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What has been requested for Au+Au @ 200 GeV?

 4 

(3) Fixed target data taking concurrently with the collider mode at 15 GeV. 
 
 
In this proposed physics-driven plan, the STAR Collaboration intends to make the most 
efficient use of RHIC beam time and upgrades in order to make timely progress in 
determining the collectivity and energy loss of the heavy flavors in high-energy nuclear 
collisions as well as the gluon helicity distributions of the proton with the polarized 
proton-proton collisions. 

The primary goals of the proposed program are: 

Run 14: 22 cryo-week, 17 weeks for physics production at two colliding energies. 
STAR’s priorities for Run 14 are: 

 
a) Fourteen weeks: √sNN = 200 GeV Au+Au collisions with the completed Heavy 

Flavor Tracker (HFT) and Muon Telescope Detector (MTD). This will be the 
first run in a multi-year program of precision measurements in the charm and 
bottom sector.  The HFT will be used to directly reconstruct open charm 
hadrons, extracting the charm hadron collectivity and energy loss. The 
completed MTD will be used to measure quarkonium production in di-muon 
channels and extend e-µ correlations.  At the beginning of the run, we will 
commission the full HFT along with other subsystems Intermediate Silicon 
Tracker (IST) and Silicon Strip Detector (SSD).  Further running will be needed 
in subsequent years for measurements of the ΛC, and to extend the precision of 
the measurements of higher Upsilon states. 

b) Three weeks: √sNN = 15 GeV Au+Au collisions. In the RHIC Beam Energy 
Scan Phase-I (BES-I) program we have observed intriguing changes in several 
observables such as charged hadron nuclear modification factor RAA, identified 
hadron anisotropic parameter v2, and higher moments for net-protons at the 
colliding energy below 20 GeV. The 15 GeV results will fill the large gap 
between 19.6 GeV and 11.5 GeV. 

In addition, STAR will take fixed-target data to examine Au+Au collisions at 
beam energy of 7.5 GeV (√sNN = 4.0 GeV) concurrently with the collider mode. 

 
Run 15: 22 cryo-week, 17 weeks for physics production with two species. In this run 

STAR’s priorities are: 
 

a) Twelve weeks: √s = 200 GeV polarized p+p collisions, corresponding to 90 pb-1 

integrated luminosity and 60% polarization with the luminosity upgrade 
compared to Run 12 afforded by the electron lenses. The run will be split in half 
between running with transverse and longitudinal polarization. We assume very 
conservatively that in the first 6 weeks (transverse) no luminosity gain of the e-
lenses will be available. The physics for this part of the p+p run goals is to 
provide significant further constrain on observables sensitive to the transverse 
spin structure of the proton, i.e. transversity and the Sivers effect. Further new 
observables are AN for exclusive J/Ψ production in ultra peripheral p+p 
collisions and AN in diffractive production. The 2nd 6 weeks will be with 

D0 flow D0 RCP
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What did the PAC say?
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3. RHIC run plans 
 
3.1 Executive summary 
 
For Run 14 the PAC recommends the following (in order of priority): 
 

1. 14 weeks of 200 GeV Au+Au collisions to exploit new capabilities to investigate 
the heavy quark sector, and 

2. 3 weeks of 15 GeV Au+Au collisions to complete the BES I program. 
 
For Run 15 the PAC recommends the following (in order of priority) 
 

1. 200 GeV �ሬԦ൅�ሬԦ collisions, 
2. 200 GeV �ሬԦ൅�� running, and 
3. Additional full energy mixed species running (�ሬԦ൅��, �ሬԦ൅��, d+Au, 3He+Au). 

 
During Run 14, the PAC recommends that running begin with the second priority,  
15 GeV Au+Au.  This running period completes the BES-Phase I program, and also will 
serve as a commissioning period for the newly installed STAR HFT and re-
commissioned PHENIX VTX. 
 
For Run 15, the PAC anticipates that analysis of recently recorded data could impact the 
order of priorities among items 1 and 2. 
 
3.2 Discussion of 2014 and 2015 priorities 
 
3.2.1 Run 14 
Introduction 
The STAR and PHENIX collaborations have both chosen as top priority for 2014 an 
extended Au+Au run at ξݏேே = 200 GeV, focused on heavy flavor production and using 
their new detector capabilities.  For this period, PHENIX will install a refurbished VTX 
detector and run the FVTX detector with Au+Au collisions for the first time, while STAR 
will install the new HFT detector and complete the MTD.   The PAC endorses this 
priority. 
 
As stated in last year’s recommendation, the PAC believes it is essential that both STAR 
and PHENIX perform crucial measurements of heavy flavor production in Au+Au 
collisions in Run 14.  These measurements are, however, dependent on either completely 
new or extensively refurbished detector systems, which will need to be fully operational 
to reach the physics goals stated by the collaborations.  Progress on the detector systems 
must be closely monitored as the run approaches. 
 

Consistent with STAR BUP

3



Snapshot of progress from last week

15 weeks

!
✓ 15-Mar (~14:00, store 18046), Begin √s = 200 GeV/n AuAu physics run 

✓ PHENIX 1st physics store = 18046  (15 March) 
✓ STAR 1st physics store = 18064 (17 March) 

today, 22 Apr… 
!
• 27-Jun, End 15 week √s = 200 GeV/n AuAu run 
• 27-June through 4 July , 7 days contingency/TBD 
• 4-July, begin cryo warm-up 
• 7- July, warm-up complete, 22.0 cryo weeks of operation

March 17 + 14 weeks = June 23
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CeC PoP

Figure 6: The prototype helical undulator undergoing 
magnetic measurements. 

 
Figure 7: After the tuning, the measured phase error in the 
prototype helical undulator satisfies our requirements. 

OTHER SYSTEMS 
We are making steady progress with procuring the   

cryogenic system and the driver laser. The laser will 
generate flattop pulses of variable durations from 100- to 
500-picoseconds, and with the leading- and the falling-
edges below 150 picoseconds. The optical peak power 
should exceed 1 kW at 532 nm. The laser will be 
synchronized with RHIC timing system via a low-level 
RF system. The initial commissioning will also utilize a 
UV laser (4th harmonic of 1.04 microns), which is on 
hands.  

A significant part of other CeC equipment and 
manifolds had been installed in the buildings adjacent to 
the IP2 (see Fig. 8 and 9). 

PLANS 
We plan to commission the installed equipment, 

including the SRF gun, an generate first e-beam during 
RHIC’s Run 14. The 20 MeV linac, the helical 
undulators, the high power beam dump, and the balance 
of equipment planned to be installed during RHIC 
shutdown in 2014. 

 
Figure 8: 2K cryogenic equipment for CeC PoP. 

 

Figure 9: 500 MHz power amplifier for CeC PoP. 
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Abstract 
 We are preparing for the proof-of-the-principle 

experiment of coherent electron cooling (CeC), to test the 
technique with a potential of significant boost in 
luminosity of high-energy, high-intensity hadron colliders 
[1]. In this paper, we report on the progress with the 
procurement, testing and installing the experimental 
equipment, including the first tests of the electron gun and 
the magnetic measurements of the wiggler prototype. We 
describe the current design, the status of the project, as 
well as, our plans. 

PROJECT OVERVIEW 
Figure 1 shows the overall layout of the experiment [2].  

The electron beam will be generated by a CsSb 
photocathode inside the 2 MeV 112 MHz SRF gun. Two 
500 MHz copper RF cavities will provide energy chirp for 
ballistic compression of the electron beam. The 
compressed bunches will be further accelerated to 22 
MeV by the 704 MHz 5-cell SRF linac. 

The electron beam will merge with 40 GeV/u heavy ion 
beam after passage through a dogleg. The ions will 
“imprint” their distribution into the electron beam by 
modulating in the e-beam density in their locations. This 
modulation will be amplified in a high-gain FEL 
comprising of three 2.5-m-long helical undulators.  

The ions will co-propagate with electron beam through 
the FEL. In the FEL, the ion’s average velocity is 
matched to that of the group velocity, e.g. to the 
propagation speed of the wave-packet of the e-beam 
density modulation.  A three-pole wiggler at the exit of 
the FEL will be used to tune the phase of the wave-packet 
in such away that the ions with the nominal energy 
experience zero longitudinal electric field.  

The time-of-flight dependence on the ion’s energy will 
then insure that the off-energy ions will be accelerated or 
decelerated, depending on the sign of their energy error. 
As the result of such interaction, the ion beam’s energy 
spread will reduce [1]. 

The used electron beam will be bent away from the 
ions’ path and is dumped. 

RF SYSTEM 
112 MHz RF Gun 

Niowave has modified the 112 MHz SRF cavity into a 

gun within a new cryomodule. One of the design 
modifications is addition of two manual tuners for coarse 

 
Figure 1: The layout of the CeC PoP experiment. 

 
Figure 2: The 112 MHz cavity in the trench during the 
test at Niowave. 

 ___________________________________________  
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coherent electron cooling 
demonstration in Run-16 would 
restrict aperture; not compatible 
with p+A running 

5



From last year’s PHENIX BUP
running period, only the Au+Au request can be accommodated. For Run-15 there is a
request for p+p @ 200 GeV with transverse polarization that is higher priority than the
p+p @ 200 GeV longitudinal polarization running, and thus a short Run-14 likely results
in a loss of these additional gluon spin contribution constraints.

Run-15 Proposal (22 cryo-weeks)

• p+p @ 200 GeV with transverse polarization for 9 weeks [Physics driven goal is 50
pb�1 recorded within |z| < 40 cm and hPi = 60%]

• p+Au @ 200 GeV with transverse polarization of the proton for 4 weeks [Physics
driven goal is 150 nb�1 sampled within |z| < 40 cm and hPi = 60%]

• Geometry studies with d+Au @ 200 GeV and 3He+Au @ 200 GeV for 1 week each
[Physics driven goal is recording 1 billion minimum bias events for each]

• p+Si, p+Cu @ 200 GeV for 2 weeks each [Physics driven goal is 450 nb�1 and 225
nb�1, respectively, sampled within |z| < 40 cm and hPi = 60%]

Run-15 Proposal (15 cryo-weeks)

• p+p @ 200 GeV with transverse polarization for 7 weeks [Physics driven goal is 30
pb�1 recorded within |z| < 40 cm and hPi = 60%]

• p+Au @ 200 GeV with transverse polarization of the proton for 4 weeks [Physics
driven goal is 150 nb�1 sampled within |z| < 40 cm and hPi = 60%]

For Run-15 the highest priority is to obtain a substantial data set of transversely polarized
p+p @ 200 GeV and p+Au @ 200 GeV, with the proton transversely polarized. The
proposed Run-15 request is aggressive in terms of the assumed switching time between
colliding species as there are numerous exciting physics topics accessed by the unique
geometry and polarization capabilities of RHIC. The priority ordering of the request after
p+Au will be significantly informed by theoretical and experimental results over the next
year.

For Run-15, we are on schedule to have the MPC-EX upgrade detector complete and ready
for physics. The MPC-EX enables the measurement of direct photons and extends the
kinematic coverage for neutral pions at very forward rapidity. The length of the request for
p+p @ 200 GeV with transverse polarization is driven by the measurement of the direct
photon AN with the MPC-EX, open charm AN with the silicon vertex detectors, in addition
to important baseline measurements for comparison with p+A results. There is enormous
excitement in the collaboration for utilizing the new capability for running polarized
p+A with a short switchover time as enabled by stochastic cooling [1]. For example,

ii

PHENIX proposal for Run-15. Very ambitious
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And so?

• STAR and PAC recommended 14 weeks of Au+Au at 200 
GeV for Run-14. 14 weeks ends on Monday, June 23. 

• STAR BUP calls for additional full energy Au+Au to target 
ΛC measurement and one expects reduced backgrounds 
and cleaner signal with aluminum cables. 

• CeC PoP in Run-16 limits p+A to Run-15.  Hard to see 
room for 3He+Au also in Run-15.  Does it slip to Run-16?  

• Useful and timely demonstration of RHIC versatility for 
good physics
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