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Key Components

ÅPhotoinjector Design

ÅPhotocathodes & Drive Laser

ÅLinac Cavities

ï703.75 MHz 5 cell cavities

ï3rd Harmonic Cavities

ïHOM absorbers

ÅCryomodule Design

ÅMagnet Design

ÅVacuum System

ÅRF systems

ÅCryogenic System

ÅTunnel Installation
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(April 09)

Linac 1

Linac 2

Main ERLs; 6 cryomodules x 6 cavities x 18 Mev/cav = 0.65 GeV per linac

0.75, 2.05, 3.35 GeV

4 GeV

0.1, 1.4, 2.7 GeV

Pre-accelerator 90 MeV ERL

Electron

gun 0.1 GeV

IR2 region features: 

- asymmetric detector hall (appropriate for asymmetric detector for e-p collisions) 

- long wide (7.3m) tunnel on one side from the IR (enough space to place energy recovery   linac(s))

Main components:

-100 MeV injector on the basis of polarized electron gun (50 mA) and pre-accelerator ERL.

-Two main ERLs (one of them in the RHIC tunnel) with maximum 0.65 GeV energy gain per linac. 

-Recirculation passes are going outside of the existing tunnel: warm magnets, acceptable synchrotron 

radiation power.

10 MeV Injector

90 MeV Linac 

1 cryomodule 5 cavities+3rd harmonics

11 m
11 m 10 MeV x 50 mA

0.5 MW Beam 

Dump

Merger to 

MeRHIC

Merger from eRHIC Merger to eRHIC
100MeV pre-accelerator

MeRHIC: General layout 
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Gatling Gun*)

Parameter Value

Laser longitudinal 

distribution

Gaussian

Bunch length at cathode 0.5nS [FWHM]

Laser transverse 

distribution

Uniform

Laser spot diameter 8mm

Bunch charge 5nC

Accelerating voltage 200kV

Cathode-anode gap 3cm

Integrated solenoid field 2.1kG-cm

Dogleg funneling system is spin transparent 

Electrostatic kicker

Rotating field  kicker

~ 50 mA from injector is needed. 

State of the art electron polarized source is 

1 mA.

The multi cathode to reduce load on a single 

cathode can be used

*) the Gatling gun is the first successful machine gun, invented by Dr. Richard Jordan Gatling.

Electrostatic kicker
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Laser

Presently no Commercial Laser to meet the need

LDRD for laser development 2W/mA (780 nm, 0.1% QE)

Å Three possible approaches:

ïFiber oscillator Ą Fiber amplifierĄ 2 ɤ˂to 780 nm

ïTi:S Oscillator Ą Ti:S amplifier 780 nm

ïDiode oscillator Ą Power amplifier 780 nm

Å All three approaches will be evaluated

Å Best selected, built & test to drive up to 2 mA

Expected Results

Å Laser to drive one cathode of the multi cathode gun

Å Laser system scalable to deliver full EIC electron beam

2 LDRDôs for the new injector  and laser have been 

approved
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Linac Cavities

ÅWe have a large number of SRF cavities in MeRHIC:

ïMain linac ï72 elliptic 5-cell cavities at 703.75 MHz and 2 

second harmonic cavities (1.4075 GHz)

ïPre-accelerator linac ï5 703.75 MHz elliptic 5-cell cavities 

and one 3rd harmonic cavity.

ïInjector linac ïSeven 112 MHz quarter wave cavities and 

one 336 MHz single-cell cavity.

ïEnergy loss compensator cavity ïa single 703.75 elliptical 

two-cell cavity.

ÅWe are in a strong position in high-current ERL cavities, but-

Å there is a lot of R&D and engineering to be done. We are 

carrying out an aggressive R&D program.

6
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Linac Cavities

ÅDevelopment of next generation: 

ÅReduce Hpeak by 18% to 4.7 
mT/MV/m

ÅIncrease Epeak 19% to 2.34

ÅIncrease R/Q 7% to 465ɋ

ÅReduce stiffness by a factor of 2.

ÅApply new ideas in HOM damping:
ïReduce evanescent fundamental in 

beam tubes

ïIncrease real-estate gradient

Supported by  a DOE HEP 

grant through Stony Brook CASE




