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RIBF accelerator system

Operation mode for 345 MeV/u H.I. beams

Present: 0.3 pnA (November 2008)

Final goal: 1 pɛA (within 4- 5 years)

É Intensity of 345 MeV/u 238U beam

For more information http://www.nishina.riken.jp/Eng/index.html



É Two- stage fragment separator (Bɟmax= 9 Tm)
ü1st stage : production & separation
ü2nd stage : identification

É Multi- function spectrometer
üTagging of secondary reaction products
üMomentum distribution measurement 

ZeroDegree

BigRIPS/ZeroDegree spectrometer

2nd stage 1st stage

BigRIPS



90 mr 60 mr 6 % 1240, Achromatic (Large acceptance)

40 mr 60 mr 6 % 2100, Achromatic(High resolution)

40 mr 60 mr 4 % 4100, Dispersive

80 mr 100 mr 6 %
1300, First stage

3300, Secondstage

ȹɗ ȹű ȹp/p Momentum resolution (1st order)

2nd stage 1st stage

ZeroDegree

BigRIPS

BigRIPS/ZeroDegree spectrometer



BigRIPS/ ZeroDegreebeam line detectors

PPAC : Position
Plastic    : Time of flight
I.C. or Si  : Energy loss

A/Q

Z

Particle identification (PID)



Projectile Fragmentation

In- flight U fission & P.F.

Decay spectroscopy at RIBF
(Neutron-rich regions)

48Cd, 47Ag, 46Pd (A 128)
ÅN = 82 shell quenching
ÅLong- lived isomers

40Zr, 42Mo (A 110)
ÅProlate- oblate shape coexistence

28Ni, 27Co (A 78)
ÅMagicityloss

26Fe (A 70)
ÅPossible high- K isomers

24Cr (A 64)
Å

13Al, 14Si, 15P (A 42)
ÅDeformation at N = 28

Half life 
Decay scheme

r- process
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F11

Experimental setup for decay spectroscopy

238U @ 345 MeV/u
Ą Be target

- Charge stripper @ F5
- Degrader @ F11  

Stacked DSSSDs

Clover- type Ge

Beam



Beta counting system : DSSSD 

Micron W1 (16 x 16 strips)

9 stacked Double- Sided- Silicon- Strip- Detectors

V Incident beam : ₩ 5 GeV

VEnergy threshold : ₩ 20 keV

High gain

Low gain

Very wide dynamic range

Courtesy of S. Nishimura



Compton-suppressed Clover-type Ge detector

Sum of 4 crystals
(P/T₩0.1)

Add- back
(P/T₩0.2)

Add- back + Suppression
(P/T₩0.3)

BGO

Clover



DAQ for decay spectroscopy experiment

Beam

BigRIPS,ZDS, 
DSSSD(RI)

ɘ

Clover,BGO,
Veto,LaBr3

ɗ

DSSSD(ɗ)

ÅIndividual trigger/Parallel readout

ɓ-ɔ(-ɔ)

Isomerɔ
ɓ Half- life

TSEB

TSEB

ÅSynchronized using time stamp

ÅEvent build based on time stamp

TSEB

Time stamp (100 MHz,48 bits)



Time stamp based event build for ɓ-ɔ analysis

ɓ

ɔ

Beam

Time difference [10 ns/ch]

Time stamp histograms relative to ɓ trigger

50 ɛs
Width and Offset
adjusted to analysis

T = 0



Time difference between 
Clover and Plastic at F11
(time- walk corrected) Eɔ [keV]

T
ɔ
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s/
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É Delayed ɔ- ray coincidence
(up to 50 ɛs) with beams

Identification of isomers
in the ɛs range

Measurement of isomeric ɔrays (T1/2₩ɛs)


