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SHELL STRUCTURE & EXOTIC NUCLEI

Magic number signature
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= RIKEN : machine with the highest intensities
=> Optimized luminosity with the new MINOS device
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MAGIC NUMBERS OFF STABILITY

ERC grant (development from 2011) ...
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http://minos.cea.fr
Obertelli et al, Eur. Phys. J. A50, 8 (2014)
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MAGIC NUMBERS OFF STABILITY

ERC grant (development from 2011) ...

(p,2p) proton knockout erc
amplification i< 590 mm p

N

charge imaging

TAMAM

Projectile

_______________ 5

Gas, P=1 atm.
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http://minos.cea.fr
Obertelli et al, Eur. Phys. J. A50, 8 (2014)

Initial goal: vertex resolution~4 mm FWHM, detection efficiency > 80%

Achieved: 4-5 mm FWHM vertex resolution, 87-96% detection efficiency
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MINOS TPC & ELECTRONICS

PANDA TPC prototype: L. Fabbietti et al., NIM A 628, 204 (2011)

« Compact, low-budget material TPC
 MicroMegas: 18 rings, 3604 pads

* Ar (82%) + CF, (15%) + C,H;, (3%) gas
 Drift velocity: 4.5 cm/us at 180 V/cm
« Transverse diffusion < 200 pm/vcm

Front-End Cards T2K AGET + FEMINOS + TCM board + MINOS DAQ

D. Calvet, IEEE Trans. Nucl. Sci., vol. 61, N°1, pp. 675-682, February 2014

F. Chateau (CEA Saclay), based on the Mordicus software FEC with 4 chips

FEMINOS §
» Dedicated electronics Triager Clock Module G —
» 80 ys mean dead time in experiment ~ R el :
« MINOS slave DAQ (external trigger) e b
« Coupling with event number

256 channels
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@ TPC performances
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SETUP OF THE PERFORMANCE TEST

At HIMAC (Chiba, Japan) Q}\ Q}q’
RO & Plastic Scintillators
Q\Q’ Q;Q’(b \@ Q)Q,‘b 0.5 mm CH, ta‘rgets Op

Vacuum | Air -
Nucleus

Beams of ?°Ne @ 350 and 180 MeV/nucleon
“He @ 200 MeV/nucleon (H307)
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CZA TYPICAL EVENT
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CZA TRACKING ALGORITHM

Three steps :

@ Find the number of tracks coming from the inner cylinder
@ Filter the tracks off possible noise

® Reconstruct the interaction vertex

(D 2D Hough transform : Modified to take into account the detection geometry

(xy) plane Hough space
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@ 3D Hough transform : in the three 2D planes (xy) , (xz) , (yz)
® Linear fit of tracks weighted by charge and vertex reconstruction
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TRACKING ALGORITHM

(xy) plane | Ae; (xz) plane
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@ First experiment with MINOS: collectivity beyond N=40
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SEASTAR PROGRAM

110
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SEASTAR: Shell Evolution And Search for Two-plus states At the RIBF
16 new 2* states & 5 new 4* states
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1ST SEASTAR CAMPAGIN
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May 2014
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2ND AND 3RP SEASTAR CAMPAIGNS

| May 2015 |

Spring/Autumn 2016 ?
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CZA COLLECTIVITY EVOLUTION BEYOND N=40

Development of collectivity at N=40 in Fe and Cr confirmed by recent measurements
of lifetimes and Coulomb excitations on 6456.68Fe and 4Cr
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Beyond N=40 :
« Maximum of collectivity ?
« Systematics towards N =50 ?
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CZA  SEASTAR SETUP

E _
Rl-beam delivery line

Secondary target in F8
MINOS + DALI2 j

Primary beam: 238U at 345 MeV/nucleon
mean intensity of 13 pnA

F8 energy = 250 MeV/nucleon

Energy at end of target = 200 MeV/nucleon

AP =20%

Total intensity on target = 5000 pps

LH, target length = 102(1) mm
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| XY view - I event
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Cr setting

Fe setting
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RESULTS: DRIFT VELOCITY

Run during the Cr setting
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SUMMARY

 MINOS TPC operational since 2014
» Vertex resolution below 5 mm, overall efficiency > 90% with physics simulations

PhyS|cs program at the RIBF
First SEASTAR campaign successful (66Cr, 7%72Fe and "8Ni spectroscopy)
«  SAMURAI experiment on dineutron correlations in halo nuclei last November
« Second SEASTAR campaign last month (238U with 25 pnA intensity)
* Third SEASTAR campaign on lower-mass nuclei (Spring/Autumn 2016)
« SAMURAI experiment for mass measurement of 280

* MINOS with new generation high-resolution y-ray detectors

30'—"2 target (150 mm)

°Be target (3 mm)
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/CC & mechanics\

A. Obertelli A. Corsi J.-Y. Rousse D. Loiseau

D. Leboeuf

SIS

wzmz-w) ' SPhN
. ( )
Detectors Electronics / DAQ Target

A. Delbart \ A. Peyaud D. Calvet S. Anvar J.-M. Gheller

A. Giganon C. Lahonde G. Prono F. Chateau , G. Authelet
SéDl SACM
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CZA SEASTAR COLLABORATION
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