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Motivation

Mass filters:

Neutron Binding Energy S,
$1,(Z,N) = B(Z,N) — B(Z,N — 1)

Two-Neutron Separation Energy S,
S,.(Z,N) = B(Z,N) — B(Z,N — 2)

\
Muiom(Z,N) = My o(Z,N)+Z-m, — B.(Z)

Mpc(Z,N)= Z-my,+ N-my, + B(Z,N)/c*
Mg(Z,N) = Mgrom(Z,N) — (Z + N)u
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Masses of exotic calcium isotopes pin down
nuclear forces
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Motivation

Mass filters:

Neutron Binding Energy S,
$1,(Z,N) = B(Z,N) — B(Z,N — 1)

Two-Neutron Separation Energy S,
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Proton-Neutron Interaction 8V,
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\ J

S,, (MeV)

=
N
e
!

M, (Z,N) + Z -m, — B,(Z)
Z-my,+ N-m, +B(Z,N)/c*

®  Experiment
O ISOLTRAP
—— NN+3N (MBPT)
- = - CC (ref. 5)
KB3G
—-—- GXPF1A

PRL 102, 112501 (2009)

| T T | 1 T T T
28 30 32 34
Neutron number, N

PHYSICAL REVIEW LETTERS

week ending
20 MARCH 2009

Maiom(Z,N) — (Z + N)u

N\

e= o™ [2] D. Neidherr et al,, PRL 102, 112501 (2009)
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[1] F. Wienholtz et al., Nature 498 (2013)

from Penning-Trap Mass Measurements

Discovery of 2 Rn and the Structure of the Heaviest Rn and Ra Isotopes
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Motivation

Neutron-rich argon:
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* First direct mass measurement of “>-°CAr
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Motivation

Neutron-rich argon:
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* First direct mass measurement of 4>°0Ar
» extract single and two neutron binding energy S, in 4>°%Ar
—> probe possible shell-closure at N=32
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Motivation

Neutron-rich argon:
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* First direct mass measurement of 4>°0Ar
* Extract single and two neutron binding energy S,,, in 4>°%Ar
—> probe possible shell-closure at N=32
* Precise mass measurement of >°Ar allows to probe the proton-neutron
interaction in ,,Ca at the shell-closure N=32 (§V3;,(°%Ca))
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Motivation

Neutron-rich argon:
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* First direct mass measurement of 4>°0Ar
* Extract single and two neutron binding energy S,,, in 4>°%Ar
—> probe possible shell-closure at N=32
* Precise mass measurement of >°Ar allows to probe the proton-neutron
interaction in ,,Ca at the shell-closure N=32 (§V3;,(°%Ca))
* Shell effect in an odd-Z nucleus below Z=20 at N=32 (6V37,(°'K))
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Motivation

Neutron-rich argon:
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Neutron-rich radon:
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* First direct mass measurement of 4>°0Ar
* Extract single and two neutron binding energy S,,, in 4>°%Ar
—> probe possible shell-closure at N=32
* Precise mass measurement of >°Ar allows to probe the proton-neutron
interaction in ,,Ca at the shell-closure N=32 (§V3;,(°%Ca))

* Shell effect in an odd-Z nucleus below Z=20 at N=32 (6V37,(°'K))
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First discovery and direct mass
measurement of 230.231Rn
study opposite inflection, S,,
refinement of mass models for
nucleosynthesis, r-process
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Experimental Techniques

* uranium carbide target (2000°C)

» effusion via a low-temperature,
water-cooled transfer line to a
FEBIAD type plasma ion source

e cold transfer line efficiently
condensate possible isobaric
contamination

N\ 77t INTC Meeting 1%9%14dk D)

‘--::\\-\ [1] S. Sundell et al., NIM-B 70, 160-164 (2023)
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Experimental Techniques

FEBIAD type ion source
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Experimental Techniques
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Experimental Techniques

~N N\
* high first ionization potential C
* charge-exchange (CE) reactions 7102 = >0 t
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Experimental Techniques
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Summary
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Summary

Neutron-rich Ar

i 4 =S
\ il o Ar 1500 e
| ’; w\ Al ~—4—Ca i
> 34\ [ v Tif S
E \ [ > - -~/
< 1 / \ 7'\ 2 1000 *
~ % / ~ . ’ .
¥ . 22Ti + 24 \\ / \\ / r >ﬁ Ah_./\o’ca 22_1_1'
i * T S / ) I
* N ¥ \ P A / v ) b 4
v N : \ % <
: )| A /é/, N ~4 vy 500 v
oCa s L v
e e e e —— 5179€ (51K)
24 26 28 30 32 34 36 38 20 22 24 26 28 30 32 34 36 38 24 26 28 30 32 34 36 pn
Neutron Number Neutron Number Neutron Number

mmm

Ar 170(50) ms 1.1-10?1
50Ar 106(6) ms 2.0-10° 12
uc, FERBIAD MR-ToF
230Rn - ~5-101 # type 1
B1Rn - ~2-101# 2
Target optimization, Charge-exchange half-life optimization 2
Total Shifts 20

Neutron-rich Rn

18 - —=—Pb|

< *  Po
. 4—Rn
,_.16"' v Ra[
A
% . \* <4 ‘14‘4‘ ¢+ Th
214"V 0..0. 44‘ < U
|\ +<
N’ N\ ¥ *
o Ao\ R S e, “
4 *
le Aaa v ‘. 4
W . A-a ¥ *
\ A Y vy e 4
\..... AA‘AA 'Y *
10 o.... Aaa,, T
L B L)
"

126 130 134 138 142 146
Neutron Number

)

The TAC does not see
any particular issues
with this proposal
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Thank you for your attention!
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