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> Astrophysical interest of-lRéd_idact'_ive beams

> Production of Radioactive beams
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A most important modern question: what is the composition
of matter and energy in the Universe?

e Whatis dark matter?
* Whatis dark enersv?

How and where are the heavy elements from iron to uranium made?

What is the distribution of How did this distribution
elements in the Universe? evolve?
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Telescopes/ Spectrometers Particle accelerators: RIB
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Element abundance in the solar system
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Stellar evolution
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Each Astrophysical environment produces an abundance fingerprint



E.lément abund_ahcé_ in other stellar systems

The Light Path of the High-Resolution Echelle Spectrograph
I 2b. Collimator | 3. Echelle Grating

2a { R — /::""/ el 1
Colimator < — _ . 1. Viewing Slit

6. Mirror

8. CCD (hidden behind field flattener in this view)



CS 22892052

Sun
(Solar Flux Atlas)

CS22892-052
(Las Campanas Echelle)
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~ Over 50 element abundances determined for CS22892-52

VI=[Fe/H] = log(Fe/H).,,-log(Fe/H),,,



M=[Fe/H] = log(Fe/H),-log(Fe/H).,,

Advances in telescopes/ spectrometers - greater surveying capability
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China:- BFRIB, HIRFL
Japan:- RIBF, RARF, TRIAC
India:- VEC-RIB

Belgium:- CRC

Russia:- DRIBS

E.U.:- ISOLDE, EURISOL
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ltaly:- EXCYT, SPES

Germany:- GSI, FAIR, MAFF
France:- SPIRAL, SPIRAL2
United States:- HRIBF, MSU(FRIB)
Canada:- ISAC
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ISOL

T

500 MeV
protons

Diver accelerator Cyclotron

Driver Beam 500 MeV protons

Target power 50 KW proto"” cyclot™

Post Accelerator ~ Linear
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The Nuclear Astrophysics Challenge
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Radioactive lon Beam Factory
RIKEN

Commissioned
in 2007

T~~~ GARIS

STP1

Cascaded cyclotrons Fragment
- separator

Facility design goal 350MeV/A Uranium ions up to ~ 10'3 pps > 80kW
Current ~ 3* 10° pps ( soon *10)



FAIR at GSI
Fragmentation of high intensity heavy ions
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FRIB at Michigan State University
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EURISOL RIB production target
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How and where are the heavy elements from iron to uranium made?

What.is thé distribution-of elements in How did this distribution evolve?:
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