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eRHIC Scope - QOCD Factory

Electron accelerator

)

Unpolarized and

polarized leptons
4-20 (30) GeV T } * |

1®

70% beam polarization goal
Positrons at low intensities

RHIC
f

Polarized protons
50-250 (325) GeV

- ]

Light ions (d,Si,Cu)
Heavy ions (Au,U)
50-100 (130) GeV/u

T Polarized light ions
\ (He3) 215 GeV/u

Center mass energy range: 15 -200 GeV
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2007 Choosing the focus:
ERL or ring for electrons?

A Two main design options for eRHIC:

0 Ring-ring: - Electron storage ring

L =;§%g(xhxe)(s;,s;)f @

g rh re -

o Linac- ring; = Electron linear accelerator

X, >1
7 L x 10
L :g..f Nh h* h -—

Natural staging strategy

hrh
Energy-recovery linac is required to accelerate
high average electron current
BROOKHEVEN
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2008: Staging of eRHIC

A MeRHIC : Medium Energy eRHIC
i Both Accelerator and Detector are located at IP2 (or IP12) of RHIC
i 4GeVe x 250 GeV p (63 Geve.m), L ~103%2-10%3 cm2 sec -2
I 90% of hardware will be used for HE eRHIC

A eRHIC, High energy and luminosity phase , inside RHIC tunnel

Full energy, nominal luminosity

i Polarized 20 GeVe x 325 GeV p (160 GeVe.m), L ~ 10%3-10%4 cm2 sec -2

I 30 GeVe x 120 GeV/n Au (120 GeVc.m.), ~1/5 of full luminosity

I and 20 GeVe x 120 GeV/n Au (120 Gevem,), full liminosity
A eRHIC upgrades & if needed

I Higher luminosity

I Higher hadron energy
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MeRHIC is a single IP collider
4 GeVex 250 GeVp 0100 GeV/u Au

2 x 60 m SRF linac
3 passes, 1.3 GeV/pass
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MeRHIC parameters for e -p collisions

not cooled With cooling

P P €
Energy, GeV 250 4 250 4
Number of bunches 111 111
Bunch intensity, 10 11 2.0 0.31 2.0 0.31
Bunch charge/current, nC/mA 32/320 5/ 50 32/320 5/ 50
rms emittance, nm 9.4 9.4 0.94 0.94
beta*, cm 50 50 50 50
rms bunch length, cm 20 0.2 5 0.2
beam-beam for p /disruption for e 1.5e-3 3.1 0.015 7.7
Peak Luminosity, 1€32, cm-2s'1 0.93 913

Luminosity for light and heavy ions
- p if measured per nucleon!

IS the same as for e




High energy stage of eRHIC: by adding additional linacs -~

as well as recirculating passes in RHIC tunnel
2 X 200 m SRFlinac

up to 5 GeV per pass

from4to 6 passes
eRHIC Polarized
detector e-gun

10 to 30 GeV e X
¥ 325GeV p 8130 GeV/u Au

Synchrotron radiation:
20 GeV, 50 mA 4 MW..

30 GeV, 10 mA 4 MW

Possibility - _
of 30 GeV < Power density <2 kW/meter,
< well within B -factory limits (8
low current 1
: ‘e KW/ m)
operation +

4 to 6 vertically
separated
p recirculating
— passes

STAR

NATIONAL LABORATORY




)
..
--Li
L
]

i) ’.-- = 5, o
i I|
| .h. I y A -

[ ]
il
J- [ ]
/1
[ )

A, . 1 [ ] e

1.27 m beam high &
30 GeV ERL

® HE ERL passes

LE ERL passes
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200 m ERL Linac
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Staging approach under consideration presently: staging

all- in tunnel eRH IC: energy of electron beam is increasing

from5 GeVto 30 GeV by building -up the linacs
-

eRHIC detector

S A—

2 SRF linac
1->5GeV per pass
4 (6) passes

4to 6 vertically
separated
recirculating
passes.

& # of passes will
be chosen

‘ ) to optimize
eRHIC cost

IP6

Q
=

The most 3o <. 'RHIC: 325 GeVp
R %
cost or 130 GeV/u Au
effective
design eSTAR
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eRHIC & Geometry high - lumi IR

. 5
with B*=5cm, [*=4.5 m - 0
and 10 mrad crossing angle
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