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0 ANU Super-e e*e” pair spectrometer
Q 7Li(p,yn)8Be* with Super-X & 14 MV tandem (ANU, proposal)

Qd 7Li(p,yn)®Be* with TPC & 5 MV tandem (Univ. Melbourne,
proposal, Martin Sevior)
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ANU Super-e pair spectrometer

0.015
‘ Experiment ‘
Simulation
. 2.1 Tsc m Miel array
y six Si(Li)
9 mm thick

Energy shared
E*+E =E,~2m,c?

1.0 2.0 3.0 4.0 5.0 6.0

Ee. [MeV]

&
3 TIBOR KIBEDI (ANU) ISMD 25-AUG-2023




3.353 MeV EO in 49Ca
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5.212 MeV SD to 6S EO in 4°Ca
with E. Ideguchi (Osaka)

PHYSICAL REVIEW LETTERS 128, 252501 (2022)

ANU Super-e “°Ca(p,p’) at 8.6 MeV
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7.654 MeV EO from the Hoyle state
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PHYSICAL REVIEW C 102, 024320 (2020) x4
Improved precision on the experimental E0 decay branching ratio of the Hoyle state
T. K. Eriksen,"” T. Kibédi@.,!*" M. W. Reed." A. E. Stuchbery.' K. J. Cook."> A. Akber,' B. Alshahrani,'* A. A. Avaa,**
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Radiative Width of the Hoyle State from y-Ray Spectroscopy
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Searching for X17 in 7Li(p,yn)8Be*
J (P ) 18.15 MeV 1* state

3 Resonant excitation at E,=1.03 MeV

ol O T=138(6) keV
18.15 MeV M1 EM transition
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Q I,=1.9(4) eV, [,I'=15x10
0 Cpr(MI)T,=3.2x10-3

18.15 MeV M1 X17 decay
O T1pr(X17)/T,=5.8x1076 Kkrasznahorkay PRL 2016
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R 0 50% of the intensity:
Double differential IPF cross sections E+ [6.7:10.7] MeV: +23%
M1: Tim Grey & Jackson Dowie, ANU Osep [134° : 140°]
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Searching for X17 in 7Li(p,yrn)8Be* - Serer-X (ANU)
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8Be X17 decays
0.015 18.15 MeV M1

Q Twin lens system to accept e+e- 110° < @, < 1800

d Three double sided DSSD to reconstruct
trajectories; AQg., ~6°

O NaI energy detectors; Si(Li) or hpGe
bremsstrahlung?

0 14 UD & energy degrader foil to run at 1.03 MeV

resonance energy

0.010

Frequency
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Li(p,yn)8Be* - High resolution pair spectroscopy Super-e (ANU)

0 Ep=1.03 MeV, energy degrader foil just
before analysing magnet of the 14 UD

O Super-e pair spectrometer, looking for
normal conversion of the 15.1 & 18.15 M
M1

O Quantify the contribution of the 21.6
MeV E1 (T~ 4 MeV)
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Time Projection Chamber to be installed on 5 MV Pelletron
Univ. Melbourne, details available at Sevior et al. arXiv:i2302.13281)

Iron Yoke (Electromagnet)

Trigger
scintillato
S

Proton bea

Beam Pipe

O 34 cm diam solenoid, up to 0.4 Tesla
a 35 cm long active volume He (90%) / CO, (10%) Electric Field Cage

MARTIN SEVIOR , CPPC SYDNEY SEMINAR , AUGUST, 2023 Shde COUl"TCSY Of Martin Sevior


https://arxiv.org/abs/2302.13281
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Expected performance of the TPC

1 Design based on extensive
simulations (Geant4, COMSOL,
GARFIELD, ROOT, GenFit

3 Full simulation and reconstruction
of IPC+X17 with 50 um Mylar
vacuum wall

[ 4 Day run on Pelletron. 2uA proton
beam, 2x101° /cm27Li target

O Quantify sensitivity as a function
of BR relative to p + 'Li » ®Be +y

Q ATOMKT found X17 with BR
~6x107% "Li (p,y) at 6 o

IPC + X17 Log plot

g
III|

1 x17 peak

EAvents /(0.5)

| %
0EI | I2II | Ill'rl | Iél I Iél I I1|0I I I'I|2I | I1|4I | I’I|6I l I'I|8I I I20

(e’€) Invariant Mass (MeV)
X17 BR= 6x107° “Li(p,y)
2300(48) events

50 o significance =

MARTIN SEVIOR , CPPC SYDNEY SEMINAR , AUGUST, 2023 Slide COUI"TZSY Of Martin Sevior



13

TIBOR KIBEDI (ANU)

ISMD 25-AUG-2023




14

Negative
ion source

HEAVY ION
ACCELERATOR
FACILITY

AMS lonization detector:  AMS Time of flight detector:
environmental studies environmental, biomedical,
: geological, safeguards

14UD
Accelerator

30m

Super-e: conversion electrons : — .
and pair spectroscopy AMS Enge gas-filled magnet:

astrophysics, technology

BALIN: break-up mechanisms
in weakly bound nuclei

Superconducting
Linear Accelerator

Hypérfine Spectrometer:
nuclear magnetism,

hyperfine fields
e i
SOLEROO: radioactive e/
beam production SolenoGam: ]
conversion electron CUBE: two-body CAESAR: time-correlated * ¥
spectroscopy, isomers  fission dynamics spectroscopy, nuclear structure — =



