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Users & Science

e Solid state physics Particle and Astrophysics
24% 10% Biology/Medicine
4%

Atomic
Physics
22%

Weak Interaction and
Nuclear Physics

40%

450 users (7% total CERN)

potentially 1000 users with upgrade
25 countries; 100 institutions
175 projects (4 years)
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World ISOL

FACILITY | DRIVER | POWER [ USER BEAMS ENERGY [ PHYSICS
ACCELERATED REACH

LOUVAINE- | 30 MeV 6 kW SHe, "Be, 10.11C, 13N, | 10 MeV/u | Astrophysics,

LA-NEUVE protons 150, 18F, 1819Ne, 35Ar | cyclotron Nuclear

(BELGIUM) structure

1989

HRIBF 100 MeV | 1 kW Be, 17.18F | 69Ag, 2-10 Nuclear

Oak Ridge p, d, o 67Ga, 7>79Cu, 80-87Ge, | MeVl/u Structure,

(USA) 84Se, 928, tandem Astrophysics

1997 (-ve ion 118,120122,124/\, 129G,

source) 130-134Gn 132,134,136Te

ISAC1 500 MeV | 50 kW 89111 |, 202INg, 26A| 1.5 MeV/u | Astrophysics

TRIUMF protons linac

(CANADA)

2000

SPIRAL, 100 6 KW 68He, 18F, 2-25 Nuclear

GANIL MeV/u 18.24,2526Ne, 4446Ar, MeV/u structure,

(FRANCE) heavy ions TATST6TTKy cyclotron Astrophysics

2001

REXISOLDE |[1.4GeV [3kwW 9Li, 1Be,2+2Na, 0.3-3 Nuclear

(CERN) protons 28,30.32Mg, 68N, MeV/u structure,

2001 68,69,70Cu, 74.76.787Zn, linac Condensed
0Se, 88.92Kr, 108|n, matter,
108,1105n, 122,124,126Cd’ Astrophysics

138,140,142X @ 148Pp,
1535, 156Ey
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HIE-ISOLDE

Increase in REX energy from 3to 10 MeV/u
(first step In increase to 5.4 MeV/u)

7Tgap Tgap

IH1 diag [H2 IH3 diag IH1 IH2 diag
. RRR- -EM ez RRE-| —
0.3 MeV/u 1.5 MeV/u 2.6 MeV/u 4.4 MeV/u 2.6 - 5.4 MeV/u

Increase proton intensity 2 — 6 pA (LINAC4,

PSB upgrade) - target and front—enc'é(')ﬁi'r;é;r I_Aaser

RFQ cooler, REX-TRAP, REX-EBIS [Speciroscopy,
REX-ECR upgrades ISOLTRAP

nuclear mass

Super-HRS for isobaric separation Condensed

RILIS upgrade & LIST matter

Low energy facility (< 1 MeV/u) Nuclear
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Coulomb barrier for RIB

Projectile E/A

6 -

—

\ Pbtarget/

Sn target

Ni target

100 200

Projectile mass

CERN NuPAC meeting 10-12 Dec 2005




Transfer reactions
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RIB Physics Reach
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Time-line a

REX energy upgrade to 5.4 M
High intensity upgrade
REX energy upgrade to 10 M

Material costs




Operation

Existing REX operation
(2 engineers, 3 tec
Must be transferre




EU projects (

EURONS I3: (2.1 MCHF
TNA
JRA’s: INTAG, CHAR
LASER, SAFER




EUR SOLESS
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European Roadmap for RIB facilities
2013 2016

2010
SPIRAL II
linac
d 40 MeV
HI 15 MeV/u SPES
reactor MAFF
PS booster
140ey | HIE-ISOLDE
national

international
" EC frameworks
CERN

€1000m

I @soyd 10STdN3

6SI-FAIR

€750m

\/Mnm/mﬂ-wl

low energy intense RIB

precision measurements
Astro, "Fundamental”,
Neutrino physics
Solid- State physics

Life-sciences

high energy RIB
v short lived nuclei
impulse reactions
Atomic, Plasma physics
Hadron, EoS physics
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Europe 29 Gener

Munich

FACILITY DRIVER POWER ENERGY
HIE- ISOLDE PS booster 10 KW 0.8 - 10 MeV/u
CERN p, 1.4 GeV, 10 pA linac
SPIRAL-II linac 200 kw 2 - 25 MeV/u
GANIL deuterons 40 MeV (secondary cyclotron
heavy ions target)
15 MeV/u
MAFF reactor 104 n/cm2.sec 7 MeV/u

linac

SPES
Legnaro

linac
p,d, ... 100MeV

200 kW
(secondary
target)

10 MeV/u
linac




In Flight s
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Unique Experime

Repertoire: 850 radionuclides f

Avallability: 350 shifts of radioac
(2 primary targets &

Selectivity: target/ion source ex
mass separation
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World max

Location Driver H
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GSI -FAIR heavy ions:
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. proton
Exotic emitters
NI.IC' e I proton-neatron
pmr ng heavy
elements
superallowed
d 298

P decay 114X184 ?

neutrons
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SPL versus PS
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Costs

Task No Task name Cost
Material (kCHF)  Staff (FTE)
1 REX upgrade 5.5 MeV/u 2950 8.6
2 REX upgrade 10 MeV/u 3000 7.8
3 REX TRAP and EBIS upgrades 255 0.5
4 REX ECR chargebreeder 750 1.9
5 RFQ cooler 275 0.9
6 High charge state beam line 400 0.9
7 New HRS 1000 1.6
8 Targetry for linac 4 proton beam 3130 9.5
9 RILIS upgrade 880 1.2
10 Ti:Saphire lasers 400 0.6
11 TS infrastructure improvements 700 1.5
12 AT/VAC consolidations 1550 1.5
13 ISOLDE physics group 6
Total: 15290 42.5
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How does the differential cross section vary with beam energy ?
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How does the differential cross section vary with beam energy ?
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How does the differential cross section vary with beam energy ?
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How does the differential cross section vary with beam energy ?
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