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First results from recent BigRIPS commissioning
experiments with 238U beam at 345 MeV/u:
search for new isotopes

Dec. 28t , 2006
First Beam 27Al1%+ 345 MeV/u at RIBF-SRC

PID plots

March, 2007 AE
12th  8Kr3l+ heam at 345 MeV/u several pnA.
13t First production of Rl beams with 8Kr beam -~
23" First successful acceleration of 23886+
beam at 345 MeV/u and 0.002 pnA
27" First production of RI beams with 238U beam .

May-June, 2007
with 238U beam at 345 MeV/u and 0.02 pnA max |
(~1x108 pps) AE
May 16t-23t™ BigRIPS commissioning (testing)
May 24" — June 3" Search for new isotopes
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Standard beam-line detectors at BigRIPS/ZeroDegree focuses
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First RI-beams
at BigRIPS

86Kr + Be(2mm)
at 345 MeV/u

Bp setting for
AlZ=2 isotopes
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First Rl beam production with U beam at BigRIPS
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AE vs. TOF plot with wide momentum acceptance

238 + Be(7mm) at 345 MeV/u, Bp=7.4Tm, AP =2 %(F1 slit: +- 21mm)
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Z vs. A/Q plot
Bp obtained just from F5 x-position
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Bp reconstruction using inverse optics matrix

4th-order matrix obtained from COSY-INFINITY calculation using field map data
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Bp reconstructed up to 4t order
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1D plot for Zr (Z=40) isotopes (an example)
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Charge states are clearly resolved.
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New isotope search with 238U beams at 345 MeV/u

60

60

55

50

45

40

2.5 2.55 26 265 27 275 28 0

3 2.35 2.4 245 2.5 2.55 2.612 226(5) 1 2214]2-750- ;81
Bo: 7.438 Tm, AP=2% ( )
238U + Be(7mm) at 345 MeV/u,

~1x108 PPS Max. Isomeric y-rays
from °Rb

| 300.0(298.8 0:3.2)

Total dose: 6.9 x 1012 ¥
E, (kev) ~ °



55

2,625

2.65

New isotope 12°Pd(Z=46) clearly observed!
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We could discover the new isotope 12°Pd(Z=46),
regardless of the present U-beam intensity as low as
108 pps, which is 5 orders of magnitude smaller than
the goal intensity !

This demonstrates high performance and potentiality
of the BIgRIPS separator, and is a great launch to
explore the nuclear world not accessible so far !



Beam-intensity upgrade project
and RIBF phase-2 project



Intensity upgrade
project for U beams:

currently going on
Y. Yano et al

» Build a new injector linac and
a new SC ECR ion source to
upgrade the beam intensity.

> Acceleration of 238U3%* jons

» 28 GHz superconducting ECR
lon source, e.g. VENUS@LBNL

> 23835 jons > 15 puA (goal)

» Expected beam intensity:
~100 pnA for U

» will be operational late in 2008.
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RIBF Phase-Il projects: major experimental installations

» ZeroDegree: a beam-line spectrometer —— Complete in Oct. 2007

> SHARAQ: high resolution spectrograph (CNS project) — Complete in 2008

» High-resolution beam line for SHARAQ

» SLOWRI (gas catcher, In-flight + ISOL+ re-accel.) Others: being proposed.
» SAMURALI: large-acceptance superconducting spectrometer

» Rare RI ring for isochronous mass measurement

» SCRIT for electron-RI scattering

» Beam transport line back to the old facility
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SHARAQ: high resolution spectrograph (CNS project)
High-resolution beam line for SHARAQ




Summary and conclusion

RI beam production using in-flight separators was reviewed.

Overview of BigRIPS in-flight separator at RIKEN RI beam factory
(RIBF) was outlined, including those of the RIBF accelerators

BigRIPS was commissioned in March, 2007 with 8Kr and %38U beams
at 345 MeV/u, and first RI beam production was successfully made.

A new-isotope search experiment was made in May, 2007 with 238U
beam after commissioning test runs. New isotope *°Pd(Z=46) has
been clearly observed, regardless of the U-beam intensity as low as
108 pps (five orders of magnitude lower than the goal intensity).

This discovery has demonstrated high performance and potentiality
of BIgRIPS, and is a great launch to explore the nuclear world so far
not accessible,

Beam intensity upgrade project and phase-2 projects were also
outlined.
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Thank you for your attention.



