
the argument in a nutshell

• aim of Run-13 is to complete the W physics program

• milestones: NSAC HP8 (2013) and RIKEN W (2014)

• PAC endorsed running for all of Run-13 if necessary

• needs to be a definitive measurement

• projection: we could get to 200/pb + 50/pb (83% of goal)

• 5 week run not effective, would need another long run of 510 GeV p+p 

• hard to see when one would schedule a long 510 GeV p+p run in official plan
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3. RHIC run plans 
 
3.1 Executive summary 
 
For Run 13 the PAC recommends the following (in order of priority): 
 

1. Running with polarized proton collisions at 500 GeV to provide an integrated 
luminosity of 750 pb-1 at an average polarization of 55%. 

2. Depending on the amount of running time remaining after priority #1 
a. If less than 3 weeks remain, a week of 200 GeV Au+Au collisions. 
b. If at least 3 weeks of running time remain, 3 weeks of 15 GeV Au+Au 

collisions. 
3. 8 days of 62 GeV p+p collisions. 
4. At the discretion of the ALD, 4 days of low-luminosity running to accomplish the 

pp2pp goals. 
 

For Run 14 the PAC recommends the following (in order of priority) 
 

1. 8-10 weeks of 200 GeV Au+Au collisions. 

2. 4-5 weeks of 200 GeV polarized proton collisions. 

3. For any remaining time, 200 GeV d+Au collisions. 

 
3.2 Discussion of 2013 and 2014 priorities 
 
The STAR and PHENIX experiments have both chosen as top priorities for 2013 an 
extended polarized proton run at 500 GeV to complete the first phase of the W single spin 
asymmetry measurements. For 2014, the two experiments proposed an extended Au+Au 
run at 200 GeV to make high-statistics measurements of heavy flavor production. As 
these measurements address key goals of the RHIC science program and take advantage 
of recent detector upgrades, they are strongly supported by the PAC.  
 
STAR and PHENIX requested 200 GeV polarized p+p running, PHENIX in 2013, STAR 
in 2014. This running will provide essential comparison data for the 200 GeV Au+Au 
measurements and additional spin measurements. Due to the scheduling of the STAR 
HFT upgrade, the PAC recommends that 200 GeV p+p running take place in 2014 to 
allow the HFT to be used for both the Au+Au and the comparison p+p measurements. 
 
STAR proposed a short 200 GeV Au+Au run in 2013 with a primary goal of 
commissioning a portion of the HFT using high-multiplicity collisions. Given the 
importance of the success of the HFT upgrade to the Au+Au program in 2014, the PAC 
recommends that at least one week in 2013 be dedicated to such running if sufficient time 
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remains after the completion of the 500 GeV p+p program. The PAC also concluded that 
if at least three weeks of running were available after the completion of the 500 GeV p+p 
program, that time could be used most advantageously to complete the first phase of the 
low-energy scan by taking data at 15 GeV. 

 
3.3 Discussion of p+p running in Run 13 
 
The PAC’s highest recommendation for Run 13 is longitudinally polarized p+p running 
at яs = 500 GeV, in order to reach (or nearly reach) 750 pb-1 of delivered luminosity at 
high polarization of about 55%, commensurate with both collaborations’ requests. To 
reach this goal may require running in this mode for the entire Run 13. The prime 
scientific focus is clearly on W physics. According to the collaborations’ projections, a 
run at 500 GeV with L = 250 pb-1 (PHENIX) or P2 L = 50 pb-1 (STAR) collected would 
result in exciting measurements of AL in W-boson production for various bins in pseudo-
rapidity of the charged decay lepton, which would allow discrimination among various 
models of the flavor dependence of the proton’s helicity structure. The PAC views this 
science case as compelling. It also observes the complementarity between PHENIX and 
STAR measurements, with the former having best sensitivity at large rapidity (1.2 < |y| < 
2.2) and the latter at mid-rapidity (|y|<1). In combination, very significant constraints on 
the quark and anti-quark polarizations on the proton will emerge, and feature prominently 
in global analyses of nucleon spin structure.  The measurements would complete (or 
nearly complete) the presently envisaged W physics program at RHIC, fulfilling the DOE 
performance milestone (HP8).  
 
At the same time, double-longitudinal spin asymmetries in pion and jet production at 500 
GeV would push toward smaller momentum fractions x of the colliding partons and 
hence extend our knowledge of the spin-dependent gluon distribution and its contribution 
to the proton spin, another DOE performance milestone (HP12).  Additional constraints 
on ǻG would also be obtained from di-jets and di-hadrons. As double-spin asymmetries 
ALL tend to become quite small toward higher energy and lower transverse momenta, an 
important issue in such low-x ǻG studies in 500 GeV running is good control of 
systematic uncertainties and relative luminosity.  This also makes high polarization 
particularly important for ALL measurements. 
 
On pp2pp: 
Given the likely short duration of the forthcoming run, the PAC does not give a high 
priority to the proposed pp2pp experiment. We leave it to the discretion of the ALD to 
determine whether the 4 days of low luminosity running required for this measurement 
can be fit in in a way that does not adversely affect higher priority goals.  
 
On ANDY: 
As per last year’s PAC report, a proposal for the experiment was produced by the 
collaboration, and the Laboratory conducted a review of the proposal. As a result of this 
review and upon subsequent discussion between the proponents and the management it 
became clear that the present Laboratory priorities do not allow for this experiment to go 



integrated L

projection based 
on last full week

projection based on
last few days

200/pb



integrated LP2

60/pb
5.2 + 10 + 60

83% of LP2 goal

2011 2012 2013



100/pb



200/pb



17 

eRHIC schedule!

Fiscal'year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

RHIC%I%physics

RHIC%II%upgrades
RHIC%II%physics

sPHENIX/STAR%upgrades
RHIC%physics%with%upgrades

eRHIC
R&D'(CD0:CD1)
PED'(CD1:CD2)
Baselined'(CD2:CD3)
Construction'(CD3:CD4)
eRHIC'detector
eRHIC%physics

Projects/Construction
Operations

official BNL plan, shown at NSAC facilities review
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BES II

}
HFT

F/VTX
MPC-EX

⇒ 200 GeV Au+Au; 200 GeV p+p; p+A; low energy A+A



making Run-13 a definitive W measurement

• possible to accumulate 200/pb in Run-13

• requires continued recent excellent accelerator performance

• requires all additional running time we realistically think we could get

• requires PHENIX to continue to improve operations and triggering efficiency

• may require rethinking APEX schedule for remainder of Run-13

• take advantage of big investment in improving L and P

• think like an economist: given amount of LP2 now is much cheaper than later





short runs are not an effective way to accumulate LP2
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