and cross section at 510 GeV

12 of 17



Motivation

Gluon Polarization

At RHIC energies J/4's are predominantly produced
through gluon-gluon interaction

Factorization for J/v production (LO)

a(pp — J/¥X) = g(x1)g(x) © %= F(8) @ DL’ +..

Thus, the asymmetry in production is sensitive to gluon
polarzation

Ary for J/V production (LO)

AL = g Ag(x1) Ag(XZ) égg—mi
o g(x1) g(x)
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Figure: Ratios of unpolarized (solid) and
polarized (dashed) qg and gg process
luminosities as a function of c.m. energy
VSaty=0.

Phys. Rev. D56 7341



Motivation

Gluon Polarization
For an A;; measurement to be meaningful
partonic level asymmetry must be
reproduced at NLO accuracy
(i.e. What diagrams are involved?)

Ary for J/W production (LO)

Al = ﬂ Ag(xl) Ag(Xg) ®3 Aggacc
o gla) &lx)

The production mechanism for the J/1 from
the cC pair remains an open question

Bottom Line

e None of the models completely describe
the data

e Measurement of J/1 cross section at
510 GeV is an important intermediate
data point in the production mechanism
search
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Figure: Color singlet diagrams for J/1) production
at LO (left) and from fragmentation (right)
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Figure: Color octet diagrams for J/1) production at
LO (left) and from fragmentation (right)




Recent Results
Global Fit: DSSV+-+

Data Sets
e DSSV : pDIS & RHIC '05-'06

e DSSV++: DSSV+ & RHIC 2009
e DSSV+ : DSSV & COMPASS
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Figure: Uncertainties in Ag(x) with (red band) and without (yellow band) RHIC 2009 data (left) and

in the integral computed in the range from xmin to 1 (right) at a scale of 10 GeV2.
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Current Results
J/4 Apr: Run5 & Run6

0.151
L PHENIX Preliminary(Run6 + Run5)
Limitations o1l
e Run5 and Run6 measurements are r
highly statistically limited in 0.051
comparison to the size of the B F l
asymmetry to be measured. <0

e Due to the nature of the detector,

. P . X JIPsi ->
combinatoric dimuon pairs produce a 0 iy

! h L=8 pb", Pol=50-60%
substantial background in the J/v - = Sys.Em.

mass region that is subtracted
statistically.

(Scal. Uncer. 40% Not Shown)

g b b
e FVTX can help reduce background, 12 3 4 5 6 7 8 9 10

or at very least uncertainty in

background characterization Figure: J/v Ay, as measured at PHENIX during
Run5/6 in pp collisions at 200 GeV at forward rapidity.
Theoretical curves shown are for outdated polarized
PDFs. (unpublished)

T
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J /1 Cross Section

PHENIX Results
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Figure: Differential cross section measurement from PHENIX for J/1 at mid and forward rapidity for
Run5 data versus tranverse momentum with phenomenological fits (left) and rapidity with pQCD,
NRQCD and empirical double gaussian fits (right). Adare et al., Phys. Rev. Lett., 98(23)
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