
EIC Accelerator Collaboration – Process and Next Steps 

Dear Colleagues, Participants of EIC Workshop – Promoting Collaboration on Electron-Ion Collider,  

Thank you for participating in the EIC accelerator workshop – Promoting Collaboration on Electron-Ion 
Collider, hosted by the Cockcroft Institute.  The EIC project team analyzed the workshop presentations, 
evaluated the EIC project requirements and scope, and is prepared to move forward on collaboration 
plans.  

The EIC will be a game changing machine for the entire world, for entire international nuclear physics 
community. The call for Expressions of Interest (EOI) for Potential Cooperation on the EIC Experimental 
Program resulted in roughly fifty EOIs (assembled at https://indico.bnl.gov/event/8552/) that will form 
the basis of future engagement and in-kind contributions to the EIC experimental equipment. 

To make EIC a truly international machine, the EIC project is pursuing, similarly as for the experiments, 
collaboration on the EIC accelerator. The EIC accelerator will be eventually delivered by a collaboration 
of domestic labs and international partners. We recognize that additional time may be needed for 
international partners to develop collaboration plans in consultation with their funding agencies. The EIC 
project is ready to prioritize efforts to establish collaboration with international partners and prepare 
plans for possible in-kind contributions. This will ensure that international collaboration and possible in-
kind contributions agreements are defined before the Department of Energy’s Critical Decision 2, 
Approve Performance Baseline, is approved in September 2022.  

The process and suggested steps for prospective international partners wishing to collaborate and 
contribute to EIC accelerator include any or all of the following:  

1) Initiate/continue dialogue with your funding agencies, conveying the community interest in EIC 
and suggesting that  

a. funding agency representatives continue the dialogue with DOE Nuclear Physics, or, if 
this dialogue hasn’t yet started, contact Dr. Timothy Hallman, Associate Director of the 
DOE Office of Science for Nuclear Physics, to discuss details of collaboration on EIC. 

b. funding agency representatives plan to participate in the next DOE NP meeting with 
international funding agencies, planned for around February 2021.  
(The first such meeting was held in July 2020 and attracted representatives of funding 
agencies of 10 countries. We hope that participation in the next DOE meeting with 
international funding agencies will broaden and that specific areas of interests and 
contribution will start to be discussed.)      

2) Continue or initiate bi-lateral dialogue with EIC project on technical aspects of your 
collaboration and contribution interests. To facilitate this dialogue, we append below a non-
exhaustive sample of possible in-kind hardware contributions. This list should not limit your 
interests – collaboration and contribution are possible for majority of EIC accelerator hardware. 
In addition to hardware, the in-kind contributions are possible for design and R&D efforts.  

We continue to assume that roughly ten percent of the accelerator scope will be delivered through 
international in-kind contributions. 

For prospective domestic partners wishing to collaborate on delivering the EIC we suggest to initiate or 
continue bi-lateral dialogue with EIC team, aiming to identify the areas of unique expertise of the 



domestic teams and labs, where the expertise can significantly advance the EIC project. It is important to 
state, that many domestic labs are already strongly engaged in design and R&D and we expect these 
strong collaboration efforts to continue and intensify. 

The EIC team is looking forward for working with all interested parties for expanding the collaboration 
on Electron-Ion Collider.  

Please also forward this message to your colleagues who may be interested in EIC.  

Sincerely,  
EIC Project Team               12 November 2020 

P.S. This message together with the table below will be posted at the header of the Indico site of the EIC 
accelerator workshop https://indico.cern.ch/event/949203/  

 

Annex: Non-exhaustive sample list of possible international in-kind contributions to EIC accelerator. The 
Table 1 is subject for revisions.  

Table 1, rev. 12 November 2020 

Item’s system Item’s description 
Beam dynamics and 
R&D 

Variety of opportunities for collaboration, e.g. large range beam-beam 
effects, collective effects, single particle dynamics, polarization, etc. 

Rapid Cycling 
Synchrotron 

Rapid Cycling Synchrotron magnets. Design and procure the dipole, 
quadrupole, sextupole and corrector magnets necessary for the Rapid 
Cycling Synchrotron. They should be capable of achieving field strength 
necessary for 5,10 and 18 GeV extraction, have field quality of up to 1e-3 
over an aperture of 30 mm and be capable of ramping over 100 msecs to 
peak fields. Magnet supports, girders, magnetic measurements and 
surveying can be included too.  

Rapid Cycling 
Synchrotron 

Rapid Cycling Synchrotron vacuum system. Design, Specification, 
fabrication, procurement and assembly of Chambers, valves, pumps, 
gauges and I&C for the vacuum system necessary to achieve mid 1e-8 Torr 
for the operation of the RCS.  

Rapid Cycling 
Synchrotron 

Rapid Cycling Synchrotron instrumentation including BPMs, current and 
charge monitors, profile and emittance monitors. Includes the labor and 
materials to design, procure, assemble and test the instrumentation and 
corresponding DAQ systems necessary to operate the RSC. 

Rapid Cycling 
Synchrotron 

Rapid Cycling Synchrotron Power Supplies. Design, Specification and 
procurement of power supply system and cables for the Rapid Cycling 
Synchrotron’s magnets to achieve 100 msec acceleration rate with a duty 
cycle of 1 second 

Electron Storage Ring Electron Storage Ring Magnets. Includes all labor and materials for the 
design, fabrication, and testing of the electron storage ring magnets, 
excluding those pertaining to the interaction region. Magnet supports, 
girders, magnetic measurements and surveying are included. There are 
approximately 250 short D2 dipoles, 500 long D1/D3 dipoles, 250 QF 



quadrupoles, 250 QD quadrupoles, 160 SF sextupoles, 150 SD sextupoles, 
and 220 dipole correctors 

Electron Storage Ring Electron Storage Ring Power Supplies. All labor and materials for design, 
fabrication and testing of power supplies that power the electron storage 
ring magnets. There are 1 power supply for the D1/D3 dipoles, 1 power 
supply for the D2 dipoles, 6 power supplies for the QD quadrupoles, 6 
power supplies for the QF quadrupoles, 6 power supplies for the SF 
sextupoles, 6 power supplies for the SD sextupoles, and 440 dipole 
corrector power supplies.  

Electron Storage Ring Electron Storage Ring Vacuum System. All labor, material and testing of 
vacuum components for the electrons storage ring - vacuum pipe, flanges 
and bellows, pumps, etc. The vacuum system consists of 3.8km of vacuum 
pipe, comprised of about 1200 individual vacuum chambers, 45 RF gate 
valves, 270 NEG strips, 270 NEG cartridges, 270 ion pumps: 264, 100 
Titanium sublimation pumps, 20 Turbomolecular pumps, 100 Cold Cathode 
gauges, 40 Pirani gauges 40, and 380 Bellows. The efforts may include 
prototype vacuum chambers to verify the multichannel extrusion 
manufacturing process for OFC copper.  

Electron Storage Ring Electron Storage Ring Instrumentation. Includes distributed beam position 
monitor system consisting of approximately 500 BPMs, and the associated 
data acquisition electronics necessary to measure beam positions turn-by-
turn to a level of 10 microns and capable of handling 1-50 nC bunch charge. 
Also include current and bunch charge monitor system for the ESR. 
Monitors include a DC current transformer (DCCT) and a Fast Current 
Transformer (FCT). They will be able to measure a current and charge range 
from 0.1 to 3 Amps and 0.1 to 50 nC/bunch respectively. Includes profile 
and emittance monitors and variety of synchrotron radiation monitors.  

Strong Hadron Cooling 
system 

Strong Hadron Cooling Instrumentation. Includes approximately 70 BPMs 
throughout the Strong Hadron Cooling Facility, and the associated data 
acquisition electronics. Includes current and bunch charge monitoring 
system. Includes YAG/OTR profile monitors, emittance slits, wire scanners, 
longitudinal profile monitor using plunging radiator and streak camera, UV 
diagnostics station and beam halo scrapers. Includes beam loss monitors 
and SR monitors.  

Polarization control 
systems 

Spin Rotator Magnets. Includes all labor and materials to design, fabricate, 
and test 16 superconducting spin rotator solenoids. Magnet cryostats and 
supports are included. Each solenoid module consists of one solenoid coil 
with either warm or cold yoke. Each solenoid module is ~3m in length and 
capable of providing an on-axis field of 7.2T. 

Experimental 
Equipment and 
Interaction Region 

Contribution to beam and vacuum integration for the Machine Detector 
Interface elements. (Detector interface elements, including auxilliary 
detectors –Luminosity Monitor, low-Q2-Tagger, local Polarimeter, Roman 
Pots, as well as the construction activities for hadron and electron beam 
polarimetry in the hadron SR and the lepton SR – all of those are covered in 
experimental equip. EOI process). 

Interaction Region Interaction Region magnets. Includes 6 collared NbTi superconducting 
magnets. Similar opportunities exist for the second Interaction Region.  



Interaction Region Optimization of central detector vacuum chamber design with respect to 
acceptance for forward and backwards regions, materials budget, trapped 
modes, vacuum pumping, central window material (beryllium substitute), 
integration with central detector systems and mechanical properties. 
Mechanical design and prototyping of chamber in conjunction with critical 
manufacturing processes (e.g., welding of beryllium chamber, etc.). 
Manufacturing of the final chamber.  

Injection and 
Extraction systems 

Proton Injection & ESR Swap out/in Kickers. Design, build, and test a 
prototype hadron injection kicker and a prototype electron 
injection/extraction kicker. Do computer simulations to determine the 
impedance of these structures and the behavior of the electric and 
magnetic fields within the devices. The prototypes include two complete 
vacuum chambers and strip line structures, associated voltage 
feedthroughs, magnet stands, vacuum systems, four ultra-fast pulse 
generators, pulsed cables and terminations, and ceramic coated beam 
pipes. Performance of the prototypes will be studied and used to develop 
and finalize the design of the EIC ultra-fast kickers. 

Collimation Systems Collimation devices and machine protection system. Design, procure and 
assemble betatron collimators for RCS and betatron and momentum 
collimators for ESR and HSR, as well as MPS for EIC rings.  

Pulsed Devices Pulsed Devices. Design, procure and assemble pulsed devices to inject up to 
7 nC in 8 bunches at 400 MeV bunch charges into the RCS and then extract 
two 28 nC bunches at 5, 10 and 18 GeV to the transfer line for injection into 
the Storage Ring.  

RF systems 2856 MHz 400 MeV pulsed NCRF linac and RF sources for boosting the 
electron energy prior to injection into the RCS. 

RF systems Cooler ERL third harmonic cavity system at 1773 MHz, 100 mA, 3 x 5-cell 
cavity 

RF systems Cooler injector 197 MHz SRF booster cavity  
RF systems 1 of 198 and 2 of 295 MHz NCRF bunch merging cavities for the RCS 

 


