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Present RCNP Cyclotron Facility

Energy Resolution
AE/E ~ 0.005%
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Upgrade of the Accelerator Facilities

Cooler Synchrotron
for acceleration and
deceleration

Storage Cooler Ring
and Synchrotron
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Fig. 5: Comparison of ECR-1on source types; mainly the : _ : :
increase of microwave frequency and the higher magnetic Fig. 6: Upgrade of the High Charge State Injector Front-

flux density (superconducting magnets) is responsible for end—Systerp (s.chematic view); 28 GHZ'ECR SOULCe, new
the increased intensity of the sc-ECRIS-type ECR. LEBT, switching magnet and the new RFQ (in red).
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A7 He ~ U
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- /\)LAIE 10 ~ 40 ps
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Uparade of the GSI-UNILAC

@®New CW-superconducting LINAC @ GSI
-Increase of the duty factor 100%
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Fig. 7: Proposed layout of a cw-superconducting LINAC. [4]
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FAIR Project at GSI

FAIR: Facility for Antiproton and lon Research

.
-~ Rare lsotope
3 Production Target

. Super-FRE

Anbiproton
Production Tanget

Plazsma Physics

Atormic Physice -""f

@ existing facility
@ new facility
D expenments
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SI1S300 Synchrotron
S1S100 | Synchrotron || ':
CR Collector Rir{\\
'|RESR | Accumulator '
Ring /
NESR | Experimental ¢
Storage Ring
HESR |High Energy

Storage Ring s




Ring Circumfe | Beam Beam Energy Features
rence rigidity
[m] [Tm]
Synchrotron 1084 100 U+ 2.7 GeV/u Fast pulsed superferric magnets 4 T/s, up to 2 T,
SIS100 protons: 29 GeV bunch compression to ~60 ns for 5x10** U ions,
fast and slow extraction,
5x10-12 mbar operating vacuum
Synchrotron 1084 300 34 GeV/c for U%* | Fast pulsed superconducting cos0-magnets 1 T/s,upto 6 T
SIS300 slow extraction of ~3x10% U-ions per sec,
5-10-12 mbar operating vacuum
Collector Ring |211 13 U9+ 0.74 GeV/u Acceptance for antiprotons:
CR antiprotons: 3 GeV | 240 mm mrad: Ap/p==%3x10-?,
fast stochastic cooling,
isochronous mass spectrometer
Accumulator | 245 13 U9%+*: 0.74 GeV/u Accumulation of antiprotons (pre-cooling in the CR),
Ring antiprotons: 3 GeV | fast deceleration of short-lived nuclei (1T/s)
RESR
New 222 13 U9+ 0.74 GeV/u Electron cooling of radioactive ions and antiprotons,
Experimental antiprotons: 3 GeV [ precision mass spectrometer,
Storage Ring internal targets with atoms and electrons,
electron-nucleus scattering facility,
deceleration of ions and antiprotons (1 T/s)
High-Energy |574 50 antiprotons: 14 GeV | Stochastic cooling of antiprotons up to 14 GeV,

Storage Ring
HESR

electron cooling of antiprotons up to 9 GeV,
internal gas jet or pellet target




Rare Isotope Beam Facility

Low-Energy
Branch

Intern{al target

eA-

Primary beam: 5x10 ions/s Collider

Super-FRS Energy

Buncher ™ '-
Fragment separator: Super-FRS Main )
Separator 4"
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Ring Branch: CR -> (RESR) -> NESR cemmestor e e, SEner LI
Focusing ™ producti Ring Branch *¥ .
System r$_a:|gceion | - .n.,:‘\
CR/RESR }
ha
-~
Accelerator
fragment | $32Sn | 22Fr | 1%4Sn | 220
primary 238 | 238 |124Xe | 40Af
Bous | Ap | A0 | ap [ o ||
[Tm] | [%] | [mrad] | [mrad] TtoMF7 | 0.24 | 0.46 | 0.79 | 0.52
FRS 18 +1 | +75 +75 | 1500 TtoCR | 0.14 | 0.46 | 0.76 | 0.33
Super MF7/CR | 0.59 | 0.99 | 0.96 | 0.63
FRS 20 | E25] £20 1 =40 | 100 155 019 | 3.05 | 1.21 | 1.47 [ 3.03




Collector Ring
bunch rotation
adiabatic debunching
fast stochastic cooling
isochronous mode

to atomic

physics cave,
HITRAP,
FLAIR

NESR

e-cooling
deceleration

RESR
pbar accumulation
RIB/pbar
deceleration




Layout of the NESR Lattice J‘,".iﬁ;."
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B, Eloctron.| Circumference 218.75m
- Gas-jet ectron| .
D et @rget | | Max. bending power 13 Tm

| Ramp rate 1T/s
i < Injection Extraction —)'_' Energy range:
o kicker kicker 5| |ons 4 — 840 MeV/u
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NESR Parameters

Ring parameters

Horizontalivertical acceptance [mm mrad] 160/100
Momentum acceptance [%] +1.75
Horizontal vertical tune 3.4/3.2
Transition energy 5.74
Maximum dispersion [m] 7.24
Energy range (A/Z=2.7) (Ramp Rate 1 T/s) [MeV/uU] 4 -740
Cooling time constant (for U%2+-jons) [s] 0.3-05
Transverse emittance after cooling [mm mrad] 0.1
Momentum spread after cooling +1x10-4
Luminesity at internal gas target for 1328n [cm2 s-1] 6x1028

\
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Luminosity at NESR

Nucleus | Production tincl. losses | L at 740 L at 100
rate [1/spill] | in NESR [s] | MeV/u MeV/u
at 740/100 | [cm=s1] | [cm=s]
MeV/u
11Be 1x10° 36/36 > 10%8 > 10%8
A1 4 x 108 20/20 > 1028 > 1028
>2Ca 2 x10° 12/12 5x10%® | 2x10%®
SN 5x 107 0.5/0.5 7x10% | 4x10%®
SN 8 x 108 3800/1400 > 10%8 > 10%8
2N 5x 106 4.1/4.1 3x10% | 2x10%
1048n 7x10° 51/43 6x10% | 3x10%
1328n 6 x 107 93/70 > 10%8 1x10%8
134Sn 5x10° 2.112.7 5x10% | 2x10%#
1879n 7 x 106 34/23 5x10%% | 2x10#
Assumption:

Beam intensity: 6 x 10t ions/spill at Super-FRS target.

Target thickness: 1014 atoms/cm?
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Ring Cyclotron Facility
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