Construction of the Rare Rl Ring (R3) at the RIKEN Rl Beam Factory

M. Wakasugi, and Rare Rl Ring Collaborators
RIKEN, Nishina Center, Japan



Location of R3 in the RIKEN RI Beam Factory
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Precision Mass Measurement for Rls around R-process pass
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Principal of Isochronous Mass Spectrometry at R3, |
(R3: Cyclotron-Based Lattice Structure)
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Mass Measurement Scheme in IMS at R3
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Principal of Isochronous Mass Spectrometry at R3, Il

* Many Rls are accepted in the

given machine condition.
* One of them (89Zn) is reference
for tuning of isochronism.
* Some of them are references
for mass determination.
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Yield (arb.)

Principal of Isochronous Mass Spectrometry at R3, Il

Isochronous reference

Rare Rl of interest
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R3 Structure

Plastic scintillator
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Circumference
Betatron tune

Momentum acceptance +0.5%

R3 Structure

Plastic scintillator
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Isochronous Field Formed by 10 Trim Coils
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Kicker Magnets

Plastic scintillator

(Start — T
Distributed constant type kicker magnets

Number of kicker magnets 6

— Number of cell 13
! Length of a cell 25mm

Characteristic impedance 12.5Q
Capacitance 240pF/cell
Inductance 75nH/cell
Maximum current 3000A/35kV
Maximum magnetic field 0.094T
Aperture 180x40mm?
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Fast Response Kicker System

(for establishing individual injection scheme)
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Fast & Precision Charging and
Full-Time Charging of Kicker System

for extraction of Rl after 2000 turns (0.7ms)
for accepting RlIs unpredictably produced

Hybrid Charging System

Main Charger : 90% charging
Sub-Charger : 10% charging & keep charging voltage +1%

PFN charging voltage

Main charger




Highly-Sensitive Beam Diagnostic Devices |

o Plastic scintillator
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Resonance frequency 172MHz (TM,)
Harmonic number 61
Tuning range +0.5MHz
Q value 5365 (designed)/6100(actual)
Shunt impedance 276kQ (designed)
Gap 40mm
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Highly-Sensitive Beam Diagnostic Devices Il
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R3 Construction Status




R3 Construction Status
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- o

g < R3aiming at prec):'smn mass measuremé&ftis now under construction ﬁ

Q---

RIKEN RIBF. L e

=~

l

—_—

= uay$ _,""p -
‘Af:m.<> R3 has ajyﬂotron based lattice structure for providing large momentumyg *15‘

acceptance‘ =T - . B

¥ A 1 1 b’ir L

4_\"
|

. S U TR v \ L
" < Individual- mfect‘longc%me has beén establi leyeloping an
ultr@-fast respbnse kicker systems

e —

<> R3 \t‘nstruction was-started in last year.

<> Fabriéations,of most of instrumentations has been completed, and they
are now under testing.

<> Commissioning of the R3 is planed in next year.




Optics of Injection Line and R3
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High-Precision and Fast Mass Measurement

Methods

@ lon-Trapping Based Method Am/m < 1 ppm O

Tmeasure > 1s A

(@ Schottky Mass Spectrometry

@ Isochronous Mass Spectrometry —s Am/m > 10 ppm A

Tmeasure~ ms O

Isochronous Mass Spectrometry at Cyclotron Type Storage Ring

¢ Providing large momentum acceptance]

for precision measurement .
¢ Velocity measurement



Calculation of Isochronous Field
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