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Theoretical foundation |
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Theoretical foundation

O Observable: Gluon polarization <
short-range o Ao
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Experimental aspects - RHIC l

0O The world's first polarized proton-proton collider

Siberian Snakes
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Experimental aspects - RHIC

O Polarized p-p collisions Polarized proton runs
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Experimental aspects - STAR |

O Overview n=-1 n=0 n=+1.0

O Calorimetry system with

2m coverage: BEMC n=+1.09

(-1<n<1) and EEMC

(1.09<n<2) EEMC
O TPC: Tracking and particle E1C - h=+2.0

ID (-1.3<n<1.3)

O FGT: Tracking (1<n<2)
O ZDC: Relative

luminosity and local
polarimetry (500GeV)

O BBC: Relative

luminosity and p
Minimum bias trigger n=h <tan (_))
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Results / Status - Gluon polarization program

O Mid-rapidity Inclusive Jet AL measurement (Run 9)
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O Larger asymmetry at low pt suggests larger gluon polarization compared o DSSV
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O Impact on Ag from RHIC data

D. deFlorian et al., arXiv:1404.4293
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O DSSV: Original global analysis incl. first RHIC results (Run 5/6)

Results / Status - Gluon polarization program |

D. deFlorian et al., arXiv:1404.4293

%% NEW FIT |
- 90% CL.region

~ DSSV* |
90% CL. region!

Ao DSSV

O DSSV*: New COMPASS inclusive and semi-inclusive results in addition to Run 5/6 RHIC

updates

O DSSV - NEW FIT: Strong impact on Ag(x) with RHIC run 9 results = Positive for x > 0.05!
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Results / Status - Gluon polarization program |

O RHIC Gluon polarization - Correlation Measurements

O  Correlation measurements provide access to partonic kinematics

through Di-Jet/Hadron production and Photon-Jet production:

1
e T s

O Di-Jet production / Photon-Jet production

(pT o3 (=13) + pr 6"’/4(—714)>
3 4

O Di-Jets: All three (LO) QCD-type processes contribute: gg, qg
and qq

O  Photon-Jet: One dominant underlying (LO) process

O Larger cross-section for di-jet production compared to photon

related measurements
O  Photon reconstruction more challenging than jet reconstruction

O  Full NLO framework exists = Input to Global QCD analysis
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Results / Status - Gluon polarization program

STAR Di-jet Cross Section
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Results / Status - Gluon polarization program

O Mid-rapidity STAR Di-Jet cross-section (Run 9) and AL measurement (Run 9)
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Results / Status - Gluon polarization program

O Mid-rapidity STAR Di-Jet AL measurement in bins of n (Run 9)
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Future prospects - Gluon polarization program |

O Kinematic coverage - STAR (4-Vector Kinematics): x1

X4 VS. (ns,n4) Minv =20 GeV Vs=500 GeV X, VS. (n3,1r]4) Minv
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Future prospects - Gluon polarization program I

O Kinematic coverage - STAR (4-Vector Kinematics): x2
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Future prospects - Gluon polarization program |

O Individual Partonic asymmetries
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Future prospects - Gluon polarization program

O Forward detector concept / Assumptions on projections
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O Efficiencies for EAST / WEST / EEMC all

defined using STAR jet efficiencies. For new
forward system FCS, assume hadronic

calorimetry with 0.9

z 1
g —
g —
- N=+2.0 =08 //
ans 'r]=+25 EOB /
2 /
® 0.4} /
- N=+4.0 0.2} //
obetlei i b
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O All jet calculations at NLO (Code: D. deFlorian and
W. Vogelsang) / simulations with 56eV/86eV cuts

O Systematics: Relative luminosity use 8R = 5-10*
(Run 9 Inclusive Jet value)

O P/L numbers : P = 60% and Ldelivered = 1000pb! with
2/3 for Lrecorded / Ldelivered (~ 1 long RHIC runl)
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Future prospects - Gluon polarization program

Kinematic cover'age - Simulations / CenTral
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Future prospects - Gluon polarization program

O Kinematic coverage - Simulations / Forward Cone alg. (R=0.7) / E;, > 5GeV Eq, > 8GeV
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Future prospects - Gluon polarization program

O Cross-sections / Forward 3 Cone alg. (R=0.7)/ Ey, > 5GeV Eq, > 8GeV
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Future prospects - Gluon polarization program

O Al pr'ojec’rions / Forward
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Future prospects - Gluon polarization program

O PYTHIA simulations incl. detector effects
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O Invariant mass distribution based on PYTHIA simulations incl. detector effects (Only calorimetry!)

O Next: Specify resolution of forward detector system / UE events studies / Jet reconstruction studies

XXII International Workshop on DIS and Related Subjects - DIS2014
Warsaw, Poland, May 01, 2014

Bernd Surrow



Summary and Outlook I

XXII International Workshop on DIS and Related Subjects - DIS2014
Warsaw, Poland, May 01, 2014

24

Bernd Surrow



24

Summary and Outlook \

O Status: Gluon polarization program:
O Several final states at RHIC (Hadron / Jet) have been measured all pointing to the same conclusion

that the gluon polarization is small
O First Di-Jet measurement opens the path to constrain the shape of Ag

O Run 9 results: Precise AL measurement suggesting non-zero AG
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Summary and Outlook

O Status: Gluon polarization program:
O Several final states at RHIC (Hadron / Jet) have been measured all pointing to the same conclusion
that the gluon polarization is small

O First Di-Jet measurement opens the path to constrain the shape of Ag

O Run 9 results: Precise AL measurement suggesting non-zero AG

O New global analysis by DSSV:
O Non-zero Ag(x) for x> 0.05

O Larger uncertainties for x < 0.05, i.e. below current RHIC kinematic region!
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that the gluon polarization is small
O First Di-Jet measurement opens the path to constrain the shape of Ag

O Run 9 results: Precise AL measurement suggesting non-zero AG

O New global analysis by DSSV:
O Non-zero Ag(x) for x> 0.05

O Larger uncertainties for x < 0.05, i.e. below current RHIC kinematic region!

O Forward jet production:
O Extend jet measurements at forward rapidity probing Ag(x) as low as 1073 in x
O  Challenging measurement with good control of sys. uncertainties important (Assume ~ 1 long RHIC runl)

O  Additional probes to be studied: n%-jet correlations!

O TImportant step prior to a future Electron-Ion Collider (EIC) ~2025!
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