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EARLY DAYS: MOVE OF CPT TO ANL
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▪ Following shutdown of TASCC 

(Chalk River), a budding scientist 

(Guy Savard) was searching for a 

new home that could accommodate 

the Canadian Penning Trap (CPT)

▪ I worked on the CPT in 1996 at 

Chalk River, and came to Argonne 

in summer of 1997 (undergraduate 

research assistant) to help rebuild 

the CPT

▪ Collaboration between McGill U., 

U. Manitoba, and ANL began



EARLY DAYS: GAS CATCHER DEVELOPMENT
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▪ Guy had proposed new way to 
collect rare, short-lived isotopes 
and deliver them to the CPT:  gas 
catcher

▪ Gas catcher uses gas, DC, and RF 
fields to thermalize and transport 
isotopes that enter it

▪ Years of development of gas 
catchers from handheld ones to the 
large ones of today

▪ Meanwhile, studies of systematic 
uncertainties with CPT underway (I 
joined as a Ph.D student)
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EARLY DAYS: FIRST MEASUREMENTS
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▪ Originally planned to measure 
38mK (superallowed 0+ to 0+ 

beta decay), but later learned 

of importance of mass 

measurement of rp-process 
waiting point 68Se which 

promised to be easier
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AME: G. Audi et al., Nucl. Phys. A729, 337 (2003).

HF:  B. A. Brown et al., Phys. Rev. C 65, 045802 (2002).

SPEG:  G.F. Lima et al., Phys. Rev. C 65, 044618 (2002).

▪ My thesis experiments of 

waiting-point nuclides 68Se and 
64Ge were the kick-start to the 

CPT measurement program of 

short-lived rare isotopes 
collected by a gas catcher

J.A. Clark et al., Phys. Rev. Lett 92, 192501 (2004).

J.A. Clark et al., Phys. Rev. C 75, 032801® (2007).



MEANWHILE … DEVELOPMENT OF THE BETA-
DECAY PAUL TRAP (BPT)
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▪ Paul trap was developed to study weak 
interaction (beta-neutrino correlation)

▪ Open volume Paul trap, surrounded by 
DSSDs, permitted study of 8B, 8Li 
decay

▪ Much improved limits on the 
contribution of the tensor component to 
the weak interaction 

▪ Improved limits continue to show 
agreement with Standard Model 
predictions

▪ 8B: aβν  = −0.3345+-0.0019 (stat)+- 
0.0021 (syst), consistent with the SM 
prediction of −1/3. 

Burkey [ANL] PRL 128 (2022), Gallant [LLNL] PRL 130 (2023), Longfellow [LLNL] PRL 132 (2024)
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EARLY DAYS: FIRST MEASUREMENTS
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▪ Measurements of interest for 

rp-process nucleosynthesis 

continued, along with 

measurements of interest for 

CKM matrix unitarity

▪ More advanced gas catchers 

developed to optimize 

collection and transfer of more 

exotic and low mass ions

▪ Started program of 
measurements with 252Cf 

fission fragments
J. Van Schelt et al., Phys. Rev. C 85, 045805 (2012)
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THE RIA YEARS: NEW FACILITIES
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▪ Competition for the next 

generation facility included 

Argonne’s proposal utilizing 

gas catcher technology

▪ While waiting for a decision to 
go ahead with a new facility 

and the site for the new 

facility, CARIBU was 

proposed, and started 

delivering beams in 2010

▪ CPT moved to CARIBU and 

started taking beams

~1 Ci 252Cf source

Gas catcher

Isobar 

separator

Buncher 
MR-TOF



THE CARIBU YEARS

8

▪ Large number of 252Cf fission 
fragments measured with the 
CPT

▪ Measurements helped to 
determine possible sites of the 
astrophysical r process

▪ Converted mass measurement 
technique from TOF-ICR to PI-
ICR

▪ Measurements also used to 
examine nuclear structure, 
improve mass models, and 
determine relevance of 
“astromers”

hot

cold

hot/cold

D. Hoff et al, Phys. Rev. Lett. 131 (2023) 262701

R. Orford, N. Vassh et al., Phys. Rev. C, 105, L052802 (2022).



THE CARIBU YEARS 

9

▪ Beta-decay Paul Trap (BPT) moved 

to CARIBU in 2013 for series of 

measurements of beta-delayed 

neutron (BDN) emission

▪ BDN program had started in 2010 
by outfitting BPT with MCPs, plastic 

scintillators, and Ge detectors to 

look at 137I decay 

▪ Success of program in 2013 led to 

development of trap dedicated to 
studying BDN in new CARIBU hall 

(ex Tandem hall) with BEARtrap
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H. Ohm et al., Z. Phys. A 296, 23 (1980)

N.D. Scielzo et al., NIM A 681, 94 (2012).



THE CARIBU YEARS
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▪ Tandem removed and space 

became the new experimental hall 

for CARIBU low-energy (stopped) 

beams

▪ X-array, SATURN, MTAS, SuN, 
implantation station, ATLANTIS, 

BEARtrap, …

X-array and SATURN MTAS SuN



THE CARIBU YEARS
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▪ Papers with R.V.F. Janssens and 

J.A. Clark as co-authors primarily 

with CARIBU beams                    

(low energy …)



THE CARIBU YEARS
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▪ Papers with R.V.F. Janssens and 

J.A. Clark as co-authors primarily 

with CARIBU beams                    

(… and reaccelerated)



FROM CARIBU TO nuCARIBU
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▪ Source of neutron-rich nuclides from 
252Cf replaced with n-induced fission 
of 235U

▪ Beams first extracted in June of 
2025

▪ In coming months, beams to be 
delivered to low-energy area, and 
reaccelerated through ATLAS

▪ First at 10% power; full power 
expected sometime in 2026



N=126 FACTORY
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Schematic of N=126 Factory Picture taken June, 2024

▪ Building upon the developed gas 

catcher technology, short, fat gas 

catcher optimal to capture products 

from multi-nucleon transfer (MNT) 

reactions

▪ CPT, laser spectroscopy station, 

and decay station to take first 

beams at N=126 Factory



N=126 FACTORY
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▪ Building upon the developed gas 

catcher technology, short, fat gas 

catcher optimal to capture products 

from multi-nucleon transfer (MNT) 

reactions

▪ CPT, laser spectroscopy station, 

and decay station to take first 

beams at N=126 Factory

Laser Spectroscopy

Mass Spectrometry

Decay Spectroscopy

Laser spectroscopy beamline design CPT tower



▪ Ion trapping program at ANL started in 1997 with the CPT, and has since led to 
the development of the BPT, BEARtrap, CARIBU (nuCARIBU), and the N=126 
Factory, providing new insight into nuclear structure, nucleosynthesis, and the 
weak interaction

▪ So, so, so many people to thank and it’s impossible to list them all here

▪ Special thanks to Robert for all the discussions, advice, counseling, leadership, 
mentoring, and friendship over the years.  

SUMMARY, ACKNOWLEDGEMENTS, AND THANKS
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