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The Rare-RT Ring Facility at RIBF

The 3rd storage ring for radioactive ion beams in the world
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RIKEN RI Beam Factory (RIBF)

» Maximum energy is 350 MeV/u
for heavy ions up to U ions.
» Goal beam intensity is 1 puA
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Question 3:

How were the heavy elements from iron to uranium made?



Rare-RI Ring (R3) collaboration

Heavy-ion storage ring dedicated to mass measurements
based on Isochronous Mass Spectrometry
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Location of Rare-RI Ring
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Rare-RI Ring
- Principle of mass measurements
Cyclotron = Isochronous field
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Velocity measurements are essential!




Uncertainty of mass
desired accuracy : dm;/m; ~10-

5(’"1/%) 5(

ml/%

Well-known

Reference Mass
~ 10-6

m, / 9

]
TOF (T,, T,) 1-p \To) 1-(1,/T,)’ B
Measurement
~ 10-6

T ~ 700us (2000turns) 't ”fg‘f‘f""e"‘e"*

0T ~ 100ps

/

Isochronism of ~10¢ is required during measurement



Mass measurements of exotic nuclei at R3

IMS (isochronous mass spectrometry) + New technique

¢ Individual injection : Store 1 particle!
v Fast kicker system
v" Long beam line
v Particle identification event-by-event
v'  Emittance (velocity) correction

** Cyclotron-type storage ring ‘
v" Weak focusing lattice e’
v' Large momentum acceptance

I

v Large dispersion
v Precision isochronou%ﬂ by trim coils
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R3: CycloTr'on like Lattice Structure
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Scheme for Mass Measurements
Only 1 particle (200 A MeV) is stored !

Isochronous mass spectrometry Short measurement time (<1 ms)
- Isochronous field ~10-¢ Good resolution (~10-%)
- Beam-triggered individual injection High efficiency (~100%)
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Accessible Area by Rare-RI Ring
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Proton drip-line iI: /
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Neutron drip-line

82 — T-process (Koura)

m Stable nuclei
B Known mass (AME2011)
m >1 /day/pnA in Rare-RI Ring
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Day-1: 8Ni doubly magic
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Status and Perspectives
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Short History 1st, Phase (2002~2011)

Design study ‘ @
R&D study >
Ring design was finalt 4? in 2011

2"d. Phase (2~2013)
Construction‘blidget was approved
Constructio l" as started
Infras’rrucT es, Magnets, Power Supplies,
Control sys‘r; Vacuum system, etc.
Each device wag tested

3rd, ‘\_ (2014~ )

a-particle; anspor’r test
We are her 4 D i & i & \F

Upgrading to 6Tm machme |
Construction of field-stabilization system
Improving detector system

O Commissioning using heavy-ion beams
QO 15t Production run, mass measurements

2015~
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Boundary Possible schedule?
MT in RIBF: 2 weeks/year (max.) 2014 2019 2024
~ Day-1
- ~5 new mass / year - (7%) >  N~82
N~50

- ~50 new mass / 10 years

A 82
' Proton drip-line

Possible measurements

*"areain 10 years?

Neutron drip-line
— TI-process (Koura)

m Stable nuclei

B Known mass (AME2011)
m >1 /day/pnA in Rare-RI Ring

—— Magic number



