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Introduction

ISGMR measurement in stable nuclei

v" Which reaction ?

Inelastic scattering of isoscalar particles at 35-100
MeV/nucleon
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Measurement of E, and 0, 4
+ missing mass analysis == E*(110Cd)

@97 MeV/nucleon

Magnetic spectrometer “Grand Raiden” @RCNP, Osaka University

M. Vandebrouck RESANET Workshop GMR 11/2020 Page 2



Introduction

ISGMR measurement in stable nuclei

10Cd(0,0')1°Cd*, E,, = 97 MeV/nucleon, E*("'°Cd) = 15.5 MeV.
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U. Garg and G. Colo, Part. And Nucl. Phys. 101 (2018)

v" Which reaction ?

Inelastic scattering of isoscalar particles at 35-100
MeV/nucleon
(X,’
o , ' 6Lab
110Cd

Measurement of E, and 0, 4
+ missing mass analysis == E*(110Cd)

v How to identify the ISGMR, i.e. L = 0 strength ?

Angular distribution at small angles in the center-of-mass
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Introduction

ISGMR measurement in unstable nuclei, what is the difficulty ?

®8Ni(a,a’)8Ni*, E,, = 50 MeV/nucleon v Which reaction ?
% / = E*(68Ni) = 20 MeV —> Inelastic sca.tte.ring of . isosca.lar particles at 35-100
s - . MeV/nucleon in inverse kinematics
= 6 E*(58Ni) = 15 MeV
- -
L 5 - E*(®8Ni) = 0 MeV > /oc('
g 68Nj R . eLab > 68Nj*
41—
C He
3
- Measurement of E, and 0, 4
ol + missing mass analysis =mp E*(58Ni)
1E0oem v" How to identify the ISGMR, i.e. L = 0 strength ?
) S e T T Angular distribution at small angles in the center-of-mass
0 10 20 30 40 50 60 70 80 90 =) low detection threshold

0, [ded]
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ISGMR measurement in unstable nuclei, what is the difficulty ?
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N =126

M. Vandebrouck RESANET Workshop GMR 11/2020 Page 6



CC2A ISGMR results in unstable nuclei with MAYA

——
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C. Monrozeau et al., Phys. Rev. Lett. 100, 042501 (2008)
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ISGMR results in unstable nuclei with MAYA
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2010
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M. Vandebrouck et al., Phys. Rev. Lett. 113, 032504 (2014)
M. Vandebrouck et al., Phys. Rev. C. 92, 024316 (2015)
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ISGMR results in unstable nuclei with MAYA
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CC2A ISGMR results in unstable nuclei with MAYA

——
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CC2A ISGMR results in unstable nuclei with MAYA

e —

N =126

+ Active targets are suited for ISGMR measurement
in unstable nuclei

- Limitations of the MAYA detection setup
(energy and angular resolutions for low-energy
N =50 recoiling particles)

=) Development of several active targets in the world
(ATTPC in US, CAT active target in Japan...)

C. Monrozeau et al., Phys. Rev. Lett. 100, 042501
S. Bagchi et al., Phys. Lett. B 751, 371

N =28

M. Vandebrouck et al., Phys. Rev. Lett. 113, 032504 (2014)
M. Vandebrouck et al., Phys. Rev. C. 92, 024316 (2015)
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C2A The ACTAR TPC at GANIL

v Amplification region

» Micromegas gas amplifier
 Pad plane : 128x128 square pads of 2x2 mm?

(16 384 channels to read !)

300 mm

<
«

==
B G -
7

v’ Drift region

T. Roger et al., NIMA 895, 126 (2018)
B. Mauss et al. NIMA 940, 498 (2019)
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C2A The ACTAR TPC at GANIL

v Amplification region

+ Micromegas gas amplifier
« Pad plane : 128x128 square pads of 2x2 mm?

(16 384 channels to read !) , |

300 mm

<
«
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'md AGET 4 AGET chips + ADC  2M CoBo
64 channels signal 4 AsAd boards digital data
processing (CSA + shaper), management
analog memory, discriminator CoBG
MuTanT
AsAd
AGET N
A
A
Detector
WUTCA chassis
Ethernet
A Ui MuTanT
Clock distrib. + trigger
G ET management
; Data Acquisition
\ T. Roger et al., NIMA 895, 126 (2018
E. C. Pollacco et al., NIMA 887, 81 (2018) B. Ma%ss et al. NIMA 940, 498 §2019;
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C2QA Typical events with MAYA vs ACTAR TPC
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ISGMR measurement in unstable nuclei with ACTAR TPC

b

May 2019 \58Ni

Anchor point experiment

BNi + o — o + BNi*
(inverse kinematics)
50 MeV/nucleon
LISE + ACTAR TPC @GANIL

To be compared with results in
direct kinematics
(Y. W. Lui et al. PRC 73, 014314 (2006)
B.K. Nayak et al. PLB 637 (2006))

M. Vandebrouck
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Resolution of the elastic peak :
~1 MeV FWHM (~ 3 MeV with MAYA)
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ISGMR measurement in unstable nuclei with ACTAR TPC
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C2A ISGMR measurement in unstable nuclei with ACTAR TPC /
— 7

Ongoing analysis by A. Arokiaraj (KU Leuven)

Use of a machine-learning tool : DBSCAN, a density-based clustering algorithm
E. Schubert et al. ACM Trans. On Database Syst. 42 (2017)
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C2A Conclusion

v’ Active targets are particularly suited for ISGMR measurements in unstable nuclei

v Other opportunity : experiments using storage rings (see N. Kalantar talk)

Data analysis %®Ni(a,,0’)*®Ni* and 8Ni(a,0.')88Ni experiments with ACTAR
70N (o,0’)"ONi* with ATTPC at MSU

AN

Study of ISGMR isotopic — isotonic chains
Study of soft modes in 36S and 34Si (see O. Sorlin talk)

AN
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