
A new high-luminosity Electron Ion Collider (EIC) is being developed at Brookhaven National Laboratory (BNL). The conceptual design [1] has recently been completed. The EIC will be realized in the existing RHIC facility. In 
addition to improving the existing hadron storage ring instrumentation, new electron accelerators that include a 350 keV gun, 400 MeV Linac, a rapid-cycling synchrotron, an electron storage ring, and a strong hadron cooling 
facility will all have new instrumentation systems. An overview of the conceptual design of the beam instrumentation will be presented

Abstract

Contact
David M. Gassner
Instrumentation Systems Group Leader
Electron Ion Collider
Brookhaven National Laboratory
Building 911A
Upton, NY 11973
631-344-7870

CONCEPTUAL DESIGN OVERVIEW OF THE ELECTRON ION 
COLLIDER INSTRUMENTATION

D. M. Gassner†, J. Bellon, M. Blaskiewicz, A. Blednykh, K. A. Drees, T. Hayes, C. Hetzel, D. Holmes, R. Hulsart, P. Inacker, C. Liu, R. Michnoff, M. Minty, C. Montag, 
D. Padrazo Jr, M. Paniccia, V. Ptitsyn, V. Ranjbar, M. Sangroula, T. Shaftan, P. Thieberger, E. Wang, F. Willeke

BNL, Upton, New York 
L. Dalesio, Osprey DCS LLC, Ocean City

The EIC [1,2] will be realized in the existing Relativistic Heavy Ion Collider (RHIC) facility, the primary additions will be a chain of electron accelerators and systems that will reside inside the RHIC tunnel and service 
buildings. The well-established beam parameters of the present RHIC facility are close to what is required for the highest performance of the EIC, except for the total hadron beam current which will be increased by a factor of 
approximately three by increasing the number of bunches. A strong hadron cooling facility will utilize 100 mA of 150 MeV electrons to reduce the hadron beam emittance and control emittance growth due to intrabeam 
scattering. Polarized electrons will be generated in a new 350 keV DC gun from a strained superlattice GaAs photocathode and will be accelerated to 400 MeV in an S-band normal conducting Linac. The 3.8 km rapid cycling 
synchrotron (RCS) then increases the electron energy to 5, 10 or 18 GeV in 100 - 200 ms, then fills the electron storage ring (ESR). The 3.8 km ESR will provide ~70% polarized electron beams at 5, 10 or 18 GeV for 
collisions with the polarized protons or heavy ions in the hadron storage ring (HSR) at 41, 100 and 275 GeV. To maintain high spin polarization, each of the ESR electron bunches will be replaced every one to three minutes.
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Electron Storage Ring BPM Pick-up Development, CST 
modeling and thermal analysis

NSLS-II Storage Ring plunging YAG/OTR 
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Schematic depiction of a struck 
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