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B-delayed particle emission
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New opportunities at MSU

Beam production
In-flight advantages:

New opportunities m Short separation times
at MSU

m Large separation
efficiencies

ISOL advantages:

m High purity, low energy
beams

M. Pfiitzner et al, Rev. Mod. Phys. 84, 567 (2012).

m Large yields

Beam production at MSU

Combination of ISOL and
in-flight methods




New opportunities
at MSU

NSCL — FRIB: Even greater yields

Nation:

Thls \s lhe last NSCL update at

< NSCL was founded n 1080 with
support from the National Science
Foundation
« As of November, 2020, NSCL no
longer operates cyclotrons
+ We are in the middle the ReA
Stand-Alone Science Program
~We expect this to be completed by
e 2022

+ Appreciate the support of NSF.
and effective cooperation of NSF
and DOE in the transition to FRIB

~NSF-DOE JOG approval to
continue the user program in 2022

Laboratory -

Low Energy Community Meeting August 9th-11th 2021

lotron

NSCL

Operation of NSCL
user facilty is
supported by NSF
Physics Division

ra Sheil NSCL Oveniew LECH, August 2021
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FRIB Science is About to Start
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The experiments originally planned at NSCL would have had much greater statistics
compared to any previous study
The upgrade to FRIB further enhances the yield by an order of 10°!

Beam time next summer would grant one whole year for analysing the data



Detection setup

DSSSDs and SSSDs
Specially designed
New opportunities cube
At Msy Stopping foil
Custom-made
aluminium tube
SeGA at MSU

Our DAQ

A. Gade, NSCL (2016).
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Experiment at IGISOL, Aug.-Sep. 2020

Experiment at
IGISOL, Aug.-Sep.
2020

Jyviskyla, Finland

Andreas Gad’s PhD project

Studying resonances above the Hoyle state in '*C
through the decay of B

Brief relaxation of travel restrictions meant only Andreas and | could participate

Completion would not have been possible without the tremendous assistance and effort

of the people at IGISOL



Outcome of experiment at IGISOL

Much greater statistics than 151 IAS
previously on the decay of '2B %
B Andreas is currently

analysing the data

Experiment at From my PhD project’s point of
IGISOL, Aug.-Sep. view: 0.0
2020 —
B Pilot experiment for the

MSU experiment

B Training in carrying out
long experiments at

. Uusitalo, J. Phy:

accelerator facilities Conf. Ser. 267,
012004 (2011).

B Lessons learned

B Geant4 simulations




Development and maintenance of

software
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iGain, shaping time ADC gate, H
trigger threshold, iADC threshold,
ipole zero cancellation, | icoincidence window, |
ibase linc restoration ispecialised triggers |

AUSAIib
N

Time Time

AUSAIib based on ROOT from CERN

Current

Time

Voltage
Voltage

Development and
maintenance of
software

My work

Expansion of AUSAIlib
Future-proofing AUSAlib:

m ROOT v. 6 (C++11) — ROOT v. 7 (C++14)
m New CMake standards



CMake - a Build System Generator

The file CMakeLists. txt is the entry point for building the library
CMake version 3.15

©2621/buiLd> cn

CMake version 2.8

ces/ausal 1b2021/build

Development and -en(CHAE MIDILEPATH S{HAKERODOLE, PATHY${CHAKE,SOURCE_D1R) e
maintenance of B >
software poE=s e
B Hard-coded variables define library, B Target descriptions dynamically
eg. set(... "-std=ct++11") define library
B Library’s install location not B Export library’s interfaces
persistent

B User must provide B find_package (AUSALIB)

FindAUSALIB.cmake command just works

Greater ease of use: Figure 5.1 in progress report
Future-proof



Analysis of the
decay of 2'Mg

Analysis of the decay of *'Mg

Experiment on 2’Mg at IDS
at CERN in 2015:

|
Measurements on 2'Mg

for calibration purposes
(5~6 hours)

Large amount of
statistics on 2'Mg,
nevertheless

New analysis; new
insights
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Methods

IDS setup shares
characteristics with the
MSU setup

Can utilise (and combine):
m Telescopes

2E (keV)

m Time after production

Counts / (10 keV)®
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Proton spectrum

plantation (ms)

Erratum

Counts / (10 keV)’

Conservation of energy
no longer violated
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Gating on transitions
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Outlook

All preparations complete — ready for the experiment(s)
at MSU!
In the meantime:

m Continuation of analysis of >'Mg

B R-matrix theory
m Extension to data on Ne, 3'Ar

m Backup experiments?

m Experiments at ISOLDE or IGISOL
m Experiments at 5 MeV accelerator in Arhus

Outlook



Thank you for your attention!




(we apologise for any inconvenience caused)
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